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RiSUMi DES TRAVAUX DES SYMPOSIA 

TENUS AVANT LE CONGRh INTERNATIONAL 

D’OPHTALMOLOGIE A PARIS 



Ix” REUNION DU CLUB JULES-GONIN 

(La Baule, 12-18 mai 1974) 

La IX” Reunion du Club Jules-Gonin s’est tenue B La Baule 
du 12 au 18 mai 1974. Elle ouvrait la serie des colloques specia- 
Ii& organis& pendant le mois de mai 1974, B l’occasion du XXII” 
Congres International d’0phtalmologie qui s’est deroule B Paris 
du 26 au 31 mai 1974. 

Les communications Btaient r&parties en 5 seances, chaque 
seance abordant un sujet different : 

1’” seance : K Genetique et decollement de la r&tine >>. 

2” seance : <( Classification et terminologie des affections de 
la peripherie retienne S. 

3” seance : << Drainage du liquide sous-retinien ,. 

4” seance : (< La chirurgie du vitre >). 

La 5” seance realisait une conclusion et s’intitulait : < NOU- 
veaux developpements de la chirurgie retina-vitreenne >>. 

LUND1 13 MA1 

I - PREMIERE SEANCE : 

Ge’n&ique et ckollement Gtinien idiopathique 

1 - J.F. GIJENDET et A. CATTI (Lausanne) exposent, dans un rap 
port t&s document& les tendances actuelles de la genetique hu- 
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maine. La cx chirurgie du gene B peut realiser la transplantation 
d’A.D.N. tant sur le tissu somatique que sur le tissu germinal. 
Des lors le determinisme genetique peut dtre module. La culture 
des tissus permet d’eviter la d8g&n%eseence des cellules et de les 
rendre immortelles. 

0 n peut arriver a connaitre l’emplacement des genes sur 
chaque chromosome et B Btablir une carte chromosomique. Les 
entites genetiques ainsi definies par des signes cliniques mais sur- 
tout biochimiques sont ext&mement nombreuses : 

- une centaine de dystrophies diverses, 

- 20 myopathies, 
- 84 formes de surdite. 

Mais l’influence de l’environnement et de therapeutiques sur 
le patrimoine genetique est demontre par les consequences de tou- 
tes les agressions : substances pharmacologiques, radiations ionisan- 
tes, virus, intoxications. 

Souvent ce sont ces conditions exterieures qui, sur un terrain he- 
reditairement p&disposE, sout a l’origine des mauifestations tardi- 
ves : les affections purement g&&tiques paraissent en effet excep- 
tionnelles. L’amniocentese permet certain6 diagnostics par l’etude 
de la chromatine sexuelle, du caryotype, des determinations bio- 
chimiques : on peut ainsi determiner les heterozygotes. L’infor- 
matique contribue largement au developpement de nos connais- 
sances genetiques et les rapporteurs citent de nombreux exem- 
ples. Mais les moyens d’action et de correction dont nous dispo- 
sons posent le probleme philosophique de leur Kgitimite morale 
dans le perpetuel antagonisme de la liberte et du determinisme 
que certains assimilent au hasard et a la necessite. 

A ce rapport succedent communications et discussions. 

2 - J. FRANCOIS (Gand) rapporte une statistique portant sur 
420 cas de decollements retiniens observes au tours de 4 anukes. 
11 elimine les pathogenies myopiques, traumatiques et postaphakie. 
Parmi les 317 cas restants, on ne compte que 2 o/o des cas oh une 
h&edit6 pourrait etre invoquee car sur 200 probands emmetropes ou 
hypermetropes, 2 cas familiaux sont trouves : deux freres d’une 
part, une tante et une niece d’autre part. 

3 - J.F. CUENDET, Cl. GAILLOUD, R. DUFOUR (Lausanne) sont du 
m&me avis. Sur 813 decollements idiopathiques (excluaut les de- 
collements de &tine traumatiques et postaphakie mais incluant les 
decollements de r&tine myopiques) observes entre 1960 et 1971, 
une incidence familiale n’est r.etrouvke que dans 7 “/o des cas, 
avec 21 ,% de cas bilateraux. L’Bge du decollement est plus prE- 
coce dans les cas familiaux. 
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Si dans 24 “/o des cas une myopie forte est associee au decal- 
lement, dans la majorite des cas, le decollement survient indepen- 
damment de la myopie : il serait dfi B un gene different de celui 
de la myopie, mais monofactoriel B penetrance variable, agissant 
conjointement avec des facteurs peristatiques souvent p&pond& 
rants. 

L a presentation d’arbres genealogiques, de myopie forte, de 
decollement isole et de lesions deg6neratives retina-vitreennes (schi- 
sis : 27 cas) demontre le caractere hereditaire de ces demieres : 
pas de maladie de Favre, ni de Wagner. 

4 - A.F. DEUTMAN (Nimegue) confirme cette opinion sur le 
caractere genetique des dystrophies vitreo-retiniennes. 

5 - J. VERDAGUER, B. ROJAS, M. LECHUCA (Santiago du Chili) 
confirment l’origine genetique probable des d&insertions rktinien- 
nes non traumatiques en raison de la concentration des cas dans 
certaines frPtries : la maladie a et6 mise en evidence chez deux 
jumelles monozygotes et absente chez deux jumeaux heterozygo- 
tes. La transmission serait autosomale recessive. 

6 - W. TASMAN (Philadelphie) decrit les modifications macu- 
laires de 8 malades atteints de retinoschisis congenital (transmis- 
sion recessive like au sexe) maculopathie &toil&e par clivage au 
sein de la couche des fibres nerveuses. L’angiographie fluoresceini- 
que est le plus souvent normale. 

7 - J. DOBBIE (Chicago) et VON BARSEWISCH (Allemague) con- 
cluent sur une classification des schisis : 

- formes likes au sexe, transmises par les filles, atteignant les 
garpons, 

- maladie de Wagner avec degenerescence macrofibrillaire du 
vitre, atteinte tap&o-retinienne et cataracte, 

- maladie de Goldmann-Faure, autosomale recessive, avec 
deg&.&escence microfibrillaire du vitre, retinite pigmentaire et 
hemeralopie. 

LUND1 13 MA1 

II - DEUXIEME SEANCE 

Classifications et terminologie des affections .de la pbriph&ie 
r&inienne (entre 1’Bquateur et I’ora) 

President D. Pischel (San-Franscisco). 

1 - G. MEYER-SCHWICICERATH (Essen) puis 2 - NE BYER (Los 
Angeles) s’appuyant sur la presentation de photographies excellen- 
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tes des differentes deg&&escences peripheriques proposent une 
classification selon : 

- l’aspect, 
-- le caractere locali& ou diffus, 
- la pathogenic, 
- la tendance evolutive, 
- la menace Bventuelle de decollement, 

en cherchant une relation avec : 

- l’lge, 
- l’origine (myopie, senilit8, abiotrophie des jeunes, s&rose, 

adherence du vitr6 et disposition de sa limitante anterieure). 

3 - M.R. PANNARALE (Rome), 

4 - J.J. KANSICI (Londres) presentent une classification iden- 
tique. 

Les examens histologiques demeurent t&s rares. 

5 - R.Y. FOOS (Los Angeles) neanmoins se basant sur 2 046 
autopsies, analyse la pathologie des trous retiniens touchant toute 
l’epaisseur retinienne. 

La majorite des trous est : 

- d’origine non traumatique : 92 %, 
- en relation avec des tractions du corps vitre : 93 o/o, 
- accompagnee d’un decollement posterieur du vitre : 80 %, 
- sans relation avec d’autres lesions oculaires : 83 o/o, 
- du type en fer a cheval : 65 ,%. 

6 - J. GARTNER (Mayence) montre que la structure microscopi- 
que des degenerescences kystoides peripheriques varient selon 1’8ge 
de la vie. 

Aux n&roses cellulaires postuatales succedent des cavites retid 
niennes plus ou moins grosses, demeurant sans communications avec 
le vitre. Mais les an&es passant, le tissu glial separant ces kystes 
de l’ora disparait et l’espace extra-cellulaire du vitre peut commu- 
niquer avec celui des kystes. D’autres pertuis se forment entre 
kystes et espaces perivasculaires. 

7 - B. DAICKER (BPle) essaie d’expliquer en s’appuyant sur 
des considerations histologiques, la signification et le substrat de 
la d&coloration spontanee ou a la pression de la &tine periphk- 
rique : pr&euce a cBt6 d’une atrophie gliale d’agglomerats de col- 
lag&e semblables ii la substauce de membrane basale, I’auteur pro- 
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pose d’appeler cette degenerescence < sclerose peripherique de la 
&tine )> qui pourrait 6tre 1 l’origine de la d&coloration retinienne 
peripherique. 

En conclusions comment differencier lesions dangereuses just& 
ciables d’un traitement local immediat des autres moins nocives ? 

P. AMALRIC (Albi) presente des series de cliches de fluorogra. 
phies peripheriques objectivant des anomalies de 1’6pithQium pig 
mentaire, des phlebites peripheriques surtout veineuses avec decol- 
lement screw. 

Madame BRIHAYE invoque plutSt les ischemies capillaires, 
GARTNER les lesions des membranes basales, DAICKER le ,decolle- 
ment du vitre, SPITWAS les communications anormales entre les 
lacunes kystiques et le vitre, DOMINGUEZ les kystes de la pars plana. 

Sont particulierement dangereuses les palissades, les adheren- 
ces retina-vitreennes, certaines deg&Grescences Bquatoriales brillan- 
tes des jeunes myopes aboutissant aux dechirures g&antes. Pour les 
autres alterations : atrophies microkystiques, deg6n6rescence pavi- 
menteuses, G bave d’escargot >> WWP gibre, le doute subsiste. Au- 
cun pro&d6 clinique ou instrumental ne semble pour le moment 
capable d’affirmer leur potentiel Bvolutif ni leur tendance Q d&hi- 
rer et decoller la r&tine << Wait and see z sst la consigne de leur 
surveillance seguliere. 

MARDI 14 MA1 

III - TROISIEME SEANCE 

Drainage du liquide sous-ritinien 

Presidents : A. URRETS-ZAVALIA puis A. DUBOIS-POULSEN. 

1 - B.P. GLOOR et L. ROKOS (Berne) communiquent les r&ml- 
tats d’une recherche biologique chez le lapin et le chat : l’espace 
entre &tine et Bpithelium pigmentaire est ponctionne et rempli 
d’iode radioactif et de sodium marque. 

On determine le transport de ces substances dans le vitre, la 
chambre anterieure et le sang. La migration du liquide rapide entre 
Bpithelium et r&tine sensorielle est beaucoup plus lente entre &tine 
et vitre. 

Faut-il ponctionner ? Oh ? Quand ? Comment ? 

Les reponses sont volontiers contradictoires sauf sur les moda- 
lit& : les different6 rapporteurs avertis des dangers de la ponction, 
multiplient les precautions techniques pour les Qviter. 
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Comment ponctionner ? 

2 - H.M. FREEMAN et Ch. SCHEPENS (Boston) illustrent par 
un t&s beau film, la minutie extrgme qu’ils apportent a la techni- 
que de la ponction afin d’eviter l’hemorragie choroidienne. 

Transillumination choroydienne par fibres optiques exposaut les 
veines vortiqueuses et leurs branches et permettant une bonne 
localisation de la sclerotomie, la sclerotomie longue de 2,s mm 
dont les bords sont cauterises, decouvre de petits vaisseaux choroi’- 
diens rep&s par transillumination associee au grossissement opti- 
que : les petits vaisseaux sont cauterises par une diathermie de 
longue duree et de faible intensite. 

3 - J. GARTNER (Mayence) utilise le microscope opkratoire 
de l’aide (Zeiss OPMI 7) qui permet une vision oblique sur le 
champ operatoire et une incision jusqu’l 20 mm du limbe : il 
releve seulement 4 ‘“/o de complications au tours du drainage. 

4 - A. DOMINGUEZ (Madrid) protege son orifice choroi’dien 
par une scl6rectomie suturiie. 

5 - H. HUBNER et W. BOKE (Kiel) entre 1968 et 1973 ont ponc- 
tionnk 409 decollements sur 485 (soit 90 %) et ont eu 7 % 
d’hemorragies. 

6 - G. MEYER~CHWICICERATH (Essen) s’appuyant sur 25 an&es 
d’experience conclut que le meilleur instrument de ponction est 
une aiguille de 1,5 mm ?I &lectrolyse maniee B froid sans courant 
Son diametre varie de 0,2 B 0,5 mm, transillumination et microscope 
sont utiles. 

Sur 475 decollements de la &tine, 24 seulement Cchapperent B 
la ponction. 

Sur les 20 hkmorragies provoquees une seule fut abondante : 
on peut obtenir un drainage partiel et contr% : une application 
diathermique arretant l’ecoulement. 

7 - H.F. SPALTER (New York) pour 6loigner &tine et plan 
choroi’do-scleral a construit une grille circulaire B 3 dents, rigide, 
appliquee perpendiculairement a la sclere, contr%e dune seule 
main. Cette grille souleve et harponne la sclere Bloignant scl&o- 
chordide et &tine ,dBcollee et permet une << ponction suspendue >> a 
distance de la r&tine. 

G.P. JOHNSTON et E. OWN (Saint-Louis) ponctionnent sous 
volet scleral. 

P. FENTON est fiddle au galvanocautere. 

Pour Bviter l’hypotonie cause d’hemorragie et de decollements 
choroIdiens, il faut maintenir un tonus oculaire correct. MEYER- 
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SCHWICICERATH soustrait du liquide si la tension est &gale ou sup& 
rieure B la normale, il comprime la s&re si elle devient trap basse. 
M. BLAGOJEVIC et R. ILIC (Belgrade) pour rkappliquer la &tine et 
maintenir le tonus rkinjectent du &rum dans le vi&. 11s p&f&rent 
en fin d’intervention une ten&on aux alentours de 35 mm de 
mercure. A. RODRIGUEZ (Bogota) utilise pour la &injection air ou 
BSS (solution de sels stabilisks) : cette r&injection contribue & la 
r&application r6tinienne et B celle des plis fixes dans les cas com- 
pliqu&. 

Quand ponctionner ? 

B. MARTIN (Leeds) Bvacue le liquide avant cryocoagulations, 
aprks la diathermie, de faGon limit&e et contri%e pour assurer la 
bonne localisation de Pindentation. 

E. KUTSCHERA et FREYLER (Vienne) testent la &sorption du 
liquide sous.r&inien par oculo-pression et mesurent l’aplatissement 
du dkcollement de r&tine par khographie. 

Faut-il ponctionner ? Quelles en sent les indications ? 

En effet les ponctions inutiles sent sources de complications, 
brutales ou ma1 plackes, elles entrainent hemorragies chorio-rkti- 
niennes, vitrbennes, fibrose prk%nienne, tractus vi&ens. Bien 
placee et soigneusement effectuke, elle d&tend le globe avant l’in- 
dentation et permet une localisation exacte de la dkhirure et la 
decouverte d’une dkchirure pas&e inapergue. 

Les discussions sent passion&es, le d&bat prolong6 mais les 
avis trk3 partag&. 

Les adversaires de la manaeuvre sont essentiellement : 

H. LINCOFF (New York) et K. REYSSIG : la CC technique d’in- 
dentation par Sponge radiaire ou circonfkrentielle permet de l’kiter 
dans tous les cas >>. 

G. COSCAS (Paris) s’appuyant sur 100 cas op&Bs par Sponge de 
silicone et cryo-coagulations ne l’estime nkessaire que dans 15 % 
des cas. 

Lorsqu’elle est pratiquCe elle ne parait pas apporter d’amklio- 
ration au pronostic qui depend essentiellement de la qualit6 du 
rep&age et de l’indentation. 

J.P. GERHARD et J. FLAMENT s’appuyant sur 1’Btude de 100 cas 
de dkollements opkr& sans drainage en arrivent aux m8mes con- 
clusions. 

J.P. ROUCHY (Paris) et M. ARRATA rassemblent 250 cas de 
dkcollements op&& dans divers services hospitaliers (Quinze-Vingts, 
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Croix Saint-Simon, Hotel-Dieu et Beyrouth). L’indication de la 
ponction est fonction de la technique d’indentation employee : la 
technique selon SCHEPENS (Buckling) necessite la ponction, alors 
que la technique d’indentation externe sur sclere pleine a l’eponge 
de Lincoff n’est pas obligatoire. Elle sera reservee alors aux gros 
so&vements, aux decollements anciens, B certains decollements 
inferieurs et evitee au maximum sur des yeux pathologiques sujets 
aux complications : myopie forte, &nilite, inflammation. 

M. MASSIN, L, GUILLAUMAT, H.P. THERON, M. MARSAULT qui 
s’appuient sur une enqudte portant sur 186 decollements, re- 
trouvent une frequence des ponctions dans 2/3 des cas. La fre- 
quence est etudiee en fonction du decollement, de son anciennete, 
de la duree du repos preoperatoire, de la technique operatoire et 
du nombre d’interventions necessaires. L’evolution postoperatoire 
en cas de ponction montre une plus grande frequence de troubles 
vitreens, d’hemorragies (++) et de decollements chordicliens. 

La frequence de la reapplication precoce n’est pas influencee 
par la ponction. 

En conclusion, la ponction est en fait un pis aller impose au 
chirurg-ien, imposf. par le type du dCcollement : 

- soulevemehts importants rebelles au repos, 
- souli+vements anciens, 
- poches et plis rigides, 
- r&interventions. 

Cette conclusion est appuyee par P.K. LEAVER, L.G. FISON, A.H. 
CHIGNELL, S.H. SAUNDERS et J.R. PYNE (Londres) qui Btudiant 200 
r&interventions sans drainage, reconnaissent les m&rites de la ponc- 
tion lors d’une &intervention. B. MARTIN (Leeds) la preconise en 
cas #indentation radiaire car elle aide considerablement B la bonne 
localisatiop : il la preconise limite’e et contr6Ge et impkrative pour 
les decollements bulleux et saillants de la r&tine. 

Les indications sont en fait fonction du type de decollement et 
de l’operateur. 

JEUDI 16 MA1 

IV - QUATRIEME SEANCE 

La vitrectomie 

Presidents : C. SCHEPENS, puis J. EDMUND. 

Seance passionnante par la presentation de recherches fonda- 
mentales sur la physiologie vitreenne et par I’expose des nouvelles 
techniques instrumentales de chirurgie vitreenne. 
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A - T&S gros travail de Pkquipe de Miami prhentant une 
sQrie de travaux exp&imentaux : 

1 - R. MACHEMER (Miami) 

< Developpement de la proliferation p6riretinienne massive 
dans le decollement retinien experimental >. 

Etude dans les yeux de singe (aotus trivirgatus) de la &trac- 
tion massive prbetinienne apres decollement retinien exp&Gnental, 
montrant le rSle fondamental des cellules 6pitheliales pigment&es 
capables de nager dam le vitre et d’y proliferer pour former des 
membranes. 

Cette theorie est completee par la communication ,de M. MAN- 
DELCORN (Miami) qui rapporte les resultats de l’injection de cellu- 
les pigment&es dans le corps vitre d’yeux de singe. Elles ont change 
de forme prenant un aspect de fibroblastes, ont produit des mem- 
branes pour revenir 5 leur forme originale de cellules pigment&es . 
Bplth6liales retiniennes, ph6nomenee confirm&s par la communica- 
tion de I(. MULLER-JENSEN (Miami). 

H. LAQUA (Miami) retrouve dans certains yeux soumis & un 
decollement experimental une proliferation pr6 et sous-&tinienne 
de cellules ,d’origine &ale. Les discussions sont tr& vives au sujet 
du role des cellulee de l’epithelium pigmentaire et B. GLOOR, Ma- 
dame BRIHAYE et GARTNER pensent au contraire que membranes et 
prolif&ations intravitreennes sont d’origine gliale avec pigmenta- 
tion eecondaire. 

B - La suite de la sSance est marqu6e par la presentation de 
films, illustrant la technique des 2 types de vitrectomie : vitrecto- 
mie anterieure & ciel ouvert, vitrectomie par la pars plana. 

1 - Les mt%odes d ciel ouvert auxquelles eont fiddles l’ecole 
de Schepens (Boston). Un film illustre la technique : large k&a- 
totomie de 3000, corn&e mise dans une chambre 1 perfusion en 
latex, large iridectomie en secteur + sphincterotomie B VI h, extrac- 
tion du cristallin puis de la portion centrale du vitr& opaque ou 
organise B la suceuse rongeuse, les membranes vitreennes adheren- 
tes sont dissequees aux ciseaux miniatures et forceps. Mais d’autres 
instruments sont Bgalement utilisfis : spatules, retracteurs retiniens, 
diathermie, eau et appareils de sucion. 

2 - La vitrectomie par la pars plana. 

Presentation de 3 films successifs, chacun presentant un type 
de vitreous stripper. Cctte chirurgie nocessite I’usage d’un mi- 
croscope opcratoire et d’un verre de contact B trois miroirs. 
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a) MACHEMER (Miami) 

PrBsentation d’un film de vitrectomie gdce au VISC introduit 
2 la pars plana. On emploie un Bclairage par fibres optiques et des 
bandes de membranes sont retirees dans une Gtinopathie diabk- 
tique. 

Plus de 50 malades atteints de Gtinopathie diabktique s&re 
ont 6th op&& selon cette technique avec un recul d’au moins 6 
mois. Les r&ultats postopkratoires sont t&s encourageants. 

b) R. IcLOT (Zurich) 

Le vitreous stripper de IcLOT est plus fin sans Bclairage incor- 
por8, B mouvements alternatifs et comportant une Qlectrode de 
coagulation. 

c) Le rotoextracteur de DOUVAS (Port Huron) est construit 
comme les p&&dents avec un syst&me d’injection aspiration de 
&rum, mais est une lame B double tranchant oscillant en un mou- 
vement B grande vitesse, horaire et antihoraire. Le film illustre une 
vitrectomie chez deux diabktiques porteurs d’une hemorragie du 
vitr& ancienne et de membranes de condensation vitrhennes. Dans 
un cas la vitrectomie est associBe g une iridectomie (par I’instru- 
ment) car existait une ascension pupillaire. 

3 - Prhentation duns un troisihne temps de quelques com- 
munications. 

a) J.R. GRIFFIN, B.R. STRAATSMA et A.E. KREIGER (LOS Ange- 
les) : prkentation d’une methode ,de biopsie chorio-rkinienne 
transvitrkenne avec manipulation stkrkotaxique chez l’animal, sous 
protection d’un implant silicon& en tube de 2,6 mm de diamhtre, 
traversant le globe diamkralement et assurant l’QtanchCit& du 
pr&vement vis-84s du vit& et l’h&mostase par compression 
u&ale. 

b) J.D. SCOTT (Cambridge) suggke l’emploi du silicone pour 
Bviter la retraction massive du vitre favoriske par la mobilit& du 
vit& et l’inversion des lambeaux ,d&chir& separant ainsi r&tine et 
membranes pr5rCtiniennes adhkrentes. 

Les avis sont partag& sur la toxiciti: du silicone : SCHEPENS le 
consid&e comme toxique B l’inverse de MEYER~CHWICICERATH et 
de SCOTT. 

Ce dernier explique les mauvais ksultats visuels imput6s au 
silicone h la persistance facilement m&onnue d’un dkollement r&i- 
nien plat. 

La discussion est ensuite engag&e sur les techniques de vitrec- 
tomie. Dans la mkthode 1 ciel ouvert, A. ROUSSEAU enl&ve la cor- 
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n&e en totalite et la conserve dam une chambre humide jusgu'en 
fin d’intervention. 

H. FRIEDMAN attire l’attention sur le danger de formation de 
brides que comportent les instruments intravitreens. Pour la section 
des brides, certains prefi?r.ent les ciseaux aux autres instruments 
(rongeurs et coupeurs) mais ils ne doivent 6tre employ& qu’en vi& 
liquide. 

En fait vitrectomie par la pars plana et B ciel ouvert ont cha- 
tune leur indication, leurs limites, leurs complications. Les progres 
du materiel disponible completent de mois en mois les possibilites de 
cette chirurgie de demain. 

VENDREDI 17 MA1 

V - CINQUIEME SEANCE 

Nouveaux developpements de la chirurgie retinienne. 

President : Professeur STREIFF. 

Pour E. ALEXANDRIDIS et M. BISCHOFF, de Heidelberg, les sen- 
sib%& sensorielle et pupillomotrice de la r&tine, apres operation 
de decollement de &tine evoluent parallelement et remontent m6me 
en cas de guerison. 

A. ARRUGA elimine le nystagmus associe B certains decollements 
de &tine par une suture posterieure des muscles droits B la sclere 
afin de permettre l’examen du fond d’ceil. 

A.E. LEUENBERGER (Bile) note les effets de la photocoagulation 
dans la retinopathie diabetique et dew. films sur le laser B argon, 
present&, l’un par J. FRANCOIS (Gand), ,I’autre par H.C. ZWENG 
(Palo-Alto) mettent en ‘evidence les indications retiniennes du laser : 
retinopathie &reuse centrale, retinopathie diabetique, dBg6n&es- 
cence peripherique surtout. 

D.B. FREILICH et M.H. SEELENFREUND, de New York emploient 
l’oxygene hyperbare pendant l’operation des decollements de &tine 
de la drepanocytose : cela leur permet d’eviter la transformation 
faciforme des hematies pendant l’operation et d’ameliorer le pro- 
nostic. 

Les memes auteurs font une etude statistique sur les rapports 
entre les myotiques administr& pour glaucome et l’apparition d’un 
decollement de r&tine. Les myotiques ne paraissent pas favoriser 

. . , 
l’apparition du decollement de r&tine, la frequence du glaucome 
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chez les porteurs de decollement de r&tine &ant de 2 % comme 
dans le reste de la population. 

;! R. FRILEUX precise 1’inteGt des troubles fonctionnels dam le 
&gnostic du decollement de r&tine, si importants en cas dassocia- 
tion pathologique (glaucome et decollement de r&tine) d’impossibi- 
liti: de pratiquer une ophtalmoscopie valable ou de traitements de 
longue duree associes (anticoagulants). 

S’attaquant au traitement des dechirures geantes de la r&tine 
A. WESSING et SPITZNAS s’efforcent de deplisser le lambeau inverse 
par des injections intra-oculaires. 

Pour J. DRAEGER et DUPUIKS de BGme, il existe une influence 
des differentes activites physiques : marche, bicyclette, sauf, sur les 
secousses imposees au globe oculaire, surtout lorsqu’elles s’exercent 
dans le sens vertical. 

Enfin deux films, l’un presente par A. OLIVELLA CASALS de 
Barcelone, p&&ant le de&n du fond de 1’41 et de L. GIRARD, de 
Houston sur la vitrectomie par les ultra-sons terminent l’expose du 
programme scientifique de la IX” RBunion du Club Jules-CoNIN. 



SYMPOSIUM DU GLAUCOME 

(Albi 19-24 mai 19741 

CONCLUSIONS 
Ph. DEMAILLY (Paris) 

Le symposium du glaucome qui s’est tenu a Albi du 19 au 
24 mai 1974 a fait l’objet dune etude tres complete et t&s 
exhaustive sur la papille du Glaucomateux. 

Sur le plan anatomique, la vascularisation de la t&te du nerf 
optique est fournie essentiellement, pour D. ANDERSON (Miami), 
par les vaisseaux ciliaires posterieurs. Chez certains sujets privilk- 
gies, l’artere centrale de la &tine, qui n’intervient habituelle- 
ment en rien dans cette vascularisation, donne de petites branches 
occasionnelles pour la partie la plus superficielle de la tbte du 
nerf optique. 

Des branches retrogrades des ciliaires posdrieures irriguent 
la pie-mere du nerf optique dans sa portion retrolaminaire. 

Le drainage veineux de la papille se fait par la veine centrale 
de la &tine. 11 existe des connections mineures avec le systeme 
veineux de la chordide. 

Par contre, le reseau capillaire de la lame criblee est en 
continuite avec le reseau capillaire retrolaminaire et avec le reseau 
capillaire de la chordide externe des branches ciliaires destinees 
1 la papille. 

Les cellules endotheliales des capillaires de la papille, comme 
celles des capillaires de la choroide et de la sclBre adjacents B la 
papille ne sont pas ferret&es et prcsentent des pericytes. 

Au total l’aspect anatomique des capillaires papillaires rez- 
semble plus B celui de la pie-mike du nerf optique, c’estklire 
B celui du systeme nerveux central qu’8 celui de la chordide. 

Le probleme eet de savoir si l’on peut tirer de ces constatatione 
anatomiques des deductions physiopathologiques en rapport avec 
les modifications de la pression oculaire. 
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A. BILL (Uppsala) a tent6 de repondre a cette question. Le 
probleme est de savoir si les meta-arterioles de la tdte du nerf 
optique presentent devant une augmentation de la pression oculaire, 
une autoregulation comme les arterioles retiniennes, ou pas d’auto- 
regulation comme les vaisseaux de la chordide. 11 peut s’agir d’une 
autoregulation metabolique classique telle qu’elle existe dans les 
m&a-arterioles ou d’une autoregulation myogenique, les cellules 
musculaires lisses jouant le r6le de pace-maker, repondant B une 
augmentation de la pression sanguine par une contraction muscu- 
laire. 

En injectant, chez le singe, des microspheres dtiment calibrees 
dans la circulation g&&ale, on peut etudier le flux sanguin au 
niveau de la t6te du nerf optique en observant la distribution de 
ces microspheres captees par les tissus de la papille et en compa- 
rant avec la distribution de celles captees dans les autres tissus 
oculaires. On peut etudier ainsi les variations ,du flux sanguin dans 
la t&te du nerf optique en fonction d’une augmentation de la pres- 
sion oculaire. 

Les resultats des travaux de BILL montrent qu’une Cl&vation 
mod&e de la pression intra-oculaire reduit le flux sanguin ,de la 
chordide et de la portion prelaminaire de la t&te du nerf optique, 
tandis que le flux retinien reste inchange. 

I1 semble done que les vaisseaux prelaminaires ne presentent 
pas d’autoregulation metabolique. Du fait de l’aspect clairseme des 
cellules musculaires lisses des meta-arterioles prelaminaires et done 
de l’absence de continuite avec les cellules musculaires arterio- 
laires, il ne peut y avoir Bgalement de reponse myogenique. 

Ainsi le manque d’autoregulation vasculaire de cette region 
prelaminaire pourrait expliquer dans le glaucome sa deg&5res- 
cence par un defaut de vascularisation. 

L’angiofluorographie des capillaires peripapillaires peut-elle 
aider & comprendre le retentissement vasculaire d’une hypertension 
oculaire ? M. GALIN (New York) a tent& cette approche. 

11 est facile, chez l’animal, tant chez le lapin que chez le 
singe d’observer un faible remplissage des capillaires chordidiens 
peripapillaires (les capillaires chordidiens peripheriques continuant 
g se remplir normalement) lorsque l’on augmente dune fapon aiguB 
et artificielle la pression oculaire, mais seulement pour des pres- 
sions voisinant la pression arterielle diastolique. 

Chez l’homme, les capillaires chordidiens peripapillaires r6- 
sistent fort bien B des pressions oculaires &levees superieures a la 
pression arterielle diastolique : l’angiofluorographie revele mal- 
gr6 ces pressions un bon remplissage. 
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Le probleme est en fait de pouvoir creer une hypertonie 
chronique exp6rimentale. GALIN a pu la rkaliser chez le lapin albi- 
nos en injectant 75 U d’alpha-chymotrypsine dans la chambre post&- 
rieure. L’hypertonie apparait d&s le premier jour et persiste 6 mois. 
Le defaut de remplissage de la region peripapillaire apparait au 
bout d’un mois. 

Chez un glaucomateux avec deficit campimetrique nasal im- 
portant, l’angiofluorographie pratiquee apres une elevation arti- 
ficielle de la pression oculaire montre un defaut de remplissage 
de la region peripapillaire. 

Chez ,d’autres patients lorsque les alterations du champ visuel 
sont plus &v&res, on observe un defaut de remplissage circonfken- 
tie1 peripapillaire. Ces lacunes visibles B l’angiographie sont rever- 
sibles lorsque la tension oculaire se normalise. 

Ainsi l’atrophie vasculaire peripapillaire et l’excavation pa- 
pillaire vont de pair sans que l’on puisse dire si Tune est la cons& 
quence de l’autre.. 

Pour GALIN, il faut, pour qu’apparaisse une atrophie optique, 
associee a l’excavation papillaire, que l’atrophie des vaisseaux cho- 
roi’diens peripapillaires s’etende jusqu’au bord de la papille. 

Cela dit, sur le plan pratique, il faut se garder d’attribuer B 
l’angiofluorographie peripapillaire une valeur pronostique essen- 
tielle. Pour HAYREH, il peut exister physiologiquement chez le 
sujet normal des delais de remplissage different. Seules sont patho- 
logiques les lacunes vasculaires qui sont reproductibles au mcme 
endroit. 

La pathogenic de l’excavation papillaire glaucomateuse peut se 
comprendre, pour S. HAYREH (Iowa), en etudiant celle qui survient 
apres une ischemie anterieure aigui;; du nerf optique 1 la suite 
de I’obliteration des art&es ciliaires, au tours d’une art&rite tem- 
porale. 

L’excavation papillaire est le resultat de la combinaison de 
trois facteurs : 

- la destruction du tissu nerveux dans la region prelami- 
naire ; 

- la retraction en arriere de la lamina cribrosa par le develop- 
pement d’une fibrose retrolaminaire associee B une disparition ,du 
support normal posterieur de la lamina cribrosa, du fait &me perte 
de substance du tissu nerveux retrolaminaire ; 

- la destruction du tissu nerveux de la lamina cribrosa et 
l’affaiblissement de son tissu conjonctif. 

Le developpement de /l’excavation glaucomateuse releve du mB- 
me ,processus mais eta18 dans le temps. 
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Les variations individuelles du mode de vascularisation sont 
responsables des variations dans la r&ponse ischemique. 

Dans 25 “/o des cas, l’A.C.R. ne donne aucune branche au nerf 
optique, tout vient des ciliaires posterieures, et tous les interme- 
diaires sont possibles entre ce type de vascularisation et une 
participation importante de 1’A.C.R. 

Cette disposition anatomique explique la difference de reponse 
ischemique qui peut exister entre les deux yeux. Elle explique &a- 
lement, en cas de vascularisation ciliaire unique, pourquoi la por- 
tion retrolaminaire, extra-oculaire du nerf optique est atteinte 
dam le glaucome chronique et la neuropathie optique ischemique 
anterieure. Tout depend dans ces cas du gradient de pression A.C.P.- 
P.O. 

Ajoutons a cela, que la choro’ide peripapillaire presente une 
certaine vuhkabilite a l’obliteration vasculaire, plus que le reste 
de la choroxde. 

C.E.T. KRAICAU (Lund) nous a expose une technique fort inge- 
nieuse de mesure du volume de la papille et done de la profondeur 
de l’excavation papillaire. 11 s’agit de la photogrammetrie. Cette 
technique d&coupe la papille a l’aide dune grille en petits car&s 
et, selon l’incidence du faisceau lumineux dam chaque carre, 
permet de mesurer la profondeur de chaque portion ,de papille 
inscrite dam le car&. Les mesures sont retranscrites sur une courbe. 
La m&ode est t&s precise mais a Tinconvenient de demander 
du temps et d’exiger une dilatation pupillaire importante souvent 
difficile B obtenir chez le glaucomateux soumis aux myotiques 
depuis longtemps. 

La papille du glaucome congenital presente une tres grande 
vulnerabilite vis-&is de l’hypertension oculaire. J. HETHERINGTON 
(San Francisco) a montre que l’excavation glaucomateuse appa- 
rait au bout de 4 B 6 semaines si la tension oculaire n’est pas 
contri%e. 

L’importance de l’excavation est fonction de celle de I’hyper- 
tonie oculaire et de l’augmentation du diametre corneen. 68 “/o 
des glaucomes congenitaux de moins d’un an ont un C/D > 0,3. 

L’excavation apparait ovalaire, plus profonde au debut que 
celle de l’adulte (profondeur pouvant atteindre 4 D). Les contours 
du nerf optique apparaissent plus roses que chez l’adulte avec un 
engorgement vasculaire si l’hypertonie est tres &levee. L’elargis- 
sement de l’excavation s’etend circonferentiellement autour du 
bord de la papille. 

Si l’excavation du glaucome congenital apparait rapidement, 
elle regresse non moins rapidement lorsque le tonus se normalise. 
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Cette regression est constante et constitue un crit&re de bon cont& 
le. Les delais sont courts, parfois de 48 heures, habituellement de 
4 B 8 semaines. La regression la plus precoce observee par HETHE- 
RINGTON a 6th remarquee 45 minutes apres la normalisation chirur- 
gicale de la tension oculaire. 

La normalisation du champ visuel va de pair avec la diminu- 
tion de l’excavation. S’il existe une destruction des neurones 
dam une portion du nerf optique, l’excavation persiste dans l’aire 
correspondante ou bien une atrophie optique totale peut appa- 
raitre. La regression de l’excavation papillaire apres normalisation 
tensionnelle peut s’expliquer, sur le plan pathogenique, par le 
remplissage de l’excavation par du tissu toedemateux, temoin md’une 
rehydratation du tissu astroglial de soutien, ceci sans dommage 
pour les neurones optiques. En cas d’atteinte neuronale, un deficit 
permanent du tissu astroglial s’y associe et l’excavation papillaire 
se maintient. 

Pour ARMALY, cette regression de l’excavation papillaire n’est 
que transitoire. 11 rapporte l’observation d’un enfant de trois am, 
porteur d’un glaucome cong&rital, normalise par la chirurgie, ame- 
lion5 sur le plan campimetrique et dont le rapport C/D, apres une 
diminution passagere, a repris sa valeur initiale avant l’interven- 
tion au bout de xdeux ans, malgre une tension oculaire constam- 
ment normale et un champ visuel stable. 

La papille du glaucome chronique de l’adulte a fait l’objet 
d’un travail t&s interessant de M. ARMALY. 

La mesure, dans son diametre horizontal, du rapport CUP/ 
DISC dans une population donnee, sams rien connaitre d’autre de 
chaque patient, a permis de decouvrir sur la seule constatation d’une 
asymetrie entre les deux yeux (t&s suspecte si elle est superieure ?I 
02) ou d’un rapport C/D Qleve > 0,3, 26 sujets porteurs d’altera- 
tions du champ visuel. 

L’elevation du rapport C/D est done un signe precoce et 
l’existence d’une << big cup >> constitutionnelle favorise le develop- 
pement d’alterations du champ visuel. 

ARMALY a Btudie systematiquement un certain nombre de para- 
metres qui se modifient au tours de l’evolution d’un glaucome 
chronique : 

- le C/D vertical ; 
- les C/D obliques ; 
- la surface de l’excavation/disque ; 
- le rapport pileur de l’excavation/disque ; 
- le rapport pdleur de l’excavation/diamire excavation ; 
- la largeur de la marge papil1air.e restante ; 
- l’ovalisation. 
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Tous ces elements Bvoluent au tours du glaucome mais les plus 
representatifs, les plus constamment associes ?I une alteration du 
champ visuel sont : 

- l’augmentation du C/D vertical ; 
- I’augmentation du rapport psleur/disque ; 
- la diminution de la marge papillaire en regard du bord 

inferieur. 

Ces m6mes correlations ont Cte retrouvees par S. DRANCE (Van- 
couver) qui insiste sur la frequence de l’&vation du C/D ver, 
tical et de la diminution de l’epaisseur de la marge papillaire. 

Pour M. LEYDHECKER, la tolerance d’un oeil, c’est-a-dire l’ab- 
sence de deficit du champ visuel vis-a-vie dune hypertension ocu- 
laire aig& ou chronique, est variable d’un individu i ,l’autre, d’un 
eil B I’autre. 11 n’existe aucune tolerance tensionnelle absolue, 
aucun nerf x optique qui supporte indkfiniment des pressions Cle- 
v&es pendant un temps indefini. 

La vascularisation du nerf optique pour un ceil don& joue 
certainement un Gle, mais elle peut Btre perturb&e sans qu’il y 
ait hypertension oculaire du fait d’une arteriosclerose ou d’une 
arterite temporale ou dune atteinte toxique. 

Un autre facteur intervient : le stade du glaucome. 

Au debut ‘les deficits du champ visuel, ,s’ils sont legers, peu- 
vent dtre reversibles, B un stade tardif, ils continuent B ,progres- 
ser malgre la normalisation tensionnelle du fait probablement d’une 
ischemie chronique ir&versible. 

Deux autres facteurs entrent egalement en jeu : 
- l’importance de l’excavation papillaire : Zr un stade tardif, 

une large excavation est en rapport avec une hypertonic &levee et 
de s&Bres deficits perimetriques. 

Au stade de debut par contre, on peut observer des discordan- 
ces telle une papille normale avec deficits du champ visuel : 

- la pression artk-ielle g6n6rale : une hypertension arterielle 
ue protege pas toujours suffisamment d’une &vation de la ten- 
sion oculaire ; la diminution therapeutique d’une hypertension 
arterielle chez un arteriosclereux peut entrainer les deficits rapi- 
des du champ visuel si la tension oculaire redevient Clevee. 

LES COMMUNICATIONS DIVERSES 

R. MOSES (St-Louis) a present6 un nouveau tonometre B apla- 
nation qui ne touche pas la cornee. (No-contact applanation-tono- 
meter). 
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G&e B un eyst&me optique, le tonom&re est place perpendi- 
culairement B la corn&e et B distance. Un puissant jet d’air est en- 
voy& vers elle dont la force augmente avec le temps : quand la 
pression d’air sur la corn&e &ale la pression oculaire, la cornee 
s’aplanit et la lumikre kflkhie par ce miroir plan est envoyBe 
au moment de l’aplanissement 2 une cellule photo4lectrique. La 
pression du jet d’air est B ce moment connue. 

La mesure est rapide : elle Bvite le clignement des paupibres, 
elle 6vite toute infection. 

Sur le plan statique, il existe une excellente cor&lation des 
mesures avec le tonometre 1 aplanation de Goldmann. L’anesthhsie 
corneenne n’est pas obligatoire. Ce tonometre ne peut cependant 
Stre employ6 d&s qu’il existe une ir&gularit& de l’Bpith6lium cor- 
&en. 

E. LINNER (Umea) a pu Studier au microscope Blectronique des 
fragments de trabkculum s&&al de glaucome capsulaire p&levBs 
ap&s trabkulectomie. Ce materiel *exfoliation a 65th retrouve 
dans des vacuoles des cellules endothhliales du trabkilum t&moi- 
gnant ainsi d’une activitk phagocytaire intense et aussi dans celles 
du mur interne du Schlemm lorsque la tension oculaire Btait 
t&s 6levBe. 

Ce matkiel de pseudo-exfoliation se prkente sous deux as- 
pects : 

- soit SOUS for&e de fines fibrilles irr&guli&res dans leur dis- 
position et leur p6riodicit6 au sein d’une substance fondamentale 
homogkne ; 

- soit sous forme de granulations osmiophiles envelopp&es 
par un matBrie homog&ne. 

Cet aspect est, pour LINNER, totalement different des fibrilles 
et des plaques osmiophiles observ6es par ROHEN et WITMER dans 
quelques cas de glaucome chronique simple. 

Devant ces aspects histo-pathologiques diffkents, le probkme 
se pose de savoir si le glaucome capsulaire et le glaucome chro- 
nique simple sont deux maladies distinctes. 

Les caractkistiques anatomiques et biom&riques du glaucome 
primitif par fermeture de l’angle peuvent 6tre 6tudiBes avec ~pr&i- 
sion par l’kchographie. R. LOWE ,(Melbourne) en a fait une &de 
t&s compl&te. Plusieurs facteurs entrent en jeu. 

L’Btroitesse de la chambre ant&ieure est un signe clinique de 
valeur et facilement mesurable. Ellc est g6nSquement dbterminke, 
selon une transmission polyg&nique. Elle est IiBe g une position 
ankieure du cristallin. L’augmentation d’kpaisseur du cristallin 
est uu facteur moins important. 11 est acquis. 11 augmente avec 
1’Lge. 
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Une profondeur de 2,s mm de la chambre anterieure constitue 
la limite du risque pour le glaucome par blocage pupillaire et 
fermeture de l’angle ; au-dessous *de 1,7 mm, le risque est cer- 
tain. 

Les moyennes de presque toutes les Etudes biomktriques des 
yeux de G.F.A. montrent des diffkences significatives par rapport 
2 celles des yeux d’une population g&&ale. Cependant, beaucoup 
d’individus prksentent des traits physiques du G.F.A. sany pour 
autant dkvelopper la maladie. 

L’hypersensibilitk du glaucome chronique vis-8-vis des gluco- 
corticoides a d&ja 6th amplement d6montr6e par le test local aux 
corticdides. 

BECKER et PODOS apportent une autre confirmation de cette hy 
persensibilitb avec le test de suppression cortisolique. 

Les sujets dont les rkponses sont faibles (NN) ou moyennes 
(Ng) au test B la dexamkthasone locale ainsi que les glaucoma- 
teux chroniques avec altkrations du champ visuel ont un taux 
de suppression cortisolique normal (> 25 t%) et identique. 

Lorsqu’on administre B un sujet normal, durant la semaine 
pr&&dant le test de suppression cortisolique, de la diphknyl- 
hydantoke (D.P.H.), on bloque le ph&nomBne de suppression cor- 
tisolique sans altkrer le taux de base du cortisol plasmatique. 

Chez les sujets NN et Ng, la suppression est effectivement 
bl ’ oquee ; dam le glaucome chronique avec altkrations du champ 
visuel, au contraire, la suppression est accrue. 

On observe exactement le m8me phknomkne lorsqu’on diminue 
la dose de dexamkthasone administrge pour le test de suppression 
de 1 mg B 0,25 mg et sans administration p&alable de D.P.H. 

On peut done conclure que le glaucome chronique avec al&a- 
tions p6rimktriques prksente une hypersensibilith trk nette au test 
de suppression m6me B des faibles doses de dexamkthasone. 

Un problkme inthressant est celui de groupe gg sans altkrations 
du champ visuel : apr& D.P.H., on observe deux types de rkpon- 
se, soit identiques du groupe NN ou Ng, soit identiques S celle des 
glaucomateux chroniques. On entrevoit done l’int&St pronostique du 
test de suppression cortisolique chez les sujets gg porteurs d’une 
hypertonie oculaire simple. 

Le test de transformation lymphocytaire permet kgalement, 
dam une certaine mesure, de d bpartager glaucomateux chroni- 
ques avec atteinte du champ visuel du groupe NN ou Ng. 

Dans le groupe des glaucomateux chroniques, la dose de pred- 
nisolone nkcessaire pour atteindre une inhibition de 50 ‘“/o est plus 
faible pour le groupe Ng, et, a fortiori, pour le groupe NN. 
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On ne peut par contre departager le groupe gg sans altera- 
tions du champ visuel des glaucomateux chroniques authentiques. 

LA THBRAPEUTIQUE DU GLAUCOME 

La th&apeutique mkdicale du glaucome tend a vouloir dormer 
au glaucomateux un meilleur confort. 

1) En diminuant le rythme des instillations. 

I(. RICHARDSON (Anchorage) a expose le principe de l’usage 
des lentilles souples pour delivrer a dose constante des drogues au 
globe oculaire, tout au long du nycthemere : il s’agit d’un systeme 
de membranes semi-permeables polymki&es dont l’hydratation pro- 
gressive augmente la porosite du systeme et permet de chasser len- 
tement et regulierement la drogue contenue B l’interieur. 

2) En s’appliquant B donner un traitement non myotique aux 
glaucomateux. 

M. LANGHAM (Baltimore) a present6 une etude experimentale 
sur le lapin, le singe et l’homme ,de l’action des /3-adrenergiques. 

Ces /$ad&nergiques tels l’isoprot&nol ou le salbutamol di- 
minuent la tension oculaire. L’action est rapide. Elle est due B une 
chute du debit ciliaire. Elle n’entraine pas de dilatation pupil- 
laire. 

Leur mccanisme d’action s’oppose ainsi aux a-adrenergiques 
qui entrainent une dilatation pupillaire, qui certes diminuent Bga- 
lement la tension oculaire mais par une augmentation retard&e et B 
long terme de la facilite d’ecoulement. 

Ces drogues ont malheureusement des effets secondaires car- 
diaques (tachycardie), du fait de leur absorption systemique, ce 
qui empeche leur utilisation chez l’homme. 

Sur le plan pratique, c’est encore l’epinephrine B action (Y 
et p-adrenergique qui represente la meilleure drogue non myotique 
pour le traitement medical du glaucome chronique B angle ouvert. 
11 faut savoir cependant que ces drogues peuvent occasionnel- 
lement provoquer une hypertension oculaire par un mecanisme 
encore inconnu. 

M. PATERSON (London) a p&sent& ses resultats B long terme 
d’un traitement non myotique du glaucome chronique par I’asso- 
ciation guanethidine 5 ‘o/o, adrenaline 1 ‘%- 

La guanethidine est un agent bloquant postganglionnaire qui 
empeche la reformation des catecholamines dam la plaque mo- 
trite. 
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Elle sensibilise de ce fait l’action de l’adrenaline au niveau 
des effecteurs peripheriques. 

Les effets secondaires de cette association therapeutique ne 
sont pas negligeables : 

- reactions allergiques k&ato-conjonctivales, 
- ptosis. 

Les resultats B long terme sont, pour Miss PKFERSON, favo- 
rables. 

Pour d’autres auteurs les avis eont plus nuancks. Pour Ph. 
DEMAILLY, apres deux etudes statistiques precises avec randomisa- 
tion portant chacune sur 30 glaucomateux chroniques, on n’observe 
pas de difference significative, au bout de 15 jours de traitement, 
entre l’action de l’adrenaline 1 % seule et l’action guanethidine 
5 %, adrenaline 1 ,VO associees. 

Cependant ces deux therapeutiques mkritent d’btre essay&es 
chez le glaucomateux car certain6 cas pris individuellement rcagis- 
sent mieux pour les uns a I’adrBnaline seule et mieux pour les 
autres 8 l’association adrenaline-guanethidine. 

La thkpeutique chirurgicale 

R. ETIENNE (Lyon) a expose les techniques chirurgicales P la 
mode. 

La microchirurgie a permis d’ameliorer la technique de l’iri- 
dectomie : c’est l’iridectomie transcorneenne retrograde de Char- 
leux. 

L’incision de 3 mm de large est d’abord verticale i 1 mm 
en avant du limbe puis oblique en direction de l’angle irido- 
corn&en. Une pince droite saisit la racine irienne au travers de la 
plaie corneenne. 11 n’est pas besoin de suturer car la pression ocu- 
laire tend B fermer la plaie. Les suites sont simples : pilocarpine, 
corticoides. Le patient peut rentrer chez lui le lendemain. 

La trabeculectomie tend B supplanter la trabeculotomie dans 
le glaucome chronique B angle ouvert. Tous les auteurs s’accor- 
dent pour lui attribuer d’excellents resultats bien que l’on ne 
puisse encore les juger a long terme. 

La trabeculotomie conserve encore ses partisans. Elle garde 
de bonnes indications dans le glaucome congenital. 
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Enfin R. ETIENNE a montre les bons resultats immediats de 
l’irido+yclo-retraction de Krasnov dam certains glaucomes secon- 
daires particulierement rebelles et &v&es, dans le glaucome par 
fermetqre de l’angle passe B la chronicite. 

L’emploi du laser dam la therapeutique du glaucome ne donne 
pas encore de resultats encourageants. 

E.S. PERKINS (Londres) a fait part de son experience de l’iridec- 
tomie au laser a Ruby. Elle necessite plusieurs traitements, un pre- 
traitement au laser B l’argon dans les iris clairs. 

21,6 ,“/o de resultats bons et definitifs dans le glaucome par 
fermeture de l’angle. 

H. HAGER (Berlin) a presente sa technique de trabeculo-ponc- 
tion au laser B l’argon. 

Elle necessite un prktraitement de tout le diaphragme irien 
pour tendre la racine irienne et Bviter les gonio-synechies secon- 
daires. Des intensites et un temps d’exposition importants sont ne- 
cessaires ,pour obtenir un trou. Le traitement myotique doit dtre 
poursuivi deux mois. 

Les resultats sont bons dam l/3 des cas au bout d’un an. 

Enfin, Ph. DEMAILLY (Paris) a presente les resultats compara- 
tifs 1 moyen terme (16 mois) ,de deux groupes de glaucomateux 
chroniques randomises les uns trait& medicalement, les autres 
recevant une trabeculotomie d’emblee. 

L’originalite de cette Etude tenait autant B la methode qu’8 la 
mise en ordinateurs des resultats quantitatifs de l’examen perime- 
trique B l’analyseur de Friedmann pour les deux groupes. L’ana- 
lyse statistique n’a montre aucune difference significative au bout 
de 16 mois entre les deux types de traitement. 

RESUME 

Le symposium sur le glaucome qui s’est d&o& d Albi a cent& 
ses travaux sur 1’Btude de la papille. 

La vascularisation de la t&e du nerf optique est actuellement 
bien connue. Les grobl6mes physio-pathologiques sont lit% ci 
l’existence ou non d’une autor&lation de ces vaisseaux. 
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La papille du glaucomateux a et6 revalorisee tant sur le plan 
diagnostique que pronostique. Elle devient un Qlement aussi im- 
portant que l’H.T.0. et les deficits ~p&imtQriques. 

La therapeutique me’dicale s’e jjorce actuellement de donner 
un meilleur confort aux glaucomateux par un traitement non 
myotique. 

La trabeculectomie devient l’intervention antiglaucomateuse 
ejjicace et ci la mode. L’emploi du laser pour pratiquer une iridec- 
tomie ou une trabe’culo-ponction n’a pas donnQ les resultats es- 
comptes. 



SYMPOSIUM INTERNATIONAL DE MICROCHIRURGIE 

OCULAIRE 

(Nantes, 20, 21 et 22 mai 19741 

Professeur Jules LEGRAND (Nantes) ; Docteur Philippe CHATELLIER 
(Paris) 

Les 20, 21 et 22 mai 1974 s’est tenu B Nantes le Symposium 
de microchirurgie oculaire qui a Guni 300 congressistes Venus de 
27 pays. 

Dans une ambiance de travail et d’amitik, ces journkes nous 
ont apportk des acquisitions fructueuses et ont permis des confron- 
tations d’opinions particulikrement intkessantes. 

Le grand vainqueur de ces d&bats est indiscutablement le mi- 
croscope operatoire dont les m6rites ont 6th mis en evidence. 

Nous en remercions au nom du comitk organisateur, les mem- 
bres ,des tables rondes qui ont exposk avec beaucoup de convic- 
tion et de clartk leurs id&es et leurs techniques. 

La microchirurgie n’est pas une science nouvelle. Elle est 
l’application B la chirurgie du pouvoir grossissant du microscope. 

A premiere vue, cette amplification ne devrait pas justifier 
une session spkciale. Le port de lunettes grossissantes utili&es de- 
puis bien longtemps par les opkateurs n’a pas c&B une r6volution 
dans leurs techniques. 11 a seulement facilite leur travail et n’a pas 
motive de d6bats particuliers. 

Mais le microscope binoculaire a don& aux plans opkratoires 
des dimensions telles qu’elles ont ouvert des horizons nouveaux 
sur des structurees oculaires qui jusque-18 n’avaient jamais Bd 
distinctement vues (< in vivo B. Elles ont suscitk et permis des 
indications opkratoires et des interventions qui ne pouvaient 8tre 
envisagkes avant son usage. 
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Le premier B utiliser le microscope a des fins operatoires 
fut un otologiste, NYLEN, qui en 1921, l’employa dans la chirurgie 
de l’oreille moyenne. 

PERRIT, de Chicago, peut etre consid& comme le veritable 
pionnier de la microchirurgie oculair,e et en 1946, il publia une 
communication sur les avantages que lui apportait l’instrument dans 
les interventions sur le segment antkieur. 

Par la suite, Ia technique se kpandit, mais en France, il n’y 
a g&r-e que sept an6 qu’elle est couramment employ8e. 

Son usage est en nette progression. La microchirurgie, c’est 
1 e progres, c’est l’avenir, mais c’est aussi le present, temoin ces 
journees qui lui ont et& consacrees. 

Le premier b&n%ce que l’ophtalmologiste doit esperer d’un 
microscope ophratoire, c’est que sa technique en soit amklioree. 
11 faut done d’abord que l’appareil soit maniable et qu’apres un 
indispensable apprentissage, I’habiletC, la precision, l’aisance des 
gestes de l’operateur ne soient pas contrari&es. 

Les modeles en sont multiples et permettent des grossissements 
allant de 3 B 20, qui sont utilises au choix des operateurs sui- 
vant leurs habitudes et les n&essit& de l’intervention. 
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11 y a lieu de tenir compte du fait que plus le grossisse- 
ment sera fort, et plus le champ operatoire sera restreint. I1 faut 
egalement veiller a ce qu’entre l&i1 opere et l’extremite infe- 
rieure du microscope, il subsiste un espace libre qui laisse aux 
gestes du chirurgien et de ses aides une suffisante liberte. Elle 
ne doit pas etre inferieure B 25 centimetres. 

La disposition de l’appareil doit Bgalement permettre un 
contrBle permanent en vision directe qui facilite et Gcurise l’ap 
proche des instruments du plan op8ratoire. 

L’adjonction d’un ou deux tubes d’observation secondaires 
rendra plus facile et plus efficace le travail des aides (fig. 1). 

Les tables rondes de ce symposium ont Btudie les problemes 
poses par l’utilisation du microscope dans la chirurgie du trab&ulum, 
dans la chirurgie du cristallin, dans les keratoplasties et dans 
la chirurgie du vitre et de la &tine. 

La chirurgie du glaucome par modification du trabeculum 
a 6th l’objet de deux tables rondes suivant que l’on abordait la 
region ab interno ou ab externo, ce qui donne deux types d’opera- 
tions t&s diff6rents. 

TRABECULOTOMIE AB INTERNO : 

Cette table ronde a et& dirigee par le Professeur HERVOUET, 
de Nantes, avec l’assistance de. : 

M. ARON, de Paris ; 
M. CHEVANNES, de Nantes ; 
M. DOMINGUE~, de Madrid ; 
M. HOLLWICH, de Munster. 

Pour parler du trabeculum, des modalites et des difficult& 
de son abord chirurgical, il paraissait tres opportun d’en montrer 
la trame secrete telle qu’elle nous apparait au microscope a ba- 
layage. 

Franpois HERVOUET a projete alors un certain nombre de pho- 
tos permettant de mieux comprendre la texture ,de cette region 
primordiale et les ecueils que presentent pour les trabeculotomies 
les cloisonnements du Canal de Schlemm. 

11 s’agit 1% des coupes d’un glaucome infantile opere il y a 
30 ans et dont U&l, devenu douloureux, motiva l’enucleation; 
Les zones Btudiees sont p&levees dans la partie inferieure ,de l’ceil 
qui n’a subi aucun contact chirurgical (fig. 2, 3, 4, 5 et 6). 

Cee images tree explicites et dont les dimensions insolites 
nous donnent l’impression de nous promener dans Voeil montrent 
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FIG. 2. - Canal de Schlemm (Cr. 2701. Canal de Scblemm dont la lumiere est 
cc normule >> : rmiqne, ovaluire, regnlierc. 

FIG. 3. - Dddohmertt du canal de Schlemm (Gr. 300). Image typique de 
dedoublement. Cette eventualit est frequente. 11 va de soi que si le 
trabBculotome essaie de penetrer a cet endroit, il devient facile, en for- 
Cant un pen, de faire fausse route, et de rentrer aussitot dans’la chambre 
anterieure apt+ svoir d6foncB la paroi interne du canal. 
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FE. 4. - TrabCcuZum, vue d’ensemble (Gr. 136). De gauche A droite et de 
en haut : ~I’cndoth6liurn co&en, ,I’anneau de Schwrlbe, te trabkuhtm 
dont les piliers dessineront des mailles, de plus en plus Btroites, la rack 
de l’iris. 

FIG. 5. - Trabt%uZum uv&& au centre (Gr. 5 000). Les hhmaties, par diapedise, 
souvent p&&rent dam les mailles profondes du trabk&m et atteignent 
Ic canal de Schlemm. 
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FIG. 6. - Les piliers verticaux de la < membrane de Barkan >> tapissent l’angle 
Mais en outre, ces piliers (beaucoup plus fins et denses it cet endroit) 
encomhrant Yentree des mailles du trabkculum, emp&hent ainsi les 
Bchanges d’avoir lieu entre la chambre anterieure et le canal de Schlemm. 

que parfois, pour 8tre efficaces, il ne faut pas seulement faire 
une goniotomie ouvrant la membrane de Barkan, mais une trabe- 
culotomie, une veritable effraction du trab&xlum. C’est ce qui 
motive l’instrumentation speciale de DOMINGUEZ qui utilise un 
goniotome qu’il appelle << la cbarrue trabeculaire >> dont la pointe 
comporte une zone-guide pointue et une zone coupante. 

La premiere &ant destinee B penetrer et B cheminer dans le 
canal de Schlemm grdce a la section realisee par le couteau. La 
chambre anterieure garde son volume normal grgce a un apport 
sous pression de serum physiologique dont l’issue se fait par trois 
orifices punctiformes situ& en dessous de la partie coupante du 
coniotome (fig. 7 et 8). 

HOLLWICH a illustre la classique technique de la goniotomie 
sous microscope par un remarquable film didactique. 

11 preconise comme &ant le plus adapt6 actuellement le verre 
de contact de Kennet-Swann et Jacob, dont la petite dimension, 
la courbure adequate, le manche qui permet B l’assistant de le 
maintenir en place, sent des elements favorisant l’aisance de 
l’operateur. 11 la plonge avant l’intervention dans du serum tikdi 
pour Bviter la b&e. 
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FIG. 7. - Goniotomie de Dominguez. 

FIG. 8. - Schema de la goniotomie au goniotone de Dominguez. 

La trabeculotomie ab interno qui necessite evidemment le 
microscope parait contre-indiquee dans le glaucome infantile 5 
corn&e opaque ou trop trouble, dans le glaucome de l’aphaque, dans 
les glaucomes B angle ferme, dans les glaucomes vasculaires. Son . 
indication majeure est essentiellement le glaucome congenital de 
l’enfant ou de l’adulte. 

Avec plus d’inconstance, il peut donner des resultats dans les 
glaucomes consecutifs a un obstacle trabeculaire (glaucome pig 
mentaire, pseudo-exfoliation capsulaire). 
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CHEVANNES estime que dans le glaucome infantile, elle 
s’impose comme premiere intervention, la trabeculotomie ab exter- 
no ne trouvant ses indications que dans les contre-indications de 
I a premiere. 

M. ARON a insist6 sur la prudence avec laquelle devait etre 
men&e cette operation qui, prBc6dee d’un soigneux examen de 
l’angle, ne devrait pas entrainer d’hemorragies. S’il s’en pro- 
duit, il faut remettre B plus tard l’operation. 11 insiste aussi sur 
l’utilite du couteau de Swann-Jacob, dont la t8te tranchante est 
plus fine que la tige qui obture ainsi l’orifice d’entree et 6vite la 
perte d’humeur aqueuse. 

La discussion n’a pas rendu Qvidente l’action du Laser dans 
la trabeculotomie ab interno, ce qui tient sans doute B l’absence 
habituelle de pigmentation de la region, en particulier de la mem- 
brane de Barkan. 

TRAB~CULOTOMIE AB EXTERNO : 

Mais on peut tenter de normaliser la circulation de l’humeur 
aqueuse en abordant le trabeculum par l’exterieur, ce qui a 6te 
l’objet des travaux de la table ronde dirigee par le Professeur 
LUNTZ, de Johannesburg, avec la participation de : 

M. CAIRNS, de Cambridge ; 
M. DANHEIM, de Tubingen ; 
M. SARAUX, de Paris ; 
M. SMITH, de Birmingham. 

L’abord du trabeculum ab externo aboutit a trois operations 
a but semblable, mais B techniques differentes : 

La sinusotomie de Krasnov, 0% la paroi externe du canal est 
t&par&e. 

KRASNOV consider-e que 50 “/o des glaucomes a angle ouvert 
sont dus B un obstacle intrascleral entre le canal de Schlemm et 
les Bmissaires veineux. Son pro&d6 consiste 5 enlever la paroi 
externe du Schlemm sur une certaine longueur. 

La trab&ulotomie oii le canal est catheteris& et ouvert dam 
la chambre andrieure, et la trabkdectomie oti la trepanation 
de la zone trabeculaire accompagnee dune iridectomie pCriph& 
rique est protegee par un volet scleral. 

La sinusotomie assez peu utilisee en France, semble-t-il, a 
suscite peu de discussions. Elle donnerait cependant 1 son auteur 
90 % de succes. 
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La trabkulotomie, dont les promoteurs ont &ttB en 1960 AL- 
LEN BURIAN, SMITH, DELLAPORTA, HARMS et MACKENSEN, a ses 
indications dans les glaucomes infantile6 et juv&iles et dans le 
glaucome chronique 2 angle ouvert. 

Les complications perop&atoires sont de deux ordres : 

L’hBmorragie de la chambre anterieure qui oblige B Bviter 
l’opkration sur un ,czil trop congestif dont l’angle est anormale- 
ment vasculari& ; et la recherche du canal qui peut, quelle que 
soit la mhthode, s’avker difficile (fig. 9). Mireille BONNET conseille 
pour le rep&rer & coup siir, de cath&riser avec une sonde t&s fine 
les veines aqueuses Bmissaires que l’on rep&e aishment B leur 
d&bit melang& de sang et d’humeur aqueuse et qui conduisent 
automatiquement dans le canal. 

FIG. 9. - Trabkulotomie. Exposition du canal de Schlemm. Incision de la paroi 
externe. Le canal est situ6 B la jonction du trabkulum et de l’Bperon sclkal. 
(Photo du Pr Lunte.) 

Une technique de trabkulotomie, seduisante par son origi- 
nalit8, a 66 exposee par SMITH. Sur la scke dknudke, il fait 
vers 10 heures une incision radiaire au niveau du canal et quand 
il l’a rep&k, il le cath&&ise avec nn fil de nylon qu’il retrou- 
ve en faisant une incision analogue 1 2 heures. Les chefs du fil 
&ant ext&ioris& sont tires brusquement, ce qui effondre la paroi 
interne du canal et le trabkulum. 
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La faveur g&r&ale va plut6t aux sondes ,dures classiques qu’a 
cette methode Qegante, mais difficile. 

DANHEIM a expose une technique originale de l’extraction de 
la cataracte combinee B la trabeculotomie. 

La trab&ulectomie imaginee et mise au point par CAIRNS, 
qui vise a ouvrir dans la chambre anterieure le trabeculum sous 
la protection d’un volet scleral B char-n&e limbique a eu aupres 
des ophtalmologistes un accueil favorable dfi a ce qu’elle est plus 
facile 1 realiser que la trabeculotomie et d’autre part, B ce qu’elle 
a plus de chances d’obtenir une normalisation tensionnelle puis- 
qu’elle est B la fois une liberation ,de l’angle et une elimination de 
l’humeur aqueuse dans les espaces sous-conjonctivaux (fig. 10, 11, 
12, 13 et 14). 

FIG. 10. - TrabBculectomie. Dissection du valet sckal de 3 mm sur 3 mm 
(X 10). (Photo Pr Luntz.) 

Les resultats obtenus sur la tension oculaire sont en general 
satisfaisants, bien que souvent l’equilibre tensionnel demande as- 
sez longtemps pour s’etablir. 

CAIRNS obtient dans le glaucome de l’adulte 95 $%I de norma- 
lisations tensionnelles 2/3 avec filtration, l/3 sans filtration. 

LUNTZ p&f&e l’opcration classique de CAIRNS, qui est loca- 
like dans la zone sit&e en avant de l’eperon sckal B celle de 
WATSON qui est plus posterieure et s’accompagne dune cyclodia- 
lyse et serait plus frtkpiemment generatrice de reactions inflam- 
matoires. 
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FIG. 11. - Trab&xdectomie. Dissection du valet snperficiel scleral interessant 
lee 2/3 de l’epaisseur de la sclere (X 10). (Photo Pr Luntz.) 

FIG. 12. - Trab6cnlectomie. La dissection du volet sckal superficiel est termi- 
n&e. Le canal de Schlemm sink B l’extremite de la pince est vn par transpa- 
rence dans la scke restante qui contient le cantd et le trabktlum (X 15). 
(Photo Pr Luntz.) 
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FIG. 13. - Trabkulectomie. Le feuilllet profoud de la sclkre (canal de Schlemm 
et trab&.ulum) est excis6. 11 eat tenu par In pince (X 20). (Photo Pr. Luntz.) 

La trabeculectomie peut Stre combinee avec l’extraction de la 
cataracte. C’est une operation bien reglke, mais qui est suivie par- 
fois d’astigmatismes elevks. 

Angelo DELLA PORTA a mis au point une operation antiglau- 
comateuse, la trepano-trabeculectomie, oh sous la protection ,d’un 
volet sckal B charniere limbique, un t&pan d’Eliott ouvre la region 
du trabeculum, mettant ainsi le canal de Schlemm en communi- 
cation avec le chambre anterieure. 

pii; 

Devant les indications operatoires d’un glaucome infantile, vaut- 
il mieux recourir B une trabeculotomie ab interno ou ab externo ? 
Les avis sont partages. 
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FIG. 14. - TrabBculectomie. Le feuillet sclCra1 profond a BtB excise et l’on voit 
d’arriire en avant le corps ciliaire, l’Bperon s&ral, l’irfs wee iridectomie 
p&riph&ique. (Photo Pr Luntz.) 

SARAUX pense que la trabkculotomie ab externo doit, en une, 
deux ou au besoin trois interventions, stabiliser 90 % des glauco- 
mes congenitaux. 

Dans le glaucome infantile ou juvenile, la trabeculotomie ou 
la trabeculectomie agit en detruisant le tissu mesodermique, ce qui 
restitue au trabeculum sa permeabilite. CAIRNS estime que l’opera- 
tion peut 6tre efficace, mtme si la sonde n’est pas exactement dans 
le canal de Schlemm et que finalement, la membrane de Barkan 
est rompue. 

Dans le glaucome a angle ouvert, il apparait que l’action 
predominante est une filtration plus discrete parce que mieux 
control&e et mieux defendue par le lambeau que dans les opera- 
tions filtrantes classiques. 

Les membres de la table ronde ont dans leur majorite esti- 
me que trabeculotomie comme trabeculectomie ne sont pas l’ope- 
ration de choix dans le glaucome B angle Btroit. 

LUNTZ, estimant que la trabeculectomie a des suites moins 
aleatoires que les operations filtrantes classiques, se demande s’il 
n’y aurait pas lieu de l’appliquer plus precocement sur les glau- 
comes B angle onvert plutSt, comme c’est la tendance actuelle, 
que de poursuivre longtemps un traitement purement medical. 
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Tomes ces interventions portant sur le trabeculum, qu’elles 
soient ab interno ou ab externo, ne sent possibles qu’avec l’aide 
du microscope operatoire, un couteau de Barkan ne pouvant la- 
bourer un trabeculum, un canal de Schlemm ne pouvant &tre de- 
couvert et p&Gtre, une sclere ne pouvant &re correctement dis- 
sequee que si les plans operatoires sont amplifies. 

CAIRNS recommande d’utiliser le plus fort grossissement, de 
localisser au maximum la lumiere sur une surface aussi petite que 
possible. 

11 y a lieu d’ajouter que pour toutes ces interventions qui 
motivent l’usage du microscope, les instruments habituels clas- 
siques doivent 8tre pour la plupart remplaces par des instruments 
en acier mat concus et reali& pour une chirurgie beaucoup 
plus fine. 

*** 

Le cristallin a fait I’objet de trois tables rondes portant 
sur l’apport du microscope dans la chirurgie de la cataracte intra- 
capsulaire ou extra-capsulaire et de la cataracte congenitale. 

L’INTR.~CAPSULAIRE : 

Cette table ronde a eu pour moderateur le professeur MA- 
THIEU, de Montreal, entoure de : 

M. MAWAS Edouard, de Paris ; 
M. NEUBAUER, de Cologne ; 
M. SCASSELLATI, de Bologne, remplacant le professeur CRISTI- 

NI, emp8che. 

De leurs exposes et des discussions qui ont suivi, il ressort 
que l’extraction intracapsulaire peut bBn6ficier B ses differents 
temps, du microscope. 

L’incision corneenne ou cornea-sclCrale peut 8tre realisee avec 
beaucoup plus de precision. Son usage est indispensable si on fait 
une incision ab externo oblique ou en marche d’escalier. 

SCASSELLATI, exposant, outre les siennes, les conceptions du 
professeur CRISTINI, propose une incision genereuse, beaucoup moins 
dangereuse que les incisions trop Btroites. 

TROUTMAN la preconise corneenne et de preference en for- 
me de (< stair step >). Si elle est plus posterieure, elle favorise 
l’hkmorragie per et postoperatoire ainsi que l’etablissement de sync- 
chies anterieures. 
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C’est la cryode ou l’hrisiphake qui permettent de faire avec 
le plus de skurit.6 l’extraction du cristallin sous microscope. ~.ls 
ne n&e&tent pas en effet ,de d&placement lateraux et le jeu de 
bascule finale des pinces d’brruga ou ,de Castroviejo qui, vu le 
champ Btroit du microscope opkatoire, entrainent aux positions 
extrgmes une perte de la mise au point. De plus, la profondeur 
et les limites de la zone giv&e sont plus nettement perques, ce 
qui restreint les risques d’atteinte de l’iris ou de la corn&e. 

Faut-il utiliser pour les sutures la soie 6-O ou la soie vierge 
ou le monofilament ? 

Le problkme a 6tB discut8, les uns tenant pour prkieuse la 
l&g&e r6action inflammatoire des sutures i la soie, qui constituent 
des points d’amarrage solides pour 1’Btablissement de la cicatrice, 
et les autres pr&f&rent le filament synthktique qui, ne provoquant 
pas de reaction tissulaire, permet une tokance meilleure. 

La pr&Gsion des sutures b&kficie Bvidemment du pouvoir 
grossissant du microscope. 

Pour ctre efficacement &pa&e, une incision suturee doit 
btre Btanche et pour cela, ses bords exactement affront&, ce qui 
rend aux tissus une disposition physiologique normale. Les bords 
ne doivent 6tre ni inverek, ni &e&s, ce que peut entrainer une 
suture trop profonde OI+ trop superficielle. L’aiguille doit passer 
dans le l/3 postkieur des berges de la plaie. 

Cette suture, si elle est faite au fil de Perlon comme le recom- 
mande TROUTMAN, peut Btre t&z profonde, au ras de la Descemet. 

Mais si elle est transfixiante, elle ne s’accompagnerait pas de 
fistulisation ; B cause de l’t?lasticiti: et de la minceur du mono- 
filament, les orifices d’ent&e et de sortie seraient rapidement 
combl6s par une prolif6ration endothhliale. 

Ces sutures profondes, qui permettent un adossement exact 
des deux bords de la plaie operatoire par une cicatrisation rapide 
et physiologique, diminuent ou m&me suppriment l’astigmatisme 
postopkratoire. En outre, la coaptation de I’endothGlium et de la 
Descemet se ferait beaucoup plus rapidement. 

Cette suture de toute la tranche rhduirait notablement l’astig- 
mat&me en supprimant le bgillement de la partie profonde de 
la plaie en cas de suture trop superficielle. 

Les points &par&, au nombre de six ou sept, ont la faveur 
@n&ale. S’iIs sont faits au monofilament, il faut enfouir le nceud, 
difficile 21 supporter autrement. 
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Certains sont partisans dune suture continue au Perlon. Ce 
surjet ne doit pas Btre trop tendu, car bien qu’elastique, il risque- 
rait en plissant la cornBe, d’entrainer selon NEUB’AUER, un astigma- 
tisme conforme. Trop peu tendu, il creerait un astigmatisme 
contraire. Ce fil peut Btre laisse en place sans risque8 et sans gene 
pour le malade pendant deux, trois ou six mois. Au moment cle 
son ablation, il sera le plus souvent enfoui sous un revetement 
epithelial. 

MATHIEU pense que la suture continue entraine un astigma- 
tisme important appel6 B disparaitre ou du moins a diminuer apres 
son ablation. 

Toutefois, NEUBAUER se demande s’il faut faire dune fer- 
meture trop stricte un dogme absolu qui en certain6 cas, pourrait 
Stre rendue responsable d’hypertonies postopkratoires. 

11 faut pourtant reconnaitre que l’extraction d’un cristallin 
dans sa capsule peut 8tre parfaitement me&e B bien sans le se- 
tours du microscope. Les bonnes extractions de cataracte ne datent 
pas du microscope operatoire. 

LES CATARACTES EXTRA-CAPSULAIRES : 

A premiere vue, la chirurgie extra-capsulaire parait un cha- 
pitre d&passe depuis que l’extraction du cristallin dam sa capsule 
est devenue systematique et facile, grlce B la Chymotrypsine et 
a l’usage de la cryode. 

Elle doit cependant btre abordce toutes les fois qu’une cap- 
sule se d&hire au tours de l’operation de la cataracte, ou apres 
lesions de la lentille par traumatisme, et 18, le microscope jouera 
un r6le important. 

De plus, les travaux americains sur la phako-emulsification 
nous obligent B reconsiderer la question de l’extraction extra-capsu- 
laire. 

La table ronde qui a expose ces problemes Qtait dirigke par 
les professeurs PAUFIQLJE, ,de Lyon, et de VOE, de New York, as- 
sist& de : 

M. BARON, de Nantes ; 
ik BLAGOIEVIC, de Belgrade ; 
M. FRANCOIS Pierre, de Lille ; 
M. RAVAULT, de Lyon. 

La rupture d’une capsule au tours d’une extraction de cata- 
racte commande l’extraction du noyau cristallinien, ‘le lavage de 
la chambre antcrieure pour en Cvacuer les masses et si le vitrE 
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est paisible, l’extraction de la capsule laissee en place. C’est une 
mameuvre B laquelle le microscope apporte beaucoup de securite et 
de precision. 

La prise des debris capsulaires est facilitee par la pince de 
Baron. 

Le second probleme est pose par les cataractes traumatiques 
pour lesquelles il convient d’intervenir assez rapidement. Elles 
motivent une capsulotomie anterieure et une discission cristalli- 
nienne qui complete la liberation des masses deja commencee 
par la blessure initiale. 

L’aspiration des masses associee au lavage continu de la cham- 
bre anterieure suivant le pro&de de Paufique et Charleux, per- 
met de lihcrer souvent en une seule fois l’aire pupillaire. Des appa- 
reils tres ingenieux dont nous reparlerons ultkrieurement et qui 
peuvent servir pour liberer un vitre comme pour aspirer une ca- 
taracte (roto-extractor de Nicolas Douvas, vitreous stripper de Klo- 
ti, etc.) permettent le grignotage de ces debris cristalliniens. 

Oti le probleme prend un tour nouveau, c’est dens les inter- 
ventions destinees, en presence dune cataracte, a pratiquer volon- 
tairement une extraction extra-capsulaire. 

Cette orientation chirurgicale peut paraitre surprenante. Les 
extractions extra-capsulaires ont et6 pendant de longues an&es 
systematiques. Multiples Btaient alors les difficult& qui s’en sui- 
vaient : reactions phako-anaphylactiques, cataracte secondaire, vi- 
sion mediocre, synechies posterieures, etc. Et puis, &ice B quel- 
ques pionniers geniaux comme KALT, ELSCHNIG, Ignacio BARRA- 
QUER, l’extraction intracapsulaire, hien qu’acceptee B ses debuts 
avec reserve, nous apporte une immense amelioration dans les 
suites immediate6 et tardives de l’operation. 

Or, aujourd’hui, Charles KELMANN nous propose, avec une 
instrumentation et une technique dont on ne peut dire qu’elles 
soient simples, une methode d’extraction extra-capsulaire qui, a 
premiere vue, semble devoir nous faire regresser plut6t qu’avan- 
cer. Qu’en est.il en r&alit& ? 

Le but de cette intervention est de transformer, grlce a un 
appareil (( ad hoc >> une cataracte en une emulsion rendant son 
aspiration possible et cela B travers une incision de deux milli- 
metres au lieu de la keratotomie classique de 180”. 

Pour cela, l’operateur utilise une aiguille creuse en titanium 
d’un millimetre de diametre et animee dun mouvement de vihra- 
tions par ultrasons B la cadence de 40 000 par seconde. Dans cette 
aiguille eet inclus un systeme d’aspiration et dans la gaine pro- 
tectrice, un systeme d’irrigation. Du fait de la cadence ultra- 
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sonique excessivement rapide, aucune vibration perceptible n’est 
communiquee au cristallin pendant l’operation. Apres une k&a- 
totomie tres etroite dans le secteur temporal superieur, l’aiguille 
est introduite dam l’ceil apres que la capsule a Bti: largement OU- 
verte au moyen d’un kystitome. Elle luxe le noyau cristallinien 
dam la chambre anterieure oti il est 6mulsifi6 et aspire dans 
sa totalite. Si Pop&e est jeune, une section de la capsule poste- 
rieure est faite aiin d’eviter une cataracte secondaire. Pendant 
toute la duree de l’intervention, l’irrigation par du serum physio- 
logique maintient la pression intra-oculaire constante. 

KELMAN qui a opere a Nantes et dont l’operation a 6th televisee, 
a fait preuve dam sa technique de beaucoup d’habilete. A la 
fin, la pupille etait t&s noire et les suites operatoires ont et& 
tres satisfaisantes. 

Les avantages qui militent en faveur de cette technique sont aux 
dires de ceux qui la pratiquent, la b&ignite des suites opera- 
toires. Le patient quitte la clinique au bout de 24 ou 48 heures 
et il peut 8tre appareille apres 15 jours. L’astigmatisme serait 
insiguifiant et la recupfration visuelle excellente. 

1b~M.4~ insiste sur le fait que frkquemment, ainsi que I’a 
montre IRVINE, il y a dam les semaines qui suivent l’extraction 
dune cataracte un cedeme maculaire se traduisant par des fuites 
verifiees a la fluorographie -40 “/o apres une intracapsulaire 
(chiffre contest& par Madame BONNET) contre 15 ‘% seulement 
apres phako-emulsification. Le decollement de la &tine serait plus 
rare apres phako-emulsification, mais l’exploration du fond d’eil 
plus diff icile. 

Le professeur PAUFIQUE, apres la discussion animee que sus- 
cite ce pro&de un peu revolutionnaire et qui ne s’est pas encore 
implant& en Europe, en tira la conclusion suivante : 

u Un expose tres clair des indications et de la technique 
de la phako-emulsification a et& fait par le professeur de VOE, 
dont tout le monde apprecie la rigueur scientifique. 11 est tres 
favorable B la methode a cause de l’etroitesse de l’incision, de 
la securite des suites operatoires remarquablement simples, de la 
courte duree du sejour en clinique, et du fait que les malades 
n’ont pas de pansement le lendemain et qu’ils sont rapidement 
appareilles. 

11 faut se garder d’un enthousiasme premature, mais au& de 
toute hostilite de principe qui vient B l’esprit en face de toute 
nouvelle technique. Rappelons-nous l’opposition a l’extraction to- 
tale, au traitement de Gonin, B la cryo-extraction B ses debuts. 
Mais il est necessaire avant de generaliser une methode, d’atten- 
dre qu’elle soit experimentee par de nombreux centres chirurgi- 
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caux, pour en connaitre les resultats Bloign& et de savoir si les 
complications sont aussi rare8 que nous le disent nos coll&gues 
americains >). 

Nous pensons que ces conclusions de PAUFIQUE sont une excel- 
lente mise au point de la phako-emulsification, que nous ne de- 
vons pas juger sur des idles, mais sur des faits. 11 n’en est pas 
moins vrai que le prix Aleve de l’appareil n’en facilite pas la 
diffusion en Europe. 

LA CATARACTE CONGSNITALE : 

Les prohlemes poses par la cataracte congenitale sont tr& 
proches de ceux des extra-capsulaires. 

11s ont et6 Studies par le professeur Jules FRANGOIS, de Gand, 
et le professeur WITMER, de Zurich, jouant le rSle de modera- 
teurs, assist& de : 

M. BARRAQUER Francisco, de Bogota ; 
M. KELMAN Charles, de New York ; 
M. VELISSAROPOULOS, d’Athenes ; 
M. RUELLAN, remplapant Madame GODDE-JOLY, empi%hee. 

L’apport du microscope dam cette chirurgie est t&s impor- 
tant, car il permet de realiser dans les meilleures conditions de 
securite la disc&ion du cristallin, l’aspiration des masses, et le 
respect de l’hyaldide anterieure. 

Pendant longtemps, les operations dirigees contre la cata- 
racte congenitale consistaient B morceler le cristallin et sa capsule, 
soit avec deux couteaux Utih68 simultanement, soit, avec un 
kystitome, B extraire ?I la curette le noyau et quelques masses et 
a laisser faire la maturation et la digestion des masses residueI- 
les jusqu’a ce qu’elles veuillent bien disparaitre ou realiser une 
cataracte secondaire. 

Actuellement, on pro&de 5 une aspiration immBdiate et si 
possible totale, des masses lib&&es par la disc&ion, soit par la 
technique de Paufique-Charleux ?I la seringue, soit, par phako- 
emulsification ou par un proc6de analogue. 

La technique de Paufique-Charleux nous parait dans P&at 
actuel des chases, satisfaisante. Apres mydriase maxima et dila- 
&ration t&s soigneuse de la capsule anterieure et du cristallin 
a travers une incision limbique de 2 a 3 millimetres, une serin- 
gue chargee d’humeur aqueuse artificielle arm&e d’une aiguille 
mousse d’un diametre d’un demi-millimetre est introduite dans 
la chambre anterieure et, aspirant et lavant alternativement debar- 
rasse la pupille de ses opacites. 
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RUELLAN a propose une aiguille H double courant reliee % un 
aspirateur qui lui donne de bons r&ultats. Une settle intervention, 
si la cataracte est molle et si l’intervention est bien me&e, est 
souvent suffisante. Si la pupille redevient grise, il faut reinter- 
venir par le mdme pro&d& et de preference precocement (deux 
ou trois jours apres), les debris cristalliniens se laissant plus faci- 
lement aspirer a ce moment que deux ou trois mois plus tard, 
oh ils auront contract6 des adherences et seront enfermes dam des 
replis capsulaires. 

Les techniques des auteurs americains utilisant la phako- 
emulsification ou l’aspiration des fibres cristalliniennes par des 
appareils analogues (roto-extractor de Douvas, Su-Ken, etc.) doi- 
vent Btre etudices et critiqu6es avec la plus grande objectivit6 ; 
m&me si elles nous surprennent, elles sont peut-etre la technique 
de l’avenir. 11 va sans dire que toute cette chirurgie ne peut Ctre 
me&e B bien qu’avec l’aide du microscope. 

LEs IGRATOPLASTIES : 

Deux tables rondes out 6th consacrces aux kiratoplasties. Ln 
premiere sur les grcffcs perforantcs, avait pour mod&rateurs le 
professeur Joaquim BAIIRAQUEII, de Ejarcelone, et le professeur 
TROUTMAN, de New York. 11s etaient assist& de : 

M. BUXTON, de New York ; 
M. MALBRAN, de Buenos Aires ; 
M. SOURDILLE Philippe, de Nantes. 

Les greffes lamellaires ont 6th 6tudiBes par les docteurs AINS- 
LIE, de Londres, et CHARLEUX, de Lyon, assist& de : 

M. DURAND, de Lyon ; 
M. POULIQUEN, de Paris ; 
M. REMKY, de Munich. 

11 est certain que toutes les keratoplasties, qu’elles soient ou 
non transfixiantes, bencficient grandement de l’aide du microscope, 
dont le pouvoir grossissant ne changera sans doute pas grand 
chose B la transparence du greffon, mais par la precision de la 
section et de ses sutures, diminuera l’astigmatisme et la myopie 
postoperatoire et ameliorera la qua& optique du greffon. 

L&e moderne des keratoplasties est devenue celle de la qualitk 
optique du greffon et non plus settlement de sa settle transparence. 

Toutefois, certain8 operateurs Bprouvent une grande difficult6 
B centrer et B trepaner sous microscope, le trepan et la main 
qui le tient, masquant la corn&e. C’est pourquoi beaucoup amor- 
cent la tritpanation saus se servir du microscope, ce qui leur permet 
une mise en place meilleure. 
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11 ne faut d’ailleurs pas tenter, dans une greffe perforante, 
d’enlever d’emblee la rondelle de corn&e opaque avec le t&pan. 
I1 faut se contenter, le cercle &ant de&m& de poursuivre et de 
terminer sa dissection aux ciseaux de Vannas, ou de Castroviejo. 
C’est la que le microscope sera vraiment utile et TROIJTMAN recom- 
mande d’utiliser les plus forts grossissements sous la plus puissante 
illumination. 

s’il s’agit dune greffe lamellaire, il faut rappeler que le 
meilleur plan de clivage est tres posterieur, en avant de la Des- 
cemet. POULIQUEN a d’ailleurs montre que cette facilite de &age 
est due B ce que les lames corneennes t&s intriquees dam les cou- 
ches superficielles deviennent au contraire plus paralleles et plus 
dissociables dam la profondeur. Suivant le conseil de CHARLEUX, 
cette dissection presentera une facilite et une securite plus grandes 
si on utilise une spatule au lieu d’un couteau. 

Le prelevement des greffons necessite l’usage du microscope. 
MALBRAN preconise pour les selectionner une injection de bleu 
tripan dam la chambre anterieure et 1’6tude extemporanee de la 
coloration de l’endothelium corn&en. Les cellules non fonctiormelles 
se colorent de faGon plus dense. Leur pourcentage au-dessus de 
30 “/o est une menace de trouble corn&en. Cette technique exclut 
l’oeil experiment&, ce qui exige le sacrifice d’un des deux yeux 
donneurs. 

BUXTON a essay& le prelevement du greffon en abordant la 
cornee par sa face externe ou par sa face interne. I1 n’a pas trouve 
de difference sensible quant aux r&ultats. 

La dimension des greffons par rapport au lit cornBen du rece- 
veur ne fait pas l’unanimite. CHARLEUX, SOURDILLE donnent la mb 
me dimension pour les deux trbpanations. REMKY conseille dans les 
keratoplasties lamellaires un greffon de l/10 de millimetre plus 
grand que le lit recepteur. En cas de keratocone ou de myopie forte, 
il prcconise un greffon plus petit. 

La suture des greffons a suscite des discussions, certains &ant 
partisans des points s&pares et d’autres du surjet. 

BARRAQUER place huit points 1 la soie vierge qu’il enleve au 
i5” jour et un surjet au Perlon qu’il laisse six mois. 

AINSLIE utilise l’ethylon 10-O qu’il laisse en place six mois et 
plus. 

Dans le keratocone oti la trophicite corneenne mauvaise est 
susceptible de retarder la cicatrisation, il fait une suture g la soie 
pour la favoriser (4 points s&pares et un surjet). 

‘I’ROIJTMAN utilise un surjet et m&me un double surjet au Per- 
ion pour mieux repartir les forces de traction, et tout specialement 
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dam les k&ato&nes O?I la double suture r6duit la sph&icit& du 
greffon, et par li m8me la myopie et l’astigmatisme postop6ratoire. 
Des myopies postop6ratoires ont 6th consid&ablement reduites par 
cette technique. 

Mais dans un ,oeil d’aphake, TROUTMAN pr&onise un surjet sim- 
ple dont la myopie consCcutive diminuera d’autant I’hypermBtropie. 
D’ailleurs, tous les auteurs ont BtB d’accord pour insister sur le fait 
que le mono-filament doit 8tre suffisamment, mais pas trop tendu, 
sous peine d’entrainer des plis, des dechirures et un affrontement 
d6fectueux. 

REMKY pro&de actuellement B des exp&imentations encoura- 
geantes d’un collage bord g bord. 

Le probEme des synBchies anthrieures, si redoutables dam la 
greffe transfixiante, peut Btre, selon THOUTMAN, t&s at&m& en 
pratiquant une iridectomie, non pas basale, mais en regard de la 
tranche de section. Si male;& tout, elles se produisent, Philippe 
SOURDILLE pr&onise leur rupture par le Laser. 

Les p&&ions apportCes par le microscope permettent dans des 
cas speciaux des greffes atypiques dans leur forme et leurs dimen- 
sions (tumeurs dermoi’des, pt&rygions rhcidivants, etc.) (DURAND) . 

AINSLIE, utilisant un pro&d& un peu analogue B celui de Jo& 
BARRAQUER, pratique dam certain6 cas des greffes Gfractives en 
incluant dans l’8paisseur des lames corn6ennes une lamelle de cor- 
n&e tailMe sous &frig&ation jusqu’8 un pouvoir de &fraction appro- 
prike. 

A notre connaissance, cette technique n’est pas actuellement 
utilisBe en France. 

CHIRURGIE DU VITRO ET DE LA RBTINE 

Le vitrQ fut longtemps consid&& comme une region de struc- 
ture un peu myst&rieuse, d’abord redoutable et quasi inaccessible h 
la thhrapeutique. 

,Pourtant, en 1863, DE GRAEFE pr&onisait la discission des 
membranes vitreennes et FORD en 1890 aspirait les vitr& trop opa- 
ques sans qdii vrai dire de bons r&ultats vinssent couronner leurs 
efforts. 

Si l’ou en juge par cette table ronde, les chases ont bien chang6 
et le vitr&, devenu mains farouche, se laisse approcher et maaceu- 
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vrer. Et la, il faut en attribuer le benefice aux extraordinaires pro- 
g&s de la technique et au contAle endoculaire que permet le mi. 
croscope. 

C’est ce qu’ont demontre le professeur URRETS-ZAVALIA, de 
Cordoba, moderateur, ainsi que les autres membres de la Table 
Ronde : 

Mme Mireille BONNET, de Lyon, 
MM. DELLAPORTA, de Stanford, 

HILLSDORF, de Saint-Gall, 
ICLOTI, de Zurich. 

Les problemes trait& ont et& essentiellement ceux de l’issue de 
vitre au tours de la chirurgie du segment anterieur ou apres un 
traumatisme du globe, et ensuite, ceux pos& par les maladies trou- 
blant le vitre (hemorragies, amyloses, hyalites). 

Enfin, le troisieme point, et d’un gros inter&, est l’abord du fond 
d’ceil par une aiguille susceptible ,de coaguler, et sous contrhle vi- 
suel. Cette aiguille est introduite dam l’oeil au niveau de la pars 
plana. 

1) L’issue de vitre au tours d’une operation de cataracte ou 
d’une k&atoplastie perforante est toujours source de complica- 
tions importantes. 

II y a cependant lieu de distinguer les repercussions que peut 
avoir l’issue d’un vitre sain, Bpais, consistant, ayant une structure, 
une charpente et celle d’un vitre malade (grand myope) t&s liquide, 
semblable 2 une eau visqueuse. 

Le premier entrainera par son incarceration dans la plaie des 
tractions, des ascensions pupillaires, des decollements retiniens, 
alors que le second ne change guere 1’Bvolution. 

Faut-il en presence dune issue de vitr6, faire une vitrectomie 
ant&ieure pr6conisBe il y a deja plusieurs an&es par Olga FER- 
RER ? 

Mireille BONNET, faisant &tat de son experience personnelle et 
de statistiques, pense que dans le cas d’une cataracte avec rupture 
hyaloydienne, la vitrectomie ne diminue pas les complications vi- 
treennes et retiniennes. Par contre, elle diminuerait les risques de 
k&atopathie et les reactions irido-ciliaires. 

Quant a la fr6quence du decollement de la r&tine, elle est la 
mbme dam les deux cas. 

Personnellement, nous pensone qu’une suture soigneuee de la 
plaie operatoire, assortie d’une resection du vitre enclave et de la 
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section intracam&ulaire des fibres vitreennes herniees, permet bien 
souvent des suites operatoires quasi normales. 

Dans les greffes perforantes, chez l’aphaque, la vitrectomie est 
justifike pour Bviter les keratopathies ulterieures. 

Dans les ruptures traumatiques du globe, la vitrectomie devra 
dtre discrete, et la reconstitution de la chambre anterieure par bulle 
d’air sera essentielle. 

2) Le deuxieme point de cette Table Ronde est le traitement des 
c&it& par opacification vitreenne. 

La vitrectomie par voie ant&ieure dite B ciel ouvert, dont les 
resultats n’ont jamais 6th tr& probants, semble devoir cCder la place 
a la vitrectomie par voie posterieure, moins susceptible d’entrainer 
des phtisies secondaires du globe. 

Le principe de l’operation me&e sous contr8le microscopique 
est d’introduire 1 travers la pars plana, une aiguille permettant par 
des vibrations ou des rotations ou des sections, de decouper et 
d’aspirer les membranes ou le vitrd opaque, remplact: par un ap- 
port de liquide qui maintient la pression constante. 

Plusieurs instruments visent ?I ce resultat : 

Celui de RLOTI, le <( vitreous stripper >>, essentiellement com- 
pose d’une aiguille creuse de 1 mm 28 de diametre, conte- 
nant un mecanisme de section par mouvements oscillants longitudi- 
naux produits par une vibration magnetique. Par une tubulure, le 
vitre est aspir6 cependant qu’une autre tubulure remplace le vitr6 
aspirc par du serum physiologique. 

Pour faciliter l’introduction du << vitreous stripper >> dans 
l’oeil, un petit tube pilote est fix& a la sclere par une suture au 
niveau de la pars plana et enfonce dans l’oeil. Le verre de contact 
fix& sur la corn&e presente une encoche pour permettre la mise 
en place du tube pilote. 

Cet appareil peut 8tre complete par une aiguille h endodia- 
thermie permettant des coagulations au niveau de la &tine. 

Nicolas DOUVAS a mis au point un appareil analogue, le roto- 
extractor, dont la lame coupante est oscillatoire et rotatoire. 11 y 
est adjoint un Cclairage axial par lumiere froide qui permet de mieux 
guider l’aiguille. 

L’appareil de MACHEMER peut aussi avoir les memes indications, 
ainsi qu’un certain nombre d’autres modeles similaires. 

Les indications sont les opacites vitreennes et les r&ultats seront 
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d’autant meilleurs que la r&tine sera en bon &at. 11 est bien evident 
qu’un vit& opaque, du fait d’alterations graves du fond d&l, ne 
permet pas une recuperation visuelle appreciable. Les bons cas 
sont les hemorragies traumatiques, les amyloses, les uveites chro- 
niques, les hemorragies de la maladie de Eales si les l&ions reti- 
niennes sont localisees et peu &endues. 

Les hemorragies diabetiques et les envahissements vitreens 
postdecollements ont un pronostic beaucoup plus rBserv& 

3) DELLAPORTA a p&sent& different8 modeles d’aiguilles per- 
mettant une endodiathermie susceptible de coaguler ,des neo-vais- 
seaux vitreens et Bventuellement de sectionner une bride et meme 
d’obturer une dkhirure rhtinienne. 

Deux secondes de coagulation diathermique permettent une 
cicatrice d’un tiers du disque papillaire. Huit secondes donnent une 
coagulation ,de six millimetres de diametre. 

HILLSDORF pratique sous microscope une diathermie ou une 
cryocoagulation des trous retiniens qui, gdce au verre de Goldmann, 
permet un controle t&s efficace. 

Quel est le pronostic de ces interventions sur le vitre ? 11 est 
bien certain qdil ne faut pas &re trop exigeant et que les cas qui en 
sont justiciables sont pour la plupart des mauvais cas. 

Aucun examen, pas m&me l’kchographie d’apres ICLOTI, ne 
permet de prejuger du resultat fonctionnel. I1 faut bien stir qu’il y 
ait perception lumineuse avec assez bonne localisation. 

URRETS-ZAVALIA a fait remarquer que dam nombre de rktrac- 
lions du vitre avec membranes preretiniennes, les cellules vont 
jusque dans la &tine et que si on les decolle, tout suivra. IcLOT 
peuse qu’avec adresse et m&fiance, on peut extraire les membranes 
sans leser la &tine. 

Par contre, il est frequent qu’apres ces manceuvres, le cristallin 
s’opacifie (40 % des cas pour ICLOTI). C’est pourquoi certains ape- 
rateurs l’enlevent systematiquement en premier temps operatoire. 

Toute cette chirurgie t&s m&ani&e, de maniement difficile 
. dapres ceux qui la pratiquent, est malgre ses resultats encore incer- 

tains, porteuse d’immenses esperances pour certaines &cites jusque- 
lh inameliorables. 

*** 

Voila resume l’essentiel des travaux du Symposium de micro- 
chirurgie oculaire. Cet expose est ?I la fois trop court et trop long, 
mais il faut reconnaitre qu’il couvre la quasi-totalite de la chirurgie 
de l’ceil. 
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Le microscope ne r&out pas tous les problemes, mais il en 
facilite la solution. 

Nous engageons ceux qui demeurent encore reticents g s’y 
convertir, car apres une periode de tbtonnements, ils en compren- 
dront tow les avantages. 

11 est certain que l& est l’avenir de la chirurgie oculaire. On 
n’a pas le droit de prendre l’escalier quand les Bvenements prennent 
l’ascenseur. 
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SUMMARY OF THE SYMPOSIUM ON IMMUNOLOGY AND 
IMMUNOPATHOLOGY OF THE EYE 

(Strasbourg, 20-22 mai 19741 

Professor Wilhelm BOKE 

Kiel, Allemagne 

An international symposium on immunology and immunopa- 
thology of the eye was held from May 20th to 22nd in Strasburg, 
France. This symposium, mainly devoted to the immunopathology 
of uveitis, brought together not only ophthalmologists interested in 
this field, but also immunologists, microbiologists, pathologists, 
pharmacologists and others. 

The first day dealt with the aspects of autoimmune mechanisms 
of uveitis, the others with viral and parasitic immune-uveitis, immu- 
nosuppressive therapy, and with various other problems of ocular 
immuno-pathology. 

As to the so-called auto-immune uveitis, the most important 
resuh seems to be that retinal antigens, particuIarIy the outer seg 
ments of the rods and the pigment epithelium cells as well were 
shown to act as uveitis-inducing antigens. Cross-reactions between 
retinal and uveal antigens must be considered likely, because even 
purified retinal antigens may provoke inflammatory responses of 
the anterior and posterior uvea. Antibody formation and cell media- 
ted hypersensitivity towards purified retinal antigens were demons- 
trated in animals exhibiting experimental allergic uveitis. 

With regard to uveitis induced by autologous lens material, 
experimental evidence was presented that this disorder may be due 
to pathogenic immune-complexes, rather than to immune-compe- 
tent cells, which is still generally accepted. There was also some 
experimental evidence that any antigen-antibody complexes within 
the eye may provoke a release of lens protein throughout the lens 
capsule and initiate by this mechanism an additional lens-depen- 
dent inflammatory response. In the human eye, not only anti-lens 
antibodies, but also a cellular hyper-sensitivity may be found after 
lens injury. 
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Particular attention was given to sympathetic ophthalmia. The 
long-held notion that this disease represents an auto-immune res- 
ponse to uveal pigment was challenged, and again the retina was 
considered a potential source of the stimulating antigens. 

With regard to possible cross-antigenicity between uvea and 
certain extra-ocular tissues, investigations on joint-tissue antigen and 
on prostatic antigens were reported. At least one antigenic deter- 
minant, common to the uvea and to synovial membranes was 
found, and a cell-mediated hypersensitivity response to uveal-reti- 
nal antigens could be demonstrated in patients with rheumatoid 
arthritis, but not in patients with ankylosing spondylitis. Alloge- 
neic prostatic antigens have uveitogenic potentials, and prostaglan- 
dins are not only present in the normal iris, but are also involved 
in iritis. It is expected that specific substances, inhibiting prosta- 
glandin activities, may help to control ocular inflammations, in 
future. 

As to the microbe-induced immune-uveitis, studies on Iympho- 
cytic choriomeningitis virus-infection of rats were shown to induce 
an uveal inflammation which could not only passively be transferred 
by lymphocytes, but also could be prevented by immune-suppressive 
drugs. In general, it was stated that in virus-induced uveitis both 
cellular and humoral immune responses may play their role. While 
it will always be very difficult to isolate the virus itself from the 
anterior chamber of the eye, specific antibodies may be found in 
the blood serum and in the aqueous humor. Nevertheless, the pa- 
thogenisis of virus-induced immune uveitis is still poorly under- 
stood at the. present time. 

Particular attention was paid to the eventual role of the so- 
called c TRIGviruses )), being identical with the virus-like clamy 
dia or bedsonia. Nowadays, these microbes are highly suspected to 
be involved in the pathogenesis of ankylosing spondylitis, in Rei- 
ter’s and Behcet’s syndrome. As these syndromes relatively frequent- 
ly develop uveitis, a study was reported to find out how many of the 
cases with u isolated >> iritis would immunologically behave like 
one of the diseases just mentioned. Interestingly enough, this pro- 
ved to be the case in about 20 % of the patients examined. 

The clinical appearance of ocular toxoplasmosis seems to lar- 
gely ,depend on immunologically determined factors. This may 
particularly be true for toxoplasmic chorioretinitis in adolescent 
patients. This disease may be considered an immune response 
against toxoplasma antigens. These antigens, previously encysted, 
were tolerated for many years, because of their inaccessibility 
within that cyst. 

After an extensive discussion on the pathogenesis of uveal 
immune responses, the problem remained how to diagnose them. The 
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following points were made : The third component of the comple. 
ment system was found to be increased in Behcet’s disease, but it 
did not prove to be significantly higher in a larger group of nveitis 
patients than in normal controls. The lymphocyte transformation 
test was not generally considered to be superior when compared 
with conventional skin-testing techniques, but it may be preferred 
as soon as dangerous syndronic responses to intracutaneously applied 
antigens are to be expected. The importance of the leucocyte-and 
macrophage-inhibition test in presumed immune uveitis for identi- 
fying particular antigens cannot yet generally be determined. Howe- 
ver, interestingly enough, leucocyte migration was found to be inhi- 
bited in patients with Behcet’s syndrome, when the leucocytes were 
in contact with autologous aqueous humor, or with autologous 
CC diseased > tissue extracts. On the other hand, homologous aqueous 
humor and CC non-diseased >> tissue extracts failed to have any inhi- 
bitory effect on cell migration. In contrast to these findings, uveal 
extracts, even if heterologous in nature, inhibitied the migration of 
leucocytes harvested from patients with Harada’s disease. 

Now, as to the immune-suppressive therapy of uveitis, several 
speakers stated that some cyto-toxic drugs are effective in a certain 
percentage of cases (about 30 %), particularly in Behcet’s disease, 
in sympathetic ophthalmia, in chronic cyclitis and in rheumatic 
sclero-uveitie. However, it is still likely that the effect of those drugs 
is generally more an anti-inflammatory one than a specific immuno- 
suppressive one. 

Finally, beside the uveitis, various problems of ocular immu- 
nopathology were discussed, mainly those concerning cornea1 allo- 
graft rejection. While histoincompatibility is obviously of great 
importance in animal experiments, the role of the HLA system in 
human cornea1 transplantations remains difficult to assess. Till now, 
HLA and ABO donor-recipient matching could not clearly be cor- 
related with success or failure of graft-survival. Efforts to prolong 
graft-survival by using blocking antibodies in experimental kerato- 
plasty turned out to be a promising approach to further success in 
cornea1 surgery. 

Ladies and gentlemen, this rather brief summary of our sym- 
posium can but give an outline of the many ideas expressed in the 
discussions and of the conclusions that were reached. This very 
successful symposium highlights the need that all participants felt 
for future research and exchange of ideas in this field. 



SYMPOSIUM UX ET LASER 

Albi, 20-24 mai 1974 

Le symposium sur le laser s’est ouvert le lundi 20 mai, a 8 
heures, au lyc&e agricole de Fonlabour 1 Albi. 11 a group6 pen- 
dant quatre journees completes, environ 500 participants. Une 
traduction simultanee a permis de pouvoir ben6ficier des diffb 
rentes demonstrations de tous les auteurs. 

Cependant, l’extreme richesse des travaux et le peu de temps 
qui nous Btait imparti, n’a pas, et c’est regrettable, permis de 
discussion apres les seances. 

La premiere table ronde, debattue le lundi matin, B 8 heures, 
sous la presidence du Professeur NORTON, ktait consacree aux ‘ap- 
pareils et techniques et B leur utilisation. Monsieur BERNY, de Pa- 
ris, dans une breve presentation de 15 minutes, expliqua les prin- 
cipes du laser,. les problemes techniques resultant de leur fabri- 
cation et surtout donna un aperCu sur leur utilisation pratique 
dans des voies tout a fait differentes, autres que l’ophtalmologie : 
pergage de lentilles corneennes, transmission 1 longue distance, 
etc. Resume de cette communication : principes generaux sur 
le laser. 

a) Laser : historique, principes. 

b) Laser : les deux grandes caracteristiques : coherence et 
brillance. 

c) Laser : les divers appareils : helium-neon, cadmium, argon, 
krypton, rubis, Yag, gaz carbonique. 

d) Applications autres que medicales. 

Ensuite, le docteur P. GREGUSS nous parla de l’holographie. 
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<< Quand on 6tudie l’ozil vivant, on a toujours des difficult& 2 
&valuer les don&es resultant des mesures. La technique qui indi- 
que le mieux le contenu complet d’information d’un objet, plus que 
toute autre methode d’enregistrement est Pholographie. Pour avoir 
decouvert cette methode, Denis GABOR reput le Prix Nobel en 
1971. Si nous voulons comprendre pourquoi l’holographie est 
en principe superieure & toutes les methodes connues denre- 
gistrement d’information, nous devons reconnaitre que notre connais- 
sance du monde exterieur provient de mesures de diffusion. Nos 
yeux enr.egistrent et mesurent dans un certain sens la lumiere diffu- 
see par les objets autour de nous, notre ou~e est le resultat d’on- 
des de son dispersees atteignant nos oreilles ou quand nous obser- 
vons au micrographe ?I electrons (Blectronique), nous voyons une 
photographie resultant de la dispersion des electrons. Les probli?mes 
causes par cet &tat de chases et la maniere dont l’holographie les 
r&out ont et.4 discutes en d&tail. Le but de cette p&entation a 
6tB de demontrer les m&rites et les possibilites des techniques holo- 
graphiques B la lumi&re et 2 l’infrarouge en ophtalmologie, telles 
que l’observation 3-D du fond d’ceil, les mesures interferometriques 
holographiques de chaque changement de configuration de n’im- 
Porte quelle partie du globe, l’observation holographique des chan- 
gements des proprietes optiques de l’ccil et de leur compensation. 
Ensuite, ont 6th trait& les problemes de l’holographie acoustique 
et enfin nous avons discute la qualite ,de l’art des modeles de 
perception visuelle holographique. Pour choisir un exemple pra- 
tique, le sdocteur GREGUSS prit comme modele de reconstituer un 
hologramme dans le cas de cataracte pour savoir quel Btait l’etat 
retinien dans cette eventualit& 

En ce qui concerne le matkriel, les differents modeles d’argon 
laser present& Qtaient exposes a Albi et permirent aux congres- 
sistes une manipulation au tours de certaines seances. Peu de cho- 
ses furent ajoutees sur le plan pratique & ce que nous savons d&j2 
sur l’utilisation du laser & l’argon. Toutefois, et ce fut un des 
avantages du Symposium d’Albi, de nouveaux modeles de laser 
furent present& et leur inter% discute, en particulier le nouveau 
laser B colorant fut present& par la Finlande, 1’Italie et l’Am&i- 
que. Le modele Lasertek permettant de passer de la gamme des 
rouges au vert ktait schematiquement propose, mais non encore 
en utilisation. 

De mdme, celui de Coherent Radiation, plus facile dans sa 
conception, n’est point encore livre au commerce. 

Enfin, au tours d’une derniere seance, POMERANTZEFF montra 
Qgalement un modele correspondant aux mdmes principes et per- 
mettant les mBmes types d’application. C’est dire qu’il est apparu 
sur le plan technique, que si le laser B l’argon maintenait sa pre- 
ference pour le traitement des l&ions retiniennes et choroi’dien- 
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nes, par contre, le laser B krypton ou le laser B colorant se r&G- 
laient plus utiles pour le traitement de certaines structures de colo- 
ration differente, en particulier l’angle camerulaire. 

Dans le m6me esprit, BRANCATO, de Florence, nous montra un 
nouveau type de laser dont les caracteristiques et le bas prix 
de revient semblaient le promettre & un be1 avenir. 

Pour nous resumer, l’appareillage technique se modifie, il 
6volue aussi dans la possibilite de faire varier la longueur d’onde 
pour une meilleure application therapeutique. 

Le probleme de l’opposition entre le laser et la photo- 
coagulation classique est aborde de fapon differente. Nous avons 
vu present6 par TANENBAUM, un photocoagulateur Zeiss Iena 5000 
completement redessine de faGon B utiliser des avantages fonda- 
mentaux, mecanique et optique, pour l’utilisation d’un gaz laser 
continu (krypton) en vue de la photocoagulation. Les modifications 
&lectro-mecaniques qui ont et6 faites a cet appareil pour lui per- 
mettre de fonctionner de cette fagon ont et& d&rites. Des photo- 
graphies des lesions c&&es par le photocoagulateur, particuliere- 
ment dans l&i1 du lapin, ont et& montrees. Les problemes c&es par 
ce projet et la correction possible de ces problemes ont et8 Bgale- 
ment discutes. 

Enfin, signalons d&s B present que dans le domaine de la photo- 
coagulation fut present6 B Albi par MEYER-SCHWICICERATH 10 nou- 
veau photocoagulateur dont la precision des points d’impact et la 
maniabilite accrue permettent d’esperer une nouvelle dimension 
entre la comparaison du laser et de la photocoagulation, puisqu’il 
permet des points d’impact de 50 mu. 

Le chapitre experimentation fut un chapitre considerable. 
11 permit de constater que dans de tres nombreuses cliniques les 
problemes les plus different6 etaient envisages maintenant grdce au 
laser. Nous les rapportons, non pas dans l’ordre oti ils ont Cte dis- 
cut&, mais en les groupant dans les champs d’inter6t particuliers 
qu’evoquent les experiences traitees. 

POMERANTZEFF, de Boston, 6tudia la densite de puissance dans 
la photocoagulation B l’argon. La valeur critique du niveau d’irra- 
diation ou la densite de puissance radiante (c’est-a-dire la puissance 
du faisceau lumineux divisee par la surface irradiee) dans la photo- 
coagulation du pBle posterieur de l:oeil a deja et6 frequemment sou- 
lignee. L’emploi du microscope et de la lentille ,de contact, rendus 
necessaires par les besoins de precision des applications et par la 
finesse des details a traiter, oblige l’operateur B placer la retine 
du malade tres precisement dans le plan objet du microscope. La 
profondeur de champ de l’instrument et l’accommodation de l’ope- 
rateur rendent impossible la precision absolue de cette localisation. 
Les limites de cette impricision &sultante et l’importance de son 
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effet sur la densite de puissance ont et& discutees et une m&hode 
pour les restreindre suggeree. La variabilite de la surface irradiee 
due B l’obliquite de la surface de la lentille de contact sur L’axe 
du microscope est discutee et une technique pour la reduire a 6th 
propoke. 

Ch. RNA, de Boston, nous parla du debit sanguin dans les vais- 
seaux retiniens avec un laser velocim&re. La velocimetrie par laser 
a et6 utilisee pour determiner la vitesse des cellules rouges dans les 
capillaires de verre et dans les vaisseaux retiniens du lapin et de 
l’homme. Cette technique n’exige aucune injection de colorant et 
ne perturbe pas l’ecoulement du sang. Elle fournit ,des informations 
sur la distribution des vitesses des Brythrocytes ainsi que sur leur 
vitesse moyenne. Les mesures de distribution des vitesses des cellu- 
les rouges dans les capillaires de verre ayant un diametre de 200 mu 
sont en accord avec les rksultats experimentaux obtenus par d’autres 
methodes de mesure. La technique de la velocimetrie par laser et 
l’instrumentation utilisee sur l’animal ont et& d&rites et des mesures 
de vitesse presentees et discutees. 

Une deuxieme seance de pathologie exp6rimentale fut offerte 
par l’ecole de Philadelphie avec ZWICIC, ROBBINS et HOLST. Ces 
auteurs BtudiGrent les effets de l’irradiation laser sur l’acuith vi- 
suelle et la sensibilite spectrale des singes et de la tortue en raison 
de sa retine exclusivement form&e de c&es. Dans une premike 
publication, l’anneau de Landolt fut utilise pour mesurer les modi- 
fications transitoires et permanentes de l’acuite visuelle apres 
irradiation foveale. Les fonctions de sensibilite spectrale dans des 
yeux normaux et irradies furent obtenues par des niveaux d’irra- 
diation laser, se situant au-dessus et au-dessous de ce qui Btait 
necessaire pour provoquer des irradiations retiniennes minimes. Les 
faits suggeres comme les niveaux necessaires pour obtenir des pertes 
de vision fonctionnelle temporaires ou permanentes Btaient plus bas 
que ceux correspondant aux brfilures retiniennes les plus minimes. 
Les alterations dans la mesure photopique de la sensibilite spec- 
trale peuvent se produire en l’absence de modifications dans l’acuit6 
visuelle en lumiere blanche. 

Dans une deuxieme communication etudiant les effets des lasers 
sur les cbnes de la tortue, on suggera que les c&es sont plus sensi- 
bles B l’irradiation laser que les bltonnets. Pour comprendre mieux 
le mecanisme physiologique de base, la kponse klectroretinogra- 
phique fut Btudiee en detail. C’est le motif pour lequel la tortue a 
et& utilisee. Now avons trouve les faits suivants : des zones oscilla- 
toires ont QtB Btudiees comme fonction de l’intensit6 de l’impulsion 
laser. En plus, pour produire ces petites ondes, une irradiation par 
laser au rubis a produit une large depression dans la portion finale 
de l’onde B. Puisque l’adaptation est tres rapide chez cet animal, 
un systeme special d’enregistrement a Et6 mis au point. Nous avons 
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Btudi6 de faGon simultanke l’irradiation et la sensibilit6 spectrale 
apr&s irradiation avec des intensitk laser varikes. 

Comme derni&e communication, les auteurs dkfinirent les stan- 
dards de‘ skuritk pour Bviter les dommages oculaires par les lasers 
et ceci en raison du nombre de plus en plus grand des lasers et 
du nombre de plus en plus important d’impulsions larges et r6pC- 
tees car il ne faut pas dtre satisfait uniquement par la simple opa- 
cite rktinienne comme dBfinition du dommage ; aussi, a-t-on em- 
ploy& d’autres critkres concernant les modifications intrastructura- 
les et les modifications de la fonction visuelle. Ces nouvelles dhfini- 
tions peuvent provoquer B la fin des niveaux d’exposition plus 
nettement Qtablis. 

11 est maintenant certain que les niveaux extrgmement bas d’ir- 
radiation avec le laser produisent des l&ions histologiquement visi- 
bles. Pour rksoudre ce probl&me des l&ions rktiniennes furent pro- 
duites chez le singe par un laser B rubis & impulsion d’une densite 
&ergCtique ktinienne de 9 mj/cm2. 

L’aprds-midi, furent poursuivies ces discussions sur les dom- 
mages r&iniens provoquds par la lumi&re. STOCHAUSEN, HocHGE- 
SAND et WALTHER, de Mayence, BtudiBrent le problitme de savoir si 
dans les dommages Gtiniens constates apr&s laser, certain6 ne rel& 
vent pas d’une action purement thermique. En se basant sur des 
reactions histo-chimiques par ses experiences sur le lapin, ils mon- 
tr&ent que ces effets non thermiques ne dkpassaient pas d’une 
man&e significative les effets thermiques. Le processus d’inter- 
action entre le laser et le tissu biologique dans le-rapport avec la 
photocoagulation de lkeil fut discut6 par l’&ole de Munich par 
ILLEMICAMP et WALLOW. On discuta alors les diffkents mkanismes 
en rapport avec les paramktres d’irradiation des tissus ; unc atten- 
tion particuli&re fut apport&e aux pro&d&s de transfert d’knergie 
dans les secteurs absorbants et non absorbants ainsi qu’8 la discus- 
sion des effets thermiques mkcaniques et optiques, non linkaires en 
tant que fonction de rapport 6nergie puissance et ji d’autres para- 
metres se rapportant au laser. Les exemples d’un effet sur les cel- 
lules simple6 et les tissus ont 6th p&sent&. 

A la fin de ce debat consac& au problkme des modifications 
Gtiniennes apr& Bclairage spectral intense, fut p&sent6 un travail 
de SPERLING, de Houston. Les rayons laser de la longueur d’onde de 
l’argon (514,5 mm) d’intensitk plus basse d’une unit6 logarithmique 
que le seuil d’une brtilure, produisent en 20 minutes des change- 
ments ,de sensitivitk spectrale ophtalmique (mesurGe par psycho- 
physique sur des animaux) compktement reversibles en 45 minu- 
tes. Des radiations bleues beaucoup moins intenses appliqu6es 1 
h l/2 h 2 h par jour, 7 jours de suite, produisent une perte de 
sensitivit6 du bleu atteignant 90 / 00 non Gversible aprk 2 ans, et 
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ne comprenant que des c&es sensible6 aux courtes longueurs d’onde. 
Des sections histologiques des yeux devenus aveugles au bleu, mon- 
trent un toed&me de l’epithelium pigment&, des c6nes normaux dans 
la region sensible au bleu, des c&es avec des mitochondries et des 
prolongements axonals Blargis avec des nucleides soit inchanges, soit 
pyknotiques avec des ellipses d+$ntMes. On note en particulier des 
espaces dans l’arrangement des c6nes dans l’ceil exposQ mais pas 
dans la m&me region des c&es de Foei temoin. 

Des radiations vertes etroites de longueur d’onde entre 510 et 
530 mm, Blicitent aussi une dichromacie produisant chez l’animal 
une deuteranopie de l&i1 expose, pendant 4 B 8 jours, laquelle est 
completement reversible en 18 a 40 jours. L’exposition de la &tine 
aux radiations de grande longueur d’onde ne produit pas de dimi- 
nution de la sensitivite au rouge. 

En definitive, cette table ronde consacree aux effets des lasers 
sur les structures de Koeil, nous a montre B l’evidence que les phe- 
nomenes biologiques que nous connaissons au tours de la photocoa- 
gulation par le laser ne sont pas uniques ; de tres nombreux pro- 
blemes restent B resoudre pour mieux comprendre tout ce qui se 
produit sur le plan cellulaire par I’action laser. 

L’importance des communications concernant l’experimenta- 
tion nous a alors fait envisager de grouper une troisieme serie de 
travaux qui furent discutes au tours d’une autre seance. Le debut 
de la seance consacrde B I’experimentation par le laser en patho- 
logie vasculaire, fut marque par de nouveaux travaux de BAURMANN 
de Bonn et de son Cquipe sur la microscopic a fluorescence. A la 
suite de ce travail une presentation de BEBIE, FRANICHAUSEN et 
LOTMAR, de Berne, calcula la temp6ratur.e a l’interieur des vais- 
seaux Gtiniens irradies. Deux mecanismes contribuent a augmen- 
ter la chaleur des vaisseaux : l’absorption directe de la radiation 
par le sang et un renvoi de chaleur h partir de I’Qpithelium pigmen- 
taire frappe par les parties du rayon qui ne sont pas absorb&es ou 
qui ont depasse le vaisseau. Les rapports entre ces resultats expkri- 
mentaux furent alors discutb. 

Toujours dans le mdme esprit, la communication de LEMMING- 
SON, de Karlsruhe sur Jes effets de la coagulation au laser sur la 
microcirculation retinienne permit chez le chat d’etudier les varia- 
tions de la permeabilite capillaire. L’aspect hdmodynamique et vas- 
culaire fut examine et demontre par des angiographies. Une etude 
du taux d’oblitcration capillaire dans chaque zone fut ensuite prE- 
sent&e. 

MERIN, de Jerusalem, Btudia par ophtalmodynamometrie la 
pression dans Part&e ophtalmique chez des lapins trait&s plusieurs 
mois auparavant par l’argon laser. Plus la photocoagulation Btait 
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importante, plus la pression ophtalmique baissait. MERIN et GHEI- 
LER rapprochent ce cas de leurs constatations Bquivalentes chez des 
malades trait& pour retinopathie diabetique. 

Sur le plan experimental encore et servant de conclusion a cette 
session particulierement interessante sur le plan clinique, les rap- 
ports de 1’Institut de Londres present& par HAMILTON, KOHNER et 
BOWBYES et MARSHALL nous permirent de constater chez le singe 
la production experimentale d’une thrombose veineuse partielle avec 
toutes les alterations qui s’en suivent, y’ compris la &ovascularisa- 
tion et la repermeabilisation capillaire. 

Si nous voulions resumer cet ensemble de travaux experimen- 
taux presentes B Albi dans 24 communications, nous dirions que : 

1. - Le laser peut 8tre utilid sur le plan diagnostique : 

- dans des mesures de debit circulatoire (travaux de Boston) ; 

- dans des mesures concernant l’echauffement des tissus et 
les effets en particulier thermiques qui en resultent ; 

2. - La luniiere excessive peut avoir ml role nocif sur la vie 
celh&lire (Scolc dc IIouston, dc l’hiladclpl~ie, dc Mayence) ; 

3. - Le laser peut etre utile pour la comprehension de la pa- 
thologie vasculaire retinienne recreant artificiellement des proces- 
sus equivalents a ceux que nous voyons chez l’homme et on doit 
signaler en particulier les remarquables travaux de l’ecole de Lon- 
dres. 

Avant d’aborder les problemes cliniques d’application des lasers 
au traitement des maladies de la &tine, une seance p&id&e par 
le Professeur KRASNOV, de MOSCOU et HAGER, de Berlin, fut consa- 
c&e au traitement des alterations du segment anterieur de l?aeil, 
cornbe, iris, paupieres, etc. 

PERKINS, de Londres, montra qu’avec un laser il est possible 
en une ou plusieurs seances, de realiser une iridectomie optique 
relativement statique au milieu d’un bloc irien total. 11 montra 
les different6 types de laser qui sont utiles pour realiser cela. 

Le traitement par l’argon laser des recidives dun melanome 
de l’iris et du corps ciliaire fut montre par WILSON, de Little Rock. 
WOIITIIRM, dc Chicago, se montra Eavorablc ii I’application tic 
rayon laser a I’argon de 30 microns de diametre B travers un 
verre de contact, chaque impulsion allant de 10 B 100 mj. Une etude 
pratiquee sur 23 yeux humains a revel6 une diminution de la pres- 
sion intra-oculaire de 8 a 10 mm HE pendant un an. Aucune com- 
plication n’est advenue. Deux patients ont present& une syn6chie 
minimale de l’angle. Les traitements peuvent etre administres en 
dispensaire ou clinique externe, en utilisant simplement une anes- 
thesie locale. 
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VUCICEVIC, de Philadelphie, presenta un travail experimental 
sur la coagulation au laser de l’angle de filtration, realisee g&e & 
des verres de gonioscopie sur des lapins albinos et des singes rhesus. 
Les coagulations chez les lapins furent effect&es en ntilisant diff& 
rents agents absorbants. En depit de l’absorption accrue, on ne 
nota aucun changement histopathologique et aucun changement de 
la pression intra-oculaire. La coagulation fut realisee chez les singes 
sans preparation avec agent absorbant. On nota un leger dommage 
de l’angle de filtration sans changement de la pression intra-oculaire. 
Chez deux singes, la coagulation fut &alide apres compression de 
la veine jugulaire. On remarqua un dommage important de la zone 
trabeculaire et une baisse du niveau de la pression intra-oculaire qui 
persista 3 jours. 

Par contre, SPITZNAS et KREIGER Bvaluerent experimentalement 
les pro&d& de photocoagulation au laser couramment employ& 
dans le traitement chirurgical du glaucome chronique et firent les 
observations suivantes : 

1. - I1 est possible de rompre le mur du canal de Schlemm. 

2. - L’knergie requise pour coaguler est moins importante 
quand le canal de Schlemm est rempli de sang. 

3. - Les orifices se boucherent B nouveau quelques joure 
apres. 1 

4. - Le reseau trabeculaire fut remplace par un tissu connectif 
d’kpaisseur variable. 

Une discussion B la fin avec HAGER et KRASNOV montra cepen- 
dant que le pessimisme de certain6 devait dtre temper& mais qu’une 
experimentation devait se poursuivre pour savoir si vraiment une 
bonne filtration se maintenait ou pas. 

Dans ce mtme chapitre, RINALDI nous montra un petit mela- 
nome palpebral et conjonctival parfaitement trait6 par le laser B 
pargon avec disparition totale, sans complication. 

En rdsume, la table ronde sur le traitement du glaucome ne put 
se developper comme nous I’aurions souhaitk par manque de temps, 
mais sans doute aura-t-elle et6 abordee avec plus d’insistance au 
tours du symposium du docteur ETIENNE. 

La journee consacree B LA MACULA fut une grande jourke 
p&id&e par A. BIRD et dirigee par PATZ. Elle permit une confron- 
tation entre bien des tendances. Nous avons demand6 sur le plan 
anatomique B nos amis S.S. HAYREH, OTTAVIANI et MORONE de faire 
part de leur experience concernant la vascularisation maculaire. Les 
precisions qui purent dtre apportees apres les exposes par la dis- 
cussion, nous permirent de preciser le caractere particulier de la 
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vascularisation maculaire et si HAYREH envisage sur le plan clini- 
yue une certaine fragmentation avec ce qu’il appelle la ligne de 
partage des eaux, il n’en reconnait pas moins pour autant une 
imbrication des territoires correspondant 2 chaque art&e ciliaire. 
Les unites vasculaires dont il donne des images centrPes par une 
arteriole et se terminant dans une unite de type alveolaire avec une 
veine peripberique de forme hexagonale semble correspondre a ma 
propre conception. 

Par contre, en ce qui concerne le syndrome maculaire, les tra- 
vaux d’OTTAVIAN1 ont montre une disposition en anneaux &pares 
mais largement anastomoses les uns avec les autres. En somme, et 
ce n’est point un des moindres merites des therapeutiques actuelles, 
c’est d’avoir relance le probleme de la vascularisation pour essayer 
d’8tre plus efficace sur le plan traitement. 

Nous ne presenterons point les expos6s suivant l’ordre chrono- 
logique oti ils furent discutes, mais plut6t suivant certains chapitres 
cliniques. 

Certain6 d’abord envisagerent les methodes d’examen indispen. 
sables avant tome therapeutique. Ce fut le cas de TREMPE et BEGAN 
qui prcsenterent diffcrentes methodes d’examen perop&atoire avec 
des schtklatisations. 11 en fut de m&me de la methode proposee par 
JUTTE d’une association de l’angiographie et de la photocoagulation 
simultanee dans les affections maculaires, cc qui Cviterait tout acci- 
dent au niveau des lesions foveales. On sait en effet qu’il peut y 
avoir une dispersion pigmentaire et ABRAHAM nous parla de ces 
modifications apres l’utilisation <de l’argon laser dont il faut en tenir 
compte dans le traitement des lesions parafoveales. 

Sur un plan experimental, A. BIRD, HAMILTON, de l’ecole de 
Londres, envisaghent eux aussi les resultats cliniques electromi- 
croscopiques des b&lures foveales par l’argon laser chez I’homme 
et le singe. La profondeur des lesions provoquees par le laser et 
l’aggravation dans cette zone due B I’importance pigmentaire doit 
&re presente h l’esprit lorsque l’on aura des lesions parafoveales. 

Les maculopathies &reuses ne poserent pas trop de problb- 
mes et ne susciterent pas trop de discussions. 11 est maintenant admis 
que le laser joue un r61e utile dans leur traitement, c’est ce que 
rappel&rent MASSIN et CLERGUE en se basant sur 30 cas trait&. Par 
contre, SHIMIZU rappela les difficult& qu’il y avait par le traite- 
ment au laser, le xenon provoquant une plus rapide resorption du 
liquide sous rktinien. Pour SHIMIZU, le laser B l’argon a une action 
plus limitBe que celui au xenon et Parr&t du liquide a partir d’un 
point de fuite n’est certainement pas la seule cause d’amelioration de 
la rdtinopathie &reuse centrale a la suite de la photocoagulation. 
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LAMER et PANISSET, de Montreal, nous montrerent d’ailleurs 
par Ia p&imetrie statique .et quantitative que la photocoagulation 
est aussi dangereuse. Mais il ne s’agit la que d’une etude prelimi- 
naire. 

Sur le plan clinique, plusieurs auteurs s’intQress&rent au pro- 
b&me du traitement des occlusions de la veine centrale de la retine 
par le laser. Eva KOHNER en particulier basa son pronostic sur les 
modifications angiographiques cozncidant avec l’occlusion. Les ma- 
lades dont les arcades capillaires etaient intactes avaient un bon 
pronostic et dans les 2/3 ,des cas l’acuite visuelle revenait a 5/10 
au mains apres une annee. Dans tous les autres cas o& l’arcade Btait 
brisee, I’acuite visuelle restait inferieure a 3/10. ALGAN nous fit part 
de son experience favorable dans le traitement des thromboses vei- 
neuses partielles et Francis LESPERANCE nous montra par des exem- 
ples les techniques qu’il utilise dans ces cas la : la resorption de 
l&d&me maculaire, production de capillaires de derivation et action 
large sur toute la zone hemorragique. Le traitement des thromboses 
veineuses partielles semble avoir 6th ameliore par le laser B l’argon 
mais ne peut &re employ& d’une fapon systematique. 

LULLWITZ et WITSCHEL, de Hambourg, firenf part Pgalement de 
leur experience sur plus de 100 malades trait&. Les traitements des 
oedemes cystdides de la macula donn&r.ent Bgalement lieu B discus- 
sion. REGAN et TREMPE conseillerent dans certain6 cas de l’utiliser. 
Par contre, JACOBSON et DELLAPORTA, de Standford, r&l&rent que 
dans 71,4 % de cas l’cedeme se resorba spontanement et ils recupe- 
r&rent 20/30” de leur acuite visuelle initiale. Pour 33 % il falhrt 
attendre au moins 6 mois pour atteindre ce resultat. 

NOVATI, de Mod&e, rapporta le brillant traitement d’un decol- 
lement de l’epithelium pigmentaire bien mis en evidence par l’an- 
giographie et recolle par une couronne de coagulations. 

Enfin, dans le domaine des manifestations infectieuses, inflam- 
matoires, SPALTER, de New York conseilla la coagulation prophy- 
lactique : au laser de la chorioretinite toxoplasmique. Au tours des 
12 dernieres an&es il entreprit une photocoagulation prophylacti- 
que en pensant que la chaleur particuliere du point d’impact du 
laser a rubis detruit les kystes assoupis du toxoplasme et rend le 
tissu retinien trait& incapable de reagir B nouveau challenge anti- 
genique. Une reduction dans le nombre des rkcidives a Bte not& 
chez les 81 patients trait&s, des recidives dans les lesions non traitBe 
dans l’autre oG1 furent assez frequentes pour suggerer l’effet utile 
de la therapeutique par le laser en reduisant le nombre de r&i- 
dives. 

La t&s grande discussion qui s’est ouverte surtout 2 Albi B 
propos de la macula a eu trait au traitement de la d6gkrGrescence 
maculaire senile exsudative et hemorragique. Plusieurs auteurs, dont 
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BIRD lui-mcme, rappelant ses travaux. YANUZZI, GITTER, LITTLE, 
WESSING, CAMBIE, ont participe B une large discussion sur la n&o+ 
vascularisation sous maculaire. Celle-ci a 6th Btudiee avec precision 
sur le plan angiographique et une therapeutique intensive sur les 
bouquets de neovaisseaux a et& proposee par plusieurs auteurs. C’est 
B ce stade que la discussion est devenue la plus intikessante car 
elle a permis avec RYAN de connaitre les travaux experimentaux r&a- 
lises B Baltimore pour la creation de maculopathie exsudative par 
injection de sang ou d’un liquide dans la region maculaire du 
singe, sans leser la lame de Bruch. On voit apparaitre dans les mois 
suivants une maculopathie hemorragique du m&me type, mais il 
ne semble pas noter encore l’apparition de neovaisseaux. 11 n’est 
pas douteux que ces travaux experimentaux qui se poursuivent 
seront d’un grand inter&t pour la comprehension de cette maladie. 

HENKIND pour sa part s’est oppose a la conception trop sim- 
pliste de la neovascularisation. 11 ne la voit pas sur les coupes his- 
tologiques. 11 constate pendant fort longtemps l’integrite de la bar- 
rier-e de la lame de Bruch et il regrette qu’une coagulation perfo- 
rante realise alors cette communication entre les differents .espa- 
ces sans 6tre stir qu’elle soit bknefique. En fait, cette membrane 
fibro-vasculaire ou fibreuse, personne n’en connait I’origine et moins 
encore la vascularisation. C’est done une therapeutique i l’aveugle 
qui est proposCe dans ce cas la. 

ZWENG dans le traitement de ces maculopathies comme LITTLE 
preconise un bombardement large et profond afin md’btre persuade 
que les neovaisseaux sont entierement detruits. Au besoin il est 
necessaire de refaire un contriile angiographique et de nouvelles 
seances si cela est necessaire. Certes, il n’est pas possible de detruire 
la macula ; mais l’idke qui prevaut est dune coagulation qui de- 
passe largement les limites des bouquets neovasculaires en faisant 
une angiographie le jour mgme s’il le faut pour &tre stir qu’elle est 
suffisante. Les suites operatoires ne peuvent btre envisagees avec 
certitude ; quelquefois une amelioration, t&s souvent un resultat 
nul ou une aggravation. Le probleme mgme de l’aggravation des 
neovaisseaux par l’argon laser a i% pose. 11 semble qu’il puisse 
jouer un r61e favorisant leur extension. Si bien que l’impression 
g&&ale a et6 la prudence des operateurs en ce domaine. 

CLEASBY, de San Francisco, a cependant rappel6 l’interet des 
lesions maculaires inapparentes dans le deuxibme oeil, que l’angio- 
graphie pouvait reveler et leur traitement prophylactique avant 
l’apparition de lesions plus graves. 

Nous ne pouvons done pas mieux terminer ce chapitre qu’avec 
la communication de DEUTMANN intitulee << Traiter ou ne pas trai- 
ter >>. Par des exemples judicieusement choisis oh parfois une am& 
lioration se produisait, parfois une aggravation, l’impression d’incer- 
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titude oii nous sommes toujours sur l’utilite de cette m6thode egt 
apparue pleinement. 11 serait utile que je puisse vous montrer tous 
les cliches apportes par les auteurs et qui illustreraient mieux 
que les r&urn&. 

La matinee du mercredi fut consacree B la PERIPHERIE RE. 
TINIENNE. Elle dkpassa largement le cadre des applications du 
laser et fut consacree aussi B une mise au point sur leg lesions cli. 
niques et histologiques de la peripherie. Dans une conference ini- 
tiale, le Professeur SCHEPENS rappela les aspects normaux et anor- 
maux constates B la peripherie, la nature des lesions qu’il fallait trai- 
ter et celles qu’il fallait laisser sans traitement, en particulier il 
rappela la gravite des petites l&ions localisees et la relative beni- 
gnite des lesions pigmentaires larges et Btendues. Apres lui, 
STRAATSM~, de San Francisco fit part de son immense experience 
sur la retinoschisis peripherique et O’MALLEY fit une impression- 
nante revue photographique de toutes les lesions de la peripherie du 
fond d’ceil. La nature des cicatrices chorioretiniennes experimen- 
tales produites par l’argon laser, la cryotherapie ou la diathermie 
fut BtudiBe par ZAUBERMANN. 11 obtint l’approbation de SCHEPENS 
lorsqu’il affirma que la lesion ainsi produite, quelle que soit la 
nature de l’agent cicatrisant, froid ou chaud, restituait une adhk- 
sivite normale mais qu’elle n’etait pas superieure B celle qui existe 
normalement. MASSIN et THERON firent part de leur statistique qui 
laisse voir que les complications cdans le traitement preventif du 
decollement ne sont pas superieures aux autres methodes. 

,GOLDBAUM montra qu’apres les applications d’argon laser on 
pouvait voir apparaitre dans les minutes suivantes une image cede- 
mateuse retinienne triangulaire correspondant ?I une ischemie cho- 
roi’dienne localike par thrombose d’une artere ciliaire courte. 

Enfin, dans cette matinee oh il n’etait pas question de nier ou 
de combattre les avantages des differentes methodes, ZWENC mon- 
tra par de tres nombreux cas personnels l’occlusion par une double 
rangee de perles, de dechirures retiniennes, m8me au niveau de l’ora 
serrata. 

Le mercredi apres-midi il y eut une longue seance consacree B 
la RETINOPATHIE DIARETIQUE. 

HENKIND debuta cette session en montrant le caractere variable 
des lesions retinopathiques, leur non specificit& habituelle. 

MICHAELSON, de Jerusalem, envisagea le probleme de la patho- 
genie de la retinopathie diabetique avec ses incidence5 therapeuti- 
ques. 11 envisage deux phases dans l’evolution : une phase primaire 
et une phase secondaire, reactive ou curative. Cette phase curative 
inclut l’activite phagocytaire du reticula-endothelial et de la n&o- 
vascularisation. L’activite du R.E.S. s’exprime par la formation d’ex- 
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sudats durs et leur effet curatif sur l&d&me et les hemorragies 
r&iniennes. Cette histoire naturelle doit former la base de la the- 
rapeutique par le laser de certaines manifestations. 

FRANCOIS, CAMBIE et de LAEY comparerent deux therapeuti- 
ques. La premiere consistait, avec le laser B l’argon, a traiter des 18. 
sions angiographiques (210 yeux suivis pendant 6 B 9 mois). La se- 
conde, avec le xenon, constituait un barrage du pole posterieur sans 
recherche specifique des lesions (54 yeux suivis pendant 12 B 36 
mois). Les auteurs conclurent qu’une coagulation Btendue par la 
methode indirecte est superieure au traitement focal. Bien entendu, 
la combinaison des deux techniques est preferable. 

DOBREE, de Londres, apres avoir envisage toutes les modifica- 
tions de ,differents types de retinite proliferante mis l’accent sur 
l’importance de la photocoagulation dans le traitement de celle-ci. 
11 nous decrivit les modalites techniques suivant les cas. 

Ce fut le cas Bgalement de LARSEN, qui montra les avantages 
B la fois du xenon et du laser. 

TOSELLI, BERTONI et SPINELLI, de Milan, envisagerent plusieurs 
types de traitement attaquant les vaisseaux t‘l leur origine ou dam 
leur trajet. 

METZIG remontant dans le temps nous permit de voir des ima- 
ges de malades datant de plusieurs an&es et trait& par photocoa- 
gulation au xenon. II montra cependant que les neovaisseaux pou- 
vaient se reproduirent dans les zones trait&es pendant quelques 
an&es et r&clamant alors un nouveau traitement. La nkovasculari- 
sation du disque peut dtre trait&e suivant LITTLE et ZWENG par une 
pl~otocoagulation ?I l’argon laser ; mais des recidives peuvent se pro- 
duire dans les 4 B 12 mois. La photocoagulation doit s’appliquer aux 
vaisseaux conducteurs visibles B la phase arterielle des angiogram- 
mes fluoresckiniques puis attaquer l’ensemble du reseau neovascu- 
laire. Quand le traitement du vaisseau papillaire est complete par 
la photocoagulation panretinienne, 85 % des cas denotent une am& 
lioration de l’acuite visuelle, de l’ophtalmoscopie et de l’angiogra- 
phie fluoresceinique. Parmi ces 85 %, 48 $I se stabiliserent, allant 
m&me jusqu’a la resolution de l’engorgement veineux, de la Go- 
vascularisation et de l’hemorragie. Les examens tous les 2 ou 3 mois 
sont necessaires pour voir s’il est utile ou pas de poursuivre le 
traitement. 

MEYER SCHWICKERATH confirma les applications precedentes de 
l’utilite de la photocoagulation au xenon dans de t&s nombreux 
cas. Ce c8te trop favorable de l’intB&t de ces methodes se trouva en 
opposition avec les dires de Van HEUVEN, RAY et SINGER, controlant 
depuis 1967 un groupe de diabetiques dont le degre de retinopathie 
dtait &gal aux dcux yeux ; un c&l seulement fut choisi pour le trai- 
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tement de la neovascularisation. Les comparaisons entre les deux 
yeux se baserent sur des examens p&is Btablis par des techniciens 
non avertis du traitement prescrit. Ces cas furent classes selon la 
methode actuellement utilisee aux Etats-Unis (collaborative Diabe- 
tic Retinopathy Study). I1 ne leur apparut point qu’il y avait une 
amelioration significative de la vision du c8tB trait& 

JACKSON, de Denver, Btudia les modifications du champ visuel 
apportees par la photocoagulation panretinienne dans les cas de 
retinite diabetique proliferante. 18 malades furent Studies au p&i- 
m&e de Goldmann avant et apres traitement par l’argon laser. 4 des 
18 montrerent une perte importante du champ visuel periphkrique. 
Cette perte Btait associee Q une thhapeutique periph6rique consi- 
derable chez des malades ayant subi un traitement continu avec des 
spots dun calibre de 1500 ou 1000 micropoints. Chez des malades 
ayant egalement suivi des traitements au niveau du nerf optique, le 
champ visuel peripherique fut 6pargnB par l’application de plus de 
1 000 brtiures de laser, mais appliquees durant O,l, 0,2 ou 0,s 
seconde. 471 yew examines au perimetre de Goldmann avaient une 
perte de la vue en rapport avec la retinopathie diabetique. 

Dans la m8me discussion intervinrent kgalement SPALTER, PATZ 
et BADIA. 

Des conclusions qui se d&gag&rent de cette apres-midi, il sem- 
blerait que, s’il y a une lesion locale retinienne, il est preferable 
bien entendu de la traiter : retinite circinee, cedeme maculaire ; 
mais que dans l’hypothese oii le danger est moins proche, la pho- 
tocoagulation indirecte et Bventuellement la pancoagulation se rev& 
leront plus favorables. 

La matinee du jeudi fut consacree 2 quelques communications 
qui n’avaient pu trouver place les jours precedents et qui traitaient 
des problemes dejja abordes, comme la centrale &reuse par THEO- 
DOSSIADES et l’iridectomie optique par Olga FERRER. 

En fait, plusieurs Bcoles present&rent leurs statistiques compa- 
paratives indiquant les succes obtenus par l’argon laser et par le 
x&on. Une des plus importantes fut celle de RUBINSTEIN faisant 
part de sa longue experience entreprise depuis 1957 B l’h6pital de 
Birmingham. Sur le plan biologique, FUICUDA, de Tokyo, montra 
que la permeabilite des vaisseaux retiniens par la photocoagulation 
au xenon ou au laser n’aboutissait pas B une grande difference sur 
le plan thermique. Par contre, FRAUNPELDER et WILSON, de Little 
Rock, signal&rent les inconv&nients ,des explosions acoustiques dB- 
celables au tours des photocoagulations au x&on, ceci se produi- 
sant plus rarement avec le laser. GITTER fait &at de sa statistique 
concernant mille yeux trait& par la photocoagulation au laser et 
APPLE, de Chicago, indiqua les limitations et les dangers de cette 
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therapeutique. 11s en conclurent B base d’examens anatomiques 
sur l’homme et sur le singe que : 

1. - L’obliteration d’un vaisseau retinien est plus difficile que 
l’on ne le supposait auparavant. 

2. - Qu’un dommage de la couche et des fibres nerveuses r6- 
tiniennes et de la papille pouvait produire des scotomes impor- 
tants. 

3. - Que lorsque plusieurs traitements sont necessaires 1 un 
endroit donne, il est preferable de l’entreprendre tout de suite 
plutot que de le differer. 

4. - Que le laser a l’argon n’est pas suffisant pour le traite- 
ment de melanomes choroydiens. 

5. - Qu’il peut detruire les petits angiomes &tiniens, mais 
n’obstrue que partiellement les. plus gros. 

C’est un peu dans un esprit de synthese que MEYER SCHWI- 
CICERATH presenta alors un remarquable travail ou il Ctait evident 
que l’association des deux methodes en certain8 cas pouvait &tre 
utile ; mais clue la photocoagulation classique continueit Q mainte- 
nir sa haute qualit ne serait-ce que dans le domaine de la facilite 
des techniques, la rapidite des traitements obtenus surtout lorsqu’on 
sait que le nouveau photocoagulateur mis au point permet d’obte- 
nir des points d’impact de 150 microns et que dam certain8 cas la 
lumiere blanche pourra ktre beaucoup plus utile sur le plan therapeu- 
tique que la lumi&re Q l’argon. C’est dans un esprit de synthese tout 
B fait important pour les congressistes que LITTLE et MEYER SCHWI- 
CKERATH tirerent les conclusions de cette matinee. 

Le chapitre des complications provoquees par l’argon laser 
fut loin d’Ctre inutile. Si maintenant la technique nous permet d’evi- 
ter les b&lures de la corn&e, du cristallin ou les opacites des mi- 
lieux, par contre, l’hemorragie reste l’Ql6ment toujours possible. 
Se pose toujours le probleme de savoir s’il faut coaguler davan- 
tage ou moins. 

Le con&s d’Albi se termina le jeudi de 1’Ascension B 11 heu- 
res, afin de permettre B tous les congressistes, croyants et non 
croyants, de se retrouver dans la cathhdrale d’Albi 06 1’archevBque 
d’Albi prononga une remarquable << adresse au congres >> de tri% 
haute port&e et de t&s grande valeur morale. 

L’apres-midi se tint 1 Albi la premiere seance officielle des 
PHOTOGRAPHES DES ETATS UNIS 0% la traduction simultanee 
permit ?I des confreres relativement nombreux de se familiariser 
avec les nouveautes photographiques des celebres Bcoles d’lowa, 
Albany... 
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AAN DE KERK presenta le retinographe permettant la photo 
des deux yeux. 

EVANS, de Washington, montra alors un f&n r&&se avec SHI. 
MIZU sur l’angiographie dynamique du fond dfozil. 

En conclusion, si nous voulions r&umer ce symposium d’Albi, 
nous dhions qu’il a 6th une &ape importante dans le domaine de 
no8 connaissances. 

Sur le plan technique, les participants ont pu confronter 
les differents modeles d’appareils et voir deja a lkeuvre les appa- 
reils de demain. 

Sur le plan experimental, trois sCries de travaux ont montre 
que le laser pouvait nous dtre utile dans la comprehension des pro- 
blemes de la dynamique oculaire, soit en permettant les mesures 
p&&es des temps circulatoires (effet Doppler), soit en c&ant 
artificiellement des conditions pathologiques permettant d’appre- 
tier tous les phenomenes rheologiques secondaires. 

Mais plus importants encore sont les resultats obtenus par 
differentes 6coles et en particulier : Philadelphie, Huston et 
Mayence, sur les dangers que le rayonnement monochromatique in- 
tense pouvait faire courir B certaines cellules visuelles. 

La journee de la macula a non seulement precis6 nos connais- 
sances sur l’anatomie et la physiologie de cette zone oculaire, mais 
aussi fait connaitre, sur le plan experimental, les travaux de RYAN 
absolument nouveaux avec nettete et precision. TOT 1e.s auteurs ont 
montre la complexite du traitement de la D‘EGENlZRESCENCE 
MACULAIRE SENILE par le laser. 

En ce qui concerne la PRRIPHRRIE RRTINIENNE, le tra- 
vail expkrimental de ZUABERMANN, confirm& par SCHEPENS, nous a 
montre que quelles que soient les methodes de coagulation p&i- 
pherique, nous ne faisions que retablir un &at normal, nous ne 
creons pas une cicatrice plus solide qu’auparavant. La photocoagula- 
tion au laser doit Btre prudente ; elle doit tenir compte des faits 
anatomiques nets et cliniques et ne pas aboutir B un bombarde- 
ment qui peut en lui-m6me etre dangereux. La retinopathie diabe- 
tique reste l’affection oti le plus grand nombre de malades ont et6 
trait&. 11 faut coaguler ces malades sans cependant vouloir le faire 
trop t&t et sans perdre de vue qu’il s’agit d’un traitement paliatif 
et non pas curatif. Les complications nombreuses qui peuvent se 
produire sont 11 pour nous le rappeler. 

Au-de12 de ces conclusions scientifiques, qu’il me soit permis 
d’ajouter que ce fitt pour moi un grand honneur d’avoir 6tt5 charge 
d’organiser ce symposium ,et une grande joie de pouvoir accueillir un 
si grand nombre de congressistes et de leur montrer, g&e B l’appui 
de tous autour de moi, qu’une petite ville pouvait provisoirement 
devenir un centre d’int&&t pour de t&s grands ophtalmologistes. 



COMPTE RENDU DU SYMPOSIUM 
PHYSIOPATHOLOGIQUE DE LA CORNiE 

(Secre’taire : Y. POULIQUEN) 

Quatre themes essentiels ont et6 debattus au tours de ce Sym- 
posium de physiopathologie corneenne, qui s’est deroul6 les 23 et 
24 mai 1974, a la Clinique Ophtalmologique de l’H8teldDieu. 

Cette reunion a rassemble une quarantaine d’ophtalmologistes 
ou de fondamentalistes int6resses par les problemes de physiologie 
et de pathologie de la corn&e. 

Les quatre themes suivants avaient et6 retenus : 

1”) Modification de la nature chimique et de la structure du 
stroma corn6en au tours des Qtapes pathologiques de la corne’e. 

Trait&s par : L. ROBERT, de Paris ; R. HAMADA, de Tokyo ; D. 
DISHE, de New York ; Y. POULIQUEN, de Paris ; J. BABEL, de Ge- 
n&e ; J. FRANSOIS et V. TRONCOSO, de Gand ; Mme MOCZAR, de 
Paris. 

2”) Les enzymes protColytiques et leur r&?e duns la pathologie 
de la corn6e. 

Trait& par : S. BROWN, de Pittsburgh ; C. DOHLMAN et C. 
BERMAN, de Boston. 

3”) DGroulement des phQnom&es biologiques au cows de la ci- 
catrisation des plaies cornkennes et de l’anneau limitant de la greffe 
de corn6e. 

Trait& par : A. DELAUNAY, de Paris ; LEUNBERGER, ,de Geneve ; 
F. POLACK, de Gainsville et M. REIM, d’dix-la-Chapelle. 
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Enfin, le dernier theme Btait consacre aux : 

40) ProblBmes d’immunologie et de conservation des cornkes. 
Trait& par : W. MANSKI, de New York ; 1~01, de Tokyo ; H. 

KAUFMAN, de Gainsville ; J.P. FAURE et GAIDOS, de Paris ; et S. 
MISHIMA, de Tokyo. 

A) - LES MODIFICATIONS DE LA STRUCTURE DU TISSU 
CONJ ONCTIF 

Le docteur ROBERT presenta dune fagon remarquable le r6le 
du fibrocyte dam la genese du tissu corn&en. 11 a essay6 de nous 
faire comprendre la structure macromoleculaire de la cornee et le 
role secretoire du fibrocyte. 

Le long expose qu’il presenta fut largement discute par les 
chimistes en presence. Certain6 problemes particuliers relatifs aux 
secretions des glycoproteines B l’organisation de la membrane de 
Descemet furent successivement abordes par Z. DISHI? et Mme 
MOCZAR. 

En ce qui concerne les structures de la corn&e, R. HAMADA 
presenta le modele corneen normal. 11 insista sur la remarquable 
homogeneite de ce tissu conjonctif model&. 11 decrivit la methode 
mise au point, avec Y. POULIQUEN et J.P. GIRAUD, coneistant en une 
etude morphometrique et quantitative de la corn&e normale B par- 
tir de I’analyse des cliches d’histologie et de microscopic Blectro- 
uique. 

I1 ressort que la corn&e normale est d’une remarquable homo- 
geneite, constituee de fibrilles de collagene dont la variance est t&s 
faible autour d’un diametre qui est d’environ 225 A avec une 
variance de -t- 15 A et un calibre des fibrilles legerement plus 
grand dans la partie posterieure de la corn&e que dam la partie 
anterieure. 

Cette etude ne porta que sur une zone centrale de 8 mm et 
n’abordait pas l’etude de la corn&e normale phipherique. 

L’aspect des fibrocytes par ailleurs, a 6th I’objet d’une etude 
quantitative et une etude morphologique. 

Certains parametres pouvaient 6tre tires de cette etude, en 
particulier l’estimation de la surface en “/o de collagene dam une 
cornee normale, qui se situe aux environs de 21 ,“/o. 
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Les &tats pathologiques corneens modifient cette homogCneit6 
de faGon evidente. C’est ainsi que J. BABEL a pu demontrer que le 
dereglement des fibrocytes determinait la dystrophie de Groenoaw I, 
dont les depots sont des mucopolysaccharides acides, la dystrophie 
grillagee, dont on croit savoir que les amas interfibrillaires sont de 
l’amylose, ou la dystrophie de Shnyder dont bs depots cristallins 
sont du cholesterol. 

11 est certainement plus complexe d’analyser le keratocone, ce- 
pendant Y. POULIQUEN a presente des images histologiques ultra- 
structurales de cette dystrophie corneenne accompagnees d’une ana- 
lyse quantitative. 11 en ressort qu’il y a a la fois un exces probable 
de production de glycoproteines de structure qui s’accumule entre 
les fibrilles, qu’il y a un accroissement des distances interfibrillai- 
res, une diminution de la masse de collagene, estimee par la sur- 
face en sb‘ que representent les fibrilles de collagene par unit6 de 
surface de tissu conjonctif corn&en. D’autre part, il existe un trouble 
certain de la fibrillogenese, car le diametre moyen des fibrilles est 
plus grand : 240 A, et la variance en est plus grande : -+ 40 A. 
Le fibrocyte est la encore responsable de ce d6rbglement dam 
l’entretien du tissu conjonctif de la corn&e dans le keratocone. 

Ce r&le du fibrocyte a d’ailleurs et& envisage plus loin par J. 
FRANSOIS et V. TRONCOSO, qui ont aborde des etudes histochimi- 
ques du fibrocyte en culture histiotypique et l’analyse des modifi- 
cations des secretions rencontrkes, completees par quelques aspects 
de microscopic Qectronique. 

Tous ces themes, B la fois biochimiques et ultrastructuraux de 
la corn&e normale et pathologique ont don& lieu B de grancles 
discussions. 

B) - LES ENZYMES PROTEOLYTIQUES 

C. DOHLMAN, N. BERMAN et S. BROWN ont apporte une t&s 
interessante contribution. 

Tout d’abord, sur le mode d’action (BROWN) : dans les brtilu- 
res, les ulceres et les perforations seraient dus B l’action d’une col- 
lagcnase ; 

in vitro, les inhibiteurs de la collagenase empgchent l’evolution 
des ulceres ; 

normalement, les proteoglycanes pro&gent le collagene contre 
les collagenases, et ce serait la disparition de celles-ci au tours de 
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la b&lure par la soude par exemple, qui determinerait l’action de 
la collagenase. 11 faudrait done qu’il y ait avant toute chose, une 
chute des proteoglycanes pour que la collagenase agisse sur les 
fibres de collagene. 

BROWN a envisage Bgalement le caa de l’ulcere de Mooren, dam 
lequel il a trouve une importante quantite de collagenase et de pro- 
teoglycanase ‘dam la conjonctive. 

11 a propose comme therapeutique, une excision et un depla- 
cement de la conjonctive limbique en regard de l’ul&re. 

11 a Bgalement fait une etude importante sur les enzymes du 
pyocyanique, les proteoglycanases qui determinent, on le sait, des 
ulceres foudroyants Deb la cornBe. 

Les anti-enzymes ont et& Bvoques par V. BERMAN et C. DOHL- 
MAN. 

Certaines collagenases requibrent pour agir la presence d’un ion 
metallique Zn. Tout constituant qui peut capter cette particule peut 
inhiber l’action de la collagenase. C’est le cas de I’EDTA qui capte 
le calcium, de m&me la 10.orthophenanthioleine, la cysteine, la N- 
acctyl-cysteine. 

Au total, CaEDTA, EDTA, cysteine agissent en captant un ion 
metallique qui compose l’enzyme. 

En pratique, leur action est variable. L’EDTA est certainement 
le plus stable, mais il est toxique. L’EDTA calcique est le meil- 
leur, car il est peu toxique. La cyeteine est non toxique, mais l’Ac6- 
tylcysteine serait plus stable. 

C) - LA CICATRISATION 

Elle apparait comme un sujet extr6mement interessant, dont 
A. DELAUNAY nous a rappel6 les grandes lignes dam un schema t&s 
clair. 

LEUENBERGER a fait un rappel t&s particulier des mecanismes 
de la fibrillogenhe du keratocyte, avec ses &apes suivantes : 

Le Tropocollagbne est synthetise ?I partir des monoacides sur 
les ribosomes du reticulum endoplasmique. 11 passe au travers de 
l’appareil de Golgi qui se segmente en petites vesicules. 11 est 
excrete dans le milieu extra-cellulaire, la il realise lea fibrilles. 



88 L’ANNI~E TH~RAPEUTIQUE ET CLINIQUE EN OPHTALMOLOGIE 

L’endothelium secrete lui-m&me la membrane de Descemet, 
Est.il capable de faire une synthese des fibrilles ? 

Quant B l’epithelium, son role dans la synthese de fibrille de 
collagene a et6 Bvoqu6 et il semble qu’il soit capable, au moins 
dans certaines conditions, de la realiser. 

F. POLLACK a aborde ensuite les problitmes de la cicatrisation 
au niveau de l’anneau limitant, et son expose a suscite des d&bats 
nombreux sur le role de la fibrine, de la multiplication des cellules, 
de la synthese des fibrilles de collagene, de l’action des sutures, de 
la variete des sutures et du role de la cicatrisation de la membrane 
de Descemet. 

Enfin, M. REIM a expose les problemes du metabolisme du 
glutathion dans la corn&e. 

Le professeur MISHIMA a Bvoque les problemes de la permea- 
hilit de l’endothelium et des possibilites de sa mesure. 

D) - PROBLEMES DE LA CONSERVATION DES CORNEES 

La derniere partie du symposium a 6th consacree B des pro- 
hlemes lies a la conservation des cornees. 

- Trois types de conservation ont et6 abordes : 

Le premier est pour l’instant sans rapport avec la pratique des 
greffes de corn&e : il s’agit de la preparation des cornEes inturges- 
cibles. 

Le deuxieme concerne la conservation ci moyen terme des cor- 
n&es destinces a fournir des greffons de keratoplastie. 

Le troisieme comprend la conservation ci long terme des cor- 
n&es ,desti&es B fournir des greffons de keratoplastie. 

I) - Les corn&es ineurgescibles 

11 s’agit de cornees de mammiferes qu’un traitement special 
rend inapte au gonflement immodere qui est le propre de la plupart 
des vertebres. 

Apres ce traitement, les cornees de mammiferes ne sont capables 
in vitro que d’un gonflement t&s limit6 et constant. Elles ressem- 
blent alors aux corn&es des poissons elasmobranches qui sont natu- 
rellement inturgescibles. 
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Le traitement consiste ?I creer des liaisons portiques solides 
entre les molecules protidiques du stroma corn&en de sorte que 
l’expansion, et par suite, le gonflement du stroma est t&s limit& 

Cet objet est atteint en faisant agir essentiellement sur ces cor- 
n&es des aldehydes mono ou bifonctionnels. En pratique, on utilise 
le formol, le glyoxal ou le glucaraldehyde en phases liquide ou 
gazeuse. 

Les cornees ainsi rendues inturgescibles ont les proprietes sui- 
vantes : 

- leur gonflement est reduit et constant, 
- en corollaire elles restent transparentes indefiniment en 

milieux aqueux, 
- elles sont minces et souples, 
- elles sont t&s permeables ?I l’eau, 
- elles fixent aisement les enzymes proteolytiques, 
- elles peuvent etre faponnees en coques scGro-corn&ennes de 

diametre et de courbure choisis. 

11 s’agit alors de coques s&ro-corn&ennes biologiques ou cor- 
&es pansement. 

Leur ultrastructure montre qu’elles sont constituees par I’ossa- 
ture m&me du stroma, dont tous les elements variables ont et6 Bli- 
mines. 

L’ensemble des proprietes &non&es plus haut per-met leur utili- 
sation en clinique ,dans 3 ordres d’affections oti le rBle des enzymes 
proteolytiques est particulierement nefaste. 

1) Les ulcerations profondes de la corn&e. 

2) Les fistules corneennes oti elles permettent un retablisse- 
ment rapide de la chambre anterieure et parfois une obtu- 
ration de la fistule. 

3) Les symblepharons d’origine pathologique tels que les pseu- 
dopemphigus oculaires. 

II) - La conservation des corn6es ci moyen terme 

Elle a fait l’objet de communications de la part du docteur 
KAUFMAN et du docteur 1~01. 

11 s’agit de procedes permettant de porter B une semaine envi- 
ron le delai de conservation des corn&es de cadavre p&levees en 
vue de keratoplastie au lieu des 48 heures que l’on peut rarement 
d&passer avec la conservation en chambre humide B + 4 “C. 

Le docteur KAUFMAN preconise une methode t&s simple n&es- 
sitant peu de materiel et de personnel specialis&. Elle consiste B 
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conserver les corn&es au refrigerateur dans un milieu nutritif cons- 
tit& par un melange ,du milieu T C I99 utilise en culture de tissus, 
addition& de Dextran (5 mg de dextran pour 100 ml de milieu). 

Une experimentation animale avec controles physiologiques et 
une utilisation clinique sur 55 sujets permettent d’admettre que les 
conservations jusqu’a une semaine sont compatibles avec d’excellents 
rBsultat8 operatoires. 

Le docteur IT01 a simplifie la methode de Kuwabara qui recom- 
mandait la conservation de cornees dans une humeur aqueuse arti- 
ficielle addition&e de chondroytine sulfate. 

Le docteur IT01 utilise un appareillage simple dans lequel la 
corn&e est placee de sorte que sa face endotheliale se trouve B l’air 
dans une chambre humide, tandis que sa face epitheliale baigne 
dans un milieu nutritif contenant du Dextran ; ce milieu nutritif 
pouvant etre du serum artificiel ou de la solution de Krebs-Tinger. 
Le Dextran est ajoute B la proportion de 5 “/o. 

Les r6sultats experimentaux sont satisfaisants apres une conser- 
vation allant jusqu’a 10 jours. 

Les essais cliniques sont encore limit& mais peuvent btre envi- 
sages. 

III) - La conservation des cornbes ci longue du&e 

11 s’est agi ici uniquement de la cryoconservation avec protec- 
tion cellulaire par DM 80 et Dextran. 

Le docteur KAUFMAN a rappel6 la technique qu’il a mise au 
point il y a 8 ans et qui fonctionne parfaitement bien entre les 
mains de ses collaborateurs et de plusieurs operateurs dans le 
Monde. 

Certain8 autres participants ont fait part de leurs resultats qui 
sont pour eux satisfaisants exp&imentalement chez le lapin, mais 
insuffisants chez l’homme en clinique. La raison de cet &cart tient 
peut-btre au fait que les corn&es de lapin peuvent dtre conservees 
immediatement apres la mort, alors que chez l’homme, un delai 
est toujours necessaire. Les utilisateurs de la methode estiment que 
ce delai ne doit jamais d&passer 6 heures. 

Les moyens dont nous disnosons pour apprecier la valeur fonc- 
tionnelle de l’endothelium corn&en apres congelation ont et& passes 
en revue par J.P. FAURE et A. GAJDOS. 

La garantie de la valeur endothkliale ne peut malheureusement 
pas 8trc assurEe par des m6thodes simples et sfires. Les auteurs 
ont retenus l’ctude morphologique de l’endoth6lium ii plat et les 
keratoplasties experimentales. 11s sont arriv& ?I l’interessante 
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conclusion que la valeur fonctionnelle d’un endothelium est inver- 
sement proportionnelle B son activite reg&r&atrice. C’est done 
peut-6tre en mesurant cette activite que l’on pourrait apprecier le 
mieux la valeur de l’endothelium. 

La mesure du gonflement corneen in vitro a et6 entreprise par 
le docteur J.F. WEEICERS qui a mis en evidence Bgalement le fait 
important que les especes morphologiques de la mort cellulaire 
n’apparaissent que 3 heures apres la mort. 

I1 semble, pour terminer, que devant les difficult& materiel- 
les et techniques de la congelation ‘?I long terme, les cliuiciens aient 
tendance B revenir B des conservations a moyen terme qui seraient 
sans doute compatibles avec les possibilites d’approvisionnement 
en globes frais dont disposent la plupart de chirurgiens ophtalmo- 
logues. 

EN CONCLUSION : Seules les grandes lignes de ce symposium 
sont rapportees ici, et sa publication integrale parait darts les no8 
1 et 2 des Archives d’Ophtalmologie 1975 et seront rassemblees dam 
une monographie Qditee par la librairie MASSON. 
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AUGENARZTLICHE UNTERSUCHUNGEN IN BETRIEBEN MIT 
SPEZIELLEN ANFORDERUNGEN AN DAS SEHVERMOGEN 

A. HEYDENREICH, I&a 

Untersuchungen von BeschSftigten (195 personen) an elektro- 
nischen Arbeitsplgtzen ergaben viele Refraktionsanomalien (70 “/o) 
und asthenopische Beschwerden (55 $) . Die asthenopischen Besch- 
werden hingen in 39 % der Fiille mit ungeniigend korrigierten 
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Refraktionsanomalien, in 19 “/o mit Heterophorien, in 8 “/o mit 
durchgemachten Augenerkrankungen zusammen. 

Erforderlich : optimale Brillenaupassung, gute Arbeitsplatzbe- 
leuchtung, vergrSssernde Sehhilfen. Letztere haben sich sehr 
bewIhrt. 

BIOMETRICAL EVALUATION OF THE VISUAL 
ACUITIES OF THE INJURED EYES 

I. KORCHMAROS, Budapest 

Reader proposes for comparative evaluation the following grou- 
ping of the visual acuities reached after eye injuries : 

1) enucleation - bad light perception/mean value 0, 

2) good light perception - O.l/m.v. : 0.05, 

3) 0.15 - 0.25/m.v. : 0.2, 

4) 0.3 - 0.7/m.v. : 0.5, 

5) 0.8 - l.O/m.v. : 0.9. 

Depending on the degree of the diminuation of the visual field 
the cases have to be grouped backward. 

From the number of cases and from the mean values in each 
group also the mean value of the visual acuity of all the cases can 
be calculated: These data calculated in this way will surve to com- 
pare them with those of different groups of eye injured employing 
the Student << t >> test in order to demonstrate whether there are 
significant differences in the vision results of the different groups. 

The comparative evaluations are illustrated by examples. 

PATOGENETISCHE, TERAPEUTISCHE UND PROGNOSTISCHE 

BETRACHTUNGEN BETREFFS DER OKULAREN 

TRAUMATOLOGIE 

C.A. QUARANTA - P.A. GELMI - F. BELLANDI, Brescia 

Hierdurch werden, auf Grund einer Weiten, persiinlichen Ka- 
suistik den Einfall, die Natur und die Weite der traumatichen oku- 
laren Verletzungen in einer Zone mit intensiver verschiedenartiger 
und zwar industrieller und landvirtschaftlicher TZitigkeit dargestellt. 
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Nach einer analitischen Einteilung der eingepriiften Verletzun- 
gen, in ihrer Patogenesis und Schwere, werden vergleichsweise die 
anatomischen un funktionellen Folgerungen such im VerhKltnis zu 
den verschiedenen Irtzlichen und chirurgischen durchgefiihrten 
Therapien geschltzt. 

PROPHYLAXIE DE L’AGE DU TRAVAIL 

G. SBORGIA, Bari 

RELATIONS THERMIQUES ENTRE PEAU-ailL 
ET LOBE OCCIPITAL 

H. CALVET, Paris 

Perturbations de l’acuite visuelle lors de Yinstauration d’un 
courant d’air frais (de protection ou parasite) chez des ouvrieres 
rdalisant un travail miniaturise dans des conditions thermiques par- 
ticulieres. Discussion de la participation des perturbations physi- 
ques locales refriugentes. 

Reflexion de physiologie fondamentale conduisant a la notion 
de couplage thermo-physiologique adaptatif CC cutaneo-facial )), 
occipito-calcarinien. 

PROBLCMES VISUELS POSiS PAR LA LECTURE 
DES SCOPES RADAR 

J. CHEVALLERAUD - G. PERDRIEL, Paris 

Les radars assureut la securite de l’A&onautique pour une 
t&s grande part et le travail des lecteurs des Scopes radar est t&s 
important. 

I1 est indiscutablement g6nQrateur de fatigue et apres en avoir 
analyse les modalites, les auteurs Pnumerent les conditions indis- 
pensables B un travail satisfaisant. 
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11 faut aussi veiller H l’alternance travail-repos. Une pause 
parait necessaire toutes les 90 minutes pour le confort du sujet 
comme pour la securite de sa mission. 

PROBLtMES VISUELS POS& PAR LES TABLEAUX 

DE BORD DES lAVlONS 

J. CHEVALLERAUD - G. PERDRIEL, Paris 

Apres un bref rappel des modes d’eclairage des tableaux de 
bord des avions, les auteurs Bvoquent la fatigue visuelle signal&e par 
les navigants. 

11s en recherchent les causes, s’interessant plus particuliere- 
ment 1 l’eclairage rouge. 11s concluent sur la n&es&e d’une selec- 
tion et d’un controle rigoureux et Bgalement dune correction adap- 
t&e a la vision intermediaire. 

MANIFESTATIONS BIO-ELECTRIQUES RiTlNlENNES 

DU PHiNOMcNE DE FATIGUE GiNiRALE 

M. CARAPANCEA, Bucarest 

On a constate, chez 9 mecaniciens de locomotive, en &tat de 
fatigue generale, apres retour de leur course, par rapport aux jour- 
&es de renos, des modifications de l’E.R.G. scotopique. 

Celles-ci constituent des troubles : 

- constants des pcriodes de latence des ondes a et b qui aug 
mentent toujours de man&e extr8mement significative (p < 0,001) 
et, 

- inconstants des composantes de l’onde b, telles que : temps 
de culmination, duke et amplitude, qui tantot augmentent, tantot 
diminuent, de maniere soit extremement siguificative (p < O,OOl), 
soit t&s significative (p < 0,005), soit nettement significative 
(p < O,Ol), soit 16gikement siguificative (p < 0,025), soit discrete- 
ment significative (p < 0,05), soit non significative (p < 0,5 ou 
p < 0,4 ou p < 0,2 ou p < 0,l). 
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I1 en resulte que I’augmentation constante des periodes de 
latence des ondes a et b de 1’E.R.G. scotopique est due au seuil 
beaucoup plus 61ev6 d’excitabilite de la &tine de l’organisme fati- 
gue par rapport B celui de la &tine du m6me organisme repose. Le 
declenchement retard;, par la fatigue g&r&ale, de l’activiti: bio- 
Blectrique retinienne indique la presence d’un &at de ralentisse- 
ment dans la promptitude reactionnelle de la &tine vis-a-vis de l’exci- 
tant lumineux ?I commencer par les processus inherents photo-biophy- 
sico-ehimiques de decomposition et de synthese intraretinienne, qui 
engendrent ce mecanisme bioelectrique. 

Parallelement les troubles inconstants du temps de culmina- 
tion, de la duree et de l’amplitude de l’onde b du mSme E.R.G. 
scotopique temoignent des desequilibres qui ont lieu continuelle- 
ment dans le metabolisme intraretinien sous l’influence de la fati- 
gue gCnCrale. 

Ainsi 1’E.R.G. acquiert la valeur d’un indicateur objectif pre- 
cieux pour le phenomene de fatigue gCn&ale, au niveau de la &tine. 

ADAPTO-kLECTRO-RiTINOGRAPHIE 

ET ERGOPHTALMOLOGIE 

J. PEYRESBLANQUES, Dax 

L’adapto-electro-retinographie (A.E.R.G.) est une methode de 
1’E.R.G. dynamique qui permet de determiner le point ci adapto. 
electro-retinographique (bl = b2) permettant de jauger l’adaptaa 
tion retinienne a I’obscurite apres Qblouissement (2 400 lux - 3 
minutes) suivant la technique d’ALFIEnI et SOLE, technique pratie 
q&e avec le Pantops. 

En ergophtalmologie cette technique parait avoir un avenir 
physiologique certain mais dans ce premier travail elle n’a 6th 
confront&e qu’P des cas particuliers : 

- d’affections genkrales comme cirrhose Bthylique et troubles 
mdocriniens ; 

- d’affections oculaires comme myopic forte, aphakie ; 

- des traumatismes : hemorragies, contusions et corps &ran 
;ers. 
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Elle permet de comprendre l’absence de performances visuel- 
les de certains sujets et permettra de mieux orienter dans l’avenir 
les sujets deficients. 

CHANGES IN EYE WITH SPECIAL CONSIDERATION 

ON COLOUR VISION AND ADAPTATION TO THE DARK 
IN INVALIDS DISABLED BY CARBON DISULFIDE 

INTOXICATION 

S. SAVIC - V. VALJAREVIC, Belgrade 

In a viscose factory detailed ophthalmological examination has 
been performed on 67 invalides disabled by carbon disulfide intoxi- 
cation. Special attention is paid to the colour vision and adaptation 
to the dark which is performed in 62 invalids. 

Changes in colour vision are registered in 48,4 ,% of examined 
invalids and changes in adaptation to the dark in 83,9 I%. 

Taking into consideration that examined invalids are out of 
carbon disulfide exposure for many years, it is possible to conclude 
that observed changes represent an irreparable change of the eye 
function. 

P.E.V. DANS LE SYNDROME SUBJECTIF 

DES TRAUMATISMES CRANIENS 

H. SARAUX, Paris 

LES FONCTIONS VISUELLES SONT-ELLES DiJA PERTURBtiES 
QUAND L’ALCOOLiMIE EST INFiRlEURE A 0,80/00? 

P. REY - M. BAHY - B. VOINIER, Geneve 

A la suite des r&ultats concernant les effets de l’alcool sur 
yuelques parametres visuels que nous avions p&sent& au premier 
congres mondial d’ergophtalmologie, il nous semble important de 
verifier si, en reprenant les memes sujets, plusieurs mois aprc% la 
premiere experience, des faits identiques Btaient B nouveau obser- 
v&s. Dans notre communication, nous montrerons que les courbes 
individuelles d’alcoolemie presentent une grande similitude d’une 
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an&e B l’autre et d’une seance B l’autre, mais qu’elles ne se rappro- 
chent pas toutes de la courbe moyenne qui sert habituellement d’in- 
dicateur en medecine l&gale. Nous verrons de plus que l’effet de 
l’alcool, m&me ?I faible dose, se marque d’une part par des diffe- 
rences dans la performance, mais surtout par une plus grande 
variabilite des reponses visuelles. Cette constatation peut ouvrir la 
voie 5 l’introduction de certains tests auxquels le conducteur devrait 
se soumettre avant de faire partir sa voiture. 

A PROPOS D’UN POSTE DE TRAVAIL COMPORTANT 
UN APPAREIL RiCEPTEUR DE TiLiVlSlON 

J.P. BOISSIN, Paris 

Apres une utilisation intensive durant plusieurs annees par 
un groupe de plus de 200 personnes d’un terminal d’ordinateur, il 
apparait que les troubles de la convergence et les amethropies mi- 
neures non corrigks sont le plus souvent ?I l’origine des troubles 
fonctionnels qui ont et6 constates. 

KONNEN KONTRASTSTEIGERUNG 
UND BILDFEHLERELIMINATION DAS SEHVERMOGEN 

AN FERNSEHBILDSCHIRMEN VERBESSERN ? 

M. MERTZ -‘G. MERTZ-WINTER, Munich 

Mit Hilfe bildanalytischer Schaltungen lassen sich visustafeln 
auf einem Fernsehbildschirm in binIrer Form wiedergeben. 

Es wird untersucht, ob die dadurch erzielbare Kontraststeige- 
rung, Bildvereinfachung und Unterdriikung appositioneller Bildfeh- 
ler zu einer subjektiv messbaren und statistisch gesicherten Ver- 
besserung der Erkennbarkeit der Sehzeichen ffihrt. 

PRUFUNG DES FARBSEHVERMOGENS 

BEI REIHENUNTERSUCHUNGEN 

L. TOPPEL - GUILINO - IDELBERCER - LEDL, Munich 

Es wird eine Miiglichkeit der Farbsinnprfifung bei Reihenun- 
tersuchungen vorgestellt und diskutiert. 
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HORNHlAUTSCHADlGUNGEN DURCH FEUERLOSCHMITTEL 

P. ROGGENKAMPER, Munich 

In Tierversuchen wird die chemische und physikalische SchI- 
digung der Hornhaut durch einige reprlsentative Arten von Feuer- 
Iiischmittelm untersucht. 

RESULTADOS DE LA CAMPANA DE PREVENCION 
DE LOS ACCIDENTES OCULARES 

E. GIL DEL RIO, Victoria 

RUPTURE TRAUMATIQUE DES CANALICULES LACRYMAUX 
A PROPOS D’UNE ENQUETE SUR PLUS DE 1 000 CAS 

A. ROBIN - J.P. ADENIS, Limoges 

Au terme dune enqugte concernant les sections canaliculaires 
traumatiques, men&e aupres des ophtalmologistes franpais, les au- 
teurs, faisant &tat des Gsultats de cette enqu&te, de leur experience 
personnelle et d’une etude des differents pro&d& de refection cana- 
liculaire publies dans la litterature, exposent les avantages et les 
inconv&ients inherents ?I chacun d’eux. 11 est parfois necessaire 
qu’un certain Bclectisme preside au choix du pro&d&, mais, quel 
que soit le pro&d6 adopt&, une reparation soigneuse de la pau- 
pier-e s’impose. Ce temps est capital. De la qualite d’execution des 
sutures depend en grande partie le resultat. La restauration doit 
8tre anatomique. 

ANFORDERUNGEN AN DIE OPTISCHEN EIGENSCHAFTEN 
VON ARBEITCHUTZBRILLEN 

E. HARTMANN, Munich 

COMPLICATIONS OCULAIRES DES MINEURS EXPOSiS 

A LA CERUSITE (CARBONATE DE PLOMBl 

M.J. LE REBELLER - D. PESME, Bordeaux 
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PRiVENTlON DES OCCLUSIONS CAPILLAIRES 

RiTlNlENNES EXPERIMENTALES, 
ETUDE PAR Ri’TINOFLUOROGRAPHIE 

F. REGNAULT, Paris 

Les anomalies capillaires sent le signe le plus p&coce de la 
retinopathie diabbtique. Les etudes r&tinofluorographiques effec- 
t&es par E. KOHNER et ~011. ont montre que ce sont les plus petits 
vaisseaux qui sont atteints en premier, presentant des obstructions 
tres tot dam l’evolution de la maladie. Ces obstructions seraient 
dues P des agregats plaquettaires dont on sait qu’ils sont stables et 
se d&sag&gent plus difficilement chez les diabetiques. 

Cette communication concerne la possibilite de creer des 
obstructions capillaires dans la circulation r6tinienne du chien par 
perfusion arterielle d’A.D.P. 

L’exploration r&inofluorographique permet de mettre en Bvi- 
dence ces obstructions artiriolaires et l’apparition de larges zones 
capillaires non irriguees. 

Un prittraitemeut par 50 mg/kg IV de D 860 ne modifie pas 
1’ ** apparrtron de ces obliterations. Dans les mdmes conditions expe- 
rimentales, les chiens (diabktiques ou non) ayant repu 10 mg/kg 
de gliclazide IV, p resentent une circulation retinienne normale. 

La signification de ces resultats sera discutee. 

RUPTURE TRAUMATIQUE DES CANALICULES 
LACRYMAUX-INTUBATION 

Dr. MIRECKI, Gdansk-Wrezeszcz 

DISCOMFORT GLARE AND DISTURBANCES FROM LIGHT 

REFLECTIONS IN AN OFFICE LANDSCAPE 
WITH CRT DISPLAY TERMINALS 

I<. BENGT-KNAVE - G.V. HULTGREN, Stockholm 

In the present investigation, the lighting was studied in an 
office equipped with 17 CRT display terminals. Complaints from 
the personnel were analysed and compared with the results obtai- 
ned. Discomfort glare and reflections on the screen were found 
to be then main causes of the complaints. Discomfort glare resulted 
from the difference in luminance between the dark screen and 
other light surfaces in the room. Reflections from windows and 
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ceiling lighting developed on the glossy screen and were often 
found to have higher luminance values than the text on the 
screen. On the basis of the present results, guiding principles are 
suggested for the design of lighting in similar working places. 

ANTIGLAUCOMA SCREENING AMONG WORKERS 

(Ilnd PART) 

S. STAGNI - A. MAW - G. VITA - G. ZANASI, Monfalcone 

The authors have continued their researches of antiglaucoma 
screening among the population of Friuli-Venezia Guilia Region. 

At present they are subjecting to tonometry the workers in 
the local Industries, many times a day. The workers are divided 
into groups of different trade. 

The results of this screening and the further and accurate 
examinations on subjects suspect of glaucoma have shown the 
importance of prevention against this social disease. 

But the authors have to point out that an antiglaucoma 
screening on the mass is a very difficult thing to be done practical- 
ly. Anyway it is recommended at least to measure the ocular 
tone of all patients coming for an ocular examination, who are 
over fourty years old. 

Besides, it is useful to give a leaflet in which are explained 
the various aspects of the desease and the importance of the treat- 
ment to the patients affected by glaucoma. 

SOME PROBLEMS IN OPTIC CANAL FRACTURE 

Y. FUICADO, Kawasaki 

ERGOPHTALMOLOGIA Y GUERRA DE ORIENTE-MEDIO, 
LESIONES MAS COMMUNES 

N. HALABI, Latakia 

NiVRALGlE SOUS-ORBITAIRE POST-TRAUMATIQUE 

F.X. MICHELET - V.E. BRESQUE et Coll., Bordeaux 

La litterature fait peu &tat de ce syndrome ma1 connu car 
il emprunte souvent le masque des algies vasculaires de la face. 
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L’Btude anatomique du trajet et des rapports (en particulier 
celle des rapports avec le ganglion spheno-palatin) de la branche 
terminale du nerf maxillaire superieur permet de comprendre 
le caractere de la nevralgie sous-orbitaire, sa topographie, ses irra- 
diations, les signes associb qui l’accompagnent et d’entrevoir les 
facteurs Btiologiques qui peuvent Qtre Bvoques. 

Du point de vue clinique, il s’agit d’une douleur qui debute de 
faGon brutale, irradiee vers la racine du nez et les premolaires ou 
de fapon plus diffuse. Interne avec un caractere pulsatile elle est 
accompagnee de signes vasomoteurs et secretoires (larmoiement, 
congestions conjonctivale, rhinorrhee) et evolue par crises d’une 
demie a plusieurs heures se rep&ant quotidiennement. 

Le diagnostic differentiel se fait essentiellement avec les al- 
gies vasculaires de la face et en particulier la cephal&e histamini- 
que de Horton ou cluster headache des auteurs angle-Saxons et 
se8 formes cliniques : syndrome de Charlin, de Sluder. 

A c&t& des causes infectieuses ou tumorales qui ne sont que 
des BpiphBnom&nes, la n6vraIgie post-traumatique reprksente l’etio- 
logie la plus courante de ce syndrome qui fait suite a une fracture 
du plancher. 

La guerison complete ne peut 8tre obtenue que par une in- 
tervention chirurgicale simple qui consiste a liberer le nerf compri- 
m6 par la voie anterieure ou par la voie de Caldwell-Luc apres 
incision de la muqueuse gingivale et ouverture de l’antre de 
Highmore. 

SPULUNGEN DES GLASKORPERRAUMES MIT 

GENTAMYCIN-LOSUNG BEI INFEKTIONEN 

NACH PERFORIERENDEN VERLETZUNGEN 

H. HANSELMAYER, Graz 

In letzter Zeit hatten wir in 5 Fgllen von massiven Infektionen 
nach perforierenden Verletzungen folgende Ma@ahmen durchge- 
fiihrt : Trepanation der Augenhiillen und nachfolgende Spiilung 
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des GlaskSrperraumes mit verdiinnter Gentamycinl&ung, sowie 
massive allgemeine Verabreichung von Gentamycin und Penicillin. 

Mit dieser Behandlung konnte in 3 Augen die Infektion 
beherrscht und such eine gewisse Funktion erhalten werden. 

CONSlDiRATlONS SUR LES RELATIONS ENTRE 
LES ACCIDENTS OCULAIRES ET LES JEUX D’ENFANTS 

M. POPOVICIU, Braila 

KCRATO-CONJONCTIVITE PAR UN NOUVEAU DiRlVi 
CHLORi DANS UNE PAPETERIE 

J. BLUM - D. COUSTON - A. DAHAN, Mont-de-Marsan 

Sur une periode de six mois, nous avons observe huit cas 
de kerato-conjonctivite caracterises par des ulcerations superficielles 
siegeant dans l’aire de la fente palpebrale. 

Elle frappait les ouvriers d’une papeterie landaise ainsi qu’une 
personne demeurant pres de la papeterie. 

Les lesions semblaient d’origine chimique par vapeurs d’un 
derive du bioxyde de chlore utilise depuis peu dans un atelier 
et cicatrisant sans sequelles d&s l’eviction des sujets. 

L’importance des signes subjectifs (photophobies, prurit) l’em- 
portait sur celle des l&ions cliniques. 

Nous avons demand6 B la direction des papeteries de prendre 
des mesures prophylactiques. 

THE PROBLEM OF SUNGLASSES IN RAILWAY 
TRAFFIC SERVICE 

D. TRUSIEWICZ, Varsovie 

Normal colour vision is indispensable for an employee to qua- 
lify for work in the railway traffic service. Consequently, the 
need arises to closely specify the kind of colour filters - sunglas- 
ses - permitting correct interpretation of colour signals. 
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According to our studies using several tests, sunglasses have 
to be submitted to clinical evaluation, prior to being admitted 
for use under conditions of the railway traffic service. 

UNE ETUDE COMPARATIVE A ~~0~0s DE LA FATIGUE 
VISUELLE DANS DEUX GROUPES D’OUVRIERES ENGAG& 
AUX TRAVAUX EXIGEANT UN ENGAGEMENT INTENSE 

DE LA VISION 

L-1. NEVENKA - G. VUICADINOVIC - B. LONCARIC - 0. MILINA, Zagreb 

Les recherches Btaient accomplies dans deux groupes d’ouvrie- 
res qui travaillaient soit exclusivement au microscope (premier 
groupe experimental) soit executaient des travaux precis (deuxieme 
groupe expkmental). Apt-es une enqu8te precedente, traitant la 
fatigue visuelle, on a pu separ,er des ouvrieres qui se plaignaient 
de la fatigue visuelle, et celles qui ne sentaient la fatigue visuelle. 
Toutes les ouvrieres ktaient &g&es de 23 B 27 ans et avaient un stage 
de 4 B 6 am. 

Les resultats des etudes ont montre que les troubles asthenopi- 
ques Btaient considerablement plus frequents dans les deux groupes 
experimentaux que dans celui de contr8le. 

Entre les ouvrieres du premier et deuxieme groupe experimen- 
tal, il n’y a pas de difference de qualite de ces trouvailles. 

ETUDE DE L’INCIDENCE ET DE LA NATURE DE LA FATIGUE 

VISUELLE DES CHAUFFEURS D’AUTOBUS 

G. VUKADINOVIC, Zagreb 

Les etudes ont et6 effectukes dans un groupe de 94 chauf- 
feurs d’autobus, en bon &at de Sante, 8gBs de 30 B 39 ans, ayant un 
stage de 6 B 10 ans. 

Les resultats des etudes ont montre qu’un grand nombre de 
chauffeurs se plaignent de la fatigue visuelle dans une mesure plus 
ou moins grande (70 so). 

Les etudes comparees effect&es dans le groupe qui mani- 
festait une fatigue visuelle intense (premier groupe), dans celui 
qui manifestait une fatigue visuelle moins intense (deuxieme grou- 
pe) et dam celui qui ne manifestait aucune fatigue ‘(groupe de 
contr8le) on montre qu’il existait des differences considCrables 
en ce qui concerne les troubles asthenopiques. 



SYMPOSIA TENUS AVANT LE CONGR%S INTERNATIONAL DE PARIS 105 

Les &udes de la fonction visuelle .effectu&es le matin avant 
le commencement du travail et celles faites immediatement apr&s la 
fin du travail ont montr6 que dans le premier groupe on trouve 
le plus grand nombre de troubles asthenopiques v&if&, ainsi que 
des troubles d’acuite visuelle ma1 corriges. De m6me dans le groupe 
des chauffeurs d’autobus qui se plaignent d’une fatigue intense, 
on trouve le plus souvent des anomalies heterophoriques qui se 
manifestent deja avant le commencement du travail. 

DICTAMENES MEDICO-LEGALES DE LAS INCAPACIDADES 
OCULARES SEGUN LEGISLACION VENEZOLANA 

R. SANCHEZ-BEAUJON, Caracas 

H.AFTSCHALE UND REHABILITATION 

H.J. MERTE - E. BETZ, Munich 

Die Haftschale als optisches Hilfsmittel kommt in erster Linie 
bei Linsenverlust und zwar sowohl bei doppelseitigem als such 
einsetigem in Frage, dariiberhinaus vor allem such bein Kerato- 
konus ; hier kommt ihr neben einem optischprothetischem wohl 
such ein therapeutisch-prophylaktischer Effekt zu. Von wesentli- 
cher Bedeutung ist die MSglichkeit, bei Einseitigkeit des Zustandes 
ein Binocularsehen wiederherzustellen. Dies ist such der Fall bei 
Anisometropie hohen Grades. Die Verordnung von Haftschalen 
hierbei stellt ebenso wie bei stPrkerem Astigmatismus zwar keine 
Rehabilitation, sondern eine Habilitation dar, kann aber grosse 
praktische Bedeutung fiir die Ausiibung vieler Berufe haben. 

FRACTURE COMMINUTIVE DU MASSIF FACIAL 

AVEC DESTRUCTION DES DEUX ORBITES ET OUVERTURE 
DE TOUS LES SINUS DE LA FACE 

LUXATION DU GLOBE OCULAIRE GAUCHE 
DANS LE SINUS MAXILLAIRE 

P. VANCEA, Bucarest 

Un ouvrier tombe du 4” &age dune maison en construction, 
sur un ascenseur en marche rapide se broya le visage contre la 
barre de l’ascenseur et perdit conscience. Oper6 apres deux heures, 
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on constate la destruction totale ,des OS nasaux, du vomer, des pa- 
rois anterieures des sinus frontaux, ethmoi’danx et maxillaires su- 
perieurs. On pratique l’esquillotomie totale des OS nasaux, du vo- 
mer, des sinus frontaux, du maxillaire superieur et d’une partie 
des OS malaires. Apres 25 jours : A.V. OD = 1 ; O.G. = 2/3. 
Rien au fond de loeil. Guerison avec deformation accent&e du 
massif facial, ptose de la paupiere superieure gauche. Luxation du 
globe oculaire gauche dam le sinus maxillaire correspondant. Une 
operation esthetique est envisagee plus tard. 

VALEUR DE 1’A.V.D. EN BASSE LUMlNOSlTi 
DANS LES EXPERTISES TRAUMATOLOGIQUES 

Ph. VERIN et Coll., Bordeaux 

L’etude de l’acuite visuelle B differents niveaux de lumi- 
nance en partant des luminances les plus basses permet de donner 
des indications precieuses en ergophtalmologie. 

Elle demontre les insuffisances organiques memes latentes. 
Mienx, suivant l’aspect de la courhe, on peut savoir si la macula 
ou bien le nerf optique sont en cause. 

Lee amblyopies fonctionnelles sont reconnues parce qu’8 l’in- 
verse des precedentes, l’acuite visuelle est meilleure en m&o- 
pique qu’en photopique. 

Ceci est particulierement precieux pour les expertises. 

COMMENT ENVISAGER LE TAUX D’INVALIDITi 
lli A LA PERTE D’UN QU,ADRANT DU CHAMP VISUEL ? 

J. VOISIN, Paris 

En se basant sur les taux allow% aux hemianopsies later-ales 
homonymes et aux hemianopsiee horizontales, l’on peut attribuer 
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un taux de 5 “/o pour la perte des quadrants supertemporaux, 
3 70 pour la perte des quadrants superonasaux 15 0% pour les qna- 
drants inferotemporaux et 9 % pour les quadrants inferonasaux. 

LA RESPONSABlLlTi MiDlCALE DEVANT LA SOUFFRANCE 

OCULAIRE 

M. POPOVICIU, Braila 

RETENTISSEMENT PSYCHO-SOCIAL ,DE L’ACCIDENT OCULAIRE 

J. ROYER, Besanqon 

UBER DIE ABGRENZUNG DER NORMALEN UND ANOMALEN 

TRICHROMATEN AM ANOMALOSKOP 

E. HEINSIUS, Hambourg 

Nach Darlegung der bisherigen Erkenntnisse iiber die Uber- 
giinge zwischen normalen und protanomalen Trichromaten, sowie 
die Liicke wischen normalen uud deuteranomalen Trichromaten, 
wird iiber eigene Beobachtungen von iiber 20 000 Farbensinn- 
priifungen berichtet. Aufzeichnungen liegen seit dem Jahre 1957 
iiber alle besonderen Fplle vor. An Hand der eigenen grossen 
Zahlen wird gezeigt, dass bei Beriicksichtigung aller fiir Far- 
bensinnpriifung wichtigen Faktoren sich zwischen normalen und 
deuteranomalen Trichromaten bein dem AQ I,75 eine relativ 
scharfe Grenze abzeichnet, wHhrend an der Ubergangszone zwis- 
then protanomalen und normalen Trichromaten im Bereich der 
AQ 0,4-0,85 deutliche Uberschweidungen zeigen, besonders im Be- 
reich der Scharfeinstellung von AQ 0,6-0,8. Wiihrend mit Hilfe des 
AQ eine Trennung der normalen und deuteranomalen Trichromaten 
ohne weiteres mcglich ist, bedarf es zur Trennung der protanoma- 
len und normalen Trichromaten stets zusiitzlicher Methoden, insbe- 
sondere der Beachtung der Gelbschraubeneinstellung am Ano- 
maloskop. 



REPORT ON lllrd INTERNATIONAL MEDICAL CONTACT 
LENS SYMPOSIUM 

(Lyon, 2 and 3 June, 1974) 

Chairman : Prof. BONAMOUR 

The meeting was opened by Professor Georges Bonamour, Peter 
Halberg and Abraham Schlossman. They all stressed the importance 
of contact lens practice as an integral part of ophthaln~ological prac- 
tice. Professor Schlossma~~ quoted the rcsolulions of the Interna- 
tional Council regarding the position of medical initiation and pres- 
cription of contact lenses. 

Keratoconus was the first symposium. Dr. Antonio GASSET 
(U.S.A.) described the finer structure of the cornea as seen by 
biomicroscopy in this disease. This was followed by Mr. Anthony 
BRON (U.K.), who described the detailed slit lamp appearances of 
the striae and fine whorllike lines seen in association with accen- 
tuated nerve fibres. He mentioned the effect of tension on the eye 
decreasing the striae which, to him, suDn wuested that the deeper colla- 
gen was under abnormal stress. Dr. H. GOULD (U.S.A.) in his paper 
described the manufacture and fitting of scleral fenestrated lenses 
and the good resnlls obtained in advanced kcratoconus not fittablc 
with cornea1 lenses. T. TRODD and M. RUBEN (U.K.) then reviewed 
100 patients fitted with scleral channelled and sealed scleral lenses 
and the results of a lo-12 year follow-up. 48 % were wearing after 
this time all day but most with periodic breaks. The patients were 
all highly motivated advanced bilateral keratoconus. II. KEMMET- 
MUELLER (Austria) described his close fitting large cornea1 lenses 
for the same condition and had histological slides of some cases 
showing the ruptures in the Bowman membrane which, in his opi- 
nion, required support by a well-fitted hard lens. Mr. SOIEEL 
(U.K.) has fitted one hundred keratoconus patients with tri-toroidal 
peripheral back curved hard lenses. The result overall was 85 ‘$6 
were very successful. He quoted Kork and Korb (U.S.A.) with regard 
to the special edge design. The use of soft lenses in keratoconus 
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is still undergoing evaluation and Mr D. LOBASCHER (U.I(.) gave 
his results for over 30 keratoconus fittings with u C >j type B. 
& L. << Soflens >>. In his opinion, they were encouraging and 
there did not appear to be a gross disadvantage from residual 
astigmatism. Dr. Antonio GASSET (U.S.A.) again spoke on &e use 
of thermokeratoplasty in the treatment of various degrees of ke- 
ratoconus, including keratoglobus. The disappearance of a cone 
in some instances 14 months after treatment was most rewar. 
ding and ,demands further trials and investigations. The nse of 
soft hydrophilic lathe cut lenses for high myopia, even as high 
as -20.00, was discussed by Dr. KREIS and her results were encou. 
raging, chiefly because of comfort as compared with hard lenses of 
similar high power. 

Contact lens hygiene has always been an important subject in 
contact lens patients since the sudden onset of cornea1 infection, 
especially by pyocyaneous, can be ,disastrous to the normal eye. 
Dr. 0. DABEZIES (U.S.A.) described such a patient with soft lens 
wear due to the spraying of the eye with infected saline after 
removal of the lens worn during sleep. He furthermore reviewed 
the causes of infection and considered the overall risk very small 
and over-publicised. The clouding of soft lenses with various oph- 
thalmic solutions of drops was noted by Drs. COCHIW and ESPIARD 
(France). They therefore tested several preparations for transpa- 
rency and by infrared spectroscopy and discovered which prepa- 
rations were most likely to spoil a soft lens. Dr. M. RYDBERC (Swe- 
den) has done bacteriological field survey on several patients wea- 
ring soft lenses constantly. The only persistent pathogens occurred 
in dry eye syndrome patients. 

The use of cleaning agents to maintain the quality and surface 
of a lens according to Dr. S. ERICKSEN (U.S.A.) may have its com- 
plications, Certainly the use of oxidative products at too high a 
concentration will produce disintegration of the lens material. 

The symposium on Aphakia was opened by an introductory lec- 
ture by Dr. G.P. HALBERC (U.S.A.) and followed by the results of 
fitting child aphakics with various types of lenses. Obviously the 
problems of management and amblyopia are difficult to overcome 
(Dr. MASSIN, France). Dr. P. BARONET (France) preferred to use as 
small and thin a lens as possible consistent with the pupillary size 
and power. The use of trial lenses and choice of overall size is to a 
certain degree determined by the practitioner who must determine 
the fitting and tolerance, both optical and otherwise. Dr. FOREST 
(France) detailed the instrumentation required for successful fitting 
of aphakic eyes using soft lens materials, and Dr. J. HARTSTEIN 
(U.S.A.) gave details of how in his practice soft aphakic lenses were 
dispensed. 
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The great interest in pseudo-phakia implants gave Dr. JUNGE 
(Holland) an attentive audience when he discussed the pros and 
cons of implants and contact lenses in aphakia. He was of the opi- 
nion, based upon clinical observation, that implants were preferable 
for the old person. He also stated that implants in unilateral apha- 
kia were not advised if there was any possibility of a phakia indu- 
ced uveitic reaction. J. ENOCH (U.S.A.) has had some experience ’ 
of using an over aphakia contact lens correction neutralised by a 
negative spectacle lens to reduce the aniseikonia. He has applied 
this philosophy to a selected group of children with good results. 
The near point recedes with contact lens wear and Yago, Kate and 
Hashimoto (Japan) consider this to be even more accentuated with 
soft lens wear. Orthokeratology, or the technique of attempting to 
change the cornea1 curvature to correct refractive errors, has been 
extensively reported in the U.S.A. optometric press. Dr. Alexander 
I(ATZ reviewed the literature and expressed concern that such treat- 
ment of human eye tissue was not subject to medical control. The 
irrigation of the cornea following injury, according to Albarea 
(France), can best be done with a scleral lens irrigation apparatus. 
Continuous flow of Pilocarpine can be effective by this to a certain 
extent, by the fragility of the cornea1 epithelium and M. DUTESCO 
(Austria) has designed a small cornea1 suction cup to test the fra- 
gility as a diagnostic aid to contact lens tolerance. The literature 
has many references to oxygen tensions and contact lens wear and 
Drs. HAMANO, HORI and HIRAYAMA have added their findings, using 
a polarographic technique. Dr. D. JOHNSON (U.S.A.) described a 
method of doing the Gunderson’s conjunctival flap operation, which 
left a marginal cornea1 depression well adapted to a large hard 
lens fitting. He stated that by this technique some acuity was pos- 
sible in an otherwise non-viable cornea. Leroy MESHEL (U.S.A.) 
presented figures to show that soft lenses manufactured by a toric 
generating process gave superior acuity results in cornea1 astigma- 
tism as compared with conventional lenses. 

The Bullous Keratopathy symposium commenced with a paper 
by H. LIEBOWITZ (U.S.A.). The histo-pathology of cornea1 bleb for- 
mation was shown and the causes of cornea1 ,cedema described. This 
was followed by an account of the complications of treating bullous 
keratopathy by soft and adhesive (E.K.P.) lenses. The results of M. 
Ruben’s wart< show that over 60 $% of eyes fitted with soft lenses 
succeed with constant wear but that complications can be serious. 

Several free papers were read and most interesting were those 
listing new materials and techniques, namely those of Zenatti 
(France) for a semi-soft material and Roger and Wajs (France) 
for a silicone polyvinyl pyrollidone copolymer. The other speakers 
being B. WULFING (Sweden), on medical aspects of contact lens 
fitting, F. REFOJO (U.S.A.) on linear expansion formulae, A. NAICA- 
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JIMA, H. SHIBATA, H. MAGATANI, A. HIRANO, W. IWASAKI, TAKASHI, 
TERA (Japan) presented papers on measurement of soft lenses, 
T. GUMPELMAYER (Germany) on diffusion experiments with mate- 
rials. This ended the scientific papers and several short pa er 
were then read on the status of practice and the contact len r 
each major continent. This concluded the meeting. 

;“” 



INVALlDlTi ET COMPENSATION EN ERGOPHTALMOLOGIE 

L. GUILLAUMAT et H. MOUTINHO 

(P aris - Lisbonne) 

Le rapport que la Socikte d’Ergophtalmologie nous a fait 
l’homleur de cot&r ;I nos reflcxions et a notre expcriencc, envi- 
sage un domaine si vaste qu’il nous a fallu le limiter B quelques 
problemes qni paraissent essentiels 5 nos yeux. 

11 pouvait, en effet, comporter : 

1”) Les conditions nccessaires B l’etablissement de I’invali- 
dit6, 

2”) les modalitks de cotisation et d’allocation, 

3”) les structures privees ou publiques du systeme d’assurance, 

40) la procedure B suivre, 

5”) l’cvaluation du dommage corporel, le calcul ct le mode de 
versement de la compensation, 

6”) Ies variations entrainees par les cas plus compIexes d’in- 
firmites anterieures, d’infirmites multiples, d’infirmites evolutives 
poussant B une r66valuntion du dommage, 

7”) les lit&es souleves par les applications pratiques et leur 
reglement par des juridictions contentieuses. 

Comme la plupart des pays dilferent dans les solutions ap- 
port&es a ces diverses questions, il faut bien nous en tenir a des 
propositions d’ordre g&r&al qui chercheront B degager surtout 
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quelques principes capable6 de faire l’unanimite, sinon des legis- 
lateurs, du moins des auditeurs ou des lecteurs de ce modeste 
essai. 

Definissons d’abord Invalidite et Compensation. 

Le <( Larousse >> et le << Robert B definissent l’Iuvalidit6 com- 
me Y&tat d’une personne incapable de mener, du fait de sa mauvaise 
Sante, de ses infirmit& ou de ses blessures, une vie active et de 
travailler. C’est done une diminution de la capacit6 de travail. En 
poussant Q l’extreme les consequences de cette definition, on 
pourrait soutenir qu’un oisif n’est jamais infirme. C’est du reste ce 
que soutiennent certaines compagnies d’assurances pour marchan- 
der leurs indemnites. Et nous, medecins, ne sommes-nous pas 
parfois Btonnes par les performances sportives de tel pensionne 
d&la& inapte 1 tout travail ? 

Puis6e aux memes sources semantiques, la compensation se 
presente comme un avantage qui compense un dCavantage. Mais 
cet avantage est congu comme une indemnite un dhdommagement, 
une rkparation plus que comme une adaptation au handicap qui 
permette a l’intdressi: de le surmonter. Et nous reviendrons sur 
cette rdhabilitation de la victime, sa reinsertion non seulement 
professionnelle, mais humaine et sociale, qui nous semble veritable- 
ment le but B atteindre. 

Mais voyons d’abord 1’invaliditQ 

C’est la diminution, consequence de la maladie ou de la bles- 
sure, de la capacite de travail. En quoi consiste-t-elle ? Quelle est sa 
nature ? 

Une enqugte que nous avons ouverte B la demande du Conseil 
International d’Ophtalmologie, nous a fourni un certain nombre de 
reponses et tout de suite sont apparus deux modes d’evaluation. 

- L’un se guide SW la diminution physique et physiologique 
I ., appreclee comme une fraction d’ n &tat normal, d’un homme en 

pleine possession de son int ’ ‘6 anatomique et fonctionnelle 
chiffree a 100 ‘$76. C’est ti e sp&cuIation u in abstract0 >>. 

- L’autre apprkie la nouvelle capacitk de travail diminuee 
par le dommage. Et comment mieux la chiffrer qu’en fonction du 
nouveau sal~ire ? Ce sera une deduction pragmatique << in con- 
creto )>. 

I1 en resulta done, de la part des legislations, des appreciations 
fort differentes, dont I’invalidite du borgne apres accident va don- 
ner une id&e. 
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Les reponses varient encore aujourd’hui, selon les pays, de 15 
: 50 y% : 

Hollande, Suede, Danemark, Suisse . . . . . . . . . . . . 15 B 20 ‘$7 

Allemagne Fed&ale . . . . . . . . . . . . . . . . . . . . . . . . . . 25 *“/o 

Belgique . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 B 50 % 
Yougoslavie, Roumanie, Hongrie, Portugal, France, 

Grande-Bretagne, Finlande, Chili, Liban . . . . 30 % 

Argentine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 % 

Etats-Unis d’Am&ique . . . . . . . . . . . . . . . . . . . . . . . . 33 l/3 3% 

Pologne, Italie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 1% 

Inde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 a 40 4% 

(Mais les travailleurs B salaire journalier n’ont pas de compen- 
aation et peuvent etre congedies sans indemnite). 

- D’autres pays ne calculent pas en pourcentage, mais en 
duree de travail : 18 mois de salaire pour nn borgne, en Espagne, 
160 semaines aux U.S.A., environ 2 ans en G&e, taux fix& par le 
Conseil des Ministres pour la Republique Populaire d’Albanie. 

- Dans la plupart des legislations, on majorise cette indemnite 
quand la perte fonctionnelle s’aggrave par I’enucleation dune perte 
anatomique, surtout si aucun appareillage n’est possible. 

Mdmes variations par la &cite’, compliquees par l’incertitude 
ou mieux la multiplicitt? des definitions de la c&it& Certes, la plu- 
part des legislations envisagent que l’aveugle doit ctre consider& 
comme inapte a tout travail, Mais quand un travailleur peut-il, doit- 
il 8tre consider-e comme aveugle ? 

La loi portugaise concernant les accidents du travail, assimile 
la c&cite ?I une vision, apres correction, inferieure a l/10”, irrever- 
sible aux dew yeux, ou, si l’acuite centrale est un peu plus &levee, 
associee B un r&r&issement du champ visuel inferieur a 200 dans 
son rayon le plus Btendu. En outre, nous distinguons : 

- la c&it& totale scientifique : V.O.D.G. = 0 sans perception 
I umineuse. 

- La &cite pratique : inferieure a l/20” pour le meilleur ceil. 

- La c&cite professionnelle (Bconomique) legalement etablie, 
mais qui devrait varier avec les necessites du poste de travail 
envisage, ceci ?I l’intention des centres de readaptation. C’est done 
entre ces limites que le bar&me doit 8tre construit. 

Les cas du borgne, de l’aveugle viennent d’8tre exposes, 
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Mais comment &valuer la diminution, la simple diminution de 
l’acuith visuelle centrale, telle que peut la provoquer un accident du 
travail ou une maladie professionnelle ? 

11 n’y a Bvidemment aucun rapport arithmetique lineaire entre 
la perte de capacite fonctionnelle et la diminution de l’acuite. Un 
dizieme en moins entre 7/10” et lo/lo” n’a pas du tout les memes 
consequences que l’abaissement au-dessous de 4/10”. 

C’est le m&rite de SNELLEN et de STERLING d’avoir, en 1925, 
pos6 la question et tent& d’y repondre dans ce sens. L’echelle de 
SNELLEN correspond a une base mathcmatique : chaque echelon 
est defini par une difference avec le suivant de 0,5 sur la tangente 
de l’angle visuel que mesure le << minimum separabile B. Cette 
Bchelle decimale demanderait B 8tre completee, de part et d’autre, 
vers les acuites <de 12 et 15/10e, et vers les acuites infbrieures : 
l/15--, l/20”, l/50”. 

L’etude a Bte reprise par un de nous pour construire une echelle 
de deficience et de capacite fonctionnelle en rapport avec les exi- 
gences des diverse6 professions, mais fans abandonner la gradua- 
tion decimale. 

C’est ainsi que les premiers coefficients du bar&me entre 0,7 
et 0,4 respectivement, varient de 0 1 10 : 0 pour les professions 
courantes praticables avec cette vision, jusqu’a 10 pour celles 
qui exigent une acuite plus fine et Bcartent la victime handicap&e : 
pilotes et conducteurs de tous engins de transports par air, mer, 
route ou rail, bref tous les postes de << securite B. 

Pour l’utilisation de ce bar&me portugais, oti chaque degre 
comporte une fourche, il faut naturellement connaitre les exigen- 
ces visuelles de chaque profession, pour &valuer la perte de capa- 
cite du sinistre. Le bar&me franpais d’invaliditk des accidents du 
travail s’en rapproche, avec des &entails moins largement ouverts... 
theoriquement. Mais rappelons qu’il n’a qu’une valeur indicatrice et 
que l’expert a le droit de s’en &carter en motivant simplement sa 
conclusion. A ce probleme de la diminution asymetrique, i&gale, de 
l’acuite des deux yeux, se lie le cas de l’aphaque unilateral. 

Pour des raisons valables, on ne peut considerer l’aeil aphaque 
ni comme un ceil aveugle, ni comme un ceil dot6 d’une acuite har- 
monisable avec celle de l’autre Emil, done totalement utile. 11 faut 
trouver une solution de compromis. HAAB et PFLUGER ont propose 
de prendre comme base la moitie de la vision obtenue apres cor- 
rection de l’ozil aphaque. Ainsi, pour un op&ri: de cataracte trauma- 
tique unilaterale recouvrant 0,6 avec un + 11, on calculerait sur la 
base d’une acuite de 0,3 seulement et le tableau g deux entrees des 
baremes en vigueur dkgagerait le pourcentage i retenir. 
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Dans le cadre d’une aphaquie bilaterale, le meme raisonnement 
est applicable, B condition que l’acuite totale restante soit sup& 
rieure a 0,2, sinon le dommage est assimile B une &cite profession- 
nelle justiciable de 100 “/o d’invalidite. 

L’appareillage par I’optique de contact peut-il modifier ces 
evaluations ? 

Sur le plan theorique, la vision binoculaire peut 8tre retablie par 
la pose d’une lentille corneenne ou d’un verre cornea-scleral sur 
1’oGl aphaque. Ainsi est retablie l’iseiconie, l’equivalence de la 
dimension des images recueillies par les deux r&tines. Mais l’expe- 
rience prouve que la solution donne rarement un succes de longue 
duree. 11 persiste toujours une certaine difference de nettete, de 
couleur, de taille entre les deux images droite et gauche. La vision 
binoculaire s’en trouve perturb&e comme par la perte unilaterale de 
I’accommodation qui ne soutient plus de sa synergie l’effort de con- 
vergence. Le retablissement de l’orthophorie exige des exercices 
orthoptiques dont il faut recommencer les seances une ou deux fois 
par an. Enfin, la clientele d’ouvriers B laquelle s’applique ce perfec- 
tionnement, finalement ne s’y pri:te guere. Evoluant dans des milieux 
souillis par la poussi&re ou des dmanalions irritantes, astreints a 
des efrorts musculaires prolong& et violents, dam des positions 
plus fonctionnelles que naturelles, les salaries de l’industrie ont, 
en outre, les plus grandes difficult& B observer dans le maniement, 
I’entretien et la pose de la lentille, les preceptes d’hygiene r&es- 
saires. M&me en remplapant, ce qui est conseille, la lentille corn& 
enne par un verre sclero-corneen, l’equipement est abandon& au 
bout de quelques semaines ou de quelques mois. Rares sont ceux 
qui le conservent des an&es. Toutes les statistiques le prouvent. 
Elles demontrent aussi que dam la plupart des activites necessitees 
par l’obligation pour le travailleur de gagner sa vie et d’elever sa 
famille, la vision binoculaire, au sens oti l’entendent les ophtalmolo- 
gistes, est un luxe. Ce qui importe aux travailleurs, c’est une cer- 
tame acuite visuelle centrale pour l’execution precise de ses gestes 
et la lecture, et un champ visuel peripherique etendu pour sa 
securite et celle de ses voisins. Or, son amplitude n’est guere r6- 
duite par une aphaquie unilaterale. 

11 n’en est pas de m&me de l’appareillage des aphaques bilate- 
raux : ceux-ci tirent du port des lentilles corneennes un indeniable 
benefice fait de la double et parfaite recuperation d’un large 
champ visuel (dont les privent les verres correcteurs) et dune 
vision binoculaire (a condition que le delai entre les deux extrac- 
tions des cristallins cataract& ne soit pas trop long). Et cela 
pourrait conduire 5 moduler le dommage en matiere d’accident du 
travail, surtout de ces accidents de trajet 06 les cataractes trau- 
matiques bilaterales par eclats de pare-brise sont loin d’btre excep- 
tionnelles. 
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Ainsi, la diminution de PacuitQ visuelle ne saurait Asumer le 
seule ,dommage possible. Pour bien des activitk, la conservation du 
champ visuel est indispensable. C’est lui qui assure, plus qu’une 
vision centrale, la sGcurit6 et I’aisance de nos d&placements, la 
rapidit et l’orientation exacte de nos gestes. 

Aussi, B juste titre, le Kgislateur s’en est.-i1 prkoccupb 

Nous ne reviendrons pas sur les bar&me6 qu’affectent d’un 
pourcentage d’invalidit8 les rkductions de ce champ visuel. Tous 
mesurent le &trBcissement pkiphkique en degr.6 d’excentricitb, 
en trois tranches de gravit6 croissante : 

- une B 30” ; 

- une intermkdiaire entre 30 et 10” ; 

- une centrale g moins de 10”. 

On tient compte aussi du caractke uni ou bilateral et du 
degr6 de vision centrale, notamment dans le cas des scotonies et 
aussi des ,dkficits systitmatis6s : de type h6mianopsique, en aug 
mentant le pourcentage d’invalidit; pour les secteurs les plus 
utiles : le champ temporal qui assure le guet, la s&urit& et le 
champ inf&ieur qui permet la marche et le travail dans la direction 
Eonctionelle du regard. 

C’est aussi pour les diplopies survenant dans la direction inf& 
rieure du regard que le bar&me majore le deficit entrain6 par une 
vision double. Le pourcentage varie de 5 B 70 %, selon que la 
paralysie oculo-motrice est unie ou bilatkale, qu’elle s’accompagne 
ou non de diplopie. L’ophtalmoplBgie interne, la mydriase ou le 
colobome de l’iris sont 6valuCs de 5 h 40 %. 

Les barkmes envisagent Bgalement les &formations paZpQ- 
brazes, les troubles de la motilite des paupikres, les cicatricea 
vicieuses pouvant solidariser globe et paupikres, les conkquences 
sur YBcoulement des larmes, des St&noses du canal lacrymo-nasal 
responsables d’un larmoiement. 

De ces diverse6 &valuations se dkgagent un certain nombre 
d’idkes gk&rales : 

- Les bar&me6 comportent, pour la plupart, de Barges four- 
chettes pour la m&me mutilation anatomique ou le m8me dkficit 
fonctionnel, 

- ils ne sont pas impbratifs, mais indicatifs, 

- ils laissent done souvent i I’autoritk chargee de la decision 
une certain liberti d’apprEciation. 
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Et cela est voulu par le legislateur averti de l’existence de 
multiples facteurs qui contribuent B augmenter ou B diminuer le 
poids de l’invalidite, facteurs qu’il est difficile d’enumerer et de 
quantifier. Cette conception trouve sa purete totale en Irlande et en 
Grande-Bretagne, o-ii n’existe aucun bar&me : l’expert decrit sim- 
plement les lesions de la victime. 

Ces diffhents facteurs, susceptibles de modifier l’invaliditg 
peuvent 6tre classes en deux groupes : 

- les uns, subjectifs et personnels au bless6 dccoulent de : 

- la multiplicite des blessures, 
- l’existence d’un &at anterieur d’invaliditk, 
- l’evolution possible de sequelles jug&es consolidees, ou- 
vrant une possible << revision >, 
- la nature de son travail, 
- 1’8ge de la victime ; 

- les autres, economiques et sociaux, relevent : 

- des dispositions legislatives, 
- du march8 du travail, 
- plus genkralement, plus impcrativement m&me, de son 
essence d’homme vivant en socibte qu’on l’appelle Solidarite 
Humaine avec les la’ics, ou Communion des Saints avec les 
clercs. 

Et c’est de cette derniere notion, capitale, que doit, a nos yeux, 
decouler la << compensation >). 

COMPENSATION 

A) FACTEURS INHBRENTS A L’ACCIDENTS 

Infirmit& multiples : 

Elles sont diversement apprCciBes par les legislations natios 
nales. 

En France, elles sont definies par des lesions portant sur des 
organes differents : ceil et genou par exemple. Mais il n’en est pas 
de m&me pour une taie corneenne associee B une deformation de 
la paupiere. 

Alors, si les tissus alter& different, ils s’associent pourtant B 
la m&me fonction, la fonction visuelle. 

Le bar&me prevoit certain6 de ces cas, mais pas tous. Et c’est 2 
l’expert de determiner, par une addition simple ou mod&e, si le 
deficit physiologique n’est pas deja indemnise par ce taux. Quand 
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les sequelles affectent des organes differents, on decompte dans 
les pays de langue franqaise la premiere infirmite au tanx du bar&me 
et chacune des suivantes proportionnellement B la capacite restante. 
Les r6sultats mathematiques ainsi obtenus fournissent une premiere 
indication qu’il faut adapter aux conditions cliniques et profession- 
nelles propres au cas particulier. 

Infirmitb ante’rieures : 

En France, tout sujet accident6 est estime etre valide avant son 
accident, possesseur B IO0 70 de sa capacite de travail. La rente doit 
etre proportion&e B la reeducation que l’accident a impose au 

Cl-C2 
salaire, et se calcule selon la formule de Balthazard , oa 

Cl 
C 1 represente la capacite anterieure 5 l’accident et C 2 la capacite 
posdrieure B l’accident. Dans le cas d’un borgne, ancien C I est 
6gal B 100 - 30 .= 70. S ‘i vient B perdre son dew&me ceil, sa 1 
capacite est nulle, puisque le taux d’invalidite est de 100 %. 

70 - 0 
L’application de la formule aboutit au m&me resultat = 1 

70 
de capacitb residuelle. 

11 importe peu que I’infirmite anterieure resulte d’nne blessure 
de Droit Commun, d’un accident du travail ou d’une maladie, qu’elIe 
soit ou non indemnisee. Mais il faut que cette infirmite soit ante- 
rieure a l’accident et qu’elle ait et6 la cause d’une certaine reduc- 
tion de la capacite de travail. 

Les possibilitb de Rhision dans le domaine des Invalidites 
pour accident du travail sont t&s diverses, selon les legislations 
nationales. 

En France, la loi de I898 Btait rest&e tres discrete en ce do- 
maine, et il a fallu tous les efforts des ophtalmologistes syndicalis- 
tes du debut du siecle : M. CAILLAUX, M. COUTELA, notamment, 
pour faire admettre qu’une plaie penetrante oculaire, suturee d’ur- 
gence, ou un corps &anger intra-oculaire aussit6t extrait, pouvait, 
des an&es plus tard, dormer lieu a de graves complications : 
uveite, glaucome, decollement de la r&tine conduisant B la perte 
fonctionnelle du globe. Maintenant, c’est chose faite. 

La r&i&on ,de l’evaluation du dommage est possible dans la 
plupart des pays. 

- en Belgique, pendant les 3 annees qui suivent la date de 
consolidation, 
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- en Allemagne Fed&ale, la rente est adapt&e B l’evolution 
des sequelles et des taux degressifs d’indemnite sont souvent al- 
lo&s, comme en Hollande, parce qu’on estime que le bless6 a sur- 
month son infirmit et s’y est adapt& 

Rappelons qu’en France, on estime que la conduite automobile 
est autorisee B un monophtalme un an apres l’accident qui l’a 
Bborgne. On estime done qu’une certaine adaptation B l’infirmite 
s’est realisee. 

Mais cette kvolution des consequences de l’accident du travail 
peut done se faire vers l’am8lioration ou vers l’aggravation. Dans 
ce dernier cas, ‘on peut faire confiance a la majorite des blesses 
pour la signaler. Elle ne risque pas de passer inaperpue et motive 
aussit8t de leur part l’engagement d’une nouvelle procedure. Cer- 
tains meme attribuent, et souvent de bonne foi, toutes leurs miser-es 
ulterieures B l’accident ancien. Combien voyons-nous de keratites 
virales rattachees B une taie corneenne par corps &ranger superfi- 
ciel, retire des an&es auparavant ? 

Inversement, l’amelioration reelle de l’etat de la victime et de 
sa capacite de travail est rarement signal&e par l’interesse qui 
craint, de ce fait, une diminution de sa rente. Et il est bien certain 
que dans le domaine visuel sensoriel, la plupart du temps, le 
monophtahne indemnise 5 30 o/o, ne souffre d’aucune diminution du 
salaire et reprend son travail anterieur au bout de quelques se- 
maines ou de quelques mois. La perception de la profondeur que 
ne realise plus la vision binoculaire est assuree par la parallaxe 
exploree par de petits mouvements de la tete, qui compensent Cgale- 
ment le retr6cissement du champ visuel. Et qu’on ne vienne pas 
parler de la fatigue visuelle de l&i1 restant, qui est du domaine 
psychasthenique. Elle disparait aussit6t que le necessaire est fait 
pour corriger une ametropie ou une asthenopie accommodative. 

Mais dans cette adaptation tout est condition& par la nature 
du travail et ses exigences visuelles. 

BONNARDEL et LAUGIER, il y a longtemps, et plus recemment 
l’un de nous pour la loi portugaise, ont tent6 un classement des 
metiers, selon ce critere. Mais ?t notre connaissance, il n’existe 
rien de recent dans ce domaine, la soci& d’Ergophtalmologie de- 
vrait entreprendre un travail de cette nature, avec des mises B jour 
justifiees par le developpement de l’industrie, du commerce, de 
I’agriculture et de toutes les activites tertiaires. Et ce ne sera pas 
une mince besogne, puisque le recensement des affections profes- 
sionnelles decompte 12.000 postes. 

Alors il serait possible d’introduire dans le bareme un parame- 
tre representatif de cette situation. Le travailleur deficient pourra-t-i1 
exerccr le mame mcticr ? 11 faudrait en connaitre les exigence6 vi- 
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suelles. L’on peut souligner la b5gislation du Grand-Duch& du 
Luxembourg, qui confere le soin de chiffrer l’incapacit6 perma- 
nente partielle B un College d’Experts, compose d’un medecin 
g&rBraliste, d’un specialiste eventuel et d’un comptable averti de 
la legislation du travail. Ce groupe a pour mission de rediger un 
rapport complet et chiffre, en fonction des sequelles, des profes- 
sions et de l’age. L’enseignement de la medecine comporte, en 
Allemagne Fed&ale, des tours obligatoires sur l’indemnisation du 
dommage corporel... et l’on peut esperer que, de ce fait, les experts 
germaniques ont la chance de tabler, dans tous les cas litigieux, sur 
des certificats initiaux complets et p&is ! 

Ebauchons, toutefois, cette classification des postes de travail, 
en fonction des aptitmles visuelles requises. 

Certain% metiers requierent I’int6grit.e de la fonction visuelle 
dans son ensemble : acuite d&Se, champ visuel conserve, vision 
binoculaire Bquilibree, vision colorBe sans defaut, adaptation lumi- 
neuse parfaite, 

- ce sont toutes les professions de K s&nit& B : conducteurs, 
pilotes, navigateurs d’engins de transport en commun par air, mer, 
rail, route, signaleurs et timoniers ; 

- une bonne acuite Bloignee est necessaire aux chasseurs et 
gardes-chasses, aux geometres, arpenteurs, visionneurs de films, 

- une bonne acuite ,de pres interesse : ajusteur, horloger-bi- 
joutier, joaillier, ciseleur, graveur, photographe, heliograveur, litho- 
graphe offset, clicheur-typographe, dessinateur industriel, cartogra- 
phe, physicien, brodeuse-lingere, stoppeuse-remailleuse, ouvriere en 
bonneterie. 

Certain% efforts continus de fixation peuvent entrainer l’asthe- 
nopie B laquelle s’exposent tout particulierement avec les ouvriers 
prec&demment cites, les tourneurs, fraiseurs, bobineurs, outilleurs, 
correcteurs d’imprimerie, mecanographes, comptables, couturieres, 
dentellieres, monteurs d’electronique, microsondeurs. 

L’int&rittS du champ visuel est indispensable aux : conduc- 
teurs de vehicules, de ponts roulants, de chariots Blevateurs, de 
grues, bulldozers et laminoirs, ouvriers du bltiment, mapons, cow 
vreurs, pompiers. 

Encore convient-il de distinguer les deux aspects de la campi- 
metric : peripherique ou panoramique et pericentrale, ou ergora- 
mique, et la vision du relief aux coiffeurs, sculpteurs, modeleurs, 
soudeurs autogenes, sertisseurs de bijoux. 



122 L’ANNBE TH~RAPEUTIQUE ET CLINIQUE EN OPHTALMOLOGIE 

La couleur intervient : 

- soit comme un element d’information et son exacte per- 
ception est indispensable aux conducteurs d’engins, Qectriciens, 
Blectroniciens, chimistes, biologistes, physiciens, telephonistes, stan- 
dard&es, forgerons, soudeurs, horticulteurs, maraichers, fleuristes, 
pltissiers, confiseurs, droguistes ; 

- soit comme un element d’art ou de decoration et c’est le 
cas pour les peintres, coloristes, photographes et cineastes, impri- 
meurs, encreurs, cartographes, teinturiers, peaussiers et drapiers, 
tisserands, liciers, coiffeurs, Btalagistes, decorateurs, carreleurs, bi- 
joutiers, lapidaires, modistes, couturiers, gantiers, tapissiers. 

D’autres professions doivent resister A l’6blouissement : chauf- 
feurs de nuit, soudeurs, forgerons, fondeurs, pompiers, conducteurs 
de laminoires, acteurs de cinema et de t616vision. 

A d’autres, le port de lunettes est interdit ou ma1 commode : 

- pour des raisons esthetiques : acteur, danseur, mannequin 
(sauf quand ils presentent une collection de montures de lunettes), 

- pour des raisons de tolerance et ,de confort : cuisinier, blan- 
chisseur, travail dans la b&e et la poussiere, 

- pour des motifs de securite, b&heron, Blagueur, sportif, 
acrobate, marin, maqon, couvreur. 

Mais la nature du metier exerce et de ses exigence6 visuelles 
n’intervient pas seule. 

La capacite d’adaptation B un nouvel exercice est tri% lourde- 
ment condition&e par l’cige du bless& Ige legal et Pge mental, tout 
un ensemble qui constitue la personnalite de l’individu, dominee 
par sa motivation par rapport B sa capacite et B 68s efforts per- 
sonnels de rehabilitation et B sa volonte d’integration dans le milieu 
socio-Qconomique. 

Et ceci nous m&e directement B l’etude du milieu dans lequel 
va Bvoluer l’handicape. 

B) LES CONDITIONS EXTERIEURES A L’INVALIDITE 

DEPENDENT ESSENTIELLEMENT : 

- des dispositions &gales qui statuent sur son cas, 

- de la situation Bconomique du march6 ,du travail. 

Ces dispositions Z&ales sont des plus variables, selon les pays 
et m&me dans un m8me pays, selon les tribunaux appeles a en con- 
naitre. Elles sent, en fait, Btroitement dominees par la conception 
que le legislateur se fait du dommage indemnisable. 
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De la notion de risque professionnel, elle est pas&e a celle de 
risque du travail et finalement de risque d’autorith impliquant la 
responsabilite de l’employeur qui ,donne des ordres, vis-a-& du 
salarie qui les execute, et cela quelles que soient la nature du tra- 
vail ?I executer et l’adresse ou la maladresse, la prudence ou l’impru- 
dence de l’executant. 

Cette conception << forfaitaire >> a le gros avantage de ne pr&er 
B aucune recherche de responsabilite. Elle est dorm d’application 
rapide. Mais elle s’accompagne de mesures particulieres. 

C’est ainsi qu’en France, les indemnites inferieures a 50 $%J 
sont comptees pour la moitie de leur valeur. 

En Belgique, l’on tient compte du pourcentage effectif inscrit 
au bar&me edit& par le c Moniteur >). 

La victime touche 80 ,“/o de son salaire jusqu’au 28” jour d’inca- 
pacite temporaire totale, et 90 “/o B partir du 29” jour. Puis on eta- 
blit un taux d’incapacite temporaire partielle, s’il reprend son tra- 
vail leger ou 1 mi-temps, alors qu’en Italie et en Grande-Bretagne, 
on passe directement de l’incapacite temporaire totale ZI l’incapacite 
permanente partielle. 

Au Portugal, la loi sur les accidents du travail co&d&e des 
limites maximales et minimales de coefficients d’incapacite pour Chad 
que nosologie Qementaire conduisant B une incapacite permanente, 
selon les groupes professionnels et 1’Bge de la victime. Ainsi, le 
coefficient d’incapacite permanente du sir&t&, etabli par le m&de- 
tin traitant, est corrige par 1’Expert du Tribunal et agr66 par le 
Juge concern& Et c’est ce dernier qui, dans son prudent arbitrage, 
corrigera cette &valuation, s’il I’estime necessaire. 

Dam les consequences d’un accident du travail, la Grande- 
Bretagne distingue celles ,de (< l’injury ,, dont le taux est habituelle- 
ment faible et celles du < disablement a, perte Qconomique, man- 
que a gagner beaucoup plus importante et accessoirement celles des 
prejudices moraux. 

La legislation americaine vise surtout B regler rapidement les 
indemnites du bless& Dans 1’6tat de New York, I’administration 
decide ou non de tarifier certaines incapacites. Des rapports precis 
du medecin traitant, le ,dossier hospitalier complet, sont envoy&s aux 
Caisses d’Assurances : rapport initial avant la 48” heure, au 15” 
jour, dkcidant ou non de l’imputabilite, au 22” jour, puis un rap- 
port terminal qui precise : l’imputabilite et la rehabilitation. 
Quand celle-ci exige des soins chirurgicaux, une reeducation, une 
prothese, le bless6 du travail ne peut s’y soustraire, sous peine de 
perdre sa prestation. C’est le medecin conseil de la Caisse qui exa- 
mine le bless& connaissance prise de tout le dossier, dicte son rap- 
port par telephone B une secretaire qui le livre, dactylographie, 
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dans les minutes qui suivent. Puis le medecin traitant et le bless& 
comparaissent aussit8t devant une commission qui fixe le taux 
d’1.P.P. Le tout est termine dans la journee << Time is money >>. Mais 
la &cite n’est pas toujours assimilee B une invalidite B 100 “/o. 
Certain% Btats l’evaluent B 85 *%, mais des bar-Ames tres fouilles 
(comme en Californie), distinguent entre les fonctions vitales (cons- 
cience, respiration, circulation, nutrition) et les fonctions secon- 
daires (neurosensorielles et locomotrices), et &urn&rent 311 lesions 
pour 1050 professions. 

Le bar&me du Bresil compte 365 lesions pour 966 professions. 

La situation e’conomique et le march6 du travail diminuent 
egalement les possibilites de reemploi de l’handicape, surtout quand 
il a atteint un certain Lge. 

En France, des dispositions legales favorisent sa mise B la re- 
traite anticipee, avec une invalidit permanente partielle. Si les 
invalides pension&s par la SBcurite Sociale reprennent une activite 
professionnelle, ils ne peuvent rumuler le benefice de leur pension 
avec leur salaire que sous condition d’un plafond de ressources. 
Les dispositions relatives aux non-salaries demeurent plus sCvi?res 
que celles qui visent les invalides salaries, malgr6 l’assouplissement 
progressif de cette &&rite par l’evolution de la jurisprudence. Et 
les aveugles, travailleurs pensionnes, continuent ?I beneficier de 
l’allocation de la tierce personne, quels que soient leurs gains 
professionnels. 

11 n’y a pas toujours de rapport entre la reduction de la capacite 
de travail et le salaire, B cause des fluctuations du march& de 
l’offre et de la demande, du maintien du salaire integral par l’em- 
ployeur, pour des raisons de commiseration ou l’estime pour un 
travailleur apprecie, et inversement, du fait de l’inertie, du calcul 
ou de la mauvaise volonte de certaines victimes. 

Et c’est pour corriger ces in&alit&, ces iniquites, pour assurer 
une justice plus grande, que la Z&sZation cherche ci Bvoluer. 

Le travail professionnel ne resume pas la vie de l’homme qui 
ne saurait s’integrer dans le slogan cruel : metro-boulot-dodo. 
L’amputb cite demeure ampute, en dehors de ses heures de travail, 
quand il gofite des moments de loisirs ou des activites non &mu- 
n&es. Des r6percussions pecuniaires, familiales, sentimentales, 
peuvent affecter son avenir. Le dommage corporel ne concerne 
done pas seulement le travailleur, l’homo faber, mais l’homme tout 
entier dans son humanite. Et c’est cette humanite que la justice 
sociale, docile aux droits de l’homme, devrait s’attacher 2 rkablir 
dans toutes les potentialit& dont il disposait avant l’accident. 
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En France, la commission Chenot avait propose d’evaluer un 
double element dans le dommage : 

- une repercussion Bconomique B la revision toujours possible, 

- et une depreciation anatomo-physiologique, fonction de 
l’age plus que de la situation sociale ou professionnelle. 

Mais ces propositions s’appliqueraient surtout aux Instances 
de Droit commun, assez differentes de la reparation des accidents 
du travail B l’esprit forfaitaire. 

Ainsi, la reparation l&gale valorise l’incapacite par un dommage 
humain et non simplement economique. C’est ainsi que PALMIERI 
distingue trois facteurs dans cette mesure de la valeur humaine : 

- l’etat psycho-physiologique, 

- l’aptitude de production, 

tous deux individuels, representant la capacite de travail de l’inva- 
lide, 

- les conditions exterieures plus ou moins favorables, et la 
somme des trois constitue la capacite de gain. 

F. ROZAS utilise la methode de SCUDDER et determine le degre 
d’invalidite, en fonction de trois composantes : anatomique A, fonc- 
tionnelle F, Bconomique E. C’est la methode A.F.E. 

11 ne serait pas juste non plus de restreindre l’indemnit8 1 la 
reduction de la capacite de gain manifest&e par la victime. Cela 
conduirait dans des cas extrdmes : 

- a penaliser, par une reduction excessive des prestations, 
l’individu courageux qui deploie le maximum d’efforts pour sur- 
monter son infirmite, 

- a maintenir Qternellement, sous le p&texte de la chose jug&e, 
da rente au semi-oisif qui se refuse au traitement qui pourrait ame- 
liorer son &at. 

Ce souci n’echappe pas aux Instances Internationales : Comite 
International de Readaptation medicale de 1’O.M.S. 1968. L’un de 
nous vient d’avoir plusieurs entretiens avec les chefs responsables 
du B.I.T. et de l’O.M.S., par l’intermediaire de 1’A.I.S.S. (comite 
permanent de l’association internationale de securiti: sociale) et du 
Comite International permanent de MBdecine du Travail qui se 
montrent ,d’accord sur ces propositions. 

Ainsi, la reparation des Accidents du Travail obeit, suivant les 
pays, a des regles tr& diverses, et la suggestion d’un bar&me uni- 
forme parait a la fois audacieuse et dkpassee. Ce qui importe, c’est 
de promouvoir une conception homogene sur la nature et l’objet 
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de la reparation du dommage corporel. On peut s’accorder aur 
la necessite de substituer une rehabilitation, une readaptation de 
l’handicape B sa nouvelle condition, 1 l’octroi d’une simple rente, 
m&me modulee par les facteurs envisages deja, ou par l’evolution 
de son handicap ou de la situation economique. 

11 faut en refaire un homme dote de toutes ses possibilites 
d’epanouissement, d’autonomie, de travail, de culture, de vie senti- 
mentale... et ce n’est pas si difficile qu’on le pense. Ne voyons-nous 
pa8 deja 80 % des monophtahnes garder leur metier initial, et 30 % 
des aveugles Bgalement, apres un certain entrainement et un amena- 
gement Bventuel de leur poete de travail ? Le handicap visuel, con- 
trairement B ce que pense l’opinion publique ma1 informhe, est un 
des moins malaises a surmonter : l’entrainement B la locomotion par 
l’usage de la canne longue, l’apprentissage des gestes de la vie quo- 
tidienne, l’etude du Braille abrege, l’emploi du magnetophone et 
de la machine 5 6crire ont recr68 des individus complets, B partir 
de malheureux qui se croyaient condamnes a l’inactivite totale par 
une nuit sans aurore. Demain, les possibilitb de compensation Blec- 
tronique entre les diverses activites sensorielles apporteront davan- 
tage. Le recours aux holographies lashisees franchit d&j” les milieux 
opaques. l’eut-Gtre un jour viendra-t-i1 oti l’on pourra faire entendre 
la lumiere par les aveugles et voir les sons par les sourds. L’essen- 
tie1 demeurera, comme toujours, l’integrit6 de la commande et de 
la conscience centrales. 

Mais c’est 11 toute une psychologie (2 modifier. Que ce soit en 
mat&e de droit commun ou d’accident du travail, une place beau- 
coup trop importante est accord&e par la legislation au dedomma- 
gement pecuniaire, par rapport a la readaptation B une situation 
nouvelle. Or, c’est la le devoir ,de la SociBtB tout entiere. La sBgr4 
gation est impensable, aussi bien dans le domaine de la race que 
dam celui de l’invalidite. L’un de nous a lutte toute sa vie pour in& 
grer dans les classes normales les jeunes enfants aveugles. L’expe- 
rience lui a don& raison. Les ateliers prot6ges, les emplois reserves 
ont amorce cet amalgame souhaitable au prix de certain8 amena- 
gements. 

Mais cette evolution exige d’abord une prise de conscience de 
la nature psychologique du probleme de la part des interesses, de 
tous les interesses, c’est-a-dire de - l’invalide - des individus qui 
l’entourent de p&s, appartenant B la cellule que sont la famille, le 
bureau, l’atelier, le chantier, - de la societe qui exteriorise se8 sen- 
timents par son attitude collective et par les regles de sa jurispru- 
dence. 

Or, que constatons-nous ? Chez l’invalide tout d’abord : le han- 
dicap& majeur, que constitue par exemple l’aveugle, reagit B cette 
Bpreuve avec sa personnalite tout sntiere, son temperament, fond 
db sur l’image qu’il a de lui-meme et l’image qu’il pense que les 
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autres ont de lui, avant .et apres l’accident. Notre experience quo- 
tidienne nou8 en montre l’extraordinaire palette. Les uns se refu- 
sent B envisager la situation dans tout ce qu’elle impose de contrain- 
tes et d’efforts personnels. Ils se refugient dans les fantasmes, l’espoir 
d’un rem&de miracle, d’une operation salvatrice, deviennent la proie 
de mages indelicats, se ferment a la &alit6 ou adoptent, vi&vi8 
d’elle, une attitude provocante. On les voit Bvoluer vers des bloca- 
ges psychologiques, des regressions affectives, des syndrome8 carac- 
teriels, nevrotiques ou psychotiques. Leur reeducation sera diffi- 
tile. 

A Poppose, d’autres, rares mais non exceptionnels, repondent 
B l’invalidite par une acceptation dynamique. 11s y trouvent un motif 
de conquete, de depassement personnel et social. Leurs protheses, 
leurs instruments, les amenagements de leurs postes de travail, ils 
le8 considerent comme des serviteurs utile8 et dociles, les marche- 
pied8 d’une nouvelle ascension qui leur apporte autonomie, inde- 
pendance, promotion. Ce sont des exemples pour leurs camarades, 
leur entourage. 

- Mais la plupart se bornent B une acceptation resign&e, conforme 
au stereotype que contribuent ?I creer l’opinion publique et la legis. 
lation sociale. Leur tonus mental, Ieur potentiel volontaire flechis- 
sent en m8me temps que leurs possibilites intellectuelles, matrices, 
sensorielles. Prisonniers de leur invalidite, ils s’y habituent sans 
chercher B la surmonter. Pour eux, le bonheur ne reside pas dam 
la satisfaction de8 d&sirs, mais dans la reduction des besoins, dans 
une Bconomie restrictive qui cadre parfaitement avec ce qu’attend 
d’eux la Societ6. 

Et comment -pourrait-il en 8tre autrement ? Quand nous obser- 
vons, vis-&is de l’invalide, les reactions : 

- de l’entourage immediat ? 

- de la societe tout entiere ? 

L’entourage immediat Bprouve d’abord une sensation de g8ne, 
de malaise devant cet individu different < scandale >> qui vient en 
contradiction de l’ordre naturel. Pour 8e proteger contre cette an- 
goisse personnelle, qui inquiete mais qui rassure aussi (car le sujet 
sain se tranquillise d’echapper B la maladie), la reaction varie : 

- les uns < surprotegent B, animes par la sollicitude, la charite, 
mais aussi un besoin de liberation d’une culpabilite personnelle 
plus ou moins consciente et plus ou moins justifiee, 

- les autres trouvent dans les mesures sociales de protection 
accord&es B l’invalide, un motif de rejet, ,de fuite, une justification 
de leur Bgoi’sme ou du besoin de securite mentale et materielle B 
maintenir autour de l’btre < different B. 
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Les reactions de la Sock% ne sent pa8 toujours aussi pures 
que l’expose la legislation dans le preambule de ses lois. Elle com- 
mence, et c’est inevitable, par definir le handicap par des elements 
de nature pejorative, minorante, reductrice. L’invalide cst rm 
<( d&la& > inferieur, socialement ; aussi sera-t-il pris en charge 
par la Societ6 qui lui reconnait de8 droits, mais comme peut en 
avoir un assist& vis-a-vi, de l’organisme qui le secourt. Les cons& 
quences en sont lourdes pour l’invalide, sur le plan psychologique 
surtout : ses allocations, sa rente le confirment dans cette sujetion 
qui n’e8t certes pa8 faite pour susciter chez lui des effort8 person- 
nels dint&ration et d’insertion. C’est une veritable << segregation >) 
dont il est victime. 

Pour modifier cet &tat psychologique, l’information de l’opi- 
nion publique est indispensable. PlutBt que de les rejeter, en abri- 
tant a bas prix une << bonne conscience >> derriere un cadre se& 
de mesures d’assistance et de categorisation, elle doit se sentir soli- 
daire de8 diminues physiques, les integrer dans Be8 ateliers et se6 
bureaux, en se gardant d’une attitude de surprotection, offensante et 
sterilisante pour la victime, savoir que l’equilibre psychologique 
et economique exige le reemploi des mutiles du travail qui doivent 
redevenir de8 citoyens, des travailleurs, de8 hommes a part entiere. 

Deux autres condition8 sont indispensable8 : 

- l’imagination de la part du legislateur : plutot que de met- 
tre sur ordinateur les multiples facteurs qui peuvent moduler l’eva- 
luation du dommage corporel, afin de le chiffrer par I’octroi d’un 
capital ou d’une rente, il lui faut promouvoir, definir, structurer, 
equiper toutes les modalit de readaptation et de reemploi, en 
attenuant au maximum les differences entre camarades de bureau et 
d’atelier, 

- le courage et la volonte de la part de la victime. Beaucoup, 
parmi ceux que nous n’avons pu arracher B la &cite, s’en sent mon- 
t&s extraordinairement riches, mais ces vertus fleuriront d’autant 
plU8 vives et fecondes que les conditions preckdentes seront rem- 
plies. Les immense8 progres de la mcdecine, de la chirurgie, de 
l’ergotherapie les rendront accessible8 a l’homme qui y retrouvera 
son independance. 

a) Dans l’etat actuel de8 structurees l&gales, 

- nous souhaitons I’enseignement de notions plus solides et 
obligatoires sur la nature et la reparation du dommage corporel. 
En France, un diplome de cet ordre existe depuis 1962, mais il 
n’est exige quk de8 Medecins du Travail. 

Seule I’Allemagne Fed&ale parait actuellement comporter dans 
l’enseignement medical g&r&al de8 tours de cet ordre. 
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Nous proposons : 

- que le bar&me ci-joint soit diecute et approuve apres modi- 
fications eventuelles, pour etre adopt6 dans la Cadre International 
le plus Btendu, 

- que le montant des pensions d’Invalidit8, souhaitons-now, 
soit calcule sur la totalite du salaire et non sur une fraction de 
celui-ci, comme c’est le Ca8 dans la plupart de8 pays, 

- que l’assurance accident du travail et maladie profession- 
nelle soit obligatoire pour toutes les entreprises, quelle que soit 
leur nature, y compris les profession8 agricoles et pour tous les sala- 

.I 
ries... et pa8 seulement les mensuels. 

b) Mais surtout nous voudrions qu’a une politique de segrega- 
tion et de dedommagement pecuniaire soit aubstituce une Politique 
de RGducation et de Reclassement. Et il faudrait commencer trb8 
tot. L’un md’entre nous, rompant avec la segregation, a pu integrer de8 
jeunes enfants aveugles dam des classes normales. Et cela pour leur 
plus grand bien, puisque leur Bpanouissement 8’en trouve plus rapide 
et plus complet. Mais aussi pour le bi%fice de leurs compagnons 
de jeux qui, plus tard, a l’atelier, trouveront tout i fait normal 
de voisiner avec un mutile du travail. 

Des instituts techniquement bien equip&B, destines aux handi- 
cap& visuels sont necessaires. 11s n’y feraient que le stage de courte 
duree, capable de leur rendre leur autonomie. 11 faut former un 
personnel qualifie, itinerant, mobile, capable non seulement de 
guider et de secourir l’invalide B 8on paste de travail, dans son 
propre foyer, mais surtout d’informer, d’eduquer m&me l’employeur, 
les collaborateurs et la famille. 

Car l’opinion publique, malgre le nombre et la gravite des 
accident8 du travail et de la route, est encore ma1 inform&e sur tous 
ces points. 



PREMIER SYMPOSIUM INTERNATIONAL 

SUR LE CHAMP VISUEL 

TENU A MARSEILLE DU 20 AU 24 MAI 1974 



NOTE D’OUVERTURE 

A. DUBOIS-POULSEN 

Monsieur le President de 1’Universite de Marseille, 

Je vous remercie au nom de tous d’avoir bien voulu presider 
ce symposium et de lui accorder votre parrainage. vous 6tes par 
votre ceuvre de physiologic neurologique le plus a mdme de nous 
comprendre et c’est pour now un grand honneur que d’ouvrir nos 
travaux 80~8 votre competente autorite. 

Mesdames, Messieurs, Me8 chers Collegues, 

Aujourd’hui commence B Marseille le premier symposium In- 
ternational sur le champ visuel. C’est une circonstance exception- 
nelle car jam&s jusqu’a present la Science de la vision peripherique 
n’avait fait l’objet d’une reunion. La pathologie de l’organe visuel 
ne compte plus se8 assises, la physiologie de la vision est abondam- 
ment represent&e mais dam? d’autres domaines tels que la vision des 
couleur8, ou l’electro-physiologie pour n’en titer que deux. La 
connaissance du champ visuel qui a pourtant se8 lettres de noblesse 
dont les origines sont t&s ancienne8 et qui domine toute une seman- 
tique et une pathologie da jamais eu l’honneur d’un congres et 
dune etude pour elle-m&me. Ce sent done de8 journees memorable8 
que nous allons vivre. 

Ce symposium se tient B l’occasion du 22” Congres Internatio- 
nal d’Ophtalmologie dont il est l’une de8 reunions preliminaires 
au m&me titre que de nombreux autres repartis dam les principales 
villes de France. Le Professeur BRECEAT qui preside ce congres a 
bien voulu nou8 envoyer le telkgramme suivant : << Je souhaite un 
plein succes au 1”’ symposium International sur le champ visuel 
qui va 8e tenir a Marseille. J’adresse l’cxpression de mes sentiments 
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d’amitie 1 son President et a son secretaire g6neral et mes vceux 
de bon et fructueux travail ?I tous ses membres D. Nom le remer- 
cions de l’amicale attention qu’il nous temoigne ainsi. 

Je remercie aussi tous ceux qui ont activement participe a 
l’elaboration de notre reunion. Ce n’etait pas facile car les p&i- 
metristes avaient jusqu’a present peu de contact8 entre eux et ne 
8e connaissaient que par leurs publications. 11 fallait done creer 
un courant qui n’existait pas encore et susciter pour la perimetrie 
ce qui est depuis si longtemps connu dans les autres disciplines. Les 
Ophtalmologistes ont une vocation d’amitie mutuelle et internatio- 
nale qui se manifeste en toutes circon8tances. Je suis done certain 
que ce reflexe jouera B nouveau et que nos reunions d’aujourd’hui 
seront le depart d’cchanges de plus en plus fructueux. Les grands 
artisans ont et& en tout premier lieu votre secretaire g&n%-al, le 
professeur GaBtan JAYLE, qui a dti assumer toute l’organisation mate- 
rielle B Marseille meme, coordonner les &changes de vue scientifi- 
ques qui devaient aboutir au programme d’aujourd’hui et etre en 
somme l’architecte de son ordonnance. Le docteur MARTIN l’y a 
puissamment aide. Je n’aurai garde d’oublier les initiative8 de plu- 
sieurs d’entre nou8 sans lesquelles ce symposium n’aurait sans doute 
jamais vu le jour. Le docteur GREVE, d’Amsterdam lui a don& une 
grande impulsion par son dynamisme et sa volonte d’aboutir. Ma- 
dame le Professeur AULHORN, le docteur VERRIEST ont largement 
contribue a sa naissance et 5 son organisation. Je les remercie au 
nom de tous et je remercie aussi ceux qui sont Venus de si loin. 

Je vous souhaite au nom du professeur JAYLE et de moi-m&me 
une cordiale bienvenue dam la ville de Marseille qui se pare pour 
nou8 de tous 8e8 charmes mediterraneens. Ici siege I’une des prin- 
cipales 6coles ophtalmologiques francaises dont la vocation a et& 
surtout l’application de la physiologie sensorielle visuelle B la seman- 
tique oculaire. Puissions-nous sous un tel patronage reussir ce 
pourquoi nou8 8omme8 reunis, donner une conscience collective B 
des chercheurs jusqu’ici disperses mai ceuvrant dam un ideal com- 
mun. 



FIRST INTERNAilONAL SYMPOSIUM 

ON THE VISUAL FIELD 

A. DUBOIS-POULSEN 

We must deplore the fact, that the studies upon the visual field 
are actually neglected for the benefit or other methods of explo- 
ration which have not their semeiological wealth nor their precision. 
It is because their essence is of a subjective origin and because 
they carry with themselves a certain suspicion as to the validity of 
their results. They are in an other hand much time consuming, 
they may not be put in every hands and they require a very long 
patience. Their principles which are drawn from the sensorial phy 
siology and from the photometrical physics must be previously 
understood and assimilated before being available for clinical prac- 
tice. This is as much rocks on which many spirits perish when they 
are not enclined to interdisciplinary conceptions. But it is firstly 
the subjective character of their methods which are blamed. The 
champions of dead anatomy will always be confident in what they 
think to be indisputable facts. They call them objective by opposi- 
tion to others which are said subjective ones. But they don’t see 
that they are forbidding to themselves the study of the functions 
especially of the sensorial ones. We are not contemptuous of the 
anatomical approaches, of the results of Ophthalmoscopy, of the 
improvements of radiography and of the new methods originated 
from echography and Auorography. They put objectively in evi- 
dence the existence of lesions but it will always be necessary to 
state their effects upon the functions because we are dealing here 
with a sensorial organ. How could anatomical pathology be com- 
pared to ocular semeiology which cannot be but visual in its es- 
sence ? The anatomoclinical method so beloved by Charcot, has 
not an other definition. It is always as fruitful because it is true and 
cannot therefore be aging. 

Another clinical tendency which is more physiological is op- 
posed to the methods in which the subject is asked to give an 



136 L’ANN~E TH~RAPEUTIQUE ET CLINIQUE EN OPHTALMOLOGIE 

answer. A sensorial situation is experimentally created and is 
eliciting a recordable modification independant of the conciou- 
ness. It is the electrical recordings of electroretinography of 
oculography and of evoked potentials. It is not in our mind to 
criticize methods which have brought so many teachings of a so 
high value in neurophysiology. But we don’t understand why they 
are opposed to the subjective investigations. 

In reality, every people is eager to make them say exactly 
which had been already discovered by subjective proceedings un- 
ment between the two kinda of results as reassuring. They have 
on an other side and the physiologist is considering the good argu- 
ment not be able to solve the great problems of colour vision and 
they don’t seem able to be applied to the study of visual fields. 
Consequently we do not consider that the psycho-physical science 
is dead and superseded by investigations of an other nature. No 
matters the way which is leading to a good knowledge. 

The excess in claiming for objectivity is not only belonging 
to clinicians. The pure physiologists are also turning themselves 
aside from the human psychophysics to prefer studies on animal 
which is interrogated by conportmental reactions. This method 
gives more elementary answers which are often statistically more 
elaborated. But whatever it be, Man is only able to communicate 
with all its hazards and its errors and verify the nature of 
his perceptions. But animal study is but a deduction of notion al- 
ready acquired on man and transposed to the animal on which 
they have to be verified. Psychophysics therefore have not lost any 
of their rights, They are still a living science the developments 
of which are not ended and they are still marvellous tools to reach 
a good knowledge in the sensorial field. 

It is therefore not a shame to recommend oneself on it and 
it is deplorable to state that an error in judgment too widely 
spread is braking the improvement of a science the importance of 
which is great not only for the ophthalmologist but also for the 
physiologist and the psychologist. 

The study of the visual field is unfortunately submitted to 
these preconqeived ideas. There is no reason to take these facts into 
account. All means are justifiable to reach knowledge. 

The study of visual field is aiming to understand the cha- 
racteristics of the peripheral extracentral vision by opposition to 
the central vision. It significates to take visual consciousness of 
the external world at the side of the zone fixated when one is 
looking at something. Everythin, u which is around this very nar- 
row zone constitutes the peripheral vision. The perceptive pro- 
prieties of the two regions are very different. For reasons of 
convenience due to voluntary attention and to its maintenance 
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it is the modalities of the central vision which have been more 
often studied and which are actually the best known. But there 
is a great interest to have as precise as possible an understanding 
of the peripheral vision. Central vision and peripheral vision are 
exerted inside the visual field notion of instrumental optics trms- 
posed to the eye. The field of an instrument is in fact the extent 
of the space which is seen through it. We speak of the field of 
a spectacle, of a telescope, etc. The field has limits for it does not 
include the totality of space. Vision is exerted inside the limits 
of the visual field with different modalities for the peripheral 
or the central parts. The aim of the present symposium is to clarify 
a knowledge of the peripheral vision. Such a definition acknow- 
ledges as legitimate and interesting the researches of the limits 
of the field and the anatomical or physiological discussions on 
their extent but does not permit to be confined in them. When 
these limits are known it is necessary to know how vision is ope- 
rated inside of them and it is this care which is the basis of the 
modern investigations. 

The desire to know the peculiarities of the extra central 
vision is shared by two categories of searchers. The physiologist 
is searching for a pure and theoretical knowledge of the data. 
His aim is the exhaustive study of the visual sensation and if pos- 
sible its understanding. The ophthalmologist as a clinician is inte- 
rested by the normal to study its deviation, to establish what is 
pathological and to extract of physiological and pathological data 
signs leading to a diagnosis : in one word he is searching for a 
semantic science, preoccupation which is very ,different but requi- 
res as severe approaches submitted to imperatives of efficacity, 
simplicity, rapidity and of signification. There is no opposition 
between the two ways but a complementary action, each of them 
helping and strengthening the other and it is the reason why phy 
sicians, physiologists and clinicians are meeting together in the same 
symposium. 

The history of what is known about ‘the visual field and 
its content is a very long one, made of hesitations of erroneous 
conceptions among which suddenly arises a fruitful idea. Secula- 
ries have been necessary to reach the modern conceptions. We 
know that they are very incomplete and we hope to improve 
them, but we know nowadays what we want and our aim is very 
clear. I think that there is no better introduction to this sympo- 
sium than drawing before. you in large draughts the history of 
perimetry and to give a definition of the actual tendencies. 

The first mention of the visual field that I succeeded to 
find is consigned in the book on optics from Ptolemeus an as- 
tronom who lived in Alexandria in 50 before Jesus Christ. His 
opinions are reported by Damianos and by Heliodoros of Larissa 
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According to Heliodoros the extent of the visual field would re- 
present a quarter of the celestial dome but it seems according to 
Damianos that it should have been an error of his own and that 
Ptolemaeus should have considered the field as circle. 

He was undoubtedly thinking to its limits. In the field 
the vision was due to the projection of hypothetical rays which 
starting from the eye were going to touch and to feel the object. 
Lately ;Galien confirmed this theory and described a visual cone 
the apex of which was the ocular lens. The same opinions are met 
in Democrite, in Aristotle, in Alexander of Aphrodisias, in Euclid 
of Alexandria. 

Hypocrates is as always at the beginning of the medical patho- 
logical study of the fields and seems to have been the first to 
describe the hemianopsias. 

There is nothing remarkable in the latin authors who all 
agreed to adopt the greecian conceptions without improving 
them. On the contrary the Arabians have certainly known the 
dark camera with its optical imagery. The Kitab al Manazir or 
book of optics or opticae Thesaurus of Ibn Al Haitham whom we 
call Alhazen gives very clear ideas about it. The conception of a 
cone is clarified by assimilation to an optical apparatus but the 
idea still remains that this cone is touching the surrounding space 
to feel it. Many authors nevertheless do not agree with this idea. 
Among them are Al Razi, Al Farabi Ibn Sina whom we call Avi- 
cenne Ibn Rushd or Averroi+s, Salah al Din or Saladin. These ideas 
and these discussions had a strong influence on the occidental 
scientists by the intercession of Spain. 

It is the Renaissance which saw the birth of the modern ideas 
on vision and on the field. The optical glasses were known since 
1285 and the discussions were going on the theories of emission 
and immission. Leonardo da Vinci who knew the dark camera did 
not go further. It was the same with Franciscus Maurolycus who 
continued to believe that the images were erected on the fundus 
of the camera. 

Iohannes Baptista Porta in 1593 must be considered as the 
true father of the modern perimetry. He knew the dark camera 
but placed the images on the posterior surface of the lens. He 
nevertheless created the first instrument. It was a wooden plank 
at the extremity of which a nail was sticked. It was the fixation 
point. He put on the plank white stones which were the peri- 
metric targets. He recognized so the peripheral decrement of the 
sensibility, the role of illumination and of contrasts. 

The following scientists intervened in the conception of the 
visual field but to give to it the same signification that is to say 
that of an optical instrument. 
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Platter was the first to put the images on the retina but it 
was Kepler who gave the fundamental laws of the ocular diop 
tires and described the field as slightly larger than a hemishere. 
Copernic, Tycho Brahe, Galilea, Huyghens, Newton, Scheiner 
brought other fundamental conceptions on vision but except as 
to the optical limits few were dealing with the visual field in 
itself. 

It was in 1668 that Mariotte made his great discovery. Let 
me insist upon it for Mariotte is the first great French name on 
this long list of scientists and his discovery orientated the concep- 
tions on thk visual fields in an other direction than the geome- 
trical research of their limits. The spot which bears his name was 
the first detail discovered inside the field. 

It signified to draw attention towards the properties of vision 
inside the visual field and to be not the slave of the notion of 
limits. The discovery of the blind spot had at this time a greater 
echo than the other discoveries of Mariotte, the perfect gazes law 
for instance. Mariotte travelled in many countries to let know his 
discovery and it is said that he made in the British Court a de- 
monstration by putting up twelve gentlemen in a line along a wall 
in front of the king. The head of the ninth one disappeared when 
the king looked, at the head of the first ; so far the king had a great 
desire to cut the head of this gentleman for political motives. 

Later on new works brought out new precisions. Jung in 1800 
gave the first precise measurements of the fields. He stated up 
the diminution of the visual acuity from the center to the peri- 
pheral part and gave new determinations of the Mariotte’s spot. 
Purkinje discovered the peripheral achromatopsia. In pathology 
Beer gave the description of the central and paracentral scotomas. 
Desmarrs who is best known as a surgeon, gave also a large contri- 
bution to the knowledge of the fields. 

The idea to use the science of visual physiology for clinical 
work is due to Von Graefe and it is not contestable that he is 
the true father of the clinical perimetry. The instrument which 
he used was nevertheless a flat campimeter. 

The rotating perimetrical arc which allows the presentation 
of tests under a constant solid angle in every meridian of the 
phenomenal space was built some time after. It was the in- 
vention of Forster with the collaboration of Aubert, but Landolt 
make so important a work with it that soon it was called perimetri- 
cal arc of Farster Landolt. 

We are now coming to the contemporary period, Its be- 
ginnings were marked by the works of two Danish men, Bjerrum 
and Ronne. The discovery of the field troubles in glaucoma are 
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owned to Bjerrum who described the arcuate scotoma. It ears his 
name but the first description was given in reality by Landberg. 
All these discoveries were made with the campimetric methods of 
Von Graefe and by using tests of different surfaces. It was ,already 
a question of quantitative perimetry and it is just to speak of 
the campimetric screen of Bjerrum every time it is spoken of cam- 
pimetry. The discovery of Bjerrum had a great repercussion in 
the Berlin international Congress where it was published. Almost 
at the same time another Danish man Ronne gave a definitive basis 
to the quantitative conceptions for the field exploration. He 
had remarked that the limits of the field were varying according 
to the size of the tests which were used. The sensibility versus 
excentricity was an inverse function. He had the idea of the isop- 
ters and defined them as an ideal line joining all the points of 
equal sensibility in the field. 

It is therefore logical to give to him the paternity of the 
perimetrical science in its modern quantitative aspects and we 
have all in our memory the image of the normal isopters of the 
normal field according to Ronne which is reproduced in every clas- 
sical book. 

The science of visual field began with these two authors to 
progress towards more scientific strictness and towards a clini- 
cal original semei’ology. It was the great merit of Traquair to 
start from this data to build a very simple perimetry grounded on 
the variation of one parameter only everything being equal in 
every respects that is to say the illumination of the perimetric 
background, the luminous intensity of the test, the contrast bet- 
ween the test and the background. The combination of the campi- 
meter with the perimeter gave the marvellous and simple capime- 
tric seme’iology and brought the perfection which is so well known. 
The great simplicity of his conceptions lead him to give graphic 
representations which are still the basis of our knowledge as this 
famous island isolated in an ocean of nought, dominated by a peak 
flanked with a crater. The books of Traquair are remaining a 
sure basis of our modern knowledge and I dont think it is possible 
to attain a more magistral simplicity. 

Almost at the same time two Americans Ferree and Rand 
began again in a memorable series of works the study of all the 
parameters of variation of the field extent making them to vary 
each after others everything being equal in all respects as it is 
said by the physicists. In these works ,did come idea of spa- 
tial summations, and of a static presentation of the tests which 
remained nevertheless very different from the actual static peri- 
metry. For the first time the instruments were accurately illumina- 
ted. The backgrounds were not still black but gray and the re- 
flexion qualities of the pigments precisely defined. It is therefore 
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Ferree and Rand that orientated the modern perimetry towards an 
instrumentation characterized by precise photometric physical data. 

It became then very clear that perimetry as it was put into 
practice was but an application of the thresholds theory to the 
clinical investigations. 

The perimetry in a diurnal environment consists in the mea- 
sure of differential thresholds. That is to say to perceive a test 
on a background. It is only to search the value of the sensi- 
bility in the whole extent of the visual field by measuring the 
thresholds. All what was known about thresholds and about their 
parameters of variation became so applicable to perimetry and 
made it wealthy with a fundamental doctrine. It was possible for 
instance to separate two types of parameters, the parameters in- 
trinsic to the subject and extrinsic to him. These last ones being but 
the variable physical conditions of presentation of the stimulus 
it became possible to study and to master them. Hence the birth 
of precise though still subjective methods of exploration. 

GOLDMAN intervened to collect in a same instrument all the 
known fundamental ideas and to considerably simplify the method 
of inscription by an automatic mechanism controlling both the 
displacement of the test and the recording of the results. His 
perimeter uses a cupola uniformely illuminated according to the 
principle of the integrative sphere and projects tests, the pho- 
tometric data and the surfaces of which are well physically de- 
fined. The correspondance between these tests obeys the spa- 
tial summation law with an exponent equal to 0, 84 average of its 
variations in the field. 

The perimeter of GOLDMAN is very easily handled and uses 
the so-called Kinetic method of displacement of the tests in the 
field going from the non-seen to the seen parts. The displace- 
ment is manually realised at a speed which is arbitrarily chosen 
by the examinator. There is so an imprecision which is often 
exaggerated but which is a reality. This instrument is very good for 
a quick study of the fields and for the representation of the vi- 
sual sensitivity along level curves which are similar to those used 
by military headquarters for geographical means. This graphic 
method is called isopteric. 

But a land may be represented according to another technique 
the XC profiles >> which are willingly used for geologic sections 
for instance. Sloan in 1939 and Bair in 1960 gave the demonstra- 
tion that the sensibility inside the field could very well be re- 
presented in that way by plotting the threshold value or its re- 
verse in every point of a meridian Harms and Mulhorn improved 
this idea for the clinical investigation and created the static 
perimetry where the threshold in a point is searched with a steady 
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test. This method has some advantages on the previous one but 
also some disavantages. A beautiful apparatus photometrically well 
elaborated did resume their effort. It is called, the perimeter 
of Tiibingen. 

Many perimetrists put the two methods in opposition and 
the discussions which have been following have been very fruit- 
ful for a best understanding of the techniques of field examination. 
I think for my own that the two methods are not opposite but are 
complementary. It is necessary to know how to use them both. The 
truth is that the topography of the sensibility inside the field 
may be represented in two different ways. The representation 
by means of level curves gives a global idea more directly un- 
derstandable and the representation of the profiles is better fit- 
ted to the study of slopes and of the variation of the sensitivity. 

The two modes of representation are possible with both the 
kinetic and the static method but the level representation is better 
suited with the kinetic and the profil with the static one. 

To blame the kinetic method for its movement is to for- 
get that movement is the essential stimulus of the peripheral 
field. The hunted animal does not move so that not to draw the 
attention of the hunter or of the predator. It is often forgot- 
ten to blame the static method for its errors due especially to 
the local adaptation which itself is due to strain. All these consi- 
derations are nevertheless too schematic for the errors of the 
two methods do not take place in the same site of the field. 
The results of the kinetic method are less scattered in the periphe- 
ral parts and that of the static one in the medium and central 
regions. The two methods must be used in good accordance to 
‘dbtain the more precise <results. 

So far to take a visual field is a long and tedious enter- 
prise. It is not necessary to ask for every patient an explora- 
tion which is worthy of a laboratory and it is the reason why 
new methods have been searched. They are called methods with 
multiple stimuli. Several stimuli are presented at the same time 
in precise sites of the field under a very short time. The patient 
answers that he did see or that he did not and indicates how 
many stimuli he perceived. The answers are so very simple. Pat- 
terns are presented according to a programm and the examination 
is very quickly done. Unfortunately the values of the stimuli are 
systematically supraliminar and many zones of the field escape 
the exploration. The photometric qualities of the tests are not 
well known and it is not possible to multiply too much their num- 
ber. It is expected that these apparatus can be put in every 
hands even non-expert with the hope to obtain a quick scree- 
ning method. This idea is linked with the great idea of automa- 
tion according to which the fields should be taken by programmed 
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machines helped by a small ordinator. This technique should spare 
time and personnel. We built with Magis such an instrument in 
1954 but it has never been put in the trade. 

These different methods are the most commonly used now 
adays in clinical perimetry but more sophisticated ones were tried 
as an attempt to answer to other types of researches. 

The thresholds are very variable according to the state of 
adaptation of the retina. Why to confine oneself to perimetry 
at a photopic level ? 

The adaptoperimetry studies the variations of the sensibi- 
ilty in the fields at photopic mesopic, and scotopic levels. The 
principal works are due to Jayle, to FranQois and Verriest, to 
Livingstone, to Harms and Aulhorn. 

Other authors study the spatial or temporal effects which 
are more complicated. The great laws of spatial and of tem- 
poral summation are present in the retina or iu the visual pathways 
as well as in the other parts of the neurological system. The 
relations between the surface and the luminous intensity of a 
stimulus at a threshold level are variable in the field. Their va- 
riation is expressed by the modification of the exponent in the 
formula ISk = cte for the surface and in a more complicated way 
for the time. When it is a question of differential thresholds and 
not of absolute ones the formula becomes 4 IS” = cte. 

The annular tests of Verriest and Ortiz Olmedo try to take 
account of the ,discoveries of electrology demonstrating different 
reactions in the centre or around a circular luminous stimulus. 

A special perimetry according to Enoch is an application 
of the Westheimer function. The test is surrounded by a field 
situated itself on a greater background The immediate surroun- 
ding varies alone. Others ones have thought to find more accurate 
methods by the measurement of the critical fusion frequency or 
by studying the time of disappearance and of reapparition of a 
steady test in the field. 

All these methods are aiming to go further in the physiolo- 
gical knowledge of the retinal receptors, the first ones with the 
hope to better understand how they are working or to establish 
the extent of sensorial units, or the longitudinal relations of the 
fibers, the other ones to make more sensitive the clinical examina- 
tions and to make them say more than the old already well-tried 
methods. 

All these ideas have been applied to the perimetry using 
white stimuli and consequently to the study of the luminous 
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sense only and of its modalities inside the visual field. It remains 
to study the variation of the visual acuity and of the morphosco- 
pit sense in the peripheral vision. It has been done by Harms and 
Aulhorn with their square and rounds tests, by Westheimer who 
established the topography of the separating power in the fields, 
by Ranson Stewart with his complex patterns and his playing 
cards. 

The study of the chromatic sense had been put aside from 
the clinical explorations because nothing coherent was known 
on this subject. Engelking had tried to make all the colours iso- 
luminant so that the differences in their perception should be 
due only to their chromatic qualities, but the mixtures he did 
with the colours gave too great modifications of their hue. Wen- 
worth preferred spectral colours and modified only their energy 
so that to obtain more valuable comparisons. She succeeded on- 
ly to demonstrate the enormous complexity of the problem. Never- 
theless the chromatic perception inside the field is worthy to be 
known and many modern workers endeavour to study it : Verriest 
and Moreland for instance. The measurement of the achromatic thre- 
shold of the chromatic tests seems to give coherent results and 
great possibilities are laying there. 

All these ancient and modern researches, in their actual ten- 
dencies, have one single aim which is to study the modalities 
of the elementary perceptions in the extent of the visual field 
but in limiting oneself to the more simple ones that is to say 
the luminous and the chromatic senses. 

In general the time factor has not yet been taken into consi- 
deration in the researches. It is eliminated, as much as possible, 
from the static perimetry, it is reproached to the Kinetic peri- 
metry which does not enough codify it, it is but sketched up in the 
methods using multiplied stimuli. In reality time is not enough 
taken into account and it is certain that numerous new methods 
will in the future take it into better consideration. 

Another great gap in our knowledge concerns peripheral per- 
ception of forms. It will be necessary to obtain the alliance of 
the physicist, of the physiologist and of the psychologist to stu- 
dy it. But many spirits are drawing back form this eventuality 
for they fear the dreadful incertitude of psychology in Science 
and especially in sensorial examinations. 

Nevertheless we have not taken into account in our his- 
torical and critical exposure a fundamental tendency of perime- 
try which is its anatomo-clinical aspect. 

In reality all the diagnosis which are nowadays available 
through the visual field examination, are in majority topographical 
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anatomical ones. It may be said for instance that a lesion is a 
peripheral one, that it is involving the optic nerve axially transver- 
sally, totally, that it is compressing it on one face, that it is situa. 
ted in the chiasma, and there too that it is superior inferior, me- 
dian or lateral, that it is damaging the bandeletts or the optical 
radiations in their temporal part or elsewhere wounding the Cal- 
carine scissure in its anterior or posterior part on one or both 
sides. 

The vascularisation of the optic pathways may be also studied 
by these types of deductions. 

It was necessary to make long studies to obtain this semeiolo- 
gical wealth which is actually a true triumph for perimetry through 
it is now competition with methods like arteriography or gamma 
wvhy. 

A very great name which it is surprising to meet with in this 
subject is dominating the whole question. It is that of Newton for he 
was the first to understand the nrcessity of the chiasmal semi-decus- 
sation to explain the binoculary vision. Animals with lateralised 
eyes and therefore with a panoramic vision, may be content with 
a total decussation but the frontalisation of the eyes requires the 
juxtaposition of direct and indirect fibers. All that we have been 
knowing later on, about the chiasma, comes from this major prin- 
ciple. 

The localisation of the visual centres at the tip of the occipi- 
tal lobe in the calcarine scissure is also a very long story in which 
many physiologists illustrated themselves (Spallanzani, Munch, 
Wildbrand and Saenger). 

To give a summary of the whole it may be said that the ana- 
tomical dispositions are in accordance with the great principle of 
Kohler that is to say with the psycho-physical isomorphism. The 
spatial and temporal dispositions of the exterior world are again 
found in the brain. To each point of the phenomenal space corres- 
ponds a point in the retina, to each point of the retina corresponds 
a point on the cortex. There are great chances for this theory to be 
a rough representation hut the idea was fruitful in its applica- 
tions. 

Many mysteries are persisting in this anatomy and the works 
about it are not put to an end. The sparing of the macula is still 
a difficult question for instance. In spite of its great success and 
its definitive appearance the anatomo-clinical study of the fields 
is still in development. 

Many other points of perimetry should be worth a study but 
it is time to conclude. 
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The science of perimetry is unusually wealthy. It is because 
.a11 the prospect of the sensorial physiology may be applied to 
it, It is dependent on the pure science which is aiming to a theore- 
tical and exhaustive knowledge and therefore concerns physicists, 
physiologists, anatomists and psychologists but it reveals itself as 
being extremely useful for the physician who finds in it an 
inexhaustible and rich semeiology. His aims may be considered as 
less noble for they are ruled by usefulness. In reality, his situation 
is a privileged one. Pathology realises for him experimental situa- 
tions which it would be very difficult to get otherwise. 

The preoccupation to be useful compels him not to be satisfied 
with words. Every theory must be for him severely verified by 
experience and submitted to the dreadful proof of efficacity. 

It is in that state of mind that I invite you to work. Let us 
altogether do so that this first international symposium on a pri- 
mordial question of our speciality be fruitful. Let us all collabo- 
rate whatever be our discipline physicists, physiologists and physi- 
cians, in the same spirit of learning and let us not forget our medi- 
cal ideal. 

Let us try to be useful. 



ON THE PHYSIOLOGY OF NON-CENTRAL VISION 

R.A. WEALE 
. . 

I. THE STIMULUS 

The light beam directed at the periphery is modified physi- 
cally by the eye in such a manner as to render it significantly diffe- 
rent from one aimed at the fovea. The shape of the pupil modifies 
its intensity (Jay, 1962). Viewed from the extreme periphery, it 
may form so narrow a slit that the image of a small stimulus field 
is converted from an Airy disk into a diffraction pattern typical of 
a slit (Weale, 1956) with consequences for the interpretation of 
visual thresholds and perimetric angles which camrot be assessed 
without some knowledge of the summating properties of the relevant 
part of the retina (Aulhorn and Harms, 1972 ; Meur, 1965). The 
absorption characteristics of the human crystalline lens (cf. Weale, 
1963) affect also the spectral distribution of the stimulus incident 
on the eye because it absorbs specifically the short-wavelength part 
of the spectrum. As the absorbing substance appears to be distribu- 
ted uniformly throughout the lens (Mellerio, 1971), its optical den- 
sity will vary effectively with the perimetric angle : for large an- 
gles, i.e. for stimuli directed at the far periphery, the path-length 
through the lens is appreciably greater than is true for light directed 
at the retinal centre. Consequently the lens absorbs a larger frac- 
tion of retinally peripheral than of central beams of light, and this 
holds particularly for the short-wavelength end of the spectrum. 
At the age of fifty, a patient may show in the far periphery almost 
double his para-central rod threshold for violet light simply owing 
to the colour of his lens. There is no suggestion that any lenticular 
pathology need be involved. Such considerations have to be faced if 
a meaningful comparison is to be made of thresholds or fields de- 
termined with various chromatic stimuli. 

Reliable data are now also available for the density (Bone 
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and Sparrock, 1971)) variability (Ruddock, 1963), and distribution 
(Naylor and Stanworth, 1954) of the retinal macular pigment. This 
also absorbs light in the short-wavelength part of the spectrum and 
therefore tends to raise thresholds for blue light in the central and 
para-central parts of the retina. It has recently been shown to 
reduce untoward effects due to chromatic aberration (Reading and 
Weale, 1974). 

2. RHODOPSIN 

The photochemistry of the peripheral retina has been studied 
on several occasions (for some references cf. Alpern, 1971). The 
method employed is fundus reflectometry, and Weale (1962) obtai- 
ned evidence for the existence of pigments located probably in 
extrafoveal cones. Highman and Weale (1973) applied the method 
to clinical diagnosis, and showed that the density of rhodopsin in 
the retinae of members of families manifesting retinitis pigmentosa 
provide a limiting factor on the visual performance of their dark 
adapted periphery. The clinical development of the method is recei- 
ving urgent attention. 

3. SPECTRAL SENSITIVITY 

Although the precise shape of the spectral sensitivity function 
of the fully dark-adapted retinal periphery has been questioned 
(cf. Weale, 1973), the problems associated with light-adaptation are 
fare weightier. E. g. Hough (1968) showed that there may be a 
close connection between one of the retinal mechanisms that are 
particularly sensitive to blue light ,(rr 1) and rod activity. Although 
he observed this in one (normal) observer, and Palmer (1972) 
and Ruddock (1971) have reported appreciable spectral differences 
in the retinal peripheries of observers with normal fovea1 function, 
earlier data due to Stiles and Crawford (1933), VCTeale (1951, 1953), 
Moreland (1955), Moreland and Cruz (1959) and Yager (1970) 
show that a relatively high sensitivity to light of short-wavelengths 
is observed when the retinal periphery is light-adapted. But 
Hough’s data are not comparable with these studied as his observer 
was essentially dark-adapted. Support for a link between the 7 1 
mechanism and rod-activity (cf. Hough and Ruddock, 1968) is, 
however, obtained from data on rod monochromacies (Blackwell 
and Blackwell, 1960). 

Wootten and Wald (1973) have failed to confirm the work of 
everyone who reported reliable results on the light-adapted peri- 
phery : they observed a small relative increase in the short-wave- 
lengths part of the spectrum at 20”, but, unlike Moreland and Crux 
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Yager and Weale, not beyond this angle. With an inexplicable 
eclecticism, they create the impression as if only the last worker had 
explored the far periphery, and attribute the relatively high blue 
sensitivity found in that region to an effect allegedly due to chro- 
matic adaptation. A disregard of many orders of magnitude - a 
faculty wherein some people excel as a result of long practice (cf. 
Wald, 1954) - enables them to equate a yellow filter (with a 
cut-off wavelength at 470 nm) and white light of high colour tem- 
perature scattered by coarse filter paper. Wootten and Wald may 
be right in their hypothesis but have not attempted to prove it 
experimentally. 

4. RESOLVING POWER : STATIC AND KINETIC ACUITY 

The relation between minimum visible and minimum separa- 
ble has rarely been obfuscated more than in connection with vision 
with the retinal periphery (cf. Weale, 1956). While it is true that 
an image cannot be resolved unless it is seen, it seems no longer 
justifiable to separate visual resolution from contrast thresholds 
(Melanowski, 1969). As numerous investigations - based largely 
on central but not just fovea1 vision - have shown, the contrast 
threshold at any luminance level varies with spatial frequency, and 
so with the choice of target, It follows that the approximate parallel 
between the perimetric variation of the differential threshold and 
that of the resolving power (Aulhorn, 1961) is essentially fortuitous. 
In physiological terms, a differential threshold involves a difference 
in rates of optic nerve discharges (say) while resolving power has 
to be based on different receptive fields of ganglion cells. The 
observation that they both vary with eccentricity does little to illu- 
minate a possible r,elation between them. But as they have been torn 
apart wilfully it a oes not seem very profitable to speculate on 
the significance of these and similar data ; one must hope rather 
that, if information on the normal non-fovea1 contrast transfer 
function can be clinically useful (as Mrs. Aulhorn suggests), it 
will be obtained with the precision with which its determination 
has been vindicated in central retinal regions (Campbell and Rob- 
son, 1968). If this is done with e.g. square or sinusoidal gratings, a 
discussion of the dangers of confusing resolving power and form vi- 
sion (Aulhorn 1. c.) is rendered nugatory. 

5. CONCLUSION 

The last twenty years have produced, alas, only isolated exam- 
ples (cf. Hansen, 1974) of quantitative methods reliably used in 
the central part of the visual field being applied in its periphery. 
The vast adaptive elasticity of the periphery makes rigorous con- 
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trol more, not less, necessary if, as some say, sensory data may be 
clinically significant and diagnostically useful. It may be argued, of 
course, that the necessary controls are too laborious to apply 
(and information on their application too hard to assimilate) so 
that it is better to do without them. This is acceptable if no de- 
mand is made for the credibility of data obtained without such 
controls. 
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SIGNAL PROCESSING 
ALONG VISUAL PATHWAY 

H. SPEICREIJE 

In my presentation I intend to restrict myself to mainly one 
aspect of the signal processing along the visual pathway. The spatial 
coding seems to me the most interesting one considering the scope 
of this conference. 

It should be realised, however, that spatial and spectral coding 
are interrelated with each other. Therefore the picture I want to 
unfold, in which colour coding is neglected, is oversimplified. 

Moving along the visual pathway the spatial coding becomes 
more elaborate at subsequent stages. Starting as distally as the 
horizontal cells where the outputs of the receptors lead into, there 
seems to be pure summation over rather extensive retinal areas. 
For example in carp retina stimulus area and intensity can be 
interchanged for stimulus fields with diameters extending up till 
50”. As shown in the first slide this so-called Ricco’s law, which 
defines the area where a constant luminous flux - i.e. the product 
of intensity and stimulus area - gives a constant response, holds for 
the horizontal cell responses in carp retina for stimulus diameters 
up till 5 mm. Because in order to maintain a constant response in 
this area a reduction of stimulus intensity with a factor of 4 can be 
compensated by an increase of stimulus diameters with a factor of 2. 

At ganglion cell level the last stage of retinal processing not 
only the size of the Ricco or full summation fields, is strongly re- 
duced, but moreover they can be surrounded by a summation field 
which opposes the action of the central field. An illustration is given 
in the next slide which gives the stimulus intensity versus stimulus 
diameter relationship for ganglion cell responses in goldfish retina. 
Irrespective of the colour coding of a particular unit, Ricco’s law 
holds for diameters up to only 1 mm in the plane of the retina, 
although this still comprises a visual field of 7”. For larger stimuli : 
either the increase in spot diameter does not affect the response at 
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all (top graphs), or an increase of stimulus intensity is required to 
reach the response criterion (bottom graphs). The latter shows that 
there exists an antagonistic receptive field organisation with, howe- 
ver, a surrounding process which is much weaker than the central 
process, since even for very large spot sizes the central response 
dominates. 

At a subsequent stage, and now we leave the retina and the 
fish and move on to the lateral geniculate of cat, a regrouping of 
receptive fields takes place as is illustrated in the scheme developed 
by Maffei (next slide). In this model ,it is assumed that a pool of 
central retinal processes forms the surround. This implies that at 
the lateral geniculate the spatial tuning will be greatly enhanced. 
In addition there will be a third although weak surround with the 
same sign as the central process - as has been found indeed. 

Whereas at LGN level there still is a circular receptive field 
organisation this is no longer so in the primary visual cortex. There 
elongated receptive fields seem to dominate, which in addition 
exhibit frequently directional sensitivity. The next slide taken from 
Blakemore, gives an impression of such receptive fields for binocu- 
lar neurons in area 17 of a cat. Although these neurons do not 
have their receptive fields on precisely corresponding points in the 
two retinae, yet the disparity is restricted. 

Also perceptual and EP studies in man indicate that binocular 
interaction occurs between corresponding restricted regions of the 
two eyes. 

In the above I have discussed that all animal work points to 
progressively more elaborate spatial processing along the visual 
pathway. To establish whether this is also the case in man, we 
have designed in our laboratory methods to get an objective esti- 
mate of receptive fieldsize. For this we use a spatial contrast sti- 
mulus formed by the reflecting and transparent elements of a 
checkerboard patterned mirror. With the two sets of checks 
modulated equally and in counterphase no response will be ob- 
tained when the checks are much smaller than the receptive 
field. The schematic depicted in the next slide shows that this holds 
irrespectiv,e whether a surround process is present or not. As long 
as there are sufficient checks within a receptive field, they will 
cancel each other’s responses. The next slide shows that this para- 
digm could be successfully applied upon the ganglion cell respon- 
ses in goldfish retina. Counterphase stimulation with checks of 
about l/4 of the receptive field diameter does not result in any 
spike response at all, even when high modulation depths are used 
and the response per set of checks is highly distorted. Also in man 
the iucll~otl works (ucxl slide), lml the cslimalion of lhc rcccptivc 
field size of about 10’ should be considered with caution because 
this experiment could only be performed with the checks outlined 
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with high contrasting lines. To plain counterphase checkerboard 
stimulation the EP even to checks as small as 4’ exceeds that to 
homogeneous field stimulation. This enhancement of the response is 
not due to for example a center-surround antagonism, but to a fresh 
component coming into the response that cannot be derived from 
the receptive field model. This becomes immediately evident from 
the EP data presented in the next slide. In the situation depicted 
one set of checks remained constant, whereas the other set was 
square modulated such that during half the stimulus period no 
pattern was visible. If luminance processing would be the origin 
of the EP then a - in first instance - similar response would have 
been expected at for example the increase of mean luminance, irres- 
pective of the luminance level of the steady set of checks. The data 
show, however, that a similar response in obtained at for example 
the appearance of the pattern irrespective of the fact whether this 
condition is reached by an increase or by a decrease of mean lumi- 
nance level. Hence, a pure spatial contrast origin for the EP’s in 
man to checkerboard stimulation seems established. 

It is interesting to note that in the human ERG no contrast com- 
ponent is present indicating that contrast processing occurs relati- 
vely late along the visual pathway and is at least partly preceded by 
luminance processing. 

In this respect the electrophysiology of the following two sub- 
jects both with a reduced visual acuity of about l/6 might be inte- 
resting. To homogeneous field stimulation the EP’s of both subjects 
were rather normal, but to contrast stimulation they could be clearly 
distinguished. One of them, a rod achromat, showed a normal con- 
trast EP, although with a longer latency. 

The. other one, an amblyope (ex anisometria) gave a distorted 
contrast EP for the amblyopic eye. It seems that only one compo- 
nent of the response of the normal eye of this subject is present in 
the amblyopic eye response. This component has according to topo- 
logical studies of Jeffrey6 a parafoveal origin. Therefore the reduced 
visual acuity in these two subjects has a different basis : in the 
amblyopic subject it is due to malfunctioning of the fovea1 contrast 
mechanism, in the achromat it seems due to a deviation in receptive 
field size. The latter is substantiated by the psychophysics of these 
two subjects to luminance and contrast stimulation (next slide). In 
the top two graphs the psychophysics of the rod-achromat 
is compared with that of a normal subject obtained under 
similar conditions. The shape of both sets of curves is similar. 
However, especially the thresholds to checkerboard stimulation are 
much higher for the achromat. 

This reduction in contrast sensitivity increases for decreasing 
cheek sizes. These findings can be tlcscrihetl by the assumption of 
larger summation pools in the achromat than in the normal. Such 
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excessive fields will diminish the effective imput to the contrast 
mechanism. 

In the bottom two graphs the psychophysics of the amblyopic 
(6) and normal (D) eye of the amblyopic subject are shown. Both 
eyes give the same flicker fusion curves for homogeneous field sti- 
mulation. To cherckerboard stimulation the curves deviate at the 
low frequency side, due to the fact that the amblyopic eye curve 
keeps the shape of the homogeneous field, whereas the normal eye 
shows the increase in sensitivity due to contrast perception which 
of course does not depend much on temporal frequency. The simi- 
larity of the two curves in fig. C are the psychophysical expression 
of the absence of a spatial contrast processing mechanism in the 
amblyope. At the same time the presence of contrast processing in 
the normal eye indicates that the contrast mechanism is not a pro- 
perty of binocular neurons. 

In the above I hope to have clarified that there can be two 
extreme causes for a reduction in visual acuity : either large recep- 
tive fields which reduce the input to the spatial contrast mecha- 
nism or normal receptive fields and a malfunctioning contrast me- 
chanism. In the scope of this conference it might be of interest to 
see which of these two causes is primarily responsible for the reduc- 
tion in visual acuity to eccentric presentation. The next slide shows 
that the shapes of both the luminance and contrast MTF-plots 
remain the same irrespective whether the stimulus field is presented 
centrally or 8” eccentrically. However, to eccentric stimulation 
there is an overall reduction in sensitivity and the most for the 
contrast stimulus. This means that at an eccentricity of 8” the mean 
receptive field size is larger than at the fovea but that a contrast 
mechanism is still operating. This conclusion can be confirmed by 
the EP data shown in the next slide. These data show that with 
eccentricity the response to small checks reduces quicker than to 
large checks. Since also the absolute amplitude goes down it may 
not be expected that EP studies will be of much use in perimetry 
for eccentricities exceeding 6” to 8”. Also the psychophysical curves 
which give the contrast threshold as a function of checksize show 
that in addition to an overall reduction in sensitivity with increasing 
eccentricity there is a shift towards larger receptive fields. 

In conclusion : the spatial contrast mechanism which operates 
upon luminance differences between neighbouring elements is also 
present in the periphery of the visual field, but preceded by coarser 
receptive fields. 



PERIPHERAL VISUAL ACUITY AND THE ROLE 

OF PERIPHERAL AMETROPIA 

Lam FRISEN 

It is well known that important sphero-cylindrical refractive 
errors occur with oblique incidence, and that correction of these 
with trial lenses may or may not enhance peripheral visual acuity. 
The conflicting results obtained by previous investigators may be 
due to the fact that trial lenses do not correct for other optical 
faults like coma, oblique diffraction, and lateral chromatic aber- 
ration. A correction of all these faults has never been attempted 
and therefore little is known about the visual capacity of the peri- 
pheral retina. 

The image-degrading effects of the optical faults of the eye can 
be circumvented by forming interference patterns directly on the 
retina. In the present study, acuity for monochromatic interference 
fringes at different locations along the horizontal meridian was 
compared with acuity for equivalent, external, sinusoidal gratings. 
The latter were imaged by the optics of the eye. This comparison 
illuminates the effects of the dioptric apparatus in limiting peri- 
pheral visual acuity. 

The preliminary results, obtained with a 4” test field and a 
space-average luminance of 11 cd/cm2 for the test field and the 
annular surround, indicate that image degradation occurs already 
at 10” of eccentricity and increases monotonically towards the peri- 
phery. At 50”, acuity for gratings (in cycles per degree of visual 
angle) amounts to 75 ,0/o or less of the acuity for interference frin- 
ges. These results show that peripheral ametropia is a quite impor- 
tant factor in limiting peripheral visual acuity. This factor needs 
to be taken into account not only in studies of spatial summation 
but also in all instances where peripheral visual function is analy 
sed in terms of retinal anatomy. A full report will be published 
elsewhere. 



INFORMATION PROCESSING OF PERIPHERAL 
SCOTOPIC VISION 

Lucia RONCHI and Giuseppe MOLESINI 

ABSTRACT 

The luminance-time relation, at absolute threshold, recorded 
across the dark-adapted peripheral retina, is found to depend on 
some parameters concerning the light stimulus (size, shape, wave- 
length, degree of blur). The findings are tentatively inserted in a 
model where expectancy formation is ascribed to a sort of unified 
sampling process occurring by virtue of a number of rapid checks, 
where the luminance-time products are acquired and then compa- 
red to one another. 

The early conviction that peripheral viewing is of but little 
help for the observer is nowadays replaced by the idea that peri- 
pheral images convey some information which can evoke at least 
an expectancy. The hypothesis has been formulated that, after the 
arrival of new information, a certain period of time is devoted to 
the expectancy formation (SANDERS, 1964). In other words, the eye 
starts moving (towards a more precise fixation) only after having 
performed a number of rapid checks, leading to a sort of unified 
perceptual sampling process. 

The present paper aims at discussing the mechanism subserving 
this process when the eye is dark-adapted. There are good argu- 
ments to suspect that little can be said about the features of the 
stimulus, in this limiting case, mainly if a single flash is delivered 
to the eye. They are : night myopia, poor optical quality of peri- 
pheral imagery (LE GRAND, 1955 ; RONCHI, 1971), low sensitivity 
to blur (OGLE, 1960 ; RONCHI and MOLESINI, 1974 a), the univariance 
of the scotopic retina, even if some exceptions exist (long wave- 
length light, brief and small stimuli, a fine grating used as a 
target, RONCEII n1~1 MOLRSINI, 1974 b). 
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Now, several data support the notion that the periphery is 
concerned with the analysis of temporal changes of the input 
(SHARPE and TOLHURST, 1973). In addition, in our natural envi- 
ronment objects do not often flash for a few tens msec (WHITTLE 
and CHALLANDS, 1969). Most fixations last between 100 and 800 
msec and eye movements (SAINT-CYR and FENDER, 1969) cause a 
complicated temporal luminance variation over the receptors (GER- 
RITS and VENDRINK, 1974 ; ~DREWS et al., 1973 ; HOOD, 1973). 

In the present. paper, temporal coding is invoked by making 
reference to the luminance-time relationship at absolute threshold. 
This relationship is found to depend on a number of stimulus para- 
meters. 

The apparatus now used is the same as that described in pre- 
vious papers (RONCHI, 1973 ; RONCHI and MOLESINI, 1974 a). 

Let us consider first the dependence of threshold luminance 
(for a test spot subtending at the eye 4.5’) on the degree of blur. 
The expected inverted bell-shaped curves (OGLE, 1960) recorded by 
us (RONCHI and MOLESINI, 1974 a) show once more that the dark- 
adapted retina is scarcely sensitive to blur. Now, we recorded two 
of these plots, coeteris paribus, by using flashes of different dura- 
tions, 10 and 400 msec (fig. 1) and we calculated the corresponding 
log Lt values. Their difference is plotted vs the degree of blur in 
(fig. 2). Note the abrupt inversion around the zero level. The signi- 
ficance of this jump was tested by applying KINCAID’S (1962) 
strengthened chi-square test. This result is unexpected if one thinks 
that the effect of defocus consists of a broadening of the image. 
How.ever, contrary to the expectations, the luminance-time relation, 
for the wavelength used (427 nm), is found to be more sensitive 
to a change-of shape, when passing from circular to streaklike tar- 
gets, than to a change of shape, for a circular test spot. The obli- 
que-ray astigmatism plays a role, in this connection (RONCHI, 1971 ; 
RONCHI and MOLESINI, 1974 a). 

The wavelength dependence of the luminance-time relation 
(RONCHI, 1973 ; RONCHI, MOLESINI, CETICA, 1974 ; RONCHI and 
MOLESINI, 1974 c) is rendered more complicated by an unpredictable 
size dependence (fig. 4 and 5). 

A double-peaked behavior is found for both the total integra- 
tion time t, and for the intersection time ti (that is, the flash dura- 
tion corresponding to the intersection of two straight lines whose 
slopes are 0 and 1, respectively). Also the upper plot, in fig. 5, 
shows a similar wavelength dependence. It represents the outcome 
of one experiment (RONCHI and MOLESINI, 1974 d) where the 
actual time resolution was determined by using a pair of 10 msec 
pulses. The relation between target luminance and interpulse inter- 
val, at resolution, is as shown in fig. 6, which refers to a 6’ diam. 
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FIG. - Absolute threshold Puminance, on a log scale, is plotted vs the power 
of the ophthalmic lens placed close to the eye, leaving sharp the fixation 
point, in order to have a variable degree of blur. Eccentricity, 40”, target 
size 4.5’, wavelength, 427 mm, viewing distance 1 m, natural pupil. Label 
denotes flash duration, in m. sec. 
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FIG. 2. - Log difference ,between the luminance-time products for the data 
shown in figure 3, as a function of flash duration. 
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FIG. 3. - The luminance-time product, at absolute threshold, is plotted vs 
stimulus duration, in log-log scales. Labels refer to stimuli of different 
sizes and shapes (the width of the stripe being 3’). Eccentricity, 40”, wave- 
length, 427 nm. 
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FIG. 4. - The luminance&me product, at absolute threshold, is plotted vs 
flog stimulus duration. Eccentricity, 30”. (Labels denote the angle subtended 
by the diam. of the test spot and the wavelength. 

stimulus. The plots obtained with stimuli of different wavelength 
are brought to coincidence by multiplying the values of the inter- 
pulse interval by a wavelength-dependent factor, as is shown in 
the upper portion of fig. 5. 

All these data might be interpreted by assuming that the visual 
system can acquire the information during a given time interval in 
terms of the corresponding luminance-time product (reference to 
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FIG. 5. - Lower plot: wavelength dependence of the totd integration time 
and of the intersection time (see text). Upper: plot : wavelength depen- 
dence of a factor denoting the shift of the plots shown in next figure, 
concerning temporal resolution. Target size, 6 min. of arc. 
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FIG. 6. - Relation between target luminance (referred to absolute threshold) 
and interpulse interval, for various wavelengths, at the time resolution 
threshold. Pulse duration, 10 msec. Target size, 6 min. of arc. 

the threshold value is made, possibly, through a modified version 
of Stevens’ law). In addition, it can compare the Lt products cor- 
responding to at least two different durations. The existence of 
comparatos in the visual system is discussed, for instance, by 
McI(AY (1963). Reference might be made, then, to LEIBOVIC’S and 
BOYNTON’S models, according to which the process concerning one 
integration frame is followed by that of a package of frames (5 or 
6). This latter quantity is presumably related to the CC good look )> 
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(RIGGS, 1964). Now, while a single frame is represented by the 
total integration time (tC), the package of frames might be related 
to the intersection time ti (RONCHI and MOLESINI, 1974 e). As is 
shown in fig. 5, the relation between t, and tt is not constant across 
the spectrum. In conclusion, the peripheral retina even if dark- 
adapted, can tell something. The point is to understand what, 
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STATIC PERIMETRY 

by E. AULHORN, TUBINGEN 

For almost one hundred years clinical perimetry was done as 
kinetic perimetry with moving test targets. The results were repre- 
sented in the form of isopters, lines of the same light differential 
sensitivity. Only in 1939 was another technique introduced when 
Sloan began her experiments with stationary points of light whose 
intensity at any given point could be increased to beyond threshold 
values. This was the beginning of static perimetry. In 1943 HARMS 
introduced this method into clinical perimetry. 

This new method was essentially nothing other than a threshold 
measurement at individual points on the retina. The points are 
placed close together along a predetermined line so that one can 

Conventional perimetric 

Method 

Kinetic perimetry 

Jsopter perimetry 

Topographic perimetry 

New perimetric 

Method (SLOAN /HARMS) 

Static perimetry 

Profile perimetry 

Curve of light differential 

threshold 

FIG 1. - Here we see n hemianopic defect. The perimetry on the 0 degree 
meridinn in the visual field can tell us whether the boundary of the defect runs 
directly through the middle of the field center or whether the puticnt’ti 
visuul field extends over the center line. 
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connect the points on a curve of light differential threshold. Such 
a curve represents a profile through the light sensitivity hill of the 
retina. Therefore static perimetry is also called profile perimetry. 
A complication of the various terms for the methods is in the 
accompanying table (fig. 1). 

The entire sensitivity mountain can theoretically be represented 
with isopter perimetry thru the determination of many’ isopters, 
or with static perimetry thru the determination of many profiles. In 
1939 Traquair constructed a hill of vision from many isopters 
(fig. 2) and thereby introduced to ophthalmologists the three di- 

FIG. 2. - The’ question here is if there is a sparing or splitting of the ma- 
cula. With kinetic perimetry sparing of the macula is often mistakenly 
detected. In this case only static perimetry can give exact information. 

mentional representation of retina function. Harms in 1950 accom- 
plished the representation of the hill of vision from many profiles 
(fig. 3). 

That one comes to the same hill of vision with two different 
methods is possible only because with both methods one measures 
basically the same thresholds of light differential sensitivity but in 
different directions, as shown in fig. 4. With profile perimetry 
one approaches the surface of the hill (the threshold) parallel to the 
ordinate, that is, in a horizontal direction. With isopter perime- 
try the test points are moved parallel to the abscissa, that is, the 
surface of the hill is approached in a vertical direction. The possi- 
bilities of these two methods make it possible to provide good des- 
criptions of the various types of defects. I would like to show 
this with a few sketches (fig. 5 and 6). 
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FIG. 3. - In this case the defect is uncertain. If the investigation with eor- 
responding meridians reveals a clearly asymmetric sensitivity then it is 
probable that the defect actually exists. 

The approach in a horizontal plane in the case of kinetic pe- 
rimetry represents difficulties for examination when the slope of the 
hill of vision is relatively flat, as is the case with clouding of the 
refractive media. The test point is then either constantly above 
threshold or constantly invisible, or it coincides with the surface of 
the hill and the patient can give only imprecise responses. There 
is then no *definite alternation from below-threshold to above- 
threshold-levels (fig. 5 a). 

Relative disturbances of the retinal center are difficult to deter- 
mine with this socalled horizontal approach (fig. 5 b). Small steep 
defects in the immediate area of the retinal center can be easily 
passed over with a moving test point (fig. 5 c). Observations about 
the depth of the defect can be made best with static perimetry. 
Such observations can often be very important in following the 
course of a disease. One should in such cases, for example glau- 
coma, use only static perimetry (fig. 5 d). Sieve-like defects, such as 
often occur during improvement in optic neuritis, are more easily 
followed with the static perimetry rather than with the moving 
test points of isopter perimetry (fig. 5 e). 

As a further example the typical visual field profile in central 
serous retinopathy is shown. In this disease there is almost always 
a relative ring defect close to the center, which is very difficult 
to detect with moving test points. There are many other examples 
of visual field defects which are easier to detect with static peri- 
metry than with kinetic perimetry, but their description would re- 
quire too much time (fig. 5 f). 
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FIG. 4. - Slight relative quadrant defects may raise the question of a lesion 
in the optic pathway, or of a refraction defect or of other peripheral cau- 
ses. In such cases it helps to determine if the defect follows the vertical 
middle line. This ‘determibation is best made with static perimetry with 
meridians which run directly thru the vertical middle line. 

In testing the adaptation-capacity of individual points the ad- 
vantages of static perimetry become especially clear. Figure 6 shows 
you the steady state of sensitivity in ,photopic and scotopic vision in 
a normal subject (left in the figure) and in a patient who has a 
ring defect after inanition right in the figure. The two curves show 
clearly that the retina portions around the ring defect have an 
almost normal adaptation capacity. Especially informative are the 
investigations of adaptations at individual retinal points in the stu- 
dies concerning the pathogenesis in tapetoretinal degeneration. lVI. 
Foerster will report to you about this tomorrow. 

The next figure shows a visual field defect whose extension may 
be better and more quickly ,detected with kinetic rather than 
with static perimetry (fig. 7). In these cases the defect covers a 



Field defects, which can be assessed better by 

static perimetry 
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FIG. 5. - Especially difficult is the choice of meridians in cases of beginning 
glaucomatous defects. A few authors, Jayle among them, prefer to exami- 
ne with concentric cir&les, following the course of the nerve fiber bundle. 
This has indeed advantages, but also the disadvantage that one must use 
very many concentric circles, since the defect can <lay within an area of 2” to 
15” excentricity at different distances from the center. If one wants to detect 
the largest number of glaucomatous defects with the smallest number of 
examining points, it seems to us better to use meridian ‘lines. For the 
small defects of beginuing glaucoma have mostly, because of the nerve fiber 
path, a greater extention in a circular direction than in a radial direction. 
So the probability is rather great that with only two meridians one will 
intersect the greatest number of early defects, independent of their distance 
from the center. 
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FIG. 6. - This case shows two examining possibilities for the determination 
of the position=1 relationship between early glaucomafous defects and the 
blind spot. A few investigations have shown that ihe defect is connected 
only later with the blind spot and does not begin initially from it. The 
proof of this is best given with those meridians which have heen described. 

large area. If one wanted to describe the complete extent of the 
defect with static perimetry it would be necessary to investigate 
very many meridians. Here topographic perimetry with moving 
test points allows a quick and extensive survey of the entire visual 
field. 

We see that both methods have different advantages and disad- 
vantag.es. It is best when one investigates with a combined me- 
thod. An exact description of the size and depth of a defect is ob- 
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Field defects, which can be assessed better 

by kinetic perimetry 

FIG. 7. - In figure 7 we see represented a special form of static perimetry, 
a systematic investigation of a certain smdl area with constant above- 

* threshold light stimuli. We call1 this the static-topographic method. It is 
especially appropriate when one wishes to 11001~ for a very small absolute 
defect within a well defined area. In our example a small paracentral 
defect was sought. This method is also suited for looking for early glau- 
comatous field defects. 

tained if one builds a topographical model of the visual field 
with isopter perimetry and then passes thru the defect-area one 
or two profiles. In this way one obtains an excellent representation 
of the defect in a relatively short time. We have been using this 
method in Tiibingen over the last twenty years and have learned 
a great deal about the typology of visual field defects. 

In the profile procedure the position and direction of the profile 
in the visual field is very important for the success of the investi- 
gation. One can place them along a visual field meridian, that is 
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along a line that runs thru the field center. One then obtains 
the actual profile of the hill of vision and the position of the hill’s 
pcuk. 

It is also possible to do static perimetry along other test lines ; for 
example along vertical or horizontal lines or with concentric circles. 
Static Perimetry with concentric circles gives a curve which remains 
always at about the same level since the circles in the visual field 
correspond to lines of the same light differential sensitivity. Jayle 
has developed static perimetry in concentric circles as a CC check- 
up B perimetry. One or the other type of perimetry leads more quick- 
ly to a complete discovery of the visual field defect, depending on 
the: nim, position and form of the defect. The correct choice of the 
mwidiunH in Hlirlic: pwirrwlry ix CUHY, when one knows in advance 
where the defect will be in the visual field and what size and 
form it will have. One needs only to be careful that the meridian 
passes through the largest possible area of the ,defect. If one does 
not know beforehand the position and type of defect, or if it is not 
clear if a defect is present, the choice of appropriate meridians 
is much more difficult. 

In this situation one must use the diagnosis as a guide in 
choosing the meridians and investigate the visual field regions 
where defects are known to appear with the illness in question. 
The choice of meridians requires a comprehensive knowledge of the 
types of field defects that accompany certain illnesses. 

I would like to give a few examples to illustrate the procedu- 
res we have used in the various types of clinical cases we have 
seen (fig. S-10). 
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WHAT’S WRONG WITH KINETIC PERIMETRY? 

Lam FRISEN 

Kinetic perimetry is often considered inferior to static perime- 
try in a number of aspects, e.g. accuracy, resolution, and sensitivity. 
An examination of the alleged difficulties with kinetic perimetry is 
of interest in view of the fact that kinetic perimetry by far is the 
most wide-spread of the two methods. For lack of space the discus- 
sion will be limited to threshold charting. The utility of supra- 
liminal kinetic examinations in demonstrating early visual field de- 
fects in e.g. glaucoma and demyelinating optic neuropathy has re- 
ceived recent comment elsewhere (Hoyt, Frisen and Newmann 1973, 
Frisen and Hoyt 1974). 

The two most frequently mentioned problems in kinetic peri- 
metry concern reaction time and small slopes. The reaction times of 
the perimetrist and his subject cause a delay in the recording of 
response. Although this error can be minimized by averaging obser- 
vations obtained from diametrically opposite directions of target 
movement, it is doubtful whether this is worth the effort. After 
all, reaction time is no more than one of a multitude of known 
and unknown variables that determine response - it need not be 
important just because it can be identified. Reaction time is a true 
problem only when it changes systematically during the examina- 
tion, Static perimetry is not necessarily the solution to this pro- 
blem because the same subject may very well systematically change 
his response criterion. 

The problem of small gradients or slopes is most often discus- 
sed with reference to a diagram like fig. 1. The bold line re- 
presents the visual threshold, which usually is defined as a stimulus 
value which has a 50 ~$6 probability of detection. Fainter stimuli 
have a smaller probability of detection, and vice versa. Hence, a 
zone where probability of detection ranges between 0 and 100 “/o sur- 
rounds the threshold curve. In figure 1, this zone is more extended 
for kinetic perimetry than for static perimetry. From this diagram, 
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it is obvious that the smaller the slope, the more extended will the 
variability zone for kinetic perimetry be. An important phenome- 
non has been neglected in this representation, however. If a stimu- 
lus representing the static threshold at a given eccentricity is pre- 
sented kinetically, it will be perceived at a more peripheral loca- 
tion. Figure 1 is thus too schematic to be true. Figure 2 documents 
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threshold levels and variation at two eccentricities in the tempo- 
ral part of the horizontal meridian (where slope frequently is 
said to constitute a major difficulty for kinetic perimetry), in a 
perimetrically naive subject. Each kinetic stimulus was presented 
10 times at a constant rate in the centripetal direction. The average 
eccentricity of detection was then calculated, and static perimetry 
was carried out at these eccentricities. A staircase up-and-down pro- 
cedure encompassing 20 1-set presentations was used. Clearly, the 
two methods result in different threshold values, and in spite of 
the << small slope D, variation does not appear greatly different. 
The reason for putting quotation marks around < small slope )> 
is to draw attention to the fact that a graphical representation of 
this concept can be very misleading. The same set of data in a 
diagram with different proportions gives a different impression 
(fig. 3). The regression coefficient is still the same, of course. 

ass 

A flat curve naturally has an unambiguously small slope ; 
slope cannot be said to be small per se for other gradients. It is 
doubtful whether a finding of a flat section in static perimetry means 
that this section cannot be mapped kinetically. Firstly, random 
deviations make it practically impossible to state that the section 
actually is flat. Secondly, the two methods determine different types 
of thresholds (fig. 2) and may well give different results. Against 
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this background < small slopes B cannot be held against kinetic 
perimetry. 

The fact that test points can be arbitrarily closely spaced in 
static perimetry imparts an air of maximum resolving power to 
this method. A combination of uncontrolled variahles like the 
continuous movements of the eye, the paraxial blur of retinal ima- 
ges, and the random fluctuations of response causes resolution in 
the visual field to lag behind instrumental resolution ; it is in 
fact not self-evident that a static profile contains more information 
than a set of kinetic observations obtained with a similar number 
of target intensities. The resulting threshold curves are both esti- 
mates of true, hut unknown, threshold curves. Which estimate 
is the better (static or kinetic) is best defined in terms of the 
smallest detectable visual field defect. This, in turn, requires a 
useful definition of what is normal. In this respect a representa- 
tion of results in the form of isopters (as is done in kinetic perime- 
try) is superior to a static profile. A closed curve like an isopter 
is easier to judge than an open curve like a static section, and other 
criteria than linear dimensions can be used in the evaluation. 
Examples of factors aiding in isopter evaluation are shape and 
symmetry, factors that go back to the morphological properties and 
the general symmetry of the eye : symmetry of peripheral optical 
faults, symmetry of receptor distributions, symmetry of ganglion 
cell densities, and so on. The contribution of such factors in de- 
fining a normal result is of course heavily utilized in isopter eva- 
luation but are completely lost in the ordinary static profile. The 
static profile thus actually contains less information, a most severe 
objection when it comes to the early detection of visual field 
defects. 

The above considerations make it possible to postulate that 
normal isopters, and only normal isopters, belong to one and the 
same family of curves, and that the salient feature of abnormal 
isopters is that they do not belong to this family of curves (FRISEN, 
1970). The problem of recognizing early abnormalities is then for- 
mally reduced to a test to see whether a given isopter, except for 
random deviations, belongs to the normal family or not. Such ob- 
jective, statistical tests have been developed recently (M. FRISEN, 
1974). These tests permit the efficient testing of shape independent 
of linear dimensions, and make it possible to discard the less effi- 
cient concept of normal limits that still must be used in static peri- 
metry. This novel way of enhancing the sensitivity of the peri- 
metric method does not require a change in the normal proce- 
dures of examination. Careful adherence to the rules of the kinetic 
examination is of course important as the statistical tests cannot 
tell the difference between a poor examiner and a real visual field 
defect. Examiner-related faults can easily be avoided by means of 
a motorized attachment to the perimeter (FRISEN, 1972). 
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What, then, is wrong with kinetic perimetry ? In my view there 
is nothing inherently wrong with this method, and there i8 no real 
reason for opposition between those investigators that prefer static 
perimetry and those that favour the kinetic approach. The two me- 
thods should be used together whenever maximum amounts of 
information are desired. In principle, kinetic perimetry is best 
suited for identifying and outlining visual field defects, while 
static perimetry is more practical in filling in detail. 
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MULTIPLE STIMULUS 
In co6peration with the institute 

for perception (Soesterberg, Holland) 

Erik L. GREVE, Willem M. VERDUIN 

In the past years I have devoted most of my time to investigating 
procedures for visual field examination (V.F.E.). In my work 
about single and multiple stimulus static perimetry (GREVE, 1973), 
I have given an exposition about the possibilities of Multiple Sti- 
mulus Static Perimetry (M.S.S.P.). M.S.S.P. means the simulta- 
neous approach of the difference threshold of 2, 3 or 4 positions 
in the visual field by means of static perimetry. 

M.S.S.P. is very well suited to general ophthalmic practice, 
because its purpose is to introduce the acuracy of static perimetry 
on the one hand and to reduce the duration of the examination 
on the other hand. 

It was proved that M.S.S.P. does not derogate the reliability 
of visual field examination, provided it is properly used and 
interpreted. 

It is my experience that static perimetry in the hands of a 
relatively inexperienced examiner provides more reliable results 
than kinetic perimetry. 

We have used M.S.S.P. for the examination of thousands of 
visual fields that were also examined with conventional methods. 
One important condition is that the patient can count. 

I should like to make some general remarks on the subject 
and to communicate some technical progress. 

In earlier communications I have pointed out that M.S.S.P. is 
specially suitable for the adetection-phase of V.F.E. (GREVE, 1972). 
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For those who are not familiar with our examination-proce- 
dure I have to explain that we divide the V.F.E. in : 

I. Detection-phase. 

II. Assessment-phase. 

M.S.S.P. is used for the examination of the visual field inside 
the 30” parallel. 

The gain of time, which is the main advantage of M.S.S.P., 
is reduced as soon as one or more stimuli of a simultaneously 
presented group are seen. 

The gain of tl e 1s maxrmum if all stimuli of one group ‘m * 
are not seen at a certain luminance or if all stimuli are seen at 
a certain luminance-level. 

Thus if one presents 4 stimuli at 4 different positions at an 
infraliminal level and consequently none is seen one receives 4 
times the amount of information as in single stimulus static peri- 
metry (S.S.S.P.). If one stimulus is seen at a luminance level L 
and one proceeds the search for the threshold of the other three 
stimuli the gain of time is reduced to 3 times, etc. On the other 
hand if three stimuli are seen and one has to proceed with one 
stimulus there remains no advantage (fig. 1 a and b). The closer 
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FIG. 1 a. - The gain of time due to simultuneous thresllold-spproacll continues 
to exist after one stimulus no. 3 is perceived. 
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FIG. 1 b. - The gain of time ceases to exist in three stimuli (no. 1, 2 and 3) 
are perceived. 

the thresholds of the simultaneously presented stimuli the higher 
the gain of time. 

An often heard misunderstanding of M.S.S.P. is that simul- 
taneously presented stimuli should be simultaneously perceived. 
The only aim of M.S.S.P. is to approach the threshold of several 
different locations simultaneously. 

If for physiological reasons, explained elsewhere (GREVE, 1973) 
one stimulus of a group in a normal field is seen at a lower lumi- 
nance level than the rest of the group one just proceeds and in- 
creases the luminance until1 all stimuli are seen. The threshold 
is registered for each individual stimulus after the simultaneous 
approach. 

I have said that M.S.S.P. is specially suitable for the detection- 
phase. This does not mean that it caunot be used in the assessment- 
phase. It only loses some of its advantages. In fact in our visual 
field department it is always used in the assessment-phase in order 
to provide a comparison with classic S.S.S.P. One should however 
keep in mind that in the instruments like Friedmanns Visual Field 
Analyser the positions of the stimuli are fixed, and that the gaps 
between the stimulus positions are relatively large. For accurate 
follow up the one by one degree meridional S.S.S.P. is to be 
preferred. 

I have subdivided the detection-phase in a phase I A where 
50 stimuli in the 30” field are presented by means of M.S.S.P. and 
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a phase I B where an additional 100 stimuli are presented that 
fill the gaps between the first SO stimuli. 

At the time of our first investigation (1968) the Fried- 
mann Visual Field Analyser was the only commercially available 
instrument that suited at least in part for phase I A. 

In a separate session chaired by Mr. Friedmann many aspects 
of his apparatus will be discuseed which indicate the popularity 
of the Visual Field Analyser. 

To adapt the Visual Field Analyber to our requirements for 
a detection-phase we have constructed a new frontplate which of- 
fers the possibilities of presenting 50 stimuli in the I A phase 
and an additional 100 in the I B phase. This frontplate is pre- 
cented in figure 2. It has 50 basic positions as demonstrated 

FIG. 2. - New frontplate for Visual Field Analyser with 50 holes em be turned 
over 15” of are to provide another 100 positions. 

in figure 3 a. These positious dilrer from thoee of Friedmann’s Vi- 
sual Field Analyser. They have been selected in such a way that 
by turning the frontplate over to the right or to the left side over 
15” of arc, the Wholes come into new position8 where they fill the 
gaps between the basic 50 position8 (fig. 3 b). By means of this 
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FIG. 3. - 50 basic positions of new frontplate (a) with additional 100 positions 
(b). 
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simple system it is possible to present 150 stimuli with M.S.S.P. in 
a relatively shol’t time. 

This new frontplate was specially designed for glaucoma. 

A second new development of multiple stimulus presentation 
aroee from our research on automation of perimetry. 

In the Institute for Perception in Soesterberg a Cathode-ray 
oscilloscope (Hewlett-Packard) was modified in such a way that 
it met the requirements for V.F.E. 

It was first presented at the meeting of the Dutch Ophthal- 
mological Society in December 1973 (VAN NORREN). 

The instrument in its present state (fig. 4) is build in a 
cabinet that shields the screen from its surroundings and in which 

FIG. 4. - New instrument (oscilloscope) for V.F.E. 

the background illumination has been built. The distance eye to 
Screen is 30 cm. 

If the patient fixates the centre of the screen it is possible 
to examine 25” eccentricity in the horizontal meridian and 25” 
eccentricity in the vertical meridians. With eccentric fixation points 
the double of these eccentricities can be examined. The luminance 
can be raised over a large range of 45 log. Unit8 due to an inge- 
nious combination of frequency duty cycle modulation and vol- 
tage-variation. 
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The advantage8 of this apparatus are : 

1. Noiseless ; 

2. Every possible multiple stimulus presentation, also S.S.S.P. 
and ICP. ; 

3. Short presentation duration ; 

4. Easy and quick management ; 

5. Easy to connect to a computer. 

At the moment research is going on as to the best way to 
provide a suitable background luminance. 

lt i8 quite possible that in the future oscilloscope8 Will pro- 
vide the best way for multiple presentation. 

I should like to conclude that M.S.S.P. deserves a place in 
routine V.F.E. in general ophthalmic practice as well as in spe- 
cialized departments. New technical developments may stimulate 
its use, specially for an automated detection-phase of V.F.E. 
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VISUAL FIELD OF THE CHILDREN 

Harutake MATSUO, Nariyoshi ENDO, 

Toshiaki YOICOI & Masa-Aki TOMONAGA 

As Prof. MATSUO began studying quantitative perimetry in 
1962, we have actually reported on quantitative perimetry of va- 
rious diseases. Around 1970, the visual field concerning with farm 
chemical poisoning : the concentric constriction of the visual 
field of children came to be discussed in Japan. 

Then the need for a mean value of the visual field of normal 
children was pointed out. In a group discussion on pediatric oph- 
thalmology conducted in 1972, the visual field of children was 
taken up, when we provided data and emphasized perimetric techni- 
ques. 

Now we would like to report on the results of the quantitative 
perimetry conducted by us on 70 children. 

I. METHOD AND RESULTS 

lo) KINETIC QUANTITATIVE PERIMETRY USING THE GOLDMANN 
PERIMETER 

We studied 132 eyes of children of 4 to 10 yrs. old without 
organic eye diseases who visited us. The patients are as follows. 
4 eyes were of 4 yrs. old ; 6 eyes, of 5 yrs. old ; 30 eyes, of 6 yrs. 
old ; 34 eyes, of 7 yrs. old ; 22 eyes, of 8 yrs. old ; 18 eyes, of 
9 yrs. old ; and 18 eyes, of 10 yrs. old. 

Choosing three kinds of test objects, V/4, l/4 and I/3, we 
centripetally measured in part of 6 directions at cross points of the 
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isopters and three meridians, that is one horizontal and 2 oblique 
meridians : nasal sup., nasal, nasal inf., temporal inf., temporal 
and temporal sup. 

a) Test object V/4 

The mean value of the V/4 isopter in 6 directions and its va- 
riance with age were shown in a figure 1. Data on left eyes were 

Transition in ages. of each averages and variances 
of T/4 isopter with Goldmann Perimeter. 

FIG. 1 

translated into data on right eyes. The variance was expressed 
in terms of the upper and lower limits of a 5 $% rejection region. 

As shown in the diagram, there was little difference with age. 
For the variance, no significant difference with age was noted. 

b) Test objet l/4 

Iu this case, figure 2, variation with age was observed a little. 
So these results were compared with the results of a test on the 
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Transition in ages. of each averages and variances 
of I/4 isepter with Goldmaon Perimeter. 
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FIG. 2 

50 eyes of normal adults conducted by Dr. FURUSB of our Depart- 
ment in 1963. In this comparative study, a << t >) test and <( X2 B 
test were tried. 

The results of the tests showed that the mean value of children 
of any age group was greater than that of normal adults, and 
that the children showed less variance than the adults. No sta- 
tistically significant difference was thought among various ages. 

c) Test object I/3 

It was found in a figure 3 that variance with age was greater 
than that for test object I/4. Therefore, a << t )> test and CC X” B 
test were conducted as before, after which their correlation was 
studied as shown in the next figure 4, also. 

All children were plotted with ages shown on the abscissa and 
visual angles on the ordinate. As a result, it was determined that 
the correlation << r )) in 5 ,directions other than the temporal di- 
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Transition in ages, 01 each averages and variances 
01 l/3 isoplsr with Goldmann Perimeter. 

i 
4 

b--++4-‘1-Ci-i- 
3 
2 
14 NS -I 1.5 

rections, was nearly zero. Therefore, it could be stated in reliabi- 
lity of 95 % that there was no correlation. 

What I have mentionned so far, there are no development of 
the visual field was observed even on test object I/3. However, 
it must be noted that data on the 4 yrs. old children were omitted 
from the figure 4, because their limited number restricted the 
reliability of’the data. 

2”) STATIC QUANTITATIVE PERIMETRY 
PERIMETER 

139 eyes of children were studied. - 

WITH THE TUBINGEN 

The patients are as fol- 
lows. Four eyes were of 4 yrs. old ; 6 eyes, of 5 yrs. old ; 26 eyes, 
of 6 yrs. old ; 40 eyes, of 7 yrs. old ; 26 eyes, of 8 yrs. old ; 22 
eyes, of 9 yrs. old ; and 15 eyes, of 10 yrs. old children. 

A background luminance of 5 ash. and a maximum test ob- 
ject luminance of 500 asb. were used. Both are the highest 
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FIG. 4 

luminance8 of the perimeter which was for the first time imported 
to Japan. Two kinds of test objects, 116’ and lo’, were chosen, 
and their horizontal meridians were measured. The test objects 
were exposed to light for 1 second with every 2 second intervals. 

The figure 5 shows the mean values and variances with age 
of the 116’ test object at a number of points. The variances with 
age of threshold values for the 10’ test object were checked at 
several points as shown in figure 6. 

As mentionned, in static quantitative perimetry, there was little 
difference among the various ages in mean threshold value or 
variance. Accordingly, no development of the visual field with 
age was observed. 

II. DISCUSSION 

Since the subjects were children, there were many difficult 
problems when we measured the visual field comparing with the 
cases of adults. First, we would like to discuss this point. 
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Transition in ages, of each averages and variances of 10’ threshold 
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In our group discussion on the visual field of children con- 
ducted in 1973, we emphasized the importance of cooperation 
with the children. In our present test, the importance of coopera- 
tion with children was taken thoroughly into consideration, and 
special effort was made to draw accurate reactions as possible 
from those children who tend to give up and get bored easily. 
Here are some examples. 

First, the parents of the children, the children themselves 
and the perimetrkt talked together about what the test was, 
telling them that the test would not be something dreadful nor 
painful. Second, while making preparations for the perimetry, 
we talked with the children as much as possible to make them 
feel easy as described before. During the test time, the children 
must be, for example, praised, encouraged, or cautioned. 

Now, we would like to discuss the test results. In a 1969 
report conducted by Lakowski and his associates, he used a Gold- 
mann perimeter to test 12 children ranging in age from 6 to 11. 
They observed a significant development of the peripheral field 
with age in the children from 6 to 11 years old. And detected a 
greater development with age in the threshold value of the fovea 
also. 

In our tests using a Tubingen perimeter, 116’ and 10’ test 
objects, and with a background luminance of 5 asb., we observed 
little difference among various ages as the difference in threshold 
value was less than 0.2 log units. In a Kinetic perimetry with the 
object I of a Goldmann perimeter, our test results showed little 
difference between 6 year old children and the adults tested by 
Dr. Furuse, and no difference between children of 6 and 8 years 
old. 

The Kinetic technique produces no variations with age when a 
large, bright test object, such as V/4, is used. This technique, 
however, is difficult in drawing reactions from children when 
a small, dark test object is used. 

From what has been discussed so far, we have considered 
that children of at least 5 years old and over will probably have 
no development of the visual field with age. 

Acknowledgement : We wish to thank Professor Sigeyoshi OKABAYASHI, 
mathematician of our College, for his many kind and helpful instructions in 
the statistic method. Assistance of Misses Kayoko Harasawa and Keiko Kuma- 
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MESURE DU CHAMP VISUEL CHEZ L’ENFANT 

par Jacques SOURDILLE, Simone DELTHIL, Jacqueline SOURDILLE 

L’objectif principal des etudes que nous menons depuis plu- 
sieurs an&es dans l’equipe du Centre de Recherche sur les fonc- 
tions visuelles de l’enfant, sous les auspices de l’I.N.S.E.R.M., com- 
Porte comme objectif principal l’abaissement de l’8ge d’examens 
fiables. 

Parmi ces fonctions visuelles, le champ visuel chez l’enfant 
est d’examen particuliitrement difficile ; et cela pour plusieurs 
raisons. 

La premiere difficult6 est l’instabilite du regard. En effet, avant 
d’explorer la peripherie proche ou lointaine faut-il stre certain que 
l’enfant fixe bien son regard, son macula ne bougeant pas dun 
point central bien determin6. Cette fixation centrale est difficile B 
maintenir et il faut s’en assurer tout au long de l’examen : 

- soit par une observation constante des mouvements ocu- 
laires, 

- soit par l’enregistrement objectif des glissements du regard, 

- soit par un artifice consistant P placer dans le scotome de la 
tache de Mariotte un rep&e qui ne doit pas &tre signal& par 
l’enfant. 

La deuxieme difficult6 principale reside dans l’expression des 
reponses par l’enfant. Cette difficult6 conduirait a preferer toujours 
des methodes objectives n’exigeant aucune reponse consciente. C’est 
ce que nous venons de reussir pour une autre fonction visuelle : 
I’acuite visuelle centrale, en recourant a l’enregistrement ,des poten- 
tiels Bvoques visuels. Et l’application de ces potentiels dvoquks a 
l’etude du champ visuel a 6th tent&e du reste par l’Blectro-p&imd- 
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trie de BEINHOCKER. L’inconvenient majeur en est la complication 
d’appareillage, qui en fait une methode de laboratoire non vulgari- 
sable. 

La tentation est alors d’imaginer pour l’enfant des methodes 
subjectives tres simplifiees. 

Dans le ,domaine du champ visuel c’est le recours A la methode 
de confrontation p6rimetrique avec le champ visuel de f’observa- 
teur. 

On substitue B l’expression verbale de la reponse l’observation 
de certaines reponses matrices reflexes : mouvement du regard, 
mouvement de la t&te ou simple changement de la mimique. 

Mais ce procede de confrontation donne des Gsultats souvent 
discutables et toujours grossiers. 

C’est pourquoi la coupole de CARLEVARO et OUILLON - ou 
jeu du champ &oil& - nous avait paru interessante. Cette coupole 
comporte huit trous qui s’allument lea uns apres les autres pour 
un bref Bclat, lorsque l’enfant fait tourner un volant. 

Essay6 sur un grand nombre d’enfants de plus de 6 ans, ce 
ciel Btoile nous a permis des releves convenables ; mais le nombre 
de points explores est trop limit& et leur brillance est tout 2 fait 
imprecise. 

Sur une quinzaine d’enfants dont l’Lge s’etalait de 4 ans l/2 i 
6 ans, la fixation restait assez stable mais les reponses Btaient tres 
aleatoires. 

Au dessous de 4 ans l/2, nous n’avons pu obtenir aucune re- 
ponse certaine. 

Finalement ce jeu de CARLEVARO-OUILLON n’a ni la rigueur ni 
l’efficacite soubaitables. 

C’est pourquoi nous preconisons resolument le recours Q des 
methodes pour adultes, largement diffusdes et contr8lkes, avec des 
constantes physiques bien connues seules susceptibles de conduire 
a des diagnostics dont la port&e est souvent grave. 

L’appareillage de JAYLE et MOSSE pour la campimetrie plane 
nous a seduit pour sa simplicite et ses excellents r6sultats chez l’en- 
fant de plus de 6 ans. 

Les examens ont eu lieu en luminance mesopique puis photo- 
pique, sans changer en quoi que ce soit les valeurs proposees par 
JAYLE et ses collaborateurs. Nous avons cependant dti employer le 
test de 7,s millimetres pour les contours de la tache aveugle, car 
des stimuli plus petits n’attiraient pas l’attention des enfants. 
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La p&-adaptation avait pu &re reduite 2 10 minutes en recou- 
rant a des lunettes B verres rouges de transparence tres reduite, mais 
u’inquietant pas l’enfant avant l’examen. 

Au-dessus de 6 ans nous n’avons constate aucun Bchec. 

A 5 ans, 2 Bchecs sur 10 examens, mais de nombreuses incerti- 
tudes sur la place de la tache aveugle. 

Au-dessous de 5 am, 6 Bchecs complets sur 6 examens. 

Aussi avons-nous cherche B adapter les methodes de presen- 
tation tachytoscopiques. Elles consistent B faire apparaitre simul- 
tanement et brievement des signes ou des formes occupant diver- 
ses parties du champ visuel. On demande au sujet de les compter 
ou de les decrire. 

La brievete du temps de presentation est essentielle pour eviter 
le transfert de fixation. 

L’appareil de HARRINGTON-FLOCK utilise la lumiere noire. Une 
lampe a ultra-violets provoque des eclats de l/25? de seconde entrai- 
uant l’apparition de points fluorescents disposes sur un carton. 

Plusieurs cartons successifs permettent d’etudier le champ vi- 
sue1 jusqu’a 35 degres du point de fixation. 

La presentation de la totalite des cartons ne dure que 4 minu- 
tes, ce qui est une periode d’attention suffisamment reduite. 

Mais dans sa methode originale chaque carton de Harrington- 
Flock compte 3 ou 4 points fluorescents et cette numeration reste 
une operation complexe et incertaine. 

On n’a jamais la certitude, en outre, dun bon maintien de la 
fixation centrale. 

C’est pourquoi notre effort de simplification a consist&, avec 
YHarrington-Flock, modifie I.N.S.E.R.M. : 

- B reduire B 2 le nombre de points sur chaque carton pour 
en faciliter la numeration ; 

- a preferer aux points luminescents des images luminescentes 
plus attractives et facilement reconnaissables J 

- B placer systematiquement sur chaque carton, en pleine 
tache aveugle, un 3” rep&e qui ne doit pas 8tre signal& si la 
fixation centrale est satisfaisante. 

Chez 93 enfants examines par cette methode nous avons obtenu: 

l sur 62 enfants de plus de 4 ans l/2, 5 dchecs ; 
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l sur 19 enfants de 4 ‘ans, 9 Bchecs ; 

l sur 12 enfants de 2 ans l/2 i 4 ans, 11 Bchecs. 

On peut done admettre que le Harrington-Flock modifie LN. 
S.E.R.M. est utilisable d&s l’sge de 4 ans et que les resultats utiles 
peuvent gtre obtenus vers 5 ans. 

Equipement pour le depistage de masse grlce a sa rapidite 
d’examen et grlce B sa facilite d’utilisation par ,du personnel peu 
qualifie, le Harrington-Flock n’a pas de valeur rigoureuse pour les 
deficits quantitatifs, puisqu’on ignore tout de ses luminances. C’est 
particulierement deplorable quand on explore un champ visuel de 
30 degres oti les encoches peripheriques ne peuvent apparaitre qu’en 
luminance basse. 

La tachytoscopie nous offre avec l’analyseur de champ visuel 
de FRIEDMANN un appareillage beaucoup plus &labor& 

11 permet de realiser une perimetrie statique puisque la lumi- 
nance de chacun des points apparaissant sur un &ran peut gtre 
r&glee B des valeurs d6terminees par un jeu de filtres d’absorption 
assurant une variation de 0 B 4,s Unites Logarythmiques de bril- 
lance, par paliers de 0,2 unites logarythmiques. 

L’astuce de depart est d’avoir p&vu des points peripheriques 
de taille plus grande que les points paramaculaires, de fagon B 
ramener au m&me niveau les seuils de perception normale des diver- 
ses zones retiniennes dont la sensibilite est pourtant differente. 

La precision de l’appareil initial de FRIEDMANN est telle que l’on 
a pu y determiner les seuils de perception selon 1’Pge. En effet la 
sensibilite retinienne variant Bgalement avec l’lge, :on trouve des 
seuils de perception avec des filtres d’absorption : 

l de 2,6 Unites logarythmiques avant 35 ans ; 

l de 2,2 Unites logarythmiques de 35 a 50 ans ; 

0 de 1,s Unit6 logarythmique apres 50 ans. 

Dans l’appareil original de FRIEDMANN un flash Blectronique 
illumine un diffuseur par eclats brefs de l/10 000” de seconde. Les 
constantes physiques de l’appareil ne sont connues que par les carac- 
teristiques electriques du systeme car la luminance d’un flash et de 
son diffuseur sont difficiles a Btablir. 

Le diffuseur de 30 de&s de rayon n’est du reste pas observe 
directement mais g travers 2 ecrans opaques superposes et per&s 
de trous calibres. 

L’Qcran posterieur, fixe, comporte un trou central de fixation et 
46 trous plus ou moins peripheriques ,dont la dimension augmente 
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selon l’excentricitf. pour compenser les differences de sensibilite 
retinienne. 

L’Bcran anterieur qui, lui est superpose tourne sur un axe de 
faGon a ne faire apparaitre, au tours de chacune de ses 15 posi- 
tions differentes, que de 2 a 4 des 46 points. L’examen complet est 
realise en moins d’une minute chez l’adulte. 

Chez l’enfant normal, la durCe d’examen n’a jamais d&pass6 
7 minutes. 

Notre premier groupe de 30 enfants de 3 B 7 ans nous a donne : 

- un succes constant sur 26 enfants de plus de 5 ans ; 

- deux Bchecs sur quatre enfants de 3 B 5 ans. 

Ces Bchecs Btaient lies la aussi B la difficult& de numeration 
des eclats peripheriques. 

Nous avons done fait fabriquer un FRIEDMANN, modifie I.N.S.E. 
R.M. en changeant l’ecran antkieur qui ne laisse plus apparaitre 
qu’un trou dans chacune des 15 positions. L’enfant n’a plus B 
compter mais 1 approuver lorsqu’il perqoit l’eclat. 

La surveillance de la fixation du point central est relativement 
facile lorsque l’examinateur se tient B c8tB de l’enfant. 

On commence par un bref pre-apprentissage avec un filtre fai- 
ble absorbant 1,2 Unit6 logarythmique de luminance. 

.% 
Puis avec un filtre de 2,2 Unites correspondant ?I cet Lge, on 

fait le tour des 15 positions. 

S’il y a un manque, on precise le scotome en abaissant la valeur 
du filtre d’absorption de 0,4 en 0,4 unite. 

Sur notre 2” groupe d’enfants normaux, nous avons obtenu : 

- 15 bonnes reponses B partir de 5 ans, c’est-8.dire 1 an plus 
t8t qu’avec l’appareil original ; 

- et 3 Cchecs sur des enfants de 3 B 4 ans. 

Toutefois 6 des enfants normaux presentaient sur l’isoptere de 
25 degres une legere deviation du seuil de perception obligeant a 
abaisser le filtre B 1,s ou 1,6 Unit6 logarythmique. 

La sensibilite retinienne peripherique peut dorm &tre a 6 ans 
un peu plus faible que prevu par FRIEDMANN ; ou bien la compen- 
sation par (( Recruitment B, par sommation spatiale, imaginee par 
FRIEDMANN, ne s’applique pas aussi rigoureusement a cet Lge. 
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Un 3” groupe comportait 8 enfants presentant une alteration 
pathologique. Sa traduction campimetrique a toujours et& decelee : 

1 - un crania-pharyngisme opere avec une atrophie optique 
droite complete presentait bien l’important scotome temporal rela. 
tif qu’on attendait B l’oeil gauche ; 

2 - une toxoplasmose cong&itale B foyer sus-papillaire r&e. 
lait son scotome relatif et limit6 ; 

3 - un syndrome de Repsum familial montrait sa vision 
tumellaire a 3/10 d’acuite centrale ; 

4 et 5 - dew d&g6nbrescences chorio-rktiniennes perimacu- 
laires bilaterales non Btiquetees chez 2 amblyopes marquaient un 
leger deficit campimetrique de 0,2 a 0,s unite logarythmique ; 

,6 - un glaucome cong&ital opere revelait du meilleur c6te 
(OG : 2/10) un deficit global t&s important, h 30 degres ; 

7 - une dBg&z&escence tapeto-Gtinienne chez une jeune arabe 
amblyope B l/20” ne permettait par contre aucune conclusion en 
raison de l’instabilite de fixation ; 

8 - enfin un enfant de 8 ans porteur li Pceil droit de fibres 
de my&line precisait parfaitement le discret deficit de 0,4 Unite 
logarythmique le long du faisceau temporal superieur. 

8 rgponses coh&entes chez 8 enfants porteurs de l&ions diver- 
ses, souvent amblyopes : on mesure ainsi combien la seule simplifi- 
cation des reponses exigees et le fractionnement de la reponse permet 
l’emploi d’appareils complexes mais p&is et parfaitement testes par 
leur usage freqnent en ophtalmologie de l’adulte. 

Ceci confirme la conclusion g6nerale des travaux de notre 
Bquipe I.N.S.E.R.M. Dans le diagnostic des troubles fonctionnels 
chez l’enfant, il n’est pas interessant d’abaisser ses exigence8 de seuil 
ou de constantes physiques. On passerait B cBt6 des diagnostics les 
plus interessants. 

11 faut seulement adapter le protocole d’examen a la capacite 
de reponse. A ce compte on peut tout obtenir d’un enfant. 



VISUAL FIELD ASSESSMENT AS PART 
OF THE FUNCTIONAL EXAMINATION 

Guy VERRIEST (Ghent) 

Today all ophthalmologists agree that, in order to build up a 
diagnosis and a prognosis, it is better in many cases to rely not only 
on the results of the examination of one single feature, e. g. the 
morphology of the eyegromld or the topography of the increment 
thresholds for a white object in the visual field, but to study diffe- 
rent features and, when vision is impaired, to study more particularly 
different visual functions altogether. 

Such a combined functional examination is usually achieved by 
studying separately some visual functions, e. g. macular visual acuity, 
macular colour discrimination, the visual field for white objects, 
the integral ,dark adaptation curve, the eleetro-oculogram, the elec- 
tro-retinogram and eventually evoked cortical responses ; some other 
features can also be very important, as e. g. critical flicker fusion 
frequencies, a spectral curve of relative luminous efficiency, local 
adaptation times, Westheimer functions, Stiles functions, directional 
effects, stereoscopic visual acuity and so on. 

However, excepted in the cases to be published, we practically 
cannot spend more than half a day or one day for every subject 
and there is thus a problem of time economy : we must gather the 
most information in the fewest time. There are different ways for 
solving this time problem. One of them is to make the assessment 
of each visual function as short and as effective as possible. A 
second one is to rely as much as possible on well skilled aids or 
even on complete automation, so that only the patient spends his 
time. A third alternative is to choose methods of examination that 
give information simultaneously about several visual functions : 
e. g. the study of the relationship between visual acuity and illumi- 
nance informs us about both visual acuity and dark adaptation abi- 
lities. Perimetry is particularly polyvalent : e. g. colour perimetry 
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can inform u8 altogether about visual field, 8pectral curve of rela- 
tive luminous efficiency and colour discrimination. Finally, it is 
possible to combine the assessments of much visual function8 in 
more or less automatic check-ups as Jayle already suggested many 
years ago. 

But time saving is not the only methodological problem ; there 
is also a problem of #interpretation of the data. In the frame of the 
clinical functional examination, it is indeed not only necessary to 
assess many particular visual function8 and to determine if each 
obtained result is normal or abnormal, but it is also necessary to 
be able to interprete the whole of the results in order to recognize 
the corresponding functional syndrome : it- is only then that, we 
will able to lknow how the subject sees, to put a diagnosis and to 
set up a prognosis. 

The study of the functional syndromes can be conceived in 
two different ways. 

The first way is a nosological one. For each disease we gather 
many cases and in each ca8e we perform much accurately stan- 
dardized functional and morphological examinations. Having exa- 
mined functionnally also a sufficient number of normal subjects of 
the same age range in the same experimental conditions, the sta- 
tistical evaluation of the result8 will allow to make a list of the 
functional symptoms that occur in the disease, to select the most 
significant ones, to study the correlation8 between the functional 
data and between the functional and morphological data. Later on, 
when we will see a new, more or less doubtful1 case, we will so be 
able to put the diagnosis with more accuracy. 

For example in an ophthalmoscopically doubtful1 case of reti- 
nitis pigmentosa the simultaneous occnrence of a symmetrical zonn- 
lar scotoma, an acquired blue-yellow defectiveness of colonr vision, 
a reduced dark adaptation range, an absence of the EOG reactivity 
to light and dark and an apparently absent ERG permits to con- 
firm the diagnosis with a nearly absolute certitude. 

Similarly in a dubious case of juvenile macular degeneration 
the simultaneous occurence of a reduced photopic visual acuity, a 
central scotoma with smooth slopes and an acquired red-green defi- 
ciency of colour vision with scotopization of the spectral curve of 
relative luminous efficiency, whereas the dark adaptation, EOG 
and ERG results are normal, permits to state a typical case of the 
purely central degenerative dystrophy with predominant involve- 
ment of photopic vision : thus we can tell the patient that the 
never will become totally blind, contrarily to what should happen 
in a peripheral chorio-retinal degeneration, while we can also ex- 
clude a functional nmblyopia, a tobacco amblyopia or a retrobulbar 
neuritis. 
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We will not give more similar examples in the frame of this 
short paper, all the more this nosological way of study of the fnnc- 
tional syndromes is already well known and much applied. 

Let us consider the second way of considering the functional 
syndromes : this is to study them in themselves and to apply this 
knowledge not only as a means for recognizing the diseases, but also 
as a means for recognizing their physio-pathological mechanisms. 

In this perspective we will first distinguish the syndrome of 
peripheral vi&al field involvement from that of central visual field 
involvement. The distinction will be based not only on perimetry, 
but also on visual acuity and colour vision examination, while we 
must also take in consideration that the clinical ERG response is 
mainly produced by the peripheral retina whereas the evoked occi- 
pital response is mainly issued from the macular part of the retina. 

Secondly we will distinguish the syndrome of selective photopic 
involvement from that of selective scotopic involvement, I contri- 
buted personnally to this distinction by comparing the diurnal with 
the nocturnal animals and by comparing in man typical congenital 
night blindness with typical congenital achromatopsia. Now the 
distinction will be established not only on the dark adaptation 
curve, the critical flicker fusion rates (these being lower in scotopic 
vision) and the analysis of the ERG in its photopic and scotopic 
components, but eventually too on the comparison of the visual field 
in photopic and in scotopic conditions, the relationship between 
visual acuity and illnminance and the study of the colour vision 
features, selective involvement of photopic vision giving rise to 
some typical deficiencies of colour discrimination and a scotopiza- 
tion of the spectral curve of relative luminous efficiency. Subsi- 
diarily it will also be remembered that photopic and scotopic com- 
ponents have been distinguished in the evoked occipital potentials. 

Thirdly we will try to localize the level of the visual organ in 
which the lesion interfers with vision : optic media, sensory epi- 
thelinm, the different inner retina layers, optic disc, optic nerve, 
chiasma, optic tract, external geniculate body, optic radiation, visual 
cortex, association centers. In principle, a diminution of the trans- 
parency of the optic media can be seen during the morphological 
examination and it can be recognized during the functional exami- 
nation by the fact that some results can be normalized by a stimn- 
lus readjustment. On the other hand the differentiation of the 
other localizations can theoretically be achieved by the comparison 
of the electro-physiological results at the successive levels of the 
visual organ : but, if we can put micro-electrodes in the different 
retina layers, in the external geniculate body and in the visual 
cortex of the animal, in the case of a human patient we can only 
compare the standing potential, in which the pigment epithelium 
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plays a role, the early receptor potential, which originates in the 
sensory epithelium, the electroretinogram, which originates from 
the inner retinal layers, and finally the evoked occipital response. 

Although electro-retinography already allows to recognize easily 
retinal dystrophies and although it is already known that the evo- 
ked response is significantly delayed in many retro-ocular lesions, 
in clinical practice most lesion localizations are nevertheless still 
achieved psychophysically and chiefly perimetrically, the morpho- 
logy of the visual field defect8 being especially eloquent for recogni- 
zing the different optic nerve, chiasma, tractus and radiations le- 
sions. Special perimetric techniques, as the study of the spatial 
summations, that of the Westheimer functions and Enoch’s repeat 
static test are also helpful for the level localization ; this is also 
true for other psychophysical examinations as colour vision and 
critical flicker fusion frequencies for different modulation depths 
according to De Lange en Breukink. Finally, we must not forget 
that reflexion densitometry and selective bleaching could permit the 
statement of a visual pigment deficiency. 

This whole clinical research field is actually in constant evo- 
lution and accordingly we must now frequently reconsider our func- 
tional examination policy and prospective, especially concerning 
the special techniques to be included in the perimetric examination 
scheme, to gather the most useful data in the most economical way. 



L’ADAPTO-PiRIMiTRIE 

G.E. JAYLE - D. FONTA - G. SAKELARIOU 

I - GRNaRALlTl% 

L’adapto-perimetrie est un mode d’exploration du champ visuel 
dont la variable premiere est la valeur du fond. Elle consistc a uti- 
liser pour le releve d’un champ visuel, au moins, deux niveanx et non 
plus un senl niveau de luminance dn fond. Elle interroge necessai- 
rement, par definition m&me, plusienrs mecanismes retiniens. 

Les fonds penvent etre (fig. l), soit photopiques, soit mesopi- 
qnes, soit scotopiques, soit B l’obscur. 

‘, ‘“, 
>’ J’ 1 :, ...ty :, ).” ,’ .!Temps 

Fig. 1 
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A chacun des trois niveaux, la vision presente de8 caracteristi- 
ques particulieres. 

- La vision photopique (fig. 2), est une vision color&e des cho- 
ses gui implique l’utilisation de fortes luminances. Ses seuils sont 
plus ou moins Blew%. 

Fig. 2 

- La vision mesopique (fig. 3) presente des seuils deja bean- 
coup plus bas. 

- La vision scotopiqne (fig. 4) incolore, presente un seuil encore 
plus bas. 

11 en resulte que plus la luminance du fond est basse, plus l’ceil 
est sensible I des luminance6 basses, pour antant qn’il soit adapt6 
B la lnmiere ambiante. Comme les niveaux d’adaptation sont ext&- 
mement nombreux, il faut choisir en cliniqne, celles qui sont les 
plus aptes 6 mettre un deficit en evidence. Les luminances stan- 
dards choisies dans cet esprit, et utilisees B la cliniqne ophtalmolo- 
gique de Marseille, sont : 

l un fond photopique de 7,5 UL psb ; 



: 

/ MESOPiC BACKGROUND 
Large Vision Area 

Fig. 3 

Abscl 

SCOTOPiC BAC,KGROUND ’ 

Very Large Vision Area 

Fig. 4 
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e un fond mkopique haut de 6,3 UL psb ; 

l un fond m6sopique bas de 5,2 UL psb ; 

l exceptionnellement, un fond scotopique limit6 par l’obscur. 
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II est possible 1 partir de ces valeurs, de relever toutes les 
courbes classiques, par exemple les courbes de gradient type Harms 
(fig. 5, 6 et 7). De m&me, peuvent &tre construits les ilots classiques, 
type Traquair et Harms. 

II - INTERET ET FIABILITE DES LUMINANCES BASSES 

BLACKWELL a 6tabli depuis longtemps ses courbes classiques dans 
lesquelles les seuils eont represent& par la fraction differentielle 
AI (fig. 8), en fonction de la valeur du fond (I). 

AI 
Lorsque les seuils sont dBfinis par la fraction differentielle - 

I 
les niveaux de luminances photopiques, seraient ainsi les plus fiables, 
du fait que la courbe, dans sa partie horizontale, est parallele aux 
abcisses. Elle reste ainsi constante pour plusieurs unites logarithmi- 
ques du fond, ce qui permettrait, en les utilisant, de rester toujours 
au seuil, malgre les variations eventuelles de l’eclairage du fond 
et de l’index (fig. 8, courbe de gauche). 

A cette stabilite photopique, s’opposerait, du c8t6 scotopique 
de la courbe, une instabilitk de la fraction differentielle qui finit, 
h mesure que l’iclairage du fond baisse, par ne plus &tre mesurable, 
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Fig. 8 

puisque le numerateur devient superieur an denominateur. La frac- 
AI 

tion diff erentielle - varie assez rapidement en fonction des varia- 
I 

tions de luminances du fond. 

Les valeurs mesopiques du fond se situent entre les valeurs 
photopiques et les valeurs scotopiques. 

C’est 5 partir de ces constatations que la plupart des auteurs 
classiques donnent leur preference pour le releve du champ visuel, 
a des luminances photopiques. Les chases peuvent 6tre interpret&es 
diff Bremment : il est evident, en effet, que plus la luminance du 
fond est basse (fig. 8, courbe de droite), plus la valeur brute ,des 
seuils Pest elle-m&me, si le seuil est releve non plus en fraction 
differentielle, mais en luminance brute. Les seuils scotopiques, m&o- 
piques, et a l’obscur, traduisent done une plus grande sensibilit.4 
retinienne que les seuils photopiques. 

Differents releves pratiques & la Clinique Ophtalmologique de 
Marseille, montrent que la fiabilite des reponses est aussi bonne 
en luminance basse qu’en luminance photopique. Les &arts &talons 
en particulier sont de meme valeur. La superposition des courbes 
de gradients obtenues en luminances mesopiques et en luminances 
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photopiques est excellente (fig. 9 et 10). 11 semblerait mcme que, 
chez certains sujets, la dispersion mesopique soit moins importante 
que la dispersion photopique. 

III - APPAREILLAGE 

L’adapto-perimktrie peut dtre pratiquee par tous les appareils 
presentant un fond de luminance variable, s’etendant de l’obscur 
aux valeurs photopiques. 11 en est ainsi avec l’appareillage utilise 
B la Clinique Ophtalmologique de Marseille : I’acui-campimetre de 
Jayle d’une part, et l’adapto-perimetre de Jayle d’autre part. 

Fig. 9 

L’acui-campimetre permet le releve du champ visuel central 
(jusqu’a 40”) aux quatre luminances du fond : photopique (7,5 UL 
psb), mesopique haute (6,3 UL psb), mesopique basse (5,2 UL psb) 
et scotopiquc (4,l UT, 1~1)). 
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Fig. 10 

L’adapto-perimetre de Jayle permet le releve du champ visuel 
cinetique ou statique. Le fond peut 6tre blanc ou color& de lumi- 
nance variable (s’echelonnant entre 7,5 UL psb et 2 UL psb avec 
variation de 0,l en 0,l UL psb) et de presentation intermittente, con- 
tinue ou au Flicker. Le test peut Qtre aussi blanc ou color&, de 
luminance et de dimensions variables et de presentation continue, 
intermittente ou au Flicker. La courbe d’adaptation s’inscrit automa- 
tiquement en marches d’escalier sur une bande de papier B dCroule- 
ment uniforme. 

IV - RELEVRS CINETIQUES 

Les releves cinetiques peuvent dtre pratiques en campimetrie 
ou en perimetrie a l’aide des appareils decrits ci-dessus. Le pro- 
tocole choisi pour le releve adapto-mktrique est le suivant : 

l adaptation a l’obscur pendant 12 minutes ; 

l releve de reference en luminance mesopique haute ; 

l ce champ visuel de reference peut etre ou non pathologique. 

S’il est normal, l’exploration ne doit pas aller plus loin. S’il est 
pathologique, on le complete par une exploration systematique en 
luminance mbsopique basse ou photopique ou les deux, 
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Plusieurs Bventualitks sont possibles en presence d’un SCO- 

tome : 

a) le scotome est tres relatif et obtenu par un test campime- 
trique de 1 B 4/l 000. 11 faut recouper les zones suspectes par un 
relev6 mesopique bas qui Blargit le scotome et peut presenter telle ou 
telle systkmatisation. 11 est inutile dans ces circonstances, sauf excep- 
tion, de pratiquer un relev6 photopique qui sera necessairement 
negatif ; 

b) si le scotome m&opique haut presente une densite assez 
forte, par exemple 10/l 000, mieux vaut le recouper par un relevk 
photopique qui le rkduit ou le fait disparaitre. 11 faut ajouter 
Bventuellement un recoupement mksopique bas. Si le scotome a une 
densite superieure B 10/l 000, le recoupement mesopique bas n’est 
pas imperatif ; 

c) si le scotome,mesopique haut presente une densite moyenne 
situee entre 5/l 000” et 10/l OOO”, il doit etre pratique un recoupe- 
ment mkopique bas et photopique ; 

d) si des scotomes ou encoches apparaissent en luminance 
mesopique haute sans etre modifies avec les index mesopiques les 
plus importants, il cst inutilc de faire un rclevi: mdsopiquc bas il 
faut, d’emblde, passer en photopique. 

La zone de perte de sensibilite peut alors prendre deux as- 
pects : 

- scotome photopique identique pour tous les index : le 
scotome est alors absolu ; 

- sdotome photopique un peu moins important que le m&o- 
pique, le scotome est alors extrbmement dense, mais pas absolu. 

V - RELEVl% STATIQUES 

Un releve statique est, surtout en perimetrie, un releve de 
recoupement pratiqui: au niveau dune ou plusieurs zones suspectes 
du champ visuel, soit selon un meridien, soit de faGon circulaire 
(a 15” pour les glaucomateux). 

Une importance particuliere doit 6tre accord&e aux maladies 
de la macula, et en general en cas de scotome central ou para- 
central qui justifient du releve d’une courbe micromaculaire B 
trois luminances. 

VI - PROFIL ADAPTOMRTRIQUE DUN SCOTOME 

Le profil adaptometrique dun scotome est constitue par sa 
presence a une, deux ou trois luminances standard du fond. Si le 
scotome se manifeste aux trois hmlinances, le profil adaptomktrique 
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est dit a trois variables. S’il ne se manifeste qu’en luminance 
mesopique haute et en luminance mesopique basse, il est dit a une 
variable. 

VII - LA NOTION ADAPTOMRTRIQUE D’ESCALADE ET DE 
Dl%ESCALADE D’UN SCOTOME 

Le profil adaptometrique d’un scotome (fig. 11 et 12) peut, 
soit rester stable dans le temps, soit s’effacer progressivement aux 
luminances les plus basses, soit au contraire, s’aggraver progressi- 
vement en apparaissant ?I des luminances du fond de plus en plus 
&levees. Autrement dit, il y a soit statu quo, soit desescalade en 
cas d’effacement progressif, soit B l’inverse escalade. 

SCOTOMA ADAPTOMETRiC ‘PROFi &,E, i 
.;- 5 

1 Three Levels~Background Scotoma., 

2 ’ Two. ” ” _ .” “.>“: i.., ( F ; 

Fig. 11 

VIII - CONCLUSION 

L’adapto-perimetrie est une procedure nouvelle qui introduit 
en priorid dans le releve ,du champ visuel la notion de luminance 
mesopique haute de reference. 
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-j One 4 II 0 

i No Scotomo 

Fig. 12 

Elle peut Stre pratiquee en releve cinetique ou statique. 
Cette technique Blargit les possibilites de l’exploration du champ 
visuel et elle est particulierement interessante au niveau de la r-6 
gion maculaire et paramaculaire sous forme de courbe micro- 
maculaire. 

D’une fapon g&x&ale, il est ktabli dans un premier temps 
un releve mesopique haut, recoup&, selon les circonstances, par un 
releve en luminance mksopique basse ou photopique ou toute 
autre. 

Elle permet, d’autre part, d’etablir le profil adaptometrique 
d’un scotome et d’en suivre Pevolution dans le temps, evolution 
qui se traduit soit par une desescalade adaptometrique ou l’inverse, 
selon que Y&at du malade s’aggrave ou s’ameliore. 



A PERIMETRIC TECHNIQUE BELIEVED TO TEST 

RECEPTIVE FIELD PROPERTIES : 
SEQUENTIAL EVALUATION IN GLAUCOMA 

AND OTHER CONDITIONS * 

JAY M. ENOCH, Ph. D. ** 
and BEVERLY LAWRENCE, B.A. 

1NTRODUCTION 

The Westheimer function 2-7, lo, I1 is believed to largely reflect 
the center-surround receptive field properties of certain retinal neu- 
rons *. In a limited area of field immediately surrounding a small 
flashing test field, increasing the stimulus area of a second or 
background field results ,in summation of its visual effect.** We 
have called this central area of the second field the c summation 
arm >> of the Westheimer function. When the second field is further 
increased in diameter beyond the limits of the summation zone, an 
effect opposite to summation occurs. We have called this the <( inhi- 
bition arm >> of the Westheimer function. 

Beyond such zones the response function asymptotes and no fur- 
ther change in the threshold of the small flashing field occurs. Thus 
there is a circumscribed area in the visual field which significantly 
influences the detectability of a small flashing test field located at 
its center. Within that circumscribed area there are two response 
zones, a central summation zone (SA) and a larger surrounding inhi- 
tion-like area (IA in fig. 1). 

In diseases of the outer retina, pigment epithelium and choroid 
he entire Westheimer function exhibits reduced sensitivity but its 

* This research has been supported in part by National Eye Institute Research 
Grant No. EY-00204 (to JME) and in part by National Eye Institute Contract 
No. 1.EY-1-2514 (to Bernard Becker, M.D.), National Institutes of Health, 
Bethesda, Maryland. 

** New address : Department of Ophthalmology, University of Florida College 
of Medicine, Gainesville, Florida 32610. 
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form is not altered. To date, we have found no ophthalmic disease 
which uniquely alters the summation arm of the function. Because 
of its relative stability, the summation arm becomes useful as a 
reference or < anchor )) for the response function. In diseases of 
the inner retina, such as glaucbma, the inhibition arm of the res- 
ponse may b.e partially or totally eliminated. A full Westheimer 
function is initially determined on each patient. If this is within 
expected bounds and if blur is minimized, one then needs to test 
only three key points in order to evaluate the Westheimer function 
at the same point in the visual field on subsequent visits (fig. 1B). 

When the Westheimer function has been simplified and shor- 
tened in this manner, it may be used to .evaluate a patient’s status 
iu time, that is, progression of a disease or the efficacy of therapy 
can then be evaluated. 

Fig. 2 

If an anomaly exists central to the optic nerve head, it is more 
difficult to measure the Westheimer function because visual sensi- 
tivity tends to fall off markedly in time. This time dependent loss 
in sensitivity has been termed a short-term saturation or visual fa,p- 
gue-like effect. It is evaluated by using the flashing repeat static 
perimetric test ‘9 I’* Il. 

It is nothing more than the repeated determination of the sta- 
tic threshold again and again for a five minute test period. 
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In the normal individual the threshold will vary only modestly 
during the test period. In the presence of an anomaly central to 
the optic nerve head, sensitivity tends to fall off sharply within a 
short period of time. 

Data Analysis : S 

In fig. 1 A a normally shaped Westheimer function is presen- 
ted. These data were taken from the fovea 0:D. of patient L.J.” 
The size of the flashing test field (Field I) was always equal to or 
smaller than the size of the smallest steadily presented background 
field. Two sets of determinations were made for each background 
field size : flashing test field just invisible, and flashing test field 
just visible. The solid lines represent the mean and the dotted 
lines represent the range of the responses for each. 

Background size (Field II). 

In fig. 1 B three key points have been selected and connected 
(solid lines). For practical purposes, these three points define the 
summation and inhibition arms of the function. 

This reduces examination time by a factor of more than two. 

We shift successive data sets vertically on the graph to obtain 
the best overlap of the summation arm ,@A). Fig. C is a hypotheti- 
cal data set taken at a later time than fig. 1 B. It is usually not 
difficult to overlap two data sets satisfactorily as in fig. 1 D. 

If the mean values in the depression between the two c arms >> 
of the two data sets are set approximately equal, one can readily 
determine whether a significant change has occurred in the inhibi- 
tion arm of the function. We regard a clinically meaningful change 
as one in which the two pairs of mean values and two sets of ranges 
(of the inhibition arm) do not overlap (fig. 1 D). This is a conser- 
vative criterion. 

RESULTS 

Three cases are included in order to demonstrate the techni- 
ques utilized. All three observers happened to be subjects in a 
double blind study designed to test the therapeutic efficacy of 
diphenylhydantoin (Dilantin 0) in primary open angle glaucoma. 
The question asked in the diphenylhydantoin study is whether this 
therapeutic agent helps protect the function of the neutral elements 

*-*Throughout this paper when date is specified, the traditional 
nomenclature used in the United States has been employed. Thus 
l-2-73 corresponds to January 2, 1973. 
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as it does in other anomalies of the CNS. This agent is not meant to 
a?d in the control of intraocular pressure. The medication was given 
otaily for one six month period and a symptom equivalent control, 
phenobarbital, was given during the other six month period. The 
research team did not know which observer was receiving which drug 
at any given time. The three individuals selected for this paper 
were chosen for presentation because they had completed the course 
of testing and because they each illustrated an important point. 

1) Patient M.A., 72 year old negro male with Primary Open 
Angle Glaucoma 

At the outset of the study his central field OS. was quite nor- 
mal. Two points (C, 15” on 225” and D, 15” on 45”) were arbitrarily 
selected for study in this eye. These are symmetrically displaced 
from the fovea ; they are field areas often showing alteration in 

gl aucoma. 

What is significant here is that an area of relative field loss 
developed near point D and we were able to follow changes in the 
patient’s kinetic field in this area and to measure his Westheimer 
function at this point and to compare modifications in each indi- 
cator of response in time. 

A sample set of M.A.‘s repeat (flashing) static test is presented 
in slide 3. 

Such data are available on all subjects. Fig. 4 was a randomly 
selected set from test point T. It reveals that his determinations 
were reasonably stable and indicates that there was probably no 
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involvement central to the optic nerve head. This is a typical fin- 
ding in primary open angle glaucoma. This set of data was obtained 
after glaucomatous field changes and alteration in the Westheimer 
function had occurred. 

In slide 4, month by month determinations of his Westheimer 
function and his central field are presented. In the interest of 
conserving space, a few fields have been deleted. At the top of the 
slide the Westheimer function for the control point C is presented. 
The field in this area remained essentially unchanged throughout. 

Note that there was some variation in the Westheimer function 
from session to session (Point D), but fundamentally the function 
remained quite consistent on repetition. Kinetic field changes in the 
area of interest were first noted in December, 1972 (12-6-72) when 
a relative scotoma developed between point D and the fovea. An 
additional test and control point were added at this time. These were 
points T (12O on 44O) and S (12’ on 225”) on fig. 2, and fig. 5 A 
(12-6-72 and following), In December, 1972 the inhibition arm of 
the Westheimer function was already flattened at point T, but was 
normal at control point S (fig. 5 C). The response function at point 
D was still normal (fig. 5 A) on that date. The relative scotoma 
expanded to include point D and a substantive change in the 
Westheimer function occurred at this point by March, 1973 (fig. 
5 B). The inhibition arm of the response at point D was lost and 
did not recover during the test series. 

These sets of data provided a unique opportunity to relate the 
point in time when change in the Westheimer function occurred 
relative to the change in visual field properties in primary open 
angle glaucoma. 

2) Patient M.M. 

70 year old negro female !with Primary Open Angle Glaucoma O.D. 

Her primary open angle glaucomatous field loss was fairly well 
advanced in the right eye (fig. 6) at the outset of the study. Point A 
(7” on 240”) was the control test point and point B (7” on 60”) 
served as the test point. Patient M.M. was characterized by impro- 
vement in kinetic field, static threshold and Westheimer function 
during the first six month period and regression of the improvement 
in her visual field and other responses during the second six 
month period. Her situation can best be appreciated by following 
her kinetic field (fig. 7 A, B) which started to limprove almost 
immediately. The field recorded by the technician on January 11, 
1972 is odd when compared to her two earlier fields. Exacerbation 
of her condition is noted on the field on July 5, 1972 (7.5-72), with 
the situation deteriorating from that time onward. She changed 
medication after May 11, 1972 (5-11-72). 
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The Westheimer functions (fig. 7 A, B) are of interest here. 

Note first how the patient’s measurement ranges narrowed with 
practice, e. g., compare December 14, 1971 with September 7, 1972. 
Note how the Westheimer function improved on F.ebruary 15, 
1972 ; this improvement lasted until May or June, 1972. After that 
point a steady decline in the inhibition arm was observed. The 
changes in the Westheimer function seem to be lagging. The kinetic 
field changes less in this case than for observer M.A. In this case, 

Fig. 6 

there is no question that at least transient reversal of inhibition arm 
loss in the W,estheimer function has been unequivocally demons- 
trated in glaucoma. This underscores the reversibility of these chan- 
ges at least up to a certain point in the progression of the disease. 

3”) Patient L.J., Primary Open Angle Glaucoma 
and Tobacco-Alcohol Amblyopia 

This case was complex. There is evidence of prior luetic invol- 
vement, and the presence of tobacco-alcohol amblyopia and pri- 
mary open angle glaucoma. There were two therapeutic periods : 
during the first course he was treated with Hydroxocobalamine 
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(Vitamin B-12) for his tobacco-alcohol amblyopia, and during the 
second treatment period he was included in the ,diphenylhydantoin 
evaluation study. 

The patient was first worked up in our laboratory in October, 
1971. At that time he gave evidence of substantial field loss. His 
kinetic field on October 29, 1971 is shown in fig. 9. Test data have 

Fig. 9 
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been taken repeatedly in an area of relative field loss (point G, 
120 on 128”) and an area of essentially normal response (point F, 
12” on 217’). 

Data on fovea1 response have also been assembled (e. g., fig. 1 A). 
At the outset his visual acuity O.D. was poor (fig. 10) and the inhi- 
bition arm of the Westheimer function in the fovea was somewhat 
flattened. Fixation was good. The flashing repeat static at the 
control point F was relatively stable and has remained so. However, 
at test point G (fig. 12 a), the flashing repeat static test exhibited 
a fall off in sensitivity in time typical of a short-term saturation or 
visual fatigue-like effect. This signified involvement central to the 
optic nerve head I’. At the same time his Westheimer function lo 
(fig. 13 A) showed a loss of the inhibition arm at point G, but nor- 
mal form at control point F ; this indicated inner retinal involve- 
ment as well. 

z I I I I 
L J POINT F. GOLDMANN SIZE II 10-21-71 

5 40- 3 
3 4c- cl 

0 
-3” 

I I I 1 I 
d 0 1 2 3 4 5 

TIME (Minutes) 

Fig. 11 

Foveally, the inner retina was probably involved to a lesser 
degree. 

The course of treatment for the tobacco-alcohol amblyopia 
began on October 29, 1971 ; a series of 17 injections of hydroxocoba- 
lamine was given at approximately two week intervals. Little change 
was noted after the first injection, or immediately after the second 
injection. However, between the second and third injections dra- 
matic improvements were recorded in all response parameters. The 
visual saturation or fatigue-like effect previously observed on the 
flashing repeat static test (fig. 12 a, b, c) was no longer present 
(fig. 12 d) on November 23, 1971. Fig. 14 shows the improvement in 
the Goldmanp l/3” kinetic perimetric isopter see (12-8-71). The 
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Fig. 14 

inhibition arm of the Westheimer function showed marked reco- 
very (fig. 13 A, 11-23-71). Fovea1 Westheimer function data took 
on a relatively normal appearance, which has been sustained. Static 
thresholds at both points F and G showed improvement (fig. 3, 
L.J., 11-23-71). Visual acuity improved in both eyes (fig. 10, 12-8. 
71). In general, most functions showed continued or sustained im- 
provement throughout the course of treatment except the Westhei- 
mer function at point G (fig. 13 A, bottom), and the static threshold 
(fig. 3). Deterioration in these functions were first noted on April 4, 
1972. The field determined on May 30, 1972 also showed some 
deterioration near test point G. 

Following the termination of the hydroxocobalamine treat- 
ment (June 26, 72), the flashing repeat static test at point G has 
remained relatively steady (fig. 12 f). The kinetic field has slowly 
but surely deteriorated (fig. 13 A bottom, 13 B). The inhibition 
arm of the Westheimer function subsequently showed no improve- 
ment - including during the second course of treatment (fig. 13 
B). The static threshold at points F and G have shown a fluctua- 
ting course over the years. The initial improvement in visual acuity 
in the fovea has largely been maintained with fluctuations occur- 
ring in the intervening period. Neither the sympton equivalent 
control medication nor diphenylhydantoin, administered for a 
twelve month period substantially altered the measured parame- 
ters (fig. 3, IO, 12, 13 A, B). 
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L.J. clearly derived improvement from hydroxocobalamine. 
Depending on the measured parameter, that improvement was 
sustained for a short or long period after cessation of the treat- 
ment. The second course of therapy did not seem to alter the 
continued slow downhi course of his peripheral visual response. 

DISCUSSION AND CONCLUSIONS 

No single parameter characterizes visual performance since 
several variables are at play at any given instant. Periodic exacer- 
bations and remissions of disease processes tend to make attemp 
ted analyses difficult. Because of such fluctuations, it becomes 
desirable to follow the course of the individual patient. 

We believe the Westheimer function and the flashing repeat 
static threshold tests to be valuable additions to the visual field test 
armamentarium. Here, we have shown how the Westheimer 
technique can be greatly speeded up in order to make it a more 
acceptable clinical test. It is evident from these data that signi- 
ficant alteration in response can be readily indentified without com- 
plex statistical analysis. 

Repeated testing resolves questions of reliability of the observer 
or of changes observed. 

These tests can be used as part of a program to test sequentially 
the efficacy of a therapeutic regimen or to follow the course of an 
anomaly. The value of a data set is dependent upon the proper 
selection of loci for teat and control points. 



CFF AND VISUAL FIELD THRESHOLD 

H. LUDDEKE (Germany) 

When investigating C.F.F. it is necessary to use target lumi- 
names above the increment threshold. Using the differential 
threshold itself as test luminance is unsatisfactory, because the 

C/S 
CFF os function 

45 of target size 

40 i 

35 

t ; 30 1 

z 
w . 
(L . 
k 25- 

20- 

brrikgrbund 3 2 cd jr,,’ 1 I 
1, 1 

0” 2” 5” 10" 15" 20” 25” . 
RETINAL LOCUS 

FIG. 1. - Represents the results of testing CFF with a target 
luminance of 35 cd/m2 at all retinal locations. CFF on the 
ordinate is plotted against retinal locus on the abscissa. The 
different curves illustrate that when the test area increased 
fusion frequency also increases. 
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target would vanish at the rate of fusion as described by Tal- 
beau’s law. 

Generally C.F.F. has been perimetrically investigated by target 
luminances having a constant value high above the incr.ement 
threshold for all retinal locations. 

Very little interest however was payed to thk relation of C.F.F. 
and the difference of the target luminance to the increment 
threshold. 

The method of investigating C.F.F. perimetrically with target 
luminances related to the inbrement threshold of each retinal 
locus was first employed by Alexanjan and Lifschiitz (1939) in 
the course of dark adaptation. Best (1951) investigated with 
dark adapted eye and Harms and Aulhorn (1959) tested C.F.F. under 
photopic conditions. 

luminonc8 of bright phara 35 cd/m’ 
background U cd/m’ 

FIG. 2. - Shall elucidate fig. 1 for the relations at the 
center and at 5” and 15” excentricity. Up to target 
diameters of 42 min. of arc maximal CFF values occur 
in the center but then shift into the periphery with 
increased test area. 



238 L’ANNGE TH~RAPEUTIQUE ET CLINIQUE EN OPHTALMOLOGIE 

These experiments were performed to find the influence of 
target size and background luminance on the rate of C.F.F. with a 
target luminance adapted to the increment threshold, which means 
a test luminance at all retinal locations 1 log. unit above incre- 
ment threshold. 

For comparison C.F.F. was tested by a target luminance whose 
value was constant at all retinal locations. 

The experiments were done in the following way : 20 sub- 
jects with normal eyes between 15-30 years of age were investi- 
gated with the Tiibingen Perimeter. The rotating disc had a light 
dark ratio of 1 : 1. This rate was considered best by Crozier and 
Wolf (1941 and Landis 1954) using medium test luminances to 
achieve maximal values of C.F.F. 

Exposure time was 1 sec. following the example of Granit and 
Hammond (1931) who reported maximum C.F.F. at approximate- 
ly 1 sec. 

0" 2" 5" 10' 15" 20" 25" 
RETINAL LOCUS 

FK. 3. - Blustrntes tbe CFF curves obtained with target 
luminances 1 log. unit above increment threshold at each 
retinal locus. - A target of 4 min. of arc was also used. 
Also CFF raises with increased area. 
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b.01, 
We investigated C.F.F. with background luminance of : 0.0032, 

0.032, 0.1, 0.32, 1.0 and 3.2 candle/m2. Target sizes of : 4, 10, 
26, 42, 66 and 104 min of arc were used. ~ 

The bright phase of the target luminance which was related 
to the differential threshold was 1 log. unit above increment 
threshold. 

The experiments for comparison were performed with a 
constant luminance of 35 cd/m2 at each retinal locus. The target 
size was regarded as fused only when fusion occured over the 
target’s entire spatial and temporal extension. 

DISCUSSION 

The result of C.F.F. values obtained with constant luminance 
at all retinal locations for different target sizes are in accordance 
with the results of PHILIP (1933), HYLKEMA (1942) and with recent 
experiments of LAVERGNE and DE GROTE (1969), who also tested 
C.F.F. with the Tiibingen Perimeter, but with a constant target 
luminance. 

‘Is 
35 

a 

CFF as function of torpt size for Winal lccotions at Os,S’,lOs 

bright phore I Lg unit abovr increment threshold ,P ‘0° 

FIG. 4. - Points out, that only for the target of 4 min. 
of arc CFF oceure in the center of the retina. 
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However, employing target luminance8 1 log. unit above in- 
crement threshold and a 4 min. of arc test field maximal C.F.F. 
was found in the center. Shifting of maximal C.F.F. values into 
the periphery occurred with a stimulus size beginning with lo- of 
arc. This is in contradiction to all reports previously published. 

It cannot be ruled out that the result is influenced by the 
fact that we have only regarded the target as fused when fusion 
occurred in the whole temporal and spatial extension of the stimu- 
lus. Most of the subjects centrally fixating reported that with 
larger targets the center of the stimulus appeared fused and the 
periphery seemed to flicker. We are sure that this is not due 
to stray light, because this phenomenon occurred also with low 
stimulus light intensities. While maximal values for the differen- 

. 

FIG. 5. - In diagram 5 CFF on the ordinate is 
plotted against background luminance on the 
abscissa. 

A target size of 104 min. of arc was employed 
to get reliable results without too much spreading 
when testing at very low background luminances. 
The results were not gained in the course of dark 
adaptation, but with the eye already adapted to 
the background luminance. 

As it is known since Lythgoc and Tansley (1929) 
CFF raises with light adapt.ation ut all retinal loca- 
tions. 
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tial threshold for ‘all target sizes are always laying in the center 
of the visual field, there is a shifting of maximal values of C.F.F. 
into the periphery with increased test areas. This might be explai- 
ned by the organization of the receptive field. 

The maximal neural response is obtained when the stimulus 
covers the whole R.F.-center. When the flicker stimulus extends 
beyond or under the border of the receptive field center the neu- 
ronal response become less. It is also known from the experiments 
of HARTLINE (1940) that with increased test luminance the re- 
ceptive field becomes larger ; that means, the area of neural in- 
teraction in which inhibition and neural summation occurs in- 
creases. These facts might be helpful for the interpretation of the 
following results. 

FIG. 6. - In diagram 6 in which CJSF is plotted against the background lumi- 
nances at the center nt 5” and 10” excentricity shows that the level of 
scotopic mesopic and photopic Numinntion CFF of the periphery exceeds 
always the values of the center. 
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Retinal 
l xcentricity 

15’ 

IO’. 

5’. 

0’ 

Maximdl values 
of CFF PC-” 

I 

constant - 
luminance 
of bright phase 
35 cd/m’ 

luminance I log unit 1 
above increment 
threshold 

I I I l- 
L’ IO’ 26’ L2’ 66’ 104’ log diameter 

TARGET SIZE min of arc 

FIG. 7. - Shows the maximal values of CFF. Target 
size is plotted against the retinal locus. The curve 
illustrating de results obtained with a constant 
target luminance shows a nearly linear course. 

With a target luminance near the thr.eshold level a disconti- 
nuous rise of the maximal C.F.F. can be shown, which may be a 
function of changing summation and inhibition when the test 
point is moved to the periphery. It may therefore be assumed that 
when testing the C.F.F. with target luminances near the increment 
threshold receptive field qualities are more pronounced than 
with stimulus intensities high above threshold levels without regard 
to the differential threshold of the retinal locus. 



THE EVIDENCE OF THE BLUE MECHANISM 

IN VECPs 

E. MARRE, M. MARRY and P. MIERDEL 

In previous papers we published a method to measure quanti- 
tatively the 3 primary color vision mechanisms ,(CVMs) by means 
of a psychophysiological test in eye ,diseases (MARRE?, 1969, 1971). 
The principle of the method is to diminish the sensitivity of two 
of the altogether three CVMs by glare with defined colored light 
to such a degr,ee that it is possible to isolate the third one in order 
to measure its sensitivity. Now we succeeded in geting VECPs 
which present the blue mechanism at the cortical level by the same 
method. The stimulator has two light paths in Maxwellian view : 
One for bleaching two of the altogether 3 CVMs ; light source, 

A= 
402 nm 

427 nm 

I 500msec I 

Fig. I 
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yellow glass filter (GG 14, VEB Jenaer Glaswerk Schott u. Gen.), 
300 glaring field, 450 trolands. The other light path provides the spec- 
tral stimuli. There are interference filters, neutral density fil- 
ters, 1.5” field, 2.10es j stimulus energy. 

The technical arrangement for averaging cortical responses 
consists of photostimulator, amplifier, tape-recorder, averager and 
plotter. 

Xe measure the bipolar responses of visual cortex (fig. 1). 
The difference of the time between TbS-Tbl is smallest at the wave- 
length 440 nm. A spectral dependence can be seen. The blue- 
mechanism is clearly to be recognized in this presentation (fig. 
2). The maximum lies at 440 nm. 

( Tb2 -Tbl 1402 

Wavelength [nm] 
I I 

450 500 
Fig. 2 

If we bleach with a neutral white light of the same brillance 
brightness, no spectral responses can be found. A reduction of the 
blue mechanism can be seen in patients with acquired color vision 
deficiencies, more exactly in patients with acquired blue-defect, 
here in a case of macular rescence degeneration. 

The electrophysiologieal interpretation of this spectral para- 
meter Tbz-Tbl is difficult. l’ossibly the trailing edge falltime re- 
flects an electrical recharging process and shows a relation to the 
perception of color brightness. This method suffers from a relative 
high signal - to - noise ratio of the averaged evoked potentials. 
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It is possible to determine the spectral threshold energy 
with this method, too. The cortical response were determined 
for each spectral stimulus at different levels of energy. The ob- 
jective threshold energy can be obtained by plotting the amplitude 
of response against stimulus energy and ,extrapolation of this curve 
to zero. Using the spectral threshold energy of VECPs as a pre- 
sentation of the blue mechanism the individual variations are si- 
gnificantly smaller than in the method outlined above (fig. 3). 

1 Log relative luminosity 

Wavelength [nm) 
I 

450 500 

Fig. 3 

The thresholds in the psychophysiological test lie somewhat 
higher than the thresholds of the VECPs measured by threshold 
energy and have a larger individual variation. The blue mechanism 
in a case of acquired blue-defects is determined in the same ob- 
jective way. This curve passes significantly below the normal one. 
The curve which is (determined by the psychophysiologica1 method, 
has the same shape. 

We hope that further research will give us the possibility to 
measure objectively the function of the blue mechanism. We 
know that the central part of the visual field is to a large extent 
represented in the visual cortex. Maybe one day we can use the 
method as an objective examination of the central visual field. 
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THE ACHROMATIC DIFFERENCE 
THRESHOLD FOR MONOCHROMATIC OBJECTS 
IN THREE DIFFERENT LEVELS OF ADAPTATION 

Mister President ! 

Ladies and Gentlemen ! 

I want to inform you about the results of investigations which 
were finished in 1962 in cooperation with Prof HARMS and Prof. 
AULHORN (Tiibingen). 

DUBOIS-POULSEN writes in his book <( Le Champs Visuel 2 : 
<< Devant de pareilles difficult& on est alors tent& de s’adresser B 
une sphcification physique objective du test independant du sujet 
et l’on adopte 1’Bnergie transmise pour chaque radiation. Le 

Methodical Conditions 

1. Ttirget size 30 min. 
2. Time of exposition 1 sec. 
3. Tested meridian: right eye-nasal and temp. 

small steps near fovea,wi&r steps in 
peripheral retinal areas. 

I.Methode of static perimetry (HARMS). 
5. Three eyesound subjects. 
6. Colour filter (SCHOm)- narrow band - 

type PIL in the wavelengths{ nml : 
453.0 479.0 499.0 3 523.3 ; 7 ; 577.5Y 
593.0 and 658.0 . 

7. Three levels of adaptation with 
background luminance of 10 7 
0.1 and 0 ash. 

Fig. 1 
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seilil est caract&i& par la plus petite quantite d’hnergie n&es- 
sake g la perception. Cette fois les travaux ont uae base solide... >> 

This means that chromatic perimetry can exactly be perfor- 
med only with stimuli which are physically defined in energetic 
units i.e. Watt/cm’ and wavelength. 

ACHROMSCHWELLEN 

ABSOLUTWERTE 
(Arithm. Mittel) 

log Watt/cma 
10-Q - 

lo-” . 

10-o - 

70-S . 

10-b - 

UMFELD 1Oasb 
Vers Pers.: Ma, Ka, Ra 
Mericiiane :170? 175: 180” 
Prtifpunktgrtisse : 30’ - 453,O nm 

- 4957 ” 
-57z5 ” 
-65&O 11 

nasal temporal 

:I::& 

10-S. c 
5o” 4o” 3o” 20* loo 0’ 10’ 20’ 30’ 40’ 50’ 60’ 70’ 80’ 

Fig. 3 
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The object of the investigations was the determination of 
chromatic thresholds of targets, which are strictly defined in 
size, #energy and wavelength in the levels of adaptation. The fol- 
lowing methodical conditions are to mention (fig. 1). 

I 
i : 

: ; 
RI ‘0 / : ‘: : 

I : ! : Ii : 
JO 0 : ; ,I 

I 

ACHROMSCHWELLEN 

ABSOLUTWERTE 
(Arithm. Mittel) 

logWatt/cm2 
lo-” 

10-f+ 

UMFELD O,la.sb 
Vys Pers : Ma, Ka, Ra 
Meridiane ~170: 175: 180” 
PriiFpunktgriisse : 30’ 

- 453,O nrn 
-49987 I’ 
-57%5 u 
- 658,O 1~ 

nasal temporal 

Fig. 5 
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One of the main problems was the exact calibration of the 
test stimulus. Finally it could be successfully solved by means 
of a silicium photoelement, specially calibrated in all used wave- 
lengths. The exact physical definition of background and of the 
test stimulus << white >> could not be realized, because in the com- 
posed white light is hidden too much invisible energy. The fact 
that in the used method a physical defined test stimulus is pro- 
jected upon a background which is only to define in photometric 
units (Apostilb) diminuates theor.etically the value of obtained re- 
sults, except in scotopic vision. 

The first two figures show the arithmetical mean of three 
subjects in photopic vision, b ac ground k 10 asb. On abscissa the 
retinal localisation in degree, on ordinate the logarithm of energy 
of stimulus in reciprocal manner. The left figure shows all the 
used seven wavelengths, the right one - for the better survey - 
four selected. 

With regard to the wavelengths there is to realize a different 
behavior of the curves : while in the short wavelengths is to state 
a central platform, we find in the longer ones - beginning about 
at 523 nm - the development of a central peak. 

Better pronounced is this different behavior concerning the 
seven wavelengths in the mesopic vision with background of 0.1 
ash (fig. 4 and 5) : again on the left side all the used wavelengths, 
on the right a selection of four wavelengths. The short wave- 
lengths show a central crater till to 479 nm i.e. a central scotoma, 
for 523 nm already a beginning platform and for the longer end 
of the spectrum more and more pronounced peaks. 
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ACHROMSCHWELLEN 
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Fig. 8 
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This trend also is continued in dark adaptation (fig. 6 and 7) : 
first it is to mention an enormous increase of sensibility in the 
paracentral areas from 7 to 20” nasal and temporal of macula lutea. 
The short wavelengths show a deep central crater of 3.5 logarithmic 
decades for 453 nm. With increasing wavelengths the craters become 
slighter. The longest wavelength tested has a small central peak. 

A better survey gives slice 8. The drawn familly of curves 
demonstrates the behavior of the central retinal area from 0 to 10 
degrees nasal and temporal against the seven tested wavelengths in 
the three levels of adaptation. In the upper set the results in 
dark adaptation, then in mesopic range and at the bottom in 
photopic vision are compiled. 

The transition from central peak to platform is for scotopic 
vision at the red end of the spectral range, for mesopic vision 
between 523 and 577 nm, also in the yellow, and in photopic vi- 
sion near 499 nm in the green. The extent of the craters exceeds 
the diameter of the macula lutea. 

The insertion of these results in the facts known until now 
brings insupcrvincildt difficulties caused by diflercnt m&odes 
and trial conditions. Physically defined test stimuli I found - like 
DUBOIS-POULSEN - only in the monography by Mrs WENTWORTH 
from 1930. In the following slice (fig. 9) the comparable results of 
WFNTWORTH and mine are confronted. We find in the case of 
dark adaptation a good agreement in respect to the fact, that a 
larger sized target means much higher sensitivity. 

Fig. 9 
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The start of this study was induced by some trials of Prof. 
AULHORN in 1956 who found, testing the Tiibingen Perimeter in its 
applicability to colour perimetry, a different shape of sensivity 
curves in different colours. The stimuli were calibrated in photo- 
metric units (Apostilb) and this was the reason why the results 
were not published. 

The study of the photosensitive and adaptic behavior of reti- 
na in different wavelengths and levels of adaptation could give 
us good informing material for better understanding the colour 
vision. 

In 1962 when the investigations I told about were finished, 
comparable results existed only in suggestions. But the results of 
these studies already indicated the possibility to apply colour peri- 
metry to the exploration of colour vision, to traffic ophthahnolo- 
gy and to the diagnosis of systemic and individual deficiencies of 
the eye. 

This way is walked on by Prof. VERRIEST. 



PERIMETRIC DEIERMINATION OF THE SPECTRAL CURVE 

OF RELATIVE LUMINOUS EFFICIENCY 

by Guy VERRIEST (Ghent) 

After having succeeded, contemporaneously with other authors, 
in introducing the assessment of chromaticity discrimination in cli- 
nical practice, we tried to introduce also in clinical prncticc and 
also contemporaneously with other authors the determination of ano- 
ther aspect of colour vision, namely the photopic spectral curve of 
relative luminous efficiency, all the more this curve is known to be 
abnormal in many kinds of congenital and acquired colour vision de- 
fects. 

Our first actual determinations of the fovea1 curve of relative 
luminous efficiency were made, some 16 years ago and like that of 
Jeager, by means of the Helmholtz calorimeter. 

Some 5 years later, we started to use a much better flicker 
method of determination of the fovea1 curve achieved by means of 
an optical bench, of a double contrast Bechstein flicker-photome- 
ter presenting an observation field of 1” 30’ surrounded by a peri- 
pheral adaptation field of 300, and of a projector equiped with nar- 
row band interferential filters of which the peak wavelengths were 
conveniently spaced within the visible spectrum. We used two levels 
of retinal illumination, namely 55 and 415 trolands, and all lumi- 
nous efficiencies were still calculated relatively to that of 552 nm. 
The whole equipment was carefully calibrated and the method 
was quick and easy to apply, even to less clever subjects, so that 
we used it very much and so that it gave rise to many papers, 
relating successively to the technical aspects and to the results ob- 
tained in normal subjects of differents ages (VERRIEST, 1970 a), 
to the results obtained in subjects suffering from acquired (VER- 
RIEST, 1970 b) and from congenital colour vision defectiv.eness, 
and to the results obtained in aphakic eyes (VERRIEST, 1972). 
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However, we were still not entirelly satisfied firstly because, 
in order to be applied elsewhere, this method implies a lot of cali. 
brations and calculations which can only be done by specialized 
people ; secondly because the results are only relative and do not 
evidence the absolute drops or gains in sensitivity ; and thirdly 
because it concerns only macular vision while many forms of ocular 
pathology concern chiefly peripheral vision. 

Those are the chief reasons for which we tried to develop also 
a threshold method, this is to say a perimetric method of determina- 
tion of the spectral curve of relative luminous efficiency. 

Although we already showed a longer time ago (VERRIEST, 
1960) that the red object of the cinetic Goldmann perimeter is badly 
or even not seen in protanopia and in typical achromatopsia, and 
also (VERRIEST, 1964), in the retinal areas affected by Type I of ac- 
quired red-green defectiveness, our first effective step in view of de- 
termining the fovea1 and peripheral spectral curves of relative, lumi. 
nous efficiency by means of the achromatic increment thr.esholds for 
coloured perimetric objects was laid thanks our collaboration with 
Albert0 ISRAEL. 

Therefore we used a static Goldmann perimeter and the 
thresholds for white, blue, green and blue objects were determi- 
ned in many points along the horizontal mendran. 

In a first paper (VERRIEST and ISRAEL, 1965 a) we described the 
spectrophotometric calibration of Goldmann’s static perimeter. 
Furthermore, we determined the sensitivities to the different ob- 
jects in 68 normal eyes, which were subdivided in three groups 
of different mean ages, allowing us to recognise marked diffe- 
rences amongst these relative sensitivities according to eccentricity 
and to age ; these variations were put into relationship with modi- 
fications of the spectral curve of relative luminous efficiency. 

In a second paper (VERRIEST and ISRAEL, 1965 b), we studied 
by means of the same method 25 eyes presenting various conge- 
nital deficiencies of colour vision, the results b.eing compared 
with those obtained from normal eyes belonging to the same age 
range. It showed that the relative sensitivities to the different 
coloured objects *differ considerably according to the type of the 
deficiency and to eccentricity. 

In a third paper (FRANCOIS, VERRIEST and ISRAEL, 1966), the 
method was applied to 72 Ryes suffering from various acquired di- 
seases. It showed that blue-yellow deficiency is characterized by 
a lowering of the sensitivity to our blue object and sometimes 
also by a lowering of the sensitivity to the red one, whereas Type 
I of acquired red-green deficiency is always characterized by a re- 
lative augmentation of the sensitivity to the blue object and by a 
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lowering of the sensitivity to the red object, just as in congenital 
typical achromatopsia. Finally, it was shown that Type II of ac- 
quired red-green deficiency does not disturb the relative sensitivi- 
ties to the three coloured objects, excepted on the margins of the 
defect where the sensitivity to the blue object was often enhan- 
ced. It was concluded that static increment threshold perimetry 
with coloured objects is very useful in the differential diagnosis of 
many ocular diseases. 

A fourth paper (ISRAEL and VERRIEST, 1972) compared the in- 
crement thresholds for a blue and a yellow object in the central 
area of amblyopic and of normal eyes and showed that in stra- 
bismic amblyopia the sensitivity to the blue object is more dimi- 
nished than that of the yellow one. 

This last work was made by ISRAEL in Argentina. From the 
other hand, since ISRAEL’S stay in Ghent, we become convinced that 
the Tiibingen perimeter is more convenient for such determinations 
than the Goldmann one, not only because it is better suited for static 
perimetry, but also because it is equiped with a more complete se- 
ries of more selective filters for obtaining coloured test stimuli. 
In addition it is possible to use some selective filters for obtaining 
coloured backgrounds. 

Accordingly a research project was planned in which the co- 
loured objects of the Tiibingen perimeter are used on a white back- 
ground at Ghent, and on coloured backgrounds by GREVE in Amster- 
dam. The former to determine curves of relative luminous efficien- 
cy, and the latter to obtain Stiles’ two colour thresholds. 

A first step in this research project was to calibrate the Tii- 
bingen perimeter. This calibration was achieved both in Amster- 
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FIG. 1. - ,Mnxirnal rudiunces of tbe coloured test objects of two Tiibingen 
perimeters. 
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dam and Ain Ghent by means of a colour-spotmeter constructed by 
the Institute for Perception T.N.O. It was shown (VERRIET, PADMOS 
and GREVE, 1973) that the absolute and the relative radiance of the 
Ghent and Amsterdam coloured test objects are quite differ.ent, 
especially concerning the shortest wavelength (fig. 1). From the 
other hand, the real optical densities of the neutral filters are 
often considerably different from their nominal values (fig. 2) : 
this is particularly striking for the Amsterdam apparatus, in 

400 500 600 400 500 600 

FIG. 2. - Optical densities of the neutral filters for the white and ccdoured 
test objects of two Tiibingen perimeters. 

which the 0.4 and 0.5~filters have practically the same real optical 
densities, while the 1.0.filter is even less ,dense than the 0.9.filter. 
With regard to the coloured objects, the filters are, as expected, 
more dense for the shorter wavelengths. Thus, such a calibration is 
only valid for the individual instrument on which it was perfor- 
med. 

In a second paper (VERRIEST and KANDEMIR, 1974) we descri- 
bed the results obtained in normal subjects by means of our cali- 
brated Tiigingen perimeter. 

In a preliminary series of measurements, we determined in 
only 3 young subjects the increment thresholds for the different 
white and coloured objects in the visual field, for 2 different target 
sizes and for 6 different background luminances. 

As that results showed that the peripheral curves of relative 
luminous efficiency are still mesopic for the background luminan- 
ce of 3,15 cd.me2 (the highest one which can be achieved in the 
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Tiibingen perimeter without modification), we realized, by intro- 
ducing two projectors in the cupola, a new background luminance 
of 10.0 cd.m-“. 

Taking into account that the sensitivity vs. eccentricity cur- 
ves were steeper for the 44’ object than for the 116’ one and in 
order to be able to obtain r.esults even at the greater eccentricities 
and for the less luminous wavelengths, it is only for the biggest 
object of 116’ that in a principal series of measurements we deter- 
mined, in about 20 young subjects and in about 20 old subjects, 
the increment thresholds for the different white and coloured 
objects, for 5 different sites in the visual fields (O”, 6”, 200, 30” and 
45” on the nasal horizontal meridien) and for 2 background lumi- 
nances (3.15 and 10.0 cd.mw2). 

When we look to the graph where mean results are plotted 
with wavelength vs. log sensitivity (fig. 3), we first state that no 

FIG. 3. - Tiibingen perimeter : mean normal res& (wavelength us. log sensi- 
tivity) showing also the effect of a change in eccentricity and in age. 
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curve resembles much the C.I.E. photopic V (h) function : in the 
center of the visual field because of the too high sensitivity va- 
lues for 451 nm and because of a shoulder at 600 nm, and further- 
mor,e because with increasing eccentricity the curve generally be- 
comes mor.e and more mesopic (the irregularities of the normal 
fovea1 threshold spectral sensitivity curves being already stated by 
many authors). 

Concerning the influence of the background luminance on our 
fovea1 spectral sensitivity curves fig. 3 shows that the 10.0 cd.m-” 
level gives foveally more evident humps at 451 nm and at 600 nm 
when compared to the 3.15 level. Concerning the influence of 
the background luminance on the peripheral spectral sensitivity 
curves (fig. 3) shows that at 3.15 cd.me2 the peripheral sensitivities 
to the shorter wav.elengths are then greater than the fovea1 ones, 
while the curves at 10.0 cd.me2 are more photopic than that at 
3.16 cd.me2. KINNEY (1964) showed also that at mesopic levels the 
parafoveal sensitivities to the shorter wavelengths are greater than 
the fovea1 ones. According to TREZONA (1970) and to RUDDOCK 
(1972) this mesopic off-axis hypersensitivity to the shorter wave- 
lengths can perhaps be attributed to the activity of a mixed rod- 
blue cone mechanism. 

Concerning the influence of age on the spectral sensitivity 
curves fig. 3 shows a marked #drop of all sensitivities of the 
older subjects relative to the younger ones ; this drop is greater 
for the shorter wavelengths, for the more eccentric test loca- 
tions and for the lower background luminance. This greater sen- 
sitivity drop for the lower background luminance stated here con- 

FIG. 4. - Tiibingen perimeter : mean normal results (eccentricity vs. log rdu- 
tive sensitivity) showing &o the effect of a change in wavelength and 
in age. 
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firms the visual performance studies which showed that, when 
compared with the younger subjects, the older ones are relatively 
still more handicapped at lower illumination levels (e.g. WESTON, 
1951). 

When we look to the graph where the mean results are plotted 
with eccentricity vs. relative log sensitivity (fig. 4), we first state 
that at 3.15 cd.m-’ the perimetric gradient curves are about linear 
for the white test object and for the wavelengths of the middle 
of the visible spectrum ; for the longer wavelengths, the sensiti- 
vity at O” is higher than expected from the linear extrapolation 
of the sensitivities in the periphery, so that the gradient curve is 
(< peaked B, while for the shorter wavelengths, the sensitivity at 
0” is often lower than at 5” or 20”, so that there is a X< central sco- 
toma B, which is then deepest for the shortest wavelength. Figure 
4 shows also that the influence of the background luminance 
on that perimetric gradient curves is very great, especially for what 
concerns the central scotoma for the shorter wavelengths which 
disappears completely at 10.0 cd.mw2 at least for the group of young 
subjects. NOLTE (1962) already show.ed that the maximal wavelength 
for which there is still a central scotoma decreases with increasing 
background luminance. 

Concerning the influence of age on the perimetric gradient 
curves fig. 4 shows that in the aged the central scotoma for the 
shorter wavelengths is not denser than in the young subjects whereas 
at 3.15 cd.m-” the drop in sensitivity toward periphery is somewhat 
steeper. 

Let us add that the standard deviations are generally bigger 
for the shorter wavelengths, the greater eccentricities, the higher 
background luminance and especially the older subjects. The stan- 
dard deviations are also greater in the central scotoma for shorter 
wavelengths. Moreover, plotting the individual results in histograms 
with the 0.1 log unit classes of increment threshold vs. the cor- 
responding number of observations, we stated that most distributions 
are gaussian ; some are somewhat asymetrical but they are never bi- 
modal. This is contradiction with PALMER (1972), who found two 
classes of observers as well for the central as for a parafoveal 
spectral curve of relative luminous efficiency. 

Furthermore, it can be inferred from our data that with increa- 
sing background luminance L the Fechner-Weber fraction A L/L 
does remain approximately constant only for the longest wave- 
lengths, for the greatest eccentricities and for the highest back- 
ground luminances. 

A third, nearly completed paper, concerns the eyes suffering 
from congenital colour vision deficiencies. When compared to the 
normal ones, such eyes give foveally much smoother spectral 
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threshold curves of relative luminous efficiency, these threshold 
spectral curves being even in good agreement with our optical 
bench ones ; moreover the mean protan and deutan results show 
a general ,decrease in sensitivity, this is the CC luminosity loss >> 
which is well known since Hecht. It must also be noted that for 
3.15 cd.mm2 the protanopes present a central scotoma for all wave- 
lengths shorter than 553 nm. 

As for what concerns ocular pathology we are only in the very 
early beginning of the Tiibingen measurements, but we already sta- 
ted on the one hand that the method is extremely sensitive, so that 
it is extraordinarily difficult to find cases with curves which are 
not grossly abnormal, and, on the other hand, that it is extremely 
effective for differentiating the cone dysfunctions from the rod dys- 
functions. But we will gather many new observations before giving 
a full survey of this new and, let us hope, effective method of 
clinical testing of the spectral curve of relative luminous effi- 
ciency. 
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PiRlMiTRlE COLORiE A STIMULIS MULTIPLES 

Ph. LANTHONY (Paris) 

L’Btude des seuils color& en pathologie oculaire a 6th entre- 
prise depuis plus de 20 ans par ZANEN ,(1952, 1957,1961,1969, 1970) 
pour la vision fovkale. Grke k l’appareil de FRIEDMANN (1969) nous 
pouvons B present Btendre cette m&me m&hode de stimulis R temps 
bref & la p6riphCrie du champ visuel. Ce sont les premiers r5sultats 
de cette Qtude que nous prkentons ici, et notre approche prklimi- 
naire s’est limit&e B l’ktude des seuils achromatiques en vision pho- 
topique pour quatre longueurs d’onde. 

Nous envisagerons successivement ici : 

- la technique d’ktude, 

- les rksultats chez les sujets normaux, 

- les premii?res applications cliniques. 

I - TECHNIQUE D’ETUDE 

L’analyseur de FRIEDMANN est aujourd’hui bien connu et large- 
ment utilisC ; aussi rappellerons nous seulement les 618ments de cet 
appareil qui ont une importance si on utilise non plus des stimulis 
blancs mais des stimulis colorks. 

1) La Zampe 

C’est un flash klectronique au X&non ; le temps utile est de 
200 microsecondes environ. La tempkature de couleur est de 6 000” 
I< environ, done pen BloignBe de Y&talon C. La r&partition spectrale 
est 6galement assez proche de l’dtalon C, avec cependant un rel&ve- 
ment dans les grandes longueurs d’onde. Tout ceci doit dtre pris en 
compte pour exprimer les intensitk en unit&s &ner@tiques, seule 
solution satisfaisantc en matike de pkrimhtrie color@e (DUBOIS- 
POULSEN, 1952 ; ZANEN VASQUEZ, 1961) (fig. 1). 
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FIG. 1. - R&partition spectrale comparhe de la lampe au X&non et de 
1’Btalon C. 

2) La luminance 

La luminance du fond mesuree au nitometre est de 0,2 cd/m’. 
11 est done a la limite inferieure du photopique, facteur qui peut 
influencer sur la cow-be d’efficacite lumineuse relative. 

3) Les stimulis color& 

11s sent- realis& en ins&ant dans le Porte-filtre de l’instrument 
les 4 filtres Wratten suivants : 

Bleu : longueur d’onde dominante 481 nm 

Vert : longueur d’onde dominante 496 nm 

1 aune : longueur d’onde dominante 553 nm 

Rouge : longueur d’onde dominante 631 nm 

Chacun des filtres a une densite optique theorique calculee 
pour un etalon C. Pour la commodite de la notation nous avons 
simplement calcul6 nos rkdtats en additionnant cette densite A 
celle du filtre neutre de l’appareil necessaire pour obtenir le seuil 
de sensation. Par exemple : la densite du filtre rouge est de 1,20 ; 
si le seuil est obtenu en ajoutant un filtre neutre de 0,6 on notera 
le seuil : 

1,20 + 0,6 = 1,80 

soit 18 dans la nomenclature sans virgule adopt&e par FRIEDMANN. 
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FIG. 2. - Rkultats de la mesure des seuils pour le blanc et les 4 couleurs 
chez lies sujets normaux. Abeisse : excentricitk ; ordonnke : densit des 
filtres en unit& Friedmann). 

4) La topographie 

Comme il y a 4 couleurs plus le blanc P etudier, il faut faire 
5 fois la mesure du champ visuel. Pour ne pas allonger indefini- 
ment l’examen, on se contente en premiere approximation d’etu- 
dier le centre et 4 excentricites : 

- 2”,5 soit test P 

- 7”,5 soit test N 

- 15” soit test F 

- 250 soit test A 

La fixation du centre est assuree au moyen d’une spirale loga- 
ritlimique ; les zones douteuscs sont explorces plus finement avec les 
tests intermediaires. 
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II - RESULTATS CHEZ LES SUJETS NORMAUX 

11s ont BtB Btudiks chew 20 sujets Lg& de 20 B 40 ans, et 2 
vision color&e normale. 

Nous crayons plus parlant de montrer nos rkultats sur un 
schema semblable, aux profils Gtiniens usuels en p&&tie sta- 
tique (fig. 2). 

On peut constater que : 

1) En vision centrale 

Les seuils pour le blanc et lea couleurs sont pratiquement tous 
au mdme niveau. Les moyennes s’ktagent de 21 ?I 23. La dispersion est 
maximale pour le blanc et le vert et atteint 4 unit&s (soit 0,4 UL). 

2) En pQriph&ie 

Par contre il y a des variations suivant le stimulus : 

- Ze blanc realise dans l’ensemble un plateau B 22 U (avec une 
petite depression pkicentrale). Ce seuil uniforme a Bt6 voulu, com- 
me on sait, par FRIEDMANN et obtenu en augmentant vers la p&i- 
pherie la taille des orifices qui servent aux stimulations pkriphb- 
riques (BEDWELL, 1971) ; 

- pour le jaune l’aspect est voisin du blanc et le seuil & peu 
p&s au m&me niveau (sans depression pkricentrale) ; 

- pour le rouge il y a une dkcroissance rapide des valeurs 
apr& un pit central. A partir de 15” le stimulus n’est en fait pas 
perqu mbme sans filtre neutre additif par la moitik des sujets : la 
d&zrGssance ‘est done en fait plus importante qu’il n’apparait sur 
le schema ; 

- pour le bleu et le vert, au contraire, il existe au centre 
un scotome relatif ; la sensibilit6 est meilleure surtout B partir de 
7”s oii elle atteint un plateau, les valeurs &ant voisines pour les 2 
couleurs. 

L’allure d’ensemble de ces courbes ne surprend pas, elle est 
analogue B celles qui ont 6th d&rites en pbrimktrie statique cola- 
r&e, par exemple par NOLTE (1962) ou par FRANCOIS, VERRIEST et 
ISRAEL (1966). I1 convient cependant de souligner que la pente 
des courbes ne correspond pas & la d&roissance &elle des seuile car 
ici deux parametres varient ensemble : Z’excentricitS et la taille 
des stimulis, *d’apr&s la construction de l’appareil. C’est certaine- 
ment un inconvbnient et nous partageons l’avis de ,GREVE (1973) qui 
estime que tous les stimulis devraient i%re de m&me taille angulaire, 
les seuils n’htant d&termin& que pour les variations de densit des 
filtres. 
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III - APPLICATIONS CLINIQUES 

L’utilisation de la methode en pathologie oculaire vient com- 
pleter la methode de ZANEN ; elle permet une scotometrie precise, 
rapide et sensible, surtout utile, comme l’a bien montre ZANEN, 
dam les cas peu accent&s oh les fonctions visuelles sont peu pertur- 
bees, en particulier si le FRIEDMANN au blanc est normal. 

Nous ne citerons que quelques exemples illustres de schemas 
topographiques plus parlants que les schemas chiffres usuels du 
FRIEDMANN. 

1) Protanopie cong&itale 

Le rouge n’est pas percu en aucun point du champ ; les autres 
seuils sont normaux (fig. 3). 

C... Pierre, 32 ans : maladie de Stargardt. 

11 s’agit ici d’un cas avec lesions importantes. Acuite visuelle : 
3/10 ; dyschromatopsie rouge-vcrt et blewjaune ii tow les tests. 

La mesure des seuils montre un scotome central absolu au 
blanc et aux couleurs de 5”, et un scotome relatif atteignant 10” au 
bleu, 15” au blanc, au vert et au jaune ; le rouge n’est perpu nulle 
part (fig. 4). 

3) 

L... Gerard, 23 ans : diagnostic douteux. 

Acuite visuelle : 8/10 ; fond d’oeil sensiblement normal ; aux 
tests de vision color&e : I h’h s I ara, HRR, Panel-15 sont normaux ; 
petit axe tritan au loo-Hue (score 140) ; equation Blargie de 38 a 
53 B l’anomaloscope. 

L’examen des seuils au FRIEDMANN moutre que si le blanc et 
le bleu sont normaux, il y a un petit scotome au rouge et un impor 
tant deficit au vert et au jaune (fig. 5). 

4) 

T... Jean-Claude, 26 ans : n&rite retro-bulbaire probable. 

Acuite visuelle : 8/10 ; petit deficit color& d’axe deutan (au 
test HRR et Panel-X). 

L& encore senils au blanc normaux, mais deficit minime au 
bleu, plus net jaune et etendu au rouge (fig. 6). 
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5) 

M... Jackie, 22 ans : n&rite optique guerie (SEP ?). 

Acuite visuelle : lO/lO ; vision coloree pratiquement normale. 

Ici le FRIEDMANN est interessant parce que les seuils foveaux 
sont normaux mais qu’il existe par contre un petit scotome arciforme 
au rouge, au vert et au jaune pericentral (fig. 7). 

EN CONCLUSION 

Ces premiers resultats montrent l’int6r~t d’utilisation en cli- 
nique de l’etude des seuils color& dam le champ visuel central et 
pericentral. 

Nous presenterons ult&ieur.ement les divers developpements 
de cette methode qui fait l’objet de travaux en tours. 

RESUME 

Etude des seuils achromatiques centraux et peripheriques au 
moyen de l’appareil de FRIEDMANN equip6 de filtres color&. Pre- 
sentation des premiers resultats chez les sujets normaux et en patho- 
logie oculaire. 
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?&CL 4. - Muhdie de Sturynrdt : important Gficit (LU blunt et uux COW 
leurs. 
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FIG. 5. - NBvrite rhwbnlbaire (?) : net deficit jaune et vert. 
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FIG. 6. - NBvrite rhobulbaire : dhficit surtout au rouge. 
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FIG. 7. - N&rite r6trobulbnire (SEP ?) : scotome piricentral avec seuils fo- 
v&aux normaux. 
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a RED MONOCHROMATIC LIGHT PERIMETER, 
USE AND RESULTS )) 

L. LIUZZI - F. BARTOLI 

Little success has been obtained in attempts to carry out peri- 
metry with other than white light over the last few decades. Per- 
sonal experiments over the last two years, however, have shown that 
monochromatic, coherent red light, such as that produced by a 
helium-neon laser, offers an excellent means for obtaining early and 
detailed information concerning defects in the visual field. 

Our apparatus consists of an ordinary, ,dome perimeter (Gold- 
mann type) coupled to a laser with the following characteristics : 

wavelength 6328 A 
band width 0,Ol A 

power 0,5 milliwatt 
spread 1 milliradian. 

It is set up in such a way as to allow its ordinary filters to be 
used. 

In earlier papers we have given both experimental and theo- 
retical r.easons in support of the choice of a red laser for this pur- 
pose. These include its strictly monochromatic band width and cohe- 
rency. Using a special mechanism devised with the assistance of the 
University of Turin Department of Physics, we have shown that 
incoherent laser light is far less efficient as means of detecting 
campimetric defects. 

The optimum qualities of laser light w.ere demonstrated by 
comparison with white light, using targets with the same threshold 
value in areas of the visual field considered free of alterations. This 
was done by first determining the field itself with either white or 
laser targets. A certain number of isopters were identified and, 
after an interval to ensure that tiredness would not influence the 
results, the test was repeated with the other light source. Illumi- 
nation levels for each target were such as to enable each isopter to 
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be compared with that revealed with the preceding method. men 
there was damage to the field, this comparison was made on unda- 
maged or less distressed areas. At a later date, the examination 
was repeated with the methods used in the opposite order. 

cited 
Our series cov,ers some hundreds of cases. The three example8 

here included two cases of chiasmal syndrome and one of 
simple chronic glaucoma. Black and red have been used on the 
graphs to indicate the white and laser light results respectively. 

F.B. : eosinophile adenoma. 00 : lO/lO. 

Ophthalmoscope picture : within the limits of normal. Visual 
field : (fig. 1). 

OD : white light : peripheral and central isopters within the 
limits of normal. 
laser light : deficit tending towards temporal hemianop- 
sia in the temporal quadrants. 

OS : white light : within the limits of normal ; laser light : 
irregular deficit involving the temporal quadrants. 

E.P. : chromophobe adenoma. OD : 9-O/10, OS : 9-lO/lO. 

Ophthalmoscope picture : slight temporal pallor in both disks. 

Visual field (fig, 2) : 

00 : white light : quandrantopsia in innermost isopter ; laser 
light : this defect clearly of greater entity and progressing towards 
temporal hemianopsia. 

A.B. : simple chronic glaucoma. 

OD : 4-5/10. OS : lO/lO. 

Ophthalmoscope picture : excavated disks, nasal displacement 
of the vessels. 

Applanation tonometry : OD 20 ; OS 22. Visual field (fig. 3) : 

OD : white light : horizontal hemianopsia ; laser light : similar 
picture to that observed in white light. 

OS : white light : within the limits of normal. Laser light : 
optic disk lengthened to form an archshaped scotoma. 

CONCLUSION 

These three cases clearly show that laser light can be usefully 
employed for the early and detailed detection of campimetric 
defects that are either visible with conventional targets or still at 
the latent stage. 
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Fig. 2 
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CQLOUR PERIMETRY WITH PURELY CHROMATIC STIMULI 

R.A. CRONE and H.F.E. VERDUYN LUNEL 

There are many reasons why DUBOIS-POULSEN, in his well-known 
report on the visual field, condemned colour perimetry. Colour 
perimetry was either unscientific or technically impracticable. Ime- 
rest in colour perimetry waned in the second half of this century, 
while at the same time achromatic perimetry reached a high degree 
of perfection, resulting in sophisticated apparatus as the Goldmann 
perimeter and the universal apparatus of JAYLE and BLET. The static 
perimetry was introduced and was an important asset in ophthal- 
mological diagnosis. 

Everybody will agree that the pursuit of colour perimetry 
needs no justification. Colour vision is an independent property of 
vision ; it is self-evident that good colour perimetry will yield infor. 
mation which can never be obtained from achromatic perimetry. 

As matters stand at present, however, it is questionable whether 
colour perimetry will .ever make up arrears and can be re-introdu- 
ted into ophthalmology as a scientific and practical method of 
examination. Some new technical developments have made instru- 
mentation easier since DUBOIS-POULSEN’S report. More recent inves- 
tigations into peripheral vision, on the other hand, have made 
experiments on colour perimetry more difficult. Thus we know 
now, that the elimination of all rod vision during the exp.eriments 
requires a very high level of retinal illumination. A very serious 
obstacle to colour perimetry is the difference of spectral sensitivity 
at different perimetric angles and in different, otherwise normal. 
subjects. 

At this time there are two possible solutions for colour peri- 
metry : The easy way is to accept that colour perimetry can only 
be performed unscientifically, but to standardize the method in 
such a way that ev,erybody can perform the same measurement. If 
you use the colour filters of the Goldmann perimeter for instance, 
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you work at a level of illumination which is far too low for colour 
perimetry, and you apply stimuli which are not only coloured hut 
also have a brightness which is higher than that of the surround. 
This easy way of colour perimetry has one advantage : that the 
method can be repeated all over the world. 

The other, more difficult way is to construct a perimeter with 
a very high illumination 1500 Asb, in which the colour stimuli 
have the same brightness as the white surround and differ only in 
colour quality from the surround. As the spectral sensitivity of each 
retinal area is perhaps different from other areas, the spectral 
sensitivity at each locus of the visual field should be determined 
before the threshold of colour discrimination can be measured at 
that same locus. 

We constructed a perimeter with these two features. It is 
firstly a flicker photometer, necessary to equalize the brightness of 
the colour stimulus and of the white surround. After the photo- 
metry has been done the stimulus colour can be desaturated without 
any change in brightness. What is measured in this type of colour 
perimetry is the threshold of colour discrimination for the first 
step from white. Its principle can be compared to that of static 
achromatic perimetry. The measured threshold, however, is not a 
just noticeable brightness increment, but a just noticeable colour. 
There is no need for colour-naming with this method, because any- 
thing that makes the stimulus visible can only be its colour. 

PRISM BLOCK 
I I 
ND FILTER PRISM BLOCK COLLIMATOR 

SECTORED DISC FIXED POL 

FIG. 1. - Diagram of the apparatus. 
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A diagram of the apparatus is pictured in figure 1. It is a 
perimeter sphere with a hole in which the stimulus is presented. 
The stimulus light from the light source is split into two beams 
which reunite into the stimulus beam. The lower beam is white, 
of the same colour and brightness as the surround. In the upper 
beam a neutral density wedge and an interference filter have been 
interposed. Both beams are polarized, one horizontally, the other 
vertically. The beams are presented in alternation by a sectored 
disc. A rotary Polaroid plate covering both beams varies the relative 
contribution of white and coloured light in the target light. 

For flicker photometry the rotary Polaroid is placed in the 
15” position. The brightness of the coloured light is equalized to 
the white light by means of the neutral density wedge. For the 
determination of colour thresholds the speed of the sectored disc is 
increased above flicker fusion, and the rotary Polaroid ,disc is 

t 
FOM* ,M.uoR*L HOLILONTAL MNPIDUN RLGHT t’vr LO ICC 

FIG. 2. - Static profiles of peripheral dour vision. 

rotated from pure white to such a position that there is a just 
noticeable coloration of the stimulus. 

Figure 2 shows results in one normal subject, in the temporal 
half of the horizontal meridian of the visual field. Note that not 
only blue, but also red has large isopters, and that the sensitivity 
to yellow-green is small in the periphery. 
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The technical difficulties have not yet been solved entirely. It is 
very difficult to obtain a homogeneous target of sufficient brightness. 
When the technical problems have been solved we will have an 
apparatus for purely chromatic perimetry. Such perimetry is inde- 
pendent of achromatic visual characteristics such as achromatic 
field ,defects, is independent of pre-retinal chromatic absorption, 
as in yellow staining of the lens, and, finally, is independent of 
anomalies of spectral sensitivity such as are encountered in protano- 
maly and in heterozygous carriers of photodefects. 



EXPLURATEUR DE LA CINETIOUE 

OCULAIRE DE M. A. QUERE 

UNE NOUVELLE METHODE OBJECTIVE ELECTRO-OCULO- 
GRAPHIQUE POUR TESTER LES PERFORMANCES DU 
SYSTEME MOTEUR, NOTAMMENT DANS LES PARALYSIES 
OCULO-MOTRICES, LES STRABISMES ET LES PARALYSIES 
DE FONCTION. 



INFORMAL TESTING OF COLOR SATURATION 
IN THE VISUAL FIELD : CLINICAL EXPERIENCE 

Lars FRISEN 

A striking aspect of dyschromatopsia is an apparent desatura- ’ 
tion of colors. This is true both for congenital and acquired color 
vision defects, and for central and peripheral parts of the visual 
field. Saturated colors may very well he correctly described as to 
their hue, at least in low degree disturbances, but they are all per- 
ceived more or less desaturated as compared to the normal obser- 
ver, or in the case of visual field defects, in comparison with their 
appearance in neighboring, normal parts of the visual field. I have 
been searching for such areas of localized color desaturation in 
the visual fields of a long series of patients, mostly with neurolo- 
gical problems, aiming to find a useful confrontation-type test. 

Reyling on the fact that visual pathway conduction disturban- 
ces usually are associated with a deutan type of dyschromatopsia, 
I have been using bluish-green and purple test objects of high sa- 
turation, presented at about 20 cm distance from the eye under 
examination, at an eccentricity of about 15”. The test object was 
spherical and luminous to ensure immunity from environmental 
variables. The object was kept in motion at all times to prevent 
local adaptation. 

The task of the subject was to recognize and call out any 
changes in hue or saturation of the test objects as it was slowly 
moved around the line of sight in the frontal plane. The circular 
approach was used to avoid the physiological changes in satura- 
tion and hue that occur with changes in eccentricity. Any areas 
of subjective desaturation or change in hue were mapped out in 
detail so as to result in a good mental map of the spatial distri- 
bution of the dyschromatopsia. Even a subtle visual field distur- 
bance causes an apparently striking change in the appearance 
of colored objects. By allowing a swift comparison of appearance 
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in different positions in the visual field, the color confrontation 
test described here is much less dependent on color memory than is 
color perimetry. 

This test was compared with careful, achromatic, kinetic peri- 
metry in a large number of cases (FRISEN, 1973). In 70 cases without 
evidence of a visual problem the two tests produced normal results. 
In 46 cases with a relative visual field defect and a verified lesion 
involving the visual pathway, good agreement between the two tests 
was obtained in 85 ,% (40 cases). There were 5 false negative re- 
sults in perimetry and 2 in confrontation. A normal achromatic 
perimetric result is thus not enough to exclude an early visual 
field defect, at least not with lesions posterior to the eye. The 
finding of normal color saturation in a perimetrically abnormal 
visual field seems to suggest that the lesion is old and inactive, an 
observation that merits further study. 

Fig. 1 

An improved version of the supraliminal color comparison 
test is presently under development (fig. 1). It has the form of a 
miniature perimeter bowl (radius 17 mm), that allows the simulta- 
neous presentation of two stimuli against a neutral background. 
The bowl is located to the anterior focal plane of the eye. The sti- 
muli are presented by means of single fiber optic strands (fig. 2) 
from the remote stimulus exchange. On illumination each fiber 
optic strand illuminates a circular patch of the fundus, with a homo- 
geneous light spot of the same diameter as the pupil. The distri- 
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Fig. 3 
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bution and size of these light spots for a pupil diameter of 3 mm is 
given in figure 3. A later version uses small light-emitting diodes 
instead of fiber optics. Th is novel, entopic miniature perimeter 
may prove useful in many circumstances where stimulus size is not 
a critical factor. 
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NEW SCOTOMETRIC PLATES USING 
ACQUIRED CONFUSION COLORS 

H. MATSUO,~. OHTA,N.ENDO &H. KATO 

It is needless to say that measuring the central visual field 
is clinically very important. 

There are two methods for it. One uses Bjerrum’s campimeter, 
and the other uses a scotometric plate, 

Reports on various modified techniques of Bjerrum’s campi- 
metry have been made. And we have reported on one of such 
techniques I. On the other hand, the scotometric plate has been repor- 
ted in various kinds 3l 3s 4l ‘9 ‘* 8, which are now in clinical use. 
The basic concept of these many scotometric plates concerns 
mostly the way in which a pattern may be prepared to form 
such plates. 

Fourteen years ago, I studied under the guidance of Professor 
DUBOIS-POULSEN on quantitative perimetry at Quinze-Vingts. Du- 
ring the time of my study, I learned that the famous grid of Pro- 
fessor AMSLER was very useful. At that time, no attention was paid 
to AMSLER charts in Japan. Fortunately, I was permitted perso- 
nally by Professor AMSLER to translate the manual 3. 

After studying eagerly these charts on clinical cases, I 
reported on the results. Since that time Amsler Charts were 
used very often by many ophthalmologists in Japan. I am very 
sorry that I cannot directly express my gratitude and respect to 
Professor AMSLER now that he has gone away. 

Now, we have a chart called Umazume-Ohta’s scotometric 
plate 5. Dr. OHTA, one of my associates preparing this report, 
had already reported on the chart at a symposium on acquired 
color vision deficiency held at Ghent, in 1971 *. We assume that 
many of you, who are here today, already know it as the U-O test. 
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One of the characteristics of the U-O test is the use of 
colors which will be confused by acquired color vision deficien- 
cy. These confusion colors have been obtained as a result of many 
years of hard studies by Dr. OHTA a. 

While using Amsler charts and the U-O test clinically every 
day, an idea occurred to us that the specialities of theses two 
types of charts might be combined” to make a single chart. 

The new plates we are reporting here today have been prepa- 
red on the basis of this idea. 

COMPOSITION OF THE NEW PLATES 

The pattern of the new plates which was thought up by us is 
shown in figure 1. This pattern is large enough to cover 18 de- 
grees from the fixation point as viewed at a distance of 28 to 

0 

Fig. I 

30 cm. The circular color spot of fixation point has a ,diame- 
ter of 6 mm. The 8 spots on the periphery have a diameter of 
8 mm 

From our experience, we used not the grid of Amsler charts 
but parallel lines for the pattern. These hues are 0.5 mm width 
and are spaced 5 mm apart from one another in the center, and 
10 mm apart on the periphery, that is, more than 10 degrees 
away from the fixation point. 
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lor specification of the test plates CO 

r 

This consists of four plates. The first two are for the test 
of retinal diseases and the other two are for the test of optic 
nerve diseases. 

These new plates are characterized by the fact that they have 
been made from our experience in Amsler charts and the U-O 
test as mentionned earlier. 

To find the metamorphopsy from Amsler charts, it is enough 
only with parallel lines instead of grid. Parallel lines can be 
used both horizontally and vertically. These lines are spa- 
ced wide enough on the outside more than 10 degrees 
from the fixation point because if these two lines were spaced too 
narrow, it would make the distinction of the lines insufficient. 
The circular spot at 15 degrees from the fixation point corresponds 
to the blind spot, and the spots above and below can cover the 
B jerrum’s area. 

Now, we’d like to call your attention especially to the colors 
used in these plates. The background colors of the No. 1 and No. 2 
plates, and the colors of the lines and spots that form the pattern 
have been selected from among those colors which confuse mainly 
to retinal diseases. The No. 3 and No. 4 plates use a combination 
of colors which ‘are confusing to optic nerve diseases. 

The specifications of the colors used are shown in Table 1. 

RESULTS 

Now, we’d like to report on the results of our study on 12 
cases of central chorio-retinopathy, 15 cases of macular diseases 
and other chorio-retinal #diseases, 6 cases of glaucoma, and 5 cases 
of optic nerve diseases. 
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Now, I’d like to show some examples from these cases. 

Case No. 8 : A man, 40 years of age, with his left eye having 
central chorioretinopathy. When the new plates were used, relative 
scotom and metamorphopsy were indicated in all plates. Relative 
scotom was observed in the U-O test : and metamorphopsy was 
found with Amsler charts (fig. 2). 

Fig. 2 
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Tables 2 to 4 show the results of use of the new plates on 
theses diseases in comparison with the results of use of the U-O 
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test and Amsler charts. We believe that satisfactory results have 
been obtained on these diseases. 

Particularly, the fact that the lines appeared broken to 
the patients of optic neuritis was a characteristic finding. This 
can, of course, be observed by use of Amsler charts. Table 5 
shows a summary of our results. 

Case No. 26 : A boy, 7 years of age, with his left eye having 
choroidal rupture due to trauma. The new plates enabled us to 

No 26 : 7yrs,, m,, I., Choroidal rupture 
New Plates 
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.- 

U-O Test Am&s charts 

0 0 
0 

13 Macular Dege. 4.5 

IO ” Ro4(0.8) 

15 ‘f aims) 

16 

17 l&ular’&inp ZE 

18 ” ~.W) 

19 ** 0.m.a 

20 ” 0.02(04>’ 

21 i4ocu~orAtro~ ue(o.ll 

2 -Atrophy M5w 

23 Rttinol Bleeding 42 

24 CM.VtifLOcclusion 0.1 M-6) 

s!j &inldodRrt.lUe a6 

26cllownJpture 07 

27 NabtUacdd 04 
w 04 

8 B B B 

B B b b 

B B B B 

B B b b 

AAao 

B B B B 

B b b b 

B B B B 
RB AB AB AB 

bbbb 

B B b b 

B B B B 

c c c c 

c c c c 

A A a a 

A A A A 
A: &sd.scot., 8: mlot.sccLC : metomor., D:Qlted line @nom., wll :not temothublc 

Fig. 3 
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well observe small metamorphopsy, and to find that the lines 
appeared broken to him. In the U-O test, the patient said the 
circular spot appeared distorted. When Amsler charts were used, 
both metamorphopsy and broken lines were observed (fig. 3). 

Case No. 37 : A woman, 47 years of age, with her left eye 
having papillitis. When the new plates were used, broken lines 

New Plates - U-O Test Am&r Charts 

28 Glaucoma amLO) A A A A 
8, 042@7) AD AD AD AD 

29 ” O.l(l.0) A A A A 
30 ” aI A A A A 
31 ,# 0.5@7) A A A A 
32 *’ 0.7 (1.5) A A A A 
33 ” aQb(a2) AB A6 AB AB 

34 Haronyla.~sia 43(1.0) a a A A 
1, aMa a a a ‘a 

35 R&bulb. Neuritis 0.6 D D D D 

J6 ” O.i(O.5) bD bD BD BD 

37 Popillitis OR2 BD BD BD BD 

38 lMmhlb.Neuritii 0.04 AD AD A6D MC 

a 0.1 D D BD BD 

Fig. 4. 

A A a a 
AAAA 

A A A A 
A A A A 

AAAA 
AAAA 
AB AB AB A6 

a a A A 
a a A A 
b b B B 

b b 6 B 

b b 8 B 

F\ A AB AB 

b b B B 

- 
A 

AD 

A 

A 

A 
A 
A6 
-i 

A 
D 

BD 
D 
F&u 

80 - 

A: obsd.scot.. B: relot.scOt..C : mekmor.. D:dotkd line phenoa, smoll :not remarhuble 
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appeared characteristically, and relative scotom was also obser- 
ved (fig. 4). 

RWII~S of the test plates 

Conclusions 

We have developed the new scotometric plates for the purpose 
of detecting any abnormality of the visual function in the im- 
portant central visual field -finely, early and correctly. The new 
plates are based on the patterns of Amsler charts and the color 
combinations of the U-O test. 

The field for measuring covers an area of 18 degrees from the 
center. 

We have clinically applied the new plates and as a result, 
it was very satisfactory. 
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LA PriRlMiTRlE COLORiE EN ADAPTATION 
CHROMATIQUE 

M. MAIONE, E. BABERINI, F. CARTA, J. ORSONI, L. SCOCCIANTI 
(Parma - Italia) 

La p&in&rie chromatique, apres le livre fondamental de 
DUBOIS-POULSJZN, a et6 pendant longtemps meconnue et ce n’est 
qu’aujourd’hui qdon est en train de lui redonner sa juste valeur. 

Les raisons qui ont provoque cette devalorisation sont nom- 
breuses, mais pas insurmontahles. Ce sont : 

1) la necessite d’une composition bien definie du spectrum 
d’illumination du fond ainsi que les caractkristiques de reflectance 
de la surface du fond ; 

2) les differentes influences de l’adaptation sur les caracteris- 
tiques chromatiques de la stimulation lumineuse ; 

3) le fait qu’un test color6 puisse &tre apprecie soit comme 
3 timulation lumineuse, soit comme stimulation chromatique. 

Depuis quelques an&es deja nous nous interessons au prohlbme 
des isopteres achromatiques pour des tests monochromatiques sur 
le perimetre de Goldmann, qui est, en Europe au moins, le modele 
le plus employ& 

Nous avons Btabli que : 

1) les protanopes ont des isopteres t&s Btroites pour le rouge 
et que aussi les meres des protanopes souvent ont des isoptbres 
pour le rouge qui sont beaucoup plus Btroites que celles des meres 
des deut&anop.es ; 

2) la courbe de frequence de l’amplitude des isopteres pour le 
vert est probablement bimodale ; 

3) l’amplitude des isopteres rouges diminue avec 1’Lge. 
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Dam cette etude, nous nous sommes proposes d’evaluer sur le 
pQim&tre de Goldmann l’influence de I’Qge, du sexe, <de l’equa- 
tion anomaloscopique, de la dispersion des valeurs anomaloscopi- 
ques, de la duree et de la qualite de I’adaptation et du diametre 
pupillaire sur l’amplitude des &opt&es de perception achromati- 
que pour les tests rouge et bleu. 

MATERIEL ET METHODE 

Dans cette recherche nous avons Btudie 31 sujets des deux 
sexes, d’age compris entre 18 et 64 ans, avec un visus de lO/lO. 
Cet Bchantillon est petit, mais B la vue des premiers resultats qui 
nous semblent de grand inter%, nous sommes en train de mettre 
B point dune maniere plus perfection&e nos moyens d’investiga- 
tion. 

Chaque sujet Ctait d’abord adapt& pendant 10 minutes 2 la 
lumiere Blectrique dans uue chambre placee B c&t& de celle de 
I’examen ; apres on le placait devant un perimetre de Goldmann, 
avec l’ceil B examiner cent& comme pour le champ visuel courant, 
L’autre ceil &ant couvert. 

La coupole et les tests avaient les caracteristiques illustrees 
dam la table 1. 

Apres 1, 5 et 10 minutes d’adaptation a l’eclairage du fond on 
determinait les limites temporales et nasales pour chaque couleur, 
par un mouvement d’abord centrifuge et aprcs centripete. La valeur 

TABLE 1 

CARACTERISTIQUES DE L’ECLAIREMENT DU GOLDMANN 

ET DES TESTS CHROMATIQUES 

1) ECLAIREMENT DE LA COUPOLE . 60 lux 

a) bande de 60” 20” de couleur rouge WR 70), dominante 676 nm. 
b) bande de 60” 20” de couleur bleu (WR 94), dominante 460 nm. 

Les deux bandes sont contigu8s au point de fixation 

~ 2) CARACTERISTIQUES DES TESTS 

a) ampleur cm24 
b) intensite relative avant le filtre 0,lO 
c) fi’ltres rouge et bleu, bande large du Goldmsnn 
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de l’isoptere a 6th examinee sur le meridien horizontal et a et& Cal- 
culee comme la moyenne entre les deux valeurs obtenues. L’equa- 
tion aitomaloscopique pour chaque patient a 6th deter-n&Be cinq 
fois de faGon alternativement ascendante et descendante, sur l’ano- 
maloscope de Nagel modele 1. 

RESULTATS 

Les resultats obtenus sont exposes darts une serie de tables 
dans lesquelles now n’avons Bcrits que les don&es ayant nne 
signification statistique. 

La distribution des valeurs des parametres consid&& est sime- 
trique, exception faite pour les don&es 5 l’anomaloscope qui pre- 
sentent une asymetrie gauche, evidente surtout dans les sujets de sexe 
masculin. 

Nous avons consider6 la symetrie des courbes de distribution 
comme &ant une preuve indirecte de leur normalit& 

L’asymetrie gauche signifie que la mode a une frequence plus 
61evBe que la moyenne et pourtant la moyenne est d&prim&e par 
l’existence d’une deuxieme population, celle des deuteranomales 
ayant une valeur anomaloscopique moins &levee. 

Nous n’avons pas trouve de differences significatives entre l’am- 
plitude des isopteres par rapport 8 la position nasale e.t temporale. 
I1 n’y a pas de difference significative dans l’amplitude des isop- 

TABLE 3 

COMPARAISONS ENTRE LES MOYENNES DES ISOPTERES 

CHAMP ROUGE CHAMP BLEU 

Il.& 
TEST ROUGE 

1’ 
10’ 

30,48 
24,48 P < w 

29,74 
29,36 n*8’ 

TEST BLEU n.s. 

1’ 50,77 
51,08 n’s* 

37,68 
10’ 38,56 “A 

p = 0,001 

--- 
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t&es de deux sexes. C’est pour cette raison que ces don&es ont BtB 
rknies dans les tables. 

Dans la table 2 on remarque la grande dispersion des valeurs 
obtenues. A premi&e vue ceci pourrait gtre un facteur justifiant le 
scepticisme concernant la campim&trie chromatique, mais l’ktude 
mkticuleuse des rksultats nous a fait penser que, si l’on arrive B 
interpreter ces phknom&nes, c’est en rkalitk la dispersion elle-m&me 
le facteur le plus int&essant. 

La diff6rence moyenne (table 3) des valeurs de l’isopt&re rouge 
avant et apr&s 10’ d’adaptation B un champ rouge est environ de 6 
de&s, et cette difference eat significative (r&gle de signes). 

TABLE 5 

CORRELATIONS A 1’ D’ADAPTATION 

CHAMP ROUGE CHAMP BLEU 

I-= l-= 

8 

0,2477 n.s R/B 
- 0,361O p < 0,05 

0,6932 p < 0,001 

- 0,2768 x1.8. E 
- 0,470o p < 0,Ol 

zki 
- 0,494o p < 0,Ol R/A 

- 0,450o p = 0,Ol 
0,2923 as. 

- 0,277O KS. WA - OJO17 “A. 

i/c: 
0,4845 p < 0,Ol R/Da 0,3286 x1.8. 
0,3648 p < 0,05 B/Da 0,0705 n.s. 

R = isoptkes pour le rouge ; B = isoptkres pour le bleu ; E = Pge ; 
A = valeur anomaloscopique moins l’beart-type ; Ds = ecart-type 
anomaloscopique. 

Par contre nous n’avons pas trouvk de diff6rence significative 
des isopteres pour le rouge avant et apr& 10 minutes d’adaptation 
au champ bleu. Aprk la premike minute d’adaptation les isopt&- 
res pour le rouge sur le champ rouge ne sont pas significativement 
differents par rapport avec ceux sur le champ bleu. 

L’adaptation de 10 minutes g l’kcran bleu n’influence I’ampG 
tude des isopkes ni pour le rouge ni pour le bleu. Les isoptkes 
pour le bleu sont significativement plus larges sur 1’Bcran rouge B la 
premiere plut8t qu’i la dixi&me minute *#adaptation. 

Dans la table 4 sont indiquhes les corrklations existantes entre 
1 ‘lige des patients, le diamktre pupillaire, l’kquation anomalosco- 
pique (obtenue ?I l’appareil de Nagel 1, en &al&ant le jaune de 
rhfkence) et Y&cart-type individuel g l’anomaloscope. 



SYMPOSIUM INTERNATIONAL SUR LE CHAMP VISUEL 305 

Les resultats de notre Bchantillon ne peuvent pas &r-e transpo- 
ses SW l’entiere population, B cause de son exigui’te ; r&anmoins, 
nous pensons qu’il s’agit de don&es qui sont interessantes pour 
l’analyse des &sultats. 

Nous avons remarque que I’Bge est inversement proportionnel 
B la surface pupillaire (r = -0,3776) de faGon significative (p 0,05) 
et directement proportionnel (r = 0,3823) B la valeur obtenue B 
l’anomaloscope (p 0,05). Le taux de significativite du coefficient 
de correlation resultant est relativement bas ; ceci done signifie que 
chez de nombreux sujets le rapport entre Lge, diametre pupillaire et 
valeur anomaIoscopique est atypique. 

La correlation entre la valeur anomaloscopique et son Bcart- 
type nous semble interessante (p 0,001) ; ces deux valeurs en effet 
sont inversement proportionnelle (r = -0,6412). Cette notion est 

TABLE 2 

MOYENNES-ETENDUES - ECARTS-TYPE (DS) 

DES PARAMETRES CONSIDERES 

2 3 4 
-- 

visus 
Bge 18.64 31603 13 11.8. n.s. 
carrk du d. 2,5- 25 13164 22,23 
anomaloscope 15,8-40,2 35,28 5,76 .y,;o og 

DS anom. o- 5,54 2,lO 1,58 47623 014399 

ADAPTATION ROUGE 1’ 

test rouge 
test bleu 

3.60 I 30,54 11,59 Il.& as. 
29.30 so,77 I lo,25 I Il.& I n.8. 

ADAPTATION ROUGE 10’ 

test rouge 3-60 I 24,67 I 13,93 I ll.S. I Il.6 

test bleu 29-60 51,08 10,43 ILS. ILS. 

ADAPTA'I'ION BLEU 1' 

test rouge 
test bleu 

test rouge 
test hleu 

1) Eten- 
dues 

3 -47,5 I 29,93 I 11,72 I ll.8. I U.S. 

3-60 37,97 18,05 Il.8. Xl.6. 

ADAPTATION BLEU 10 

3-60 I 29,65 I 15,62 I IL& I ll.8. 

3.60 38,85 19,23 Il.% Il.& 

2) Moyen- 3) Ecarts- d’asymhtrie 
nea TYPO 4) Coefficients 
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dejjl connue dans la litterature et dans l’experience de tout le 
monde. 

Apres une minute d’adaptatfon au bleu on remarque une corre- 
lation positive t&s significative entre l’amplitude des isopt&res du 
rouge et du bleu (table 5) (r = 0,6932 ; p 0,001). Ces deux isopte- 
res sont en correlation negative, c’est-a-dire inversement propor- 
tionnelles a l’lge (p = 0,Ol). Par contre il n’y a pas de correlation 
entre test rouge et test bleu sur le fond rouge. 

C’est dorm evident que l’adaptation au rouge conditionne de 
fapon differente la reponse au test rouge et au test bleu, differem- 
ment de ce qui se passe pour l’adaptation au bleu. 

Aussi les correlations entre la valeur des isopteres et l’sge du 
sujets sont meilleures dans l’adaptation bleue que dans l’adaptation 
rouge. Apres une minute d’adaptation a l’ecran rouge l’amplitude de 
l’isoptere rouge est inversement proportionnelle a la valeur anoma- 
loscopique moins la deviation standard ; ceci n’arrive pas dam le 
cas de l’isoptere Men. 

On peut done affirmer que la valeur anomaloscopique condi- 
tionne la reponse B la stimulation rouge sur &ran rouge, mais que 
son effet est cache sur l’eeran bleu et sur le test bleu. 

AprBs dix minutes d’adaptation (table 6) l’amplitude de l’iso- 
ptere pour le rouge est cor&lke significativement B l’lge, de faGon 
inversement proportionnelle (p 0,Ol) ; ceci arrive sur n’importe 
quel &ran. Cette correlation est moins bonne avec la valeur ano- 
maloscopique. 

TABLE 6 

CORRELATIONS -4 10’ D’ADAPTATION 

I CHAMPROUGE CHAMP BLEU 

r= 

- 0,5182 p < 0,Ol - 0,4499 p < 0,Ol 
- 0,2477 n.s. -4532 p < 0,Ol 

g,",s 
0,5653 p < 0,Ol 0,298O n.s. 
0,3008 n.s. 0,1789 n.s. 

WA -0,4177 p < 0,Ol - 0,0928 n.s. 

'R = isoptkres pour ,le rouge ; B = isoptkes pour 9e Meu ; E = Ige ; 
A = wIcur uoomu1oscopiqoe mains t’&nrt-type ; Ds = &curt-type nno- 
mnloscopictuc. 
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CONCLUSIONS 

Cette recherche est encore dans un stade preliminaire et n’est 
que le prelude d’etudes plus completes que nous avons entre-temps 
entreprise. Nous pensons quand m&me qu’on peut affirmer que : 

1) I’amplitude de l’isoptere pour le rouge depend des facteurs 
suivants : 

A) Pi2ge du patient (il y a un effet n@atif) ; 

B) la valeur anomaloscopique du patient ; 

C) l’adaptation du patient au fond illumin& 

2) l’amplitude de l’isoptere pour le bleu depend au contraire 
seulement de I’lge du patient et du fond d’adaptation. 

Dans nos conditions experimentales il n’a pas et& possible d’ob- 
tenir un accord complet entre l’amplitude reelle des differents iso- 
p&es consid&& et une valeur theorique calculee sur la base des 
correlations que nous avons mises en evidence. Nous pensons quand 
m&me qu’il est interessant d’observer la classification des patients 
sur la base de la valeur anomaloscopique theorique obtenue en 
calculant l’equation de regression multiple. 

A = 36,27 + 0,118 E -0,251 R + 0,08 Ar 

(A = valeur anomaloscopique moins ecart-type ; E = Bge ; 
R = amplitude de l’isopt&re rouge ; Ar difference entre les isop- 
t&es rouges a la premiere et dixieme minute) est correlee (R de 
SP erman = 0,4247, p = 0,02) avec la classification des mgmes 
sujet,s sur la base des valeurs anomaloscopiques reelles moms leur 
&art-type. 



APPLICATIONS CLlNlQUES DE LA TECHNIQUE DE STILES 
DOUBLES SEUILS COLOR& 

J.P. VOLA, A. CORNU, M. GHOVET et J.B. SARACCO 

Les dyschromatopsies acquises different des dyschromatopsies 
cong&ritales, en ce sens qu’elles se produisent i partir de m&a- 
nismee normaux qui se degradent sous l’influence d’une lesion 
oculaire. 

Elles s’aggravent, ou s’ameliorent, selon l’evolution de cette 
lesion. 

La degradation de l’un ou plusieurs mkcanismes fondamentaux 
de la vision color&e fait apparaitre des deficits comparables B ceux 
des dyschromatopsies congBnitales mais l’utilisation de tests desti- 
n6s aux dkficiences congenitales donne dans les dyschromatopsies 
acquises des resultats souvent incoherents ce qui montre bien 
qu’aucun de ces tests n’est adequat pour &valuer, de faGon prQcise, 
non seulement le type mais aussi la gravite du deficit acquis. 

La mesure des seuils de sensibilite de chacun des trois m&a- 
nismes est seule susceptible de permettre P&valuation, en clinique, 
d’un deficit color& aigu. Deja ZANEN, en explorant les seuils achro- 
matiques avait montre Pint&St de cette mesure. 

I1 semble que la technique des doubles seuils color& ,de STILES 

puisse btre utilisee dans ce but puisqu’elle met en kidence, dans 
des conditions don&es d’adaptation a la lumiere, les trois m&a- 
nismes fondamentaux : Vert (n 4) ; Bleu (n 1) ; Rouge (r 5). 

Depuis quelques arm&es, cette technique a servi B BOYNTON 
(1961) et B WATKINS (1969) B tester les dyschromatopsies cong&ri- 
tales nar l’intermediaire de l’H.T.R.F. (Hetero chromatic threshold 
reduction factor) ou facteur de reduction du seuil hCt&ochro- 
matique. 
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COURBES T.V.R. (seuils par rapport A la luminance). 

1) Ches dix sujets normaux : trait plein 
2) Ches un deut&mope congGta1 : traits ipterrompus - - - - 
3) Chez un deuteranope acquis : traits-points - . - . - . 

GREVE (1971), HANSEN (1971) ont aussi exploite cette techni- 
que pour leur recherche de deficits color& dans 1-e champ visuel. 
MARRY? (1969) a utilise les travaux de WALD (proches de Ceux de 
STILES) dans sa methode clinique d’examens des dyschromatopsies 
acquises. 

Notre but est d’etudier les variations physiologiques et patho- 
logiques’ non pas des courbes de sensibilit& des trois mecanismes; 
qu’il est long d’obtenir, mais plus simplement de la courbe des 
seuils d’un test color-e par rapport a la luminance d’un fond de 
couleur ,diff&ente que STILES a appele la << T.V.R. Curve B. 
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Cette etude devant se faire non seulement en vision centrale, 
mais en vision pkipherique et .en n’importe quel point du champ 
visuel. 

APPAREILLAGE 

Au point de vue appareillage, il nous a paru indispensable 
d’utiliser un appareillage commercialement disponible au prix d’un 
certain nombre de modifications peu cotiteuses, mais qui se sont re- 
v&lees indispensables. C’est sur le projecteur de TUBINGEN que no- 
tre choix s’est arrete car il permet la presentation d’un champ 
adaptant, colore, circulaire de 11” entoure d’une plage obscure 
et la superposition d’un test circulaire de la couleur choisie et 
d’un diametre de 1” 9 minutes. Ce diametre est un peu trop large 
pour une zone absolument libre de bgtonnets. 

Les filtres utilises sont des filtres interferentiels : 

a) Fond vert 538 nm 

- bande passante 15 nm 

facteur de transmission 0,66 

h) Test bleu 483 nm 

- bande passante 15 nm 

facteur de transmission 0,44 

PROCEDURE 

Le sujet est adapt& trente minutes a l’obscurite. Le champ 
adaptant est present& a la plus basse luminance possible avec l’appa- 
reillage utilise, qui malheureusement, ne descend pas au-dessous 
de 0,016 asb. en lumiere blanche (soit 0,005 nits ou 20 trolands) 
ce qui ne permet pas de progresser, regulierement, du seuil absolu 
B ce niveau de luminance. C’est un defaut de l’appareillage pour 
ce genre d’examen : le filtre permettant ,d’obtenir des luminances 
inferieures se trouve incorpore sur les disques portant des filtres 
color&. Une modification dans le montage de ces disques doit 
resoudre le probleme. 

Le test est present6 par flash de 0,l seconde. 

La perception du test est d’abord relevee au seuil absolu, puis 
a partir de la luminance la plus faible du champ adaptant. 

La luminance du champ adaptant est ensuite augment&e par 
une progression de deux unites logarithmiques jusqu’a disparition 
de la perception du test. 
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La luminance du fond est alors maintenue et celle du test pro- 
gressivement augmentbe jusqu’a ce qu’il soit de nouveau perqu. 

Deux reponses positives sont necessaires pour relever le seuil 
de la perception du test, mais il est recommande de diminuer la 
luminance pour verifier ce seuil et d’attendre quelques secondes 
pour que le sujet soit parfaitement adapt& 

RESULTATS 

Sur les graphiques, les valeurs des luminances sont arbitraires 
et correspondent, en fait, B la progression logarithmique des filtres 
de l’appareil. 

11 est apparu, compte tenu de l’absorbance des filtres color& 
que la puissance de la source lumineuse de l’appareillage doit dtre 
augment&e. L’examen se faisant B des Iuminances trop basses quoi- 
que B 1’ U.L. au-dessus du seuil absolu. 

Nous presentons des resultats provisoires correspondant B la 
premiere &tape de notre travail, sans chercher a Btablir des normes 
physiologiques. 

Sur dix sujets absolument normaux, jeunes (20-23 ans), et 
exempts de deficiences chromatiques et de lesions oculaires, deux 
mkanismes, que nous crayons dtre celui du vert (~4) et celui ,du 
bleu (T 3) apparaissent nettement sur les << T.V.R. CURVES >> 
avec une faible dispersion. 

Pour l’ensemhle des sujets, la deflexion de la courbe se pro- 
duit, presque toujours, pour la mdme valeur du fond et du test. 

A titre d’exemple, nous presentons lea courbes dun deutkra- 
nope congenital et celle d’une atteinte Rouge/Vert II par n&rite 
optique : 

Par rapport a la courbe normale (trait plein), on constate : 

a) Chez le Deut&anope conge’nitcd : (courbe trait interrompu) 

1 - un d&placement vertical de l’ensemble ,des deux courbes, 

2 - une diminution de la courbe du mecanisme vert, 

3 - un d&placement vers la gauche du point d’angulation, 

4 - un aplatissement de la courbe du mecanisme bleu. 

b) Chez Ze deutQranope acquis : (courbe traits-points) 

1 - la conservation de l’aspect normal des courbes, 

2 - un deplacement vertical des deux courbes. 
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DISCUSSION 

Ces premiers resultats mettent en evidence une variation tres 
nette de seuils entre les sujets normaux et les anormaux, ainsi 
qdune difference entre le deuteranope congenital et le deutkanope 
acquis. 

Nous ne p&tendons pas, d&s maintenant, proposer cette tech- 
nique comme une methode clinique Blahoree, car notre experimen- 
tation est B son debut. 

De nombreux problemes se posent : 

- Modification et calibration de l’appareillage. 

- Traitement statistique des resultats. 

- Differentiation du mecanisme rouge ,du mecanisme vert. 

- Interpretation du mecanisme des bltonnets dam les regions 
periphtkiques. 

Cependant, nous avons l’espoir, A partir de la technique de 
STILES, de mettre a la disposition du clinicien, une methode per- 
mettant d’evaluer les seuils d’un deficit color6 acquis, aussi bien en 
vision centrale qu’en vision peripherique. 



VISUAL FIELD ‘STUDIES IN CONE DYSTROPHIES 

Egill HANSEN, M.D. 

VISUAL FIELD STUDIES IN CONE DYSTROPHIES 

Studying the separate receptor functions in the early stages 
of cone dystrophy is of particular interest as the findings might 
give a clearer understanding of the dystrophic process. I shall refer 
to 3 cases showing different stages of diffuse cone dystrophy, also 
to a case of juvenile macular degeneration (Stargardt’s disease) 
where the dystrophic process is primarily limited to the central 
region. 

METHOD 

By a method combining static colour perimetry with the two- 
colour technique of STILES (1949, 1959) increment threshold mea- 
surements were performed during chromatic adaptation. The basis 
for the set-up is the Goldmann projection perimeter. The illumi- 
nation of the sphere is replaced by a projector’s light. Inserted 
Wratten filters no. 47B, 35 and 22 provide lights of blue, purple 
and yellow colours, respectively. The stimulus light of the peri- 
meter is used with attached and repla.ceable interference filters 
giving nearly monochromatic lights. Achromatic thresholds are 
measured centrally as well as peripherally following the common 
principles of static perimetry. Further details of the method have 
been described elsewhere (HANSEN, 1974). 

CASE REPORTS AND RESULTS 

CASE 1, a 21 year old man suffering from a mild type of Star- 
gardt’s disease, had a slight red-green deficiency. 
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Fig. 1 : perimetry performed in ordinary white light showed a 
central scotoma for the smallest isopter and a flat central area by 
static perimetry. 

Fig. 2 : during adaptation with blue light bringing forward the 
r,esponse of the red receptor mechanism, the spectral sensitivity is 
noticeably reduced but is not displaced (curve A). Curve B is 
registered at 10” to the nasal side. 

Fig. 3 : the curve A indicates the relative spectral sensitivity 
in purple light and is dominated by the green receptor mechanism. 
Its maximal sensitivity is shifted to about 500 nm. By 10” peri- 
pheral registration a normal pattern is found (curve B). 

Fig. 4 : here is the spectral sensitivity registration in yellow 
bleaching light at central localisation (A) and at loo to the nasal 
side (B). 

Fig. 5 : static perimetry is performed during chromatic adapta- 
tion with blue light (A), purple light (B) and yellow light 
(C). The stimulus lights are obtained with filters of maxi- 
mum transmission at 617 nm, 525 nm and 441 nm respectively. 
The thin curves indicate mean values of normal persons. The reduc- 
tion of central sensitivity is most clearly demonstrated for the red 
sensitive receptors. 

CASE 2, a woman aged 18 years had complained of visual im- 
pairment and photophobia during the last few years. The colour 
vision which had always been deficient, was further reduced. 

Fig, 6 : the visual field examination showed irregular defects, 
chiefly in the upper temporal quadrants. 

Fig. 7 : the measurements of spectral sensitivity in bleaching 
lights of blue colour (A), purple colour (B) and yellow colour (C) 
are recorded. The ,dashed letters indicate normal curves. The curve 
of the green sensitive receptor is noticeably displaced towards the 
shorter wavelengths (the maximum being at about 500 nm). 

Fig. 8 : demonstrates the results of static perimetry performed 
in purple background (upper part) and in blue background (lower 
part). The stimulus lights have been obtained with filters of maxi- 
mum transmission at 562 nm and 617 nm for the curves A and B 
r.espectively. A’ and B’ are normal curves. The curve C ,is a registra- 
tion with filter of maximum transmission at 515 nm. 

Fig. 9 : spectral sensitivity against white background has been 
registered for two sisters. C.N., aged 21 has a cone dystrophy with 
slow progression since childhood, now displaying a total achroma- 
topsia. The younger sister, ILN., aged 11, was found to have a 
reduced colour vision by routine check. Visual acuity was G/10 on 
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each eye. On the H-R-R test she could only read the charts of 
highest chroma. The FD-15 test was correctly done. Her spectral 
sensitivity curve has a normal pattern on a reduced level. 

Fig. 10 : static perimetry performed in white background shows 
reduced sensitivity for both cases. 

Fig. 11 : static perimetry was performed in total dark adap- 
tation (using object light of maximum transmission at 515 nm) 
shows a moderate reduction in the mid-periphery for the young 
girl (EN) and a more evident reduction throughout for the elder 
sister (GN). Their performance here suggests a generalized cone- 
rod type of deficiency, however, with predominance of the symp 
toms relating to the cone dysfunction. 

During chromatic adaptation against blue, purple and yellow 
backgrounds a response could be elicited from all the three receptor 
mechanisms for the case EN, but on a reduced level. .However, 
the blue receptor response could only be traced close to the centre. 

Fig. 12 : static perimetry was performed against a blue back- 
ground with object light of maximum transmission at 617 nm. A 
rapid loss of sensitivity of the red cone mechanism was registered 
towards the periphery. 

Fig. 13 : also the green receptor mechanism displays a poor 
paracentral sensitivity as is shown in the purple bleaching light. 
The maximum transmission of the object light is 562 nm. 

COMMENTS 

The last case (EN) which has a diffuse cone dystrophy of slight 
degree remonstrates a discrepancy between the red and green receptor 
mechanisms which are fairly well functionning centrally and an 
impaired cone sensitivity of great severity which is found peri- 
pherally. Case 1, with a limited deficiency of cone sensitivity in 
the central region, demonstrates the opposite relation. Both cases 
illustrate the value of measuring isolated receptor functions by 
perimetric methods. 
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CHLOROQUINE RETINOPATHY EVALUATED 

WITH COLOUR PERIMETRY 

Egill HANSEN, M.D. 

The influence of chloroquine upon the retina often has a 
selec.tive character. Loss of sensitivity to small red objects ,is an 
early manifestation (CARR et al. 1966, PERCIVAL & MEANOCIC 1968) 
and may indicate a special susceptibility of the cones. Jt is uncertain 
if all types of cones are equally influenced. The purpose of the 
present work is to analyze the separate receptor functions in two 
cases of chloroquine retinopathy by using static perimetric methods. 

METHODS 

Static perimetry with coloured object lights against a white 
surface has been performed in the Goldmann perimeter using a aimi- 
lar technique as described by VERRIEST & ISRAEL (1965). However, 
achromatic thresholds were measured with early monochromatic in- 
terference filters (half-band width 3047 nm) attached to the projec- 
tion arm of the perimeter. J.n addition increment threshold measu- 
rements with filtered lights against coloured background illumi- 
nations were performed by a method previously described (HAN- 
SEN, 1974). 

MATERIAL 

CASE 1 (A.J.), a 68 year old woman, got 700-l 000 g Resochin 
during a period of 6 years because of rheumatoid arthritis. She 
had noticed slight disturbance from a paracentral scotoma. No 
progression was observed in the following 3 years. Visual acuity 
was 6/6 in the right eye and 6/7’S in the left eye. Ophthalmoscopy 
was normal. She failed some of the red-green charts with the 
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Ishihara test and the H-R-R test. The total score on the 100 Hue 
test varied between 133 and 106 without prevailing axis. Examina- 
tions with the FD-15 test, anomaloscope, dark adaptation and the 
ERG were normal. 

Visual field examination revealed a paracentral, annular defect 
in both eyes (fig. 1). With a red object light (X max above 650 nm) 

the scotoma was found to be essentially larger than with the 
white object, whilst the field limits otherwise were coincident 
for the two objects. 

CASE 2 (G.S.), a 58 year old woman, had taken about 500 g 
Resochin during a period of 6 years on account of rheumatoid 
arthritis. There had been gradual visual reduction since the 
discontinuation of the drug about 4 years previously. Large, defec- 
tive areas in the central fields were found (fig. 2) leaving only a 
clear spot in the ccntre (less than 2” in diameter). She is nearly 
blind in day light but has considerably better night vision. The 
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maculae appear.ed greyish and moderately pigmented. Visual acuity 
was 6/20 on each eye. Dark adaptation was within normal limits. 
The ERG was subnormal. With the FD-I5 test there was a marked 
tritan confusion axis. 
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SPECIAL EXAMINATIONS 

Static perimetry in total dark adaptation with a green object 
stimulus (X max = 515 nm) demonstrates a good rod-sensitivity 
for case 1 (fig. 3). The dotted line indicates the values of a normal 
person in the same age group. Even case 2 (G.S.) displays a good 
sensitivity in the most central area but a poorer sensitivity in 
the mid-periphery, especially on the temporal side. . 

Static perimetric curves obtained with nearly monochromatic 
object lights against a white background are now demonstrated 
for case 1 (fig. 4). The numbers indicate the dominating wavelengths 
of the objects. There is a complete loss of sensitivity at 3-6” on 
each side of the fixation point. Using object stimuli of shorter 
wavelengths (fig. 5) no complete defects are registered, only deflec- 
tions decreasing with the wavelength numbers of the objects. 

The spectral sensitivity curves obtained for the same patient 
at several localizations in the nasal field (fig. 6) show a rapid 

100 GC 500 600 
Wavelenqth, nm 

Fig. 6 

-0 

-0 

-0 

I 

decrease of sensitivity in the long wavelength-region from the centre 
and peripherally. However, the sensitivity is again increasing towards 
the periphery from the 5” localization (fig. 7). 
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Wavelenqth, nm 

Fig. I 

Relative spectral sensitivity is registered against a blue back- 
ground (obtained with Wrattenn filter no 47 B, 37 lux) bringing 
forward the red receptor response (fig. 8). There are functionning 
red sensitive receptors at all localizations, even at 4” from the 
centre where the minimum values of case 1 are found. Correspon- 
ding registrations in purple background (obtained with Wratten 
filter no. 35, 78 lux) show likewise functionning green sensitive 
cones at all localizations (fig. 9). The peripheral relations found 
here for the two receptor types are quite similar. For the blue 
receptor mechanism which is the most dominant in yellow light 
(Wratten filter no 22, 2 900 lux) there is a response at 15” nasally 
for case 2 (G.S.) but no central response (fig. 10). Equal response 
patterns are found at all localizations for case 1 (A.J.). 

In figure 11 static perimetric curves have been plotted with 
the values taken from the preceeding figures. The diagram refers 
to the nasal visual field of case 1 (small circles) and case 2 (big 
circles). Maximum transmission of the object lights are indicated. 
It appears that the blue sensitive receptors are hardly affected 
with regard to case 1. The green and red sensitive receptors show 
characteristic deflection at 4’. The records of case 2 are on a redu- 
ced level, and no central blue receptor response is noticeable. 
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COMMENTS 

The examinations lead to the conclusion that a selectivity 
exists in the severity of decrease in receptor responses. The nearly 
normal functionning blue receptors in case 1, together with the pecu- 
liar high sensitivity of the rods, may indicate a close relation bet- 
ween the two receptors. The loss of central blue receptor response 
of case 2 may be due to the influence of chloroquine. However, it 
could also be due to a general phenomenon associated with small 
central fields entailing a tritan colour vision deficiency (HANSEN, 
1972). 

It is difficult to explain why in particular the red and green 
receptors are susceptible to chloroquine in the early stages. The 
receptors are affected secondarily to initial damage in the pigment 
epithelium (MACIEENZE, 1970). STILL a toxic action of chloroquine 
upon the ganglion cells might also be possible. If this is so, the 
selective depression of responses from the red and green receptors 
is easier to explain. 
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NEW PSYCHOPHYSICAL METHODS FOR INVESTibATltik 

POST-RECEPTORAL COLOUR VISION CHARACTERISTICS ,: 

ILH. RUDDOCK 

INTRODUCTION 

The investigation is based on the observation that the con- 
trast threshold illumination level of a linear grating stimulus is 
raised following adaptation to a geometrically similar grating of 
high illumination level and high contrast (GILINSICY, 1968 ; BLA- 
KEMORE and CAMPBELL, 1968, 1969 ; PANTLE and SEIWLER, 1968). 
The adaptation effect is selective in that both the orientations and 
the widths of he grating elements must be similar for the test and 
adaptation gratings in order to obtain significant adaptation. As the 
adaptation effect can be transferred binocularly (MAUDARBOCUS 
and RUDDOCIC, 1973 b), it appears that the effect is associated with 
central mechanisms of the visual system. If the test and adaptation 
gratings are of similar colour, the adaptation effect is the same 
whether the two gratings are presented to the same eye (i.e. mono- 
ptic presentation) or to different eyes (i.e. dichoptic presentation). 
However, if the two gratings are significantly different in colour) 
(e.g. a red test grating and a green adaptation grating), then 
the results for the two modes of presentation are markedly diffe- 
rent, there being no significant adaptation in the case of monoptic 
presentation (MAY, 1972 ; MAUDARBOCUS and RUDDOCK, 1974, see 
fig. l), whereas for dichoptic presentation, the effect is the same 
as that observed when gratings of the same colour are employed 
(MAUDARBOCUS and RUDDOCK, 1973 b, see fig. 2). 

The wavelength specificity of the adaptation effect observed 
for monoptic presentation is equivalent to the McCullough effect 
(MCCULLOUGH, 1965). There seem to be two possible explanations 
of this wavelength specificity of grating adaptation. Either : (a) 
clifferent units arc responsible for the effect observed under the 
two presentation conditions, those associated with monoptic vision 
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FIG. 1. - Mono&c presentation of the test and adaptation gratings. A, the 
logarithmic change in the mean threshold illumination for detection of 
the test grating following adaptation compared with that prior to adaptation 
is plotted as a function of the spatial frequency, f,, of the adaptation gra. 
ting. The test grating was of spatial frequency 6.1 c/deg. and wavelength 
632.8 nm. Open circles refer to an adaptation grating of wavelength 632.8 nm 
and crosses to one of wavelength 476.5 nm. In each case, the illumination 
level of the adaptation gratin g was 5.0 .log units above its threshoId contrast 
illumination level. 

being colour selective in response whilst those associated with di- 
choptic vision (i.e. binocularly driven) ar.e non-colour selective in 
response ; or (b) the retinal adaptation associated with the high 
luminance test grating affects the detection of the test grating 
under monoptic viewing conditions. 

The experimental data presented briefly below indicate that 
(b) is the correct interpretation. 

EXPERIMENTAL METHODS 

These have been described in detail by MAUDARBOCUS and 
RUDDOCK (1973 b). The most important feature is that laser 
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interference fringes are produced on the retina to form the grating 
stimuli, thus avoiding problems with chromatic aberration. A He-Ne 
and an Argon ion laser give the choice of a series of stimulus 
wavelengths. 

Spatial frequency (c/deg) 

Flc. 2. - As figure I,, but the test and adaptation gratings were presented 
dichoptieally. 

RESULTS 

All data refer to a red (632.8 nm) test grating. The essential 
observations are as follows : 

1. When the red test grating is superimposed on a background 
field of similar wavelength, an adaptation effect similar to that 
shown in figure 2 is observed for both red and blue-green odapta- 
tion gratings under both monoptic and dichoptic conditions of 
presentation. 

2. When the red test grating is superimposed on a blue- 
green (476.5 nm) background, no significant adaptation effect is 
observed under either monopic or dichoptic viewing conditions 
for either a red or blue-greeu adaptation grating. 
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3. At higher spatial frequencies, the spectrally selective nature 
of the monopic adaptation effect shown in figure 1 disappears 
different units are responsible for the effect observed under the 
Thus, for a test spatial freqency of greater than 15 cycles per de- 
gree, both red and blue-green adaptation gratings give a significant 
effect for a red test grating with zero background field. 

DISCUSSION 

The results show that the nature of the monoptic and di- 
choptic grating adaptation effects is determined by the state of 
retinal chromatic adaptation. Thus, when a red test grating is pre- 
sented to a dark adapted retina, or one adapted to red light, the 
grating adaptation effect is observed. However, when the red test 
grating is presented to a retina adapted to blue light, there is no 
adaptation effect : that is, when the test grating is viewed in 
a simple luminance contrast situation, the grating adaptation 
effect occurs, whereas in a colour contrast situation, it does 
not. It is suggested, therefore, that different visual pathways 
operate in the threshold detection of the test grating, depending 
on whether it is a luminance or a colour contrast threshold, and 
that only the pathway associated with the luminance detection 
is subject to grating adaptation. The fact that even in the colour 
contrast situation, adaptation is observed for spatial frequencies 
greater than about 15 cycles per ,degree shows that the colour 
contrast pathway is spatially coarser that the luminance pathway. 
This suggests that the mechanisms responsible for differentiating 
luminance and colour contrast signals are postreceptoral in origin. 
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ON AUTOMATION OF PERIMETRY 

PROBLEMS AND SOLUTIONS . 

J. SPAHR and F. FANICHAUSER (UniversitPts-Augenklinik Bern) 

1. INTRODUCTION 

The importance of perimetry as a diagnostic tool in ophthal- 
mology and neurology is incontestable. However, pressure of time, 
the disease of this decade, conflicts more and more with thorough 
investigation of the visual field and it is probably fair to say, 
that, as a rule, in routine clinical perimetry a large proportion 
of the information contained in a visual field is not used. There 
are many indications that this situation tends to become worse as 
time progresses. 

Automation of perimetry will release, at least to a large part, 
the perimetrist from a ,difficult and time consuming task, but it is 
the patient who will ultimately profit from. the increased accuracy 
and precision as well as appreciating the shortening of the examina- 
tion time, all of.which result from a mathematically sophisticated 
perimetric strategy of field examination. 

Our efforts to realize an automated perimeter date from a few 
years back. After theoretical studies,“of the information basis’of the 
special aspects of man-machine interactions as they occur in peri- 
‘metry, which have been published in two earlier papers 
attempts at an instrumental solution were started four years back (‘v 
“): This long development duration was largely occupied in 
finding optimum programs and algorithms for threshold determi- 
nation strategies. In 1972, after numerous computer simulation 
experiments, our apparatus was applied for the first time to humans 
and the results were published in 1973 .(“). 

It is the aim of this paper to present a brief description of our 
automated perimeter. In addition, from the abundance of solved, 

* This work has been supported in part by the Schweizerischer National- 
fonds zur FGrderun(: der wissenschaftlichen Forschung. 
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partly solved and unsolved problems, one selected topic, the most 
efficient method of determination of the contrast threshold, will 
be discussed and an optimum solution presented. 

2. OCTOPUS, AN AUTOMATED PERIMETER * 

In our view tbe essential and necessary requirements and 
specifications of an automated perimeter may be summed up as fol- 
lovg : 

FIG 1. - Octopus; .an automated perimeter. (For details see text). 

* The lmme Octopus originates from the fact, ihat for routine tasks, as 
a first step, a grid of 8 X 8 determination points are cast over defined retinal 
areas in succession. The thresholds of these points are used to calculate a 
polynomiatl of degree 7, resulting in an outline of the sensitivity distribution 
to he determined (1). 
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a) the instrument should be universally applicable, i.e. it 
should be capable of carrying out at least the static and kinetic 
modes of perimetry. It should also be possible with such an instru- 
ment to make an examination of the whole visual field as well as of 
parts of it in greater detail. 

b) It should be precise and reliable. 

c) It should save time. 

d) It should be automated in the true sense of the word, i.e. 
it should require only a minimum of supervision by an operator. 

The Octopus lives up to these requirements and is shown in 
figure 1. The basic components, which are typical for a system of this 
kind, are the following (the number in this list correspond to the 
numbers contained in figure 1) : 

a) A process computer with a memory size of 8 000 16.bit 
words. 

b) A library of magnetic tape cassettes which contains perime- 
tric programs and subprograms and provides storage of data obtai- 
ned during visual field testing. 

c) A general control board. 

d) A 2.unit magnetic tape cassette recorder. 

e) A display terminal for read in and read out of information 
coded graphically or as alphanumerical symbols. 

f) A chair for the patient, with neck - chin - and forehead 
supports providing a maximum of stability and comfort. The exa- 
mination is carried out in a half reclining position, as in a dentist’s 
chair, with the perimeter correspondingly adjusted. 

g) A perimeter cupola. 

h) A housing containing step motors for adjusting the coordi- 
nates of a stimulus. 

d) An infrared sensitive television camera and a monitor for 
fixation control. 

A more detailed description of this apparatus at an earlier 
phase of its development has been published before (“). 
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3, TOWARDS AN OPTIMUM SCANNING STRATEGY 
I. ’ , 

The &oiiie ,of a *sophisticated *scanning strategy. critically in- 
fltiences the pre&sion and r‘eliability of the results dbtained ofi the 
one hand and the information flow and hence thti diifgtion of ‘the exa- 
mination on the other. In the following, an attempt is made to find 
an optimum procedure, which represents the v&y-first: step in any 
field analytical program for determining the threshold at a single 
point in the visual field. We have taken advantage of the so-called 
<< up and down B method which goes back to STILES and CRAWFORD 
and which has been applied and modified ever since by many 
authors. 

For a better understanding how to approach a contrast threshold 
most rapidly and efficiently, we shall compare two procedures 
which differ in the number of questions put to the patient ;-for 
one threshold determination and consider their information gain 
as well as their effectiveness in reaching threshold values as ac- 
curately as possible. The total gain of information (bits) may lie 
represented approximately by the formula : 

S 
I, (S) = ld 

2.43 <a> 

(ld x = log, x) 

S being equal to the largest interval containing the true 
threshold, and u being the r.m.s. of threshold determination, its 
magnitude being essentially the consequence of : 

- noise, i.e. variability of the threshold, 

- wrong answers of the patient and, 

- an inadequate procedure when putting these questions. 

Taking the number of answers, which is equal to the number 
of questions into consideration, the average information gain per 
answer (bits/answer) is given by : 

1 
= 1 6) = <-> Id 

n 2 d3<a> 

where n is equal to the total number of questions put. 

It becomes obvious when using this formula that the number 
of questions (n) is weighted heavily (linear dependence) whereas the 
accuracy of the results (u) is weighted lightly (logarithmic depen- 
dence). Hence, as will be shown, information gain considered by 
itself may give us an erroneous picture of the effectiveness of a 
particular procedure. 
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FIG. 2. - The gain of information (bits) per answer (above) and the precision 
(96) of reaching correct threshold (below) as a function of variable amounts 
of misjudgements AS of the effective threshold for patient model PZ. Parame 
ter : Luminance steps according to method I. (For details see text). 

We have tested six different methods of questionning (table 1) 
which may be grouped in two classes. The first class is characteri- 
sed by a cdnstant number of four questions and four different cor- 
rection steps, so that each of these correction steps is used only 
once ; on the other hand, the number of questions in the second 
class of methods is variable, since here each of the different cor- 
rection steps is repeated until the answer from the patient changes 
(from << yes >> to < no )), or vice versa ; this is displayed by points 
on table 1). The luminance-steps in this and the following tables 
2 and 3 are given in decibels (dB), one dB being equivalent to one 
tenth log luminance difference. 

Computer simulation experiments were carried out and three 
artificial patients were assumed as defined in table 2. Fluctuations 
were generated by the random number generator of the computer 
which produces a pseudostatistical noise. For our purposes this noise 
distribution seemed adequate, since in practical perimetry we found 
fluctuations of the threshold which ‘may be large or small, with 
a Gaussian or a non-Gaussian distribution, depending on the pa- 
tient and on the field region tested. Mistakes by the patient, i.e. 
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no answer, when he has seen the light stimulus (false negatives) 
or yes, when he has not seen (false positives), may also be gene- 
rated to any desired degree by the computer. 

For the simulation experiments initial deviations between real 
and assumed threshold values within a range of 0 to -C 20 dB were 
chosen and the threshold was approached for each deviation 500 ti- 
mes. The whole span was subdivided into four ranges as shown in 
table 3, with a value of the interval S of 40 dB. 

The comparison of the various routines of interrogation was 
evaluated according to two criteria : 

l The gain of information (bits) per answer. 

. The number or correct threshold determinations, i.e. the 
percentage of thresholds which lay within the assumed fluctuation 
band. This may be considered as a measure of accuracy. 

Both criteria are important but they should not be considered 
in isolation. Whereas (‘) tells us by definition the speed at which 
information is collected, it does not tell us yet what level of 
accuracy we may achieve with a given set of questions. On the other 
hand (“) tells us the level of accuracy, hut it does not tell us at 
what cost, i.e. the uumber of questions by which we have arrived at 
this point. 

In the following we have evaluated the results, endeavouring 
to optimise both criteria. Optimation may not be the best proce- 
dure for every case however and the clinical task may dictate 
whether (‘) or (“) should he weighted more heavily. Obviously, in a 
task directed towards collecting threshold data as rapidly as 
possible (I) should he weighted more heavily at the expense 
of high accuracy ; in a task where only accuracy counts, we may 
possibly have to neglect (I). 

In figures 2, 3 and 4 the results of the various strategies are dis- 
played according to these two criteria. For simplicity, only the re- 
sults for patient model P 2 are shown since the results for P 1 and P 3 
showed the same trend. On the upper graphs the information gain in 
bits per answer and on the lower the percentage of correct deter- 
minations of threshold as a measure of accuracy is displayed on the 
ordinate. On the abscissa the four possible initial deviations A S 1 
to A S 4 are given. 

Considering first method I (figure 2 upper diagram), it can be 
seen that IB results in a higher information gain than IA and is only 
surpassed for small initial deviations by IC. This is at first sight 
surprising since one might have expected from binary correction 
steps (IA) a higher information gain. However, it can be shown 
that this effect is caused by the assumed wrong answers of the pa- 
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tient. The lower diagram of figure 2 shows a general trend towards 
lower accuracy for large A S, obviously worst for IC (note scale 
in percentages). This is easily understandable since the power 
of correction is obviously poor with only four questions. Since in 
pathological cases (which naturally are important to investigate) 
large values of A S may occur, a << good 1) method must he << good )> 
over the whole range of AS. This holds best for IB when both 
criteria and the whole A S range ar.e taken into account. It is indeed 
true that IC for small AS on the upper diagram, or IA for large 
A S on the lower diagram, are better than IB, but one must take 
a general view of both diagrams and not be influenced by results 
in limited regions (A S-values). 

Method II was next investigated in which the number of ques- 
tions adapts itself to the answers of the patient. In figure 3, upper 
diagram, it may easily he seen that IIC yields the largest infor- 
mation gain per answer, since on the average one question less is put 
than in situations IIA and IIB. A remarkable result, however, is to 
be seen in the fact that even for large initial deviations A S, the 
number of correct threshold determinations drops only by a few per- 
cent (3.4 %). Taking the two diagrams together, it is unequivocal 
that method IIC is the best in class II. 

;I , , , , 
O-5 o- 10 o- 15 O-20 

As [as] 

FIG. 3. - Same as figure 1. Parameter : Luminance steps according to method 
II. (For details Bee text). 
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Firially, in order to find out the overall optimum, method8 IB 
IIC were compared (fig. 4). It may be concluded from the upper 
diagram that IIC is usually worse than IB; This is easily understan- 
dable since, as mentionned before, the number of questions is a 
heavily w.eighted factor and this number is large in situation IIC 
for larger deviation8 A s. But here again we also have to consider 
the accuracy a8 displayed in the lower diagram. It may be seen 
that IIC is much better than IB and remains practically constant, 
in contrast to IB where a strong dependence of the results on A S 
ha8 to be taken into account. 

The overall conclusion is, therefore, that the repetitive interro- 
gation method with correction steps of 4... Z... 1 dB (method IIC) is 
best for the determination of an unknown threshold for a very large 
range of misjudgements or uncertainties of the threshold. 

These simulation experiments also make very emphatic the 
need for the introduction of adequate, objective and quantitative 
assessment for any possible field analytical procedure. Otherwise it 
appears entirely impossible to evaluate and compare the goodness 
of specific perimetric method8 and we are thrown back on pure 
guesswork. 

P2 : +2de. 10% ,e: s.z,*,, . . . . . . . . . . . . . . . . 
‘; soa- UC:4 2..1 

$ _ _. _. . . . . . . . . . 
z! . . . . . . . . . . . . . . . . . 

CO& 
2 

a 
. . . . . . . . . . . . . . . . . 

5 
c . . .._.. ..- . . . . . . . 

BO4- 

i 
" , 

z 

j * 

i . . . . . . . . . . . . . . . . 
O_SO- . . . . . . . . . . . . . . . . . 
0 
c, 

f . . . . . . . . . . . . . *... 

z 
SSO' 
.g 

: . . . . , . . . . . . . . . . . . 

E 

i; 
040, 

O-5 o- IO o- 15 ' O-20 
A. [ds] 

FIG. 4. - Surne as figure 1. Comparison of the results of methods IB utld IIC. 
(For details see text). 
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TABLE 1 

Methods of questionning (grouped in 2 elasses) 

1 Luminance-steps (dB) 1 Luminance-steps (dB) 1 

I A : 8, 4, 2, 1 II A : 8... 4... 2... 1 
I B : 5, 3, 2, 1 II B : S... 3... 2... 1 
I c : 3, 2, 1, 1 IIC : 4... 2... 1 

TABLE 2 

r 
Artificial Threshold Unreliability (%) 
patient fluctuation (dB) (wrong answ&) 

-- me ~- 
Pl 2x1 5 

5: 
I 

f2 :: , 
k4 

- _ 

TABLE 3 -- 
I Differenee between estimated and true 

threshold (dB) (initiatl deviation) 

AS1 0- 5 
AS2 O-10 
AS3 O-15 
AS4 O-20 

- 

SUMMARY 

After a brief description of the components of the Octopus, an 
automated perimeter, two mathematical strategies, leading to correct 
threshold determination are compared. The efficiency of finding the 
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true threshold value ,is evaluated by means of computer simulations. 
An artificial patient being represented by subprograms which simu- 
late variable threshold fluctuations and variable degrees of relia- 
bility. It is shown that the efficiency measured in percentage of 
correct answers obtained is best for one specific type of strategy, 
when a large range of misjudgements or uncertainties of the true 
threshold is assumed. 

ZUSAMMENFASSUNG 

Nach einer kurzen Beschreibung des von uns entwickelten auto- 
matischen Perimeters Octopus, werden mit Hilfe von Computer 
Simulationsexperimenten zwei Strategien zur Anniiherung der wir- 
klichen Kontrastschwelle miteinander verglichen. Als Erfolgasmass 
wird der Prozentsatz der korrekt bestimmten Schwellenwerte 
heragezogen. Die Patientien werden durch Computerprogramme si- 
muliert, wobei die Schwellenfluktuationen und die Patientenzu- 
verliissigkeit in weitem Bereich variiert weesden k6nnen. Unsere Si- 
mulationsexperimente haben gezeigt, dass es eine Abfragemethode 
gibt, die iiber einen grossen Unsichercheitsbereich hinsichtlich der 
Kenntnis der wahren Schwelle, gute Resultate liefert. 

RESUME 

Apr.% avoir pr&sent& par une breve description notre p&im&re 
automatique, Octopus, deux mkthodes mathBmatiques pour dBter- 
miner le seuil de luminance sont comparees d l’aide bun ordina- 
teur. Le pourcentage des determinations correctes de seuil a QtB 
choisi comme efficacite. Les patients ont et6 remplaces par des 
programmes d’ordinateur permettant de simuler des fluctuations de 
seuil et diffkrents degrb de &ret6 des rgponses. Nos experien- 
ces ont montre qu’une des deux methodes donne de bons rbul- 
tats mdme en supposant une large proportion d’incertitude de seuil 
reel. 

COMMENT TO THE PAPER OF L. LIUZZI : << Red monochro- 
matic light perimeter. Use and results B. 

Spatial coherence may go lost under the condition8 of diffuse 
reflection, or, if not, the intensity falling into the eye may depend 
sensitively on the position of the eye. On the other hand, photon 
statistics don’t seem to be of any importance at the light levels 
used in perimetry (high numbers of photons). 

F. FANKHAUSER. 
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TRIAL WITH NEW AUTOMATIC CENTRAL FIELD TEST 

J.C. PASHLEY (England) 

A preliminary demonstration used the Globuck Screen (1) to 
present 74 points stimuli in the centre 25” of the visual field, 
and modified so that a response caused the next point to be pre- 
sented automatically after a fixed interval. This technique exami- 
ned the central field rapidly if there was no defect. However, 
absence of response gave rise to a lengthy delay in the sequence 
while the machine detected the absence and recorded the position. 
Thus a normal interstimulus interval of about 1.5 seconds could 
be extended to greater than 5 seconds which was disturbing to the 
patient. Also, the rhythm set up by the constant interval between 
responses gave rise to a well known phenomenon called Bills Blocks 
(2) resulting in a temporary inhibition of response, ~,hich when OC- 

curring in an automatic sequence, can completely disrupt perfor- 
mance. 

Since Essex University had undertaken to design ancl build 
an automated device to examine the visual field, these facts, toge- 
ther with information on the significance of the relative scotoma 
(e.g. 3, 4), were made available to them. A programme was devised 
by Essex University to present 140 points on a display connected 
to a computer and produce a printout of results. Presentation 
interval and location of stimulus were randomised and seven 
brightness levels were presented at each point. One patient (fig. 1) 
and several normals undertook this introductory test and produced 
acceptable results. Although it was realised that a fully interactive 
unit connected to the computer was the ideal, cost and ease of 
clinical trials dictated a stand alone machine. This machine was 
constructed by Essex University (5). The device (fig. 2) presents 
255 points stimuli in the form of a 16 X 16 matrix on a standard 
23 inch television screen. The patient responds using a push button 
and this causes the stimulus brightness and location to be placed 
in store. The test can be interrupted and restarted by an examiner 
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EXPERIKFNT NO 2 
suxuLu5 0.20 SEC. 
FLlIiLPERlrlU '1.50 SkC. 

I 3 6 9 1% 15 
,------------------------------ 

1 
2 
3 
4 

5 

6 
1 
tl 
9 
I". . . . . . . . . . 

RtSPONSE TIME (SECS) 

o.ou NJ.00 0.00 0.00 u.uu u.uu u.00 0.00 u.uu o.uu o.ou 0.00 0.00 0.30 . 
0.00 0.00 0.00 0.00 0.00 o.uo o.uu o.ou 0.00 0.00 0.00 o.uo 0.00 0.44 
0.00 0.00 u.00 o.ou 0.00 o.uo o.uo u.uu 0.00 u.uu 0.00 u.uo 0.00 0.12 
u.au 0.00 0.00 0.00 o.ou u.uo 0.00 0.00 o.uu 0.00 u.uo 0.00 0.00 0.40 _ _ _ _ 
0.00 U.00 0.00 0.00 11.00 0.00 O.UU U.4U U.UO 0.2U 0.00 0.00 0.00 0.24 
U.44 0.44 0.00 0.00 0.16 U.16 0.16 0.12 0.16 0.20 0.12 U.00 0.00 U.3U 
0.20 0.16 0.20 0.14 0.28 0.20 0.86 0.18 U.14 0.16 O.YU 0.32 U.46 0.20 
0.38 0.26 U.24 U.50 0.24 U.24 U.22 U.26 0.20 0.20 U.22 0.28 0.14 0.22 
U.22 0.32 0.30 U.40 0.28 0.24 U.16 U.20 (1.14 0.24 U.14 lJ.22 0.26 0.46 
0.22 0.26 U.14 U.34 0.14 0.4U U.14 U.22 0.16 U.12 U.12 0.16 0.2U 0.46 

Ftc. 1. - Printout at two aevels from introductory computer test Field with 
upper defect. 

FIG. 2. - Simplified functional diagram of the automatic test device. 
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and the end of the test ‘in indicated. An additional facility is the 
display of response times (the interval between presentation and 
response) during a preliminary familiarisation sequence employing 
constant intensity stimuli. Results of the test may be displayed 
and recorded for further analysis or transmitted to remote loca- 
tions. 

Two clinical trials were undertaken. Figs 3 and 4 are taken 
from the first trial and the data is from the second trial when the 
machine incorporated printout facilities. The second trial consisted 
of tests on 30 patient eyes (mean age 54 years) and 11 normal 
subject eyes (mean age 33 years). The patient group contained dia- 
gnosed or suspected cases of glaucoma. Distance corrections were 
retained if spectacle frames did not interfere but no near correc- 
tions were added. 

The background luminance, set at approximately .05 ft lam- 
berts (.17 cd/m’), was formed by the raster on the television screen. 
The viewing distance was 33 cm producing viewing angles of 27” 
each side of fixation along a vertical meridian and 36” each side 
along a horizontal meridian. The stimuli, approximately 10’ arc 
in diameter, were initiated a random time after the bright-up of 
a dim blue fixation spot. The brightening of a fixation occurred 
a random time after the completion of the last stimulus, and served 
to alert the patient to a new stimulus. A stimulus was a sequential 
series of seven levels increasing in brightness and each lasting .8 
second. The lowest level was just above the normal threshold for 
5-10” from fixation. 

The examiner occluded one eye and adapted the eye under test 
whilst noting the point at which the patient first perceived an 
increasing background luminance. A series of ten stimuli was then 
presented at a supra-threshold level and response times recorded. 
The main test was then started by the operator. A response or 
completion of the brightest level terminated the stimulus sequence. 
Information about the brightness at perception was recorded toge- 
ther with the stimulus position and the apparatus then automati- 
cally stepped to the next randomly selected position. The patient 
could complete the test with no further intervention by the ope- 
rator. 

RESULTS 

Traditional methods found no defect in 21 of the patient eyes. 
With the automated test 11 of these showed reasonably full fields 
with well defined blind spots, 7 showed no detectable blind spot 
and 3 showed poorly defined blind spots. Figures for the normals 
were 7 full fields, 2 with no blind spot, and 1 with poorly defined 
blind spot. 9 defective fields were examined, six showed reasonably 
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FIG. 3. - Multilevel replay of same defective field as Fig. 1 obtained with 
final system 

a) multilevel playback - white squares represent false responses ; 
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gopd agreement with documented fields but one had a poorly defi- 
ned blind spot. The other 3 displayed poor resemblance to charted 
fields ahd:.one had no detectable blind spot. In the data false r&s- 
ponses could be detected if the response was made between the 
brightening of fixation and the onset of the stimulus (fig. 3). Thi: 
false responses occurred at the rate of approximately 3.2 per field 
for the patient eyes and 1.2 per field for the control group. The 
mean brightness level at which responses were made was 2.3 for 
the patient eyes without defects, 3.4 for defective eyes and 1.7 for 
the controls. The mean response time was .6 second for patients 
and .4 second for controls. The longest patient response was 1.35 
seconds whereas the maximum for the control group was .67 seconds. 
The average duration for a full test was 17 minutes, the range exten- 
ding between 13 minutes and 29 minutes. 

DISCUSSION 

The lack of blind spots in a relatively high percentage (25 ,%) 
of the tests was attributed to the fact that patients learned that the 
stimulus remained.in one spot for a long time and were tempted to 
search for it instead of retaining fixation. This may well be an 
involuntary action and it is considered essential to return to brief 
stimuli in future displays. The false responses were only detectable 
after fixation bright-up before stimulus onset and some responses 
recorded as real may have been false. The values of mean stimulus 
foreperiod and mean display time lead to an estimate of total false 
responses of approximately double those recorded, i. e. 2 % for 
patients. The difference in mean threshold between the patient 
group and control group is possibly due to age differences. It was 
evident that the patient group took longer to respond and 40 ,“/o 
of them recorded response times greater than allowed by the stimu- 
lus increment steps. 

CONCLUSION 

The trial demonstrated the possibility of a fairly rapid test, 
not too onerous on the patient which could produce a high level of 
information. Some of the pntients performed the Cest in the com- 
plete absence of an examiner. The two major deficiencies of the 
system shown up by the trial are the temptation for the patient to 
search for the stimulus, giving rise to failure to detect areas of 
blindness and the fact that patients with large defective areas are 
prone to periods of inactivity when stimuli are falling in these 
areas and are in general less attentive to stimuli in their seeing 
areas. Also long responses occur which give rise to the recording 
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of erroneous brightness levels. Patients reponded well althougb 
several demonstrated lapses of attention, producing artefactual blind 
spots. The general preference of the patients was for a slightly shor- 
ter test and of the clinicians for a test containing fewer levels (fig. 4). 

FIG. 4. - Display of actuate scotoma effectivtily reducing lev& by increasing 
photographic exposure. 

There was-a tendency for the background luminance to apparently 
fluctuate in a fdisturbing manner probably due to some form of 
perceptual adaptation. 

A current study under a Department of Health grant seeks to 
confirm that automatic testing is feasible for screening and manage- 
ment of Electrical Engineering Science which made the machine 
operator is being constructed at the Institute of Ophthalmology, 
London. The test will be binocular and entirely guided by taped 
instruction. 
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THE PRINCIPLES INVOLVED IN THE DESIGN OF A VISUAL 

FIELD COMPUTOR AND AUTOMATIC TRANSCRIBER 

J. C.P. CRICK 

In the design of a visual field analyser it is first necessary to 
state the problems with which the design must cope, specify the 
requirements and then ,describe how the instrument will fulfill these 
requirements. 

THE PROBLEM 

The purpose of visual fields assessment is the diagnosis of neu- 
rological and ophthalmic conditions, their follow up, and screening 
to determine visual capability for occupational purposes and possibly 
in the future ‘driving motor vehicles. 

It is important to take account of those characteristics of 
patients which make the measurement of their visual fields diffi- 
cult or unreliable. Many patients whose fields are tested are elderly, 
tend to be easily confused by complicated instructions, to be slow 
and variable in their response and to be quickly fatigued. In many 
cases the level of concentration is poor especially towards the end 
of a test so their fixation becomes inaccurate. Patients will fre- 
quently be ametropic and either have no spectacles or incorrect 
ones, bifocal glasses or those which interfere with their peripheral 
vision. Patients who have repeated tests will soon begin to memo- 
rise patterns and sub-consciously or sometimes consciously predict 
the presentation of a stimulus which they do not in fact see. A prac- 
tical visual field apparatus must serve the needs of a busy ophthal- 
mic clinic where time is short and trained personal are few, where 
space is limited and where it is difficult to maintain the surroun- 
dings at a constant level of illumination with freedom from dis- 
traction. 
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THE REQUIREMENTS OF THE INSTRUMENT 

The apparatus must possess an acceptable level of diagnostic 
accuracy, i. e. it should be able to detect any clinically significant 
scotoma and identify its characteristics. Consistency of results over 
a long period must be maintained for different machines and with 
different operators, and this can only be achieved if there is pro- 
vision for frequent calibration. The test should produce results 
which are amenable to numerical analysis especially when compu- 
terised records are envisaged. The test should be simple for the 
patient to understand and of reasonably short duration. The patient 
should not be expected to do anything more complicated than to 

Fig. 1 a 

FIG. 1 (a, b, c). - Distribution of stimtrli for 100, 50 and 25 point tests. (d) : 
Areas of frequently occnring scotomata in a series of patients with chronic 
g-Iancoma tested witb a Friedmann Analyscr. ,Results for left and right eyes 
combined. 
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observe the display of an instantly recognisable number of stimuli 
and verbally report the number seen. There should be facilities for 
the operator to monitor fixation. The patient’s eye should be accu- 
rately located and provision for the correction of the patient’s ame- 
tropia should be incorporated. The position of the stimuli should 
be difficult to predict even after repeated examinations. It would 
be of value if the system were able to detect inconsistency and 
<C false positive >) answers. It is essential for practical purposes that 
not only is the test of short duration but that results be rapidly 
available, and that the instrument can be operated by only mini- 
mally trained personnel who are not required to make any interpre- 
tation of the results. The instrument should be of reasonably small 
size and the results not unduly affected by small changes in the 
surr0undin.g illumination. Finally, if it is to be widely used it must 
not be prohibitively expensive. 

Fig. 1 b 
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THE DESIGN 

The proposed design employs multiple static stimuli of short 
duration against a background illuminated so as to maintain the 
subject at the mesopic level of adaptation. The advantages of this 
system have been clearly demonstrated by the increasing popularity 
of the Friedmann Visual Field Analyser. 

A hemispherical screen is used, the stimuli subtending an angle 
of approximately 0.5”. The display is based on a square grid on the 
parabolic projection employed at King’s College Hospital, London, 
giving a stimulus separation varying between about 5” at the centre 

Fig. 1 e 

to 10” at the 40” periphery. This layout enables the points to be 
identified by coordinates and the results stored as a matrix and 
printed out relatively simply. 
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Two series of displays are envisaged (fig. 1 a & b) with 50 
points for general use and 100 for finer analysis. A third series of 
25 points has also been designed (fig. 1 c) as a rapid screening test 
such as may well be necessary in the future to satisfy the require- 
ments for motor vehicle driving licences. The points lie on either 
side of the horizontal and vertical axes so as to give a clear indi- 
cation of hemianopia and quadrantanopia. 

The layouts are chosen to identify acurate scotomata in the 
areas in which they are usually found, as in fig. 1 d based on a 
series of field defects of patients with chronic glaucoma. The stimuli 
are not presented in areas which may be obscured by the orbital 
rim or partly closed eyelids, as these may lead to the appearance 

Fig. 1 d 
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FIG. 2. - Circuit for analysing sub*series results. (Numbered boxes on left : 
Posh button switches for recording putient’s answer. M&i-pole switch above : 
registers whether 2 or 3 stimulus pattern is being analysed, and actuates relay 
to its right. Ganged 3 pole switches register whether initial (top position) or 
first or second sub-series pattern is being displayed. Boxes along top : Locking 
one relays storing previous answers in sub-series). In testing a pattern of 3 
stimuli (A, B, C), first all are displayed, then A und B, and then B und C. 
In LI pottern of 2 stimuli (A, B), first both are displayed, then just A. (Boxes 
on right : indicators of stimtili seen. 0 = none seen. IMP = impossible com- 
bination of answers). 

of spurious and inconstant field defects which would mtike nume- 
rical analysis less reliable. 

The patterns, avoiding regular geometric shapes, are arranged 
so that the numerical assessment of specific zones of the field is 
constant whether 50 or 100 points are tested. In any one pattern 
dots are disposed evenly around the fixation pnint and are not 
placed extremely far apart. The patterns of 2 or 3 points are shown 
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FIG. 3. - Prototype in course of construction at the University of Sussex. 

in an unpredictable sequence, each pattern not seen correctly being 
analysed by a sub-series of patterns by means of which an electronic 
logic circuit, such as shown in fig. 2 built for the first prototype, 
identifies the missing points. 

A xenon discharge tube produces a flash of light of approxi- 
mately 0.5 milliseconds duration which is attenuated by a range of 
neutral density filters and relayed to the display points via fibre 
optic guides. The patterns are selected by means of an electrically 
operated sliding gate interrupting the light guides, a second gate 
selecting the sub-series patterns. The hemisphere is viewed from its 
centre through a convex meniscus lens of focal length equal to the 
radius, with additional lenses to correct for the patient’s ame- 
tropia. 

Two further fibre-optics carry light from the flash unit and the 
front of the screen to points on the outside of the instrument where 
their luminance is checked regularly by means of a photo-detector, 
with an integrating circuit to measure the output of the flash. An 
angled telescope, with its objective at the display’s central target, is 
focussed on the patient’s pupil enabling the operator to monitor 
fixation. 

It is envisaged that the instrument will be operated by an 
unqualified assistant who will do no more than explain the nature 
of the test, position the patient correctly, check the fixation, trigger 
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the flash and record the patient’s answer - i. e. the number of 
stimuli seen - by pressing the appropriate button. The machine will 
automatically select the next pattern if the answer is correct, 
repeat the same pattern if the answer is impossible (greater than the 
number of stimuli presented) or start a sub-series of patterns to 
establish which point is not seen if the answer is less than the 
number presented. The series of patterns will be repeated at pro- 
gressively higher luminance over a range appropriate to the age 

>. . II 

FIG. 4. - Light guides sod angled telescope entering back of hemisphere. 

of the patient, and the luminance at which each point is first seen 
is stored and printed out on the field chart, or manipulated to be 
recorded in any desired form. The electronic logic circuit to per- 
form these more complex tasks is at present being designed, but 
the instrument will function adequately in a more basic form for 
clinical trial. 

SUMMARY 

The practical problems in clinical visual fields measurement 
are outlined with emphasis on the difficult patient, the ever-present 
shortage of fully trained personnel and the comparability of results. 
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The requirements of an instrument to counter these ‘problems are 
proposed, followed by a description of such an instrument (fig. 3, 
4,5) which is being developed by collaboration between the Applied 
Sciences Laboratories of the University of Sussex and the Glaucoma 
Centre of King’s College Hospital, London. 

FIG. 5. - Sliding pattern selector. 



PRELIMINARY EXPERIENCES WITH AN AUTOMATIC 

STATIC PERIMETER 

A. HEIJL and C.E.T. KRAICAU 

In order to investigate the degree of precision which can be 
achieved at an automatic testing procedure, a machine was cons- 
tructed which permits the evaluation of a meridian by static peri- 
metry at a limited number of points. The CC perimeter >> is connec- 
ted to a minicomputer and the mode of testing can therefore be 
widely varied. Fig. 1 shows the perimeter. It is a provisional model 

FIG. 1. - The perimeter. A. screen. B, blind spot stimulus projector. C. glass- 
probabilities between levels. 
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built on a Ma&ore perimeter, on which a white screen has been 
mounted. This screen is evenly illuminated at about the same level 
as that used in Goldmann’s perimeter. Along one meridian 14 
light-emitting diodes and a fixation mark are placed. The whole 
screen may be rotated. One light spot can he projected on to the 
screen from the turnable mirror-containing tube above the patient’s 
head. This movable stimulus is adjusted to fall in the blind spot 
area. Correction glasses can be placed in front of the patient’s eye. 

The perimeter is connected to a Nova minicomputer (Data 
General) with a 12 k memory via a special interface (fig. 2). There 

OPT. 
TAPE READER - 

VIS. FIELD 
INTERFACE 

it 

NOVA 12K 

FIG. 2. - Block diagram. 

are also press-buttons by means of which the patient responds to 
the test stimuli. The programs, written in Basic, are introduced via 
an optical tapereader. The results are presented on a teletype. 

Inside its mechanical limits, this computer system has great 
flexibility : 

On the input side we can use : 

A one button system : The patient presses the button whene- 
ver he sees a light. 

A two button system : The right button is pressed when a 
light is perceived to the right ; the left one if it is seen to the left. 

<< No button pressed >) is a wrong answer except when the blind 
spot stimulus is lit. 
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On the output side : 

Any of the 14 test points or the blind spot light can be lit. 
The ihtensity of the test points may be any of 15 levels, the ratio 
between two consecutive levels always being 1.4. A higher level 
index here always indicates a weaker stimulus. 

Regarding the Zogics of testing : the rules for changes in light 
intensities, positions of stimuli and criteria when to consider the 
test completed, might be modified. 

When constructing the ,different types of logic, we are guided 
by a statistical model which we have a priori found reasonable : 

1. There‘ is, at each tested point, a faintest intensity at which 
an object is always seen, except in totally blind areas. Probability of 
seeing = 1. (fig. 3 ; p = 1). 

2. There is at each point a strongest object, which is never 
perceived. Probability of seeing = 0 (fig. 3 ; p = 0). 

3. Between these objects, there are intermediate objects seen 
with a probability greater than 0 and less than 1. 

4. The range between the objects << always seen >> and XC never 
seen >> comprises several steps of the size we have chosen, 1.4. 

INTENSITY 
LEVEL 

15 

c 

MEAN OF FOUR 

AFTER 
SECOND ERROR _------------A 
-- 

p-o 

p-l 

5 10 15 TRIAL NO 

FIG. 3. - Example of test procedure at one single point. 
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5. We presume that the testing time is short enough to permit 
us to consider the probabilities of perceiving an object to be sta- 
tionary. 

We can let a patient be tested according to the following rules : 

A correct interpretation changes the level of the test object by one 
step (i. e. more difficult), a false one or none makes the level one 
step easier. The tested levels will then represent a kind of random 
walk between reflecting barriers (fig. 3). 

Greve has published a diagram on the frequency-of-seeing light 
stimuli. From this we can calculate the transition probabilities 
for the test levels between the barriers. 

Suppose we let the process end as soon as an error inside the 
barriers is made. The distribution of the last correctly interpreted 
levels is then easily calculated or simulated (fig. 4 a). But if the 

FIG. 4. - C&ulated distribution of test results assuming constant transition 
probabilities between levels 
A. First error inside reflecting ‘barriers. 
B. Mean of four levels after first error inside refilecting barriers. 

testing process is continued, the visited levels will fluctuate between 
the barriers. As is known from the theory for Markov processes, 
the mean of the levels visited will approach a constant value. 
In practice we cannot let the process continue for a very long time. 
We have chosen to let the test go on for 4 trials after the first 
error. Fig. 4 b shows the corresponding <expected distribution. The 
width is naturally reduced in comparison to the one-error logic. 
When testing a person, we are not interested in getting anything but 
one single characteristic value for the performance level at each 
point. Some kind of averaging therefore seems attractive. Before 
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LWd FIRST ERROR 

15 

I 
25’ 20’ 15’ 10’ 5’ 29 0” 2.5’ 5O lo’= 15O 20° 25’ 

RG. 5. - Set of 5 static curves. Horizontal meridian, ri&t eye. Test completed 
at first error. 

illustrating the results of such experiments, we have, however, to 
deal with a few possible complications due to infirmities of the 
patient’s ability of cooperation. 

The patient may e. g. have difficulties in keeping his fixation. 
There are methods for a direct control of fixation. e. g. by using the 
cornea1 reflex from an infrared light source. This device seems 
difficult to use in combination with correction glasses, however, and 
we have therefore used another method for checking the fixation. 
A light spot is intermittently projected on the blind spot area. If 
the patient then indicates that he has seen the light, he is not fixa- 
ting correctly. His answer is stored by the computer. At the end 
of the test we get a number revealing how many times the patient 
has given an erroneous answer. This figure is an indication of the 
patient’s reliability of fixation. 

A primary question in chasing logic concerns the order of the 
objects. We have compared programs in which each point was tes- 
ted to its final value before the next one was investigated, with 
programs in which the order of points tested was chosen at random. 
There was undoubtedly a tendency towards side-glancing when the 
objects were taken iu order, as was obvious from the greater num- 
ber of blind spot answers. We have therefore preferred the random 
order system. 
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In our test logic we let the stimulus decrease in a step-wise 
fashion if the patient answers correctly. In our simplest logic, the 
first error made by the patient closes the testing of that specific 
object, and the last correctly interpreted level is taken as threshold 
level. Fig. 5 shows an example of meridian curves obtained in this 
way. But the patient sometimes responds falsely. He may forget to 
press a button or press a button too fast, when not seeing. Permit- 

SECOND ERROR 

224” 

25’ 20° 15’ IO” 5” 2.9 00 2.5” 5” 10“ 15” 20’ 25’ 

FIG. 6. - Set of curves. Test completed at second error. 

ting one such blunder at every tested point, we may let the second 
error determine the threshold. This has been *done in the curves in 
fig. 6. Obviously, some faulty CC dips )> are avoided, though at the 
cost of a somewhat longer testing time. 

A further improvement iu precision is obtained if we use the 
mean of the four steps previously discussed. (Results in fig. 7). Just 
as expected, the variation of our results decreases considerably. 

Obviously, the reproducibility can be improved by using a more 
sophisticated test logic, but at the cost of an increased testing 
period. We have the opinion that it is very important to keep the 
testing-time rather short. We have made experiments showing that 
the patient’s reliability deteriorates even after a rather short testing 
period. 
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MEAN OF FOUR 
AFTER SECOND ERROR 

324” 

10 - 

25’ 20’ 15’ 10’ 5°2.50 0’2.5’ 5’ 10” 15’ 20’ 25’ 

FIG. 7. - Set of curves. Meau of four Ilevels after second error. 

One way of saving time is to allow the steps to be greater 
than one level. They may for instance form a decr.easing series, the 
first change in level being 4 steps, next 2 etcetera. Using the 
binary system << seen >> or << not seen >, a specific level could be 
determined in four steps. But the patient’s irregularities and the 
broadness of the zone between the barriers have made another 
approach more attractive. By chasing the initial states according 
to some mean meridian, the number of steps needed to reach the 
final curve is considerably lowered. Further, if on repeated testing 
of the same patient, we use values from the last curve (say minus 
one or two steps) as starting levels, the number of trials needed for 
the final level should be even more reduced. 
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INTERNATIONAL VISUAL FIELD TEST STANDARDS 

Jay M. ENOCH 

INTRODUCTION 

A science is advanced through three activities : research, edu- 
cation, and standardization. Clearly, research is responsible for the 
creation of new ideas, techniques and devices, and education is 
required for the organization, interpretation and transmittal of 
knowledge. 

Standardization is the least well known and appreciated of the 
three basic techniques available for scientific advancement. The 
fundamental purpose of standardization is to provide a common 
framework of measurement. The measurement frameworks allow 
people in different places to compare, correlate and exchange their 
separate efforts. 

It has been obvious for some time that a review of standard 
for testing visual fields has been urgently needed. Most available 
equipment makes use of <different test and adaptation conditions. 
Correlation of results when using different pieces of equipment 
is relatively poor (except in the case of gross lesions) and speci- 
fication of test variables is often disappointing. In fact, the 
problem is even more difficult because the sketchy standards that 
do exist (e.g., for the Tagent Screen) are often specified in the 
wrong units. Stated simply, we need to encourage standardization 
of test conditions and methods and to develop a standard scheme 
for reporting the results of determinations. If some limited amount 
of standardization can be achieved, then perhaps newer and more 
subtle test procedures can be introduced. Hopefully, these will 
allow finer evaluations of visual field response and will lead to ear- 
lier and more definitive diagnoses of anomalies of the visual 
pathways. 
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It is necessary to distinguish between a standard for the eye 
care practitioner in the office, where limited calibration equipmeqt 
and support facilities exist, and a standard for the advanced research 
or clinical laboratory. It is the former which requires most atten- 
tion. The office or small laboratory must be provided with stan- 
dards that can be readily applied, that require only a small 
amount of calibration equipement and a short time for evaluation, 

j and whose tolerances are set within a range of values so that modest 
errors do not markedly alter test results. 

Through the good offices of the National Academy of Scien- 
ces, National Research Council Committee on Vision which I re- 
present at this meeting, a first standard for visual field testing was 
recently formulated in the United States. Clearly in the limited 
time available to us here, an international standard cannot be 
formulated. However, I do believe that we can take the necessary 
first steps towards the creation of such a document. 

Namely, a series of propositions can be offered to the group as 
a whole for discussion and vote. By this means, the sense (intent) 
of the group can be rapidly assessed and this can serve as a-guide 
line for future actions. I request that the secretary record the 
vote on each proposilion and include it in the transaclions of this 
meeting. 

The propositions to be suggested are based on the following 
assumptions : 

a) In visual field testing we measure the response of the eye to 
light. Hence it becomes important to have reasonable control over 
the light source and test conditions. 

b) The prime responsibility for devising a system for control- 
ling the test situation lies with the manufacturer. Then, if the 
instrument is used in accordance with the manufacturer’s (hope- 
fully simple) instructions, the practitioner will have reasonable 
assurance that the device is performing as indicated. 

c) We are not yet in a position to specify desired test condi- 
tions. We can indicate trends. Research will be needed to enable 
rational selection of desired instrument operating characteristics. It 
may be that a two level system will evolve, one for tangent screen 
testing, the other for projection/quantitative perimetric devices. 
Efforts to correlate the two should be encouraged. 

d) Combined problems of cost, instrument availability, time 
required for patient examination, the limited pool of trained peri- 
metrists available to operate visual field test devices, the mixed 
array of visual field test equipment used through-out the world all 
argue against recommending precipitous change - but a start must 
be made. 
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PROPOSITIONS 

It is proposed : 

1. That photometric standards for visual field test equipment 
be expressed in luminance units. 

2. In keeping with the Commission Internationale de l’Eclairage, 
that the candella per square meter (nit) be accepted as the stan- 
dard unit of luminance. When applicable, millilambert, or apostilb 
(international) units may be substituted. Manufactmers are reques- 
ted to provide simple unit conversion charts with each instrument. 
Note, the metric system is encouraged in keeping with internatio- 
nal trends in all fields of endeavor. 

3. That manufacturers be requested to offer a light source for 
sale with each piece of visual field test equipment. This light 
source should provide near uniform illumination of the background 
test surface. It should be capable of calibration (adjustment to 
the desired light level) and be reasonably stable in its performance. 
The practitioner should be encouraged, when resources permit, to 
purchase this light source with his visual field test equipment. 

That the manufacturer should indicate the illuminant to be 
employed, its wavelength composition (and/or color temperature) 
and its desired operating conditions. A simple scheme for determi- 
ning when a particular light bulb should be replaced should be 
included. 

That the manufacturer supply information to the practitioner 
indicating the wavelength composition of stimuli at the eye whether 
or not chromatic stimuli are supplied with the instrument. That is, 
if such testing is performed on the same instrument at some time 
in the future, the practitioner will have a baseline reference for 
specifying his stimuli. 

4. That the manufacturer be requested to provide a simple 
scheme for calibration of his instrument which is convertible into 
luminance at the center of the entrance pupil of the eye. 

That the luminance of background field and test targets at 
the center of the entrance pupil of the eye be specified by the 
manufacturer when his instrument is operated in the specified 
manner. Desired test distance shall also be indicated. 

5. That when specifying chromatic stimuli, wavelength compo- 
sition of the stimulus reaching the eye, and Commission Interna- 
tionale de l’Eclairage chromaticity coordinates be given. That fil- 
ters (paints) employed be identified and their transmittance (re- 
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flkctance) curves be supplied. The latter is important in order to 
simplify subsequent replacement of aged or worn filters and/or 
targets. 

6. It is desirable that background luminance, test target para- 
meters (target luminance, size (area), configuration (shape), expo- 
sure duration and/or rate of translation), viewing distance and 
location of a test target in the visual field be specified. 

When specifying test target size, target diameter/test distance 
has often been expressed as a fraction. This is a measure of the 
tangent of the angle subtended at the center of the entrance pupil 
of the eye when the target is located at the center of a tangent 
screen. While acceptable, easier interchange of results is possible if 
the angular subtense of the target measured at the center of the 
entrance pupil of the eye and test distance are specified. The 
latter form of representation has been gaining in popularity in 
quantitative perimetry. 

It is desirable that the practitioner record the size of the 
patient’s (entrance) pupil at the time of examination as well as 
applicable test parameters. 

7. That office, field and screening instrument design incorpo- 
rate test parameters which produce relatively stable response 
states. 

RECOMMENDATIONS FOR RESEARCH 

1. It is desirable that a common scheme for specification of 
the location of a target in the visual field be developed. It is desi- 
rable that a single system be formulated for relating visual field 
location and location of details on the fundus by direct and indirect 
ophthalmoscopy and slit lamp examination. If possible, this scheme 
and the scheme for orientating spectacle cylinder axes should be 
made compatible. 

2. An effort should be made to define optimal test conditions 
for routine visual field examinations. 

3. An attempt should be made to find means of minimizing 
patient variability during testing and maximizing examiner per- 
formance in an effort to improve the reliability of test procedures. 

4. Efforts should be dir.ected toward at least partially automa- 
ting visual field testing in order to provide wider coverage to 
specific populations who require screening or evaluation. 

5. Rational schemes for reporting visual field loss should be 
developed followin, w up on the initial work of Esterman (A.M.A. 
Archives of Ophthal. 77, 780, 1967 and 79, 400, 1968). 
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ORGANIZATION RECOMMENDATIONS 

1. A Standing Committee on Standards be formed as part of 
the proposed Perimetric Club (or other suitable international group). 

2. This committee will be charged with the following responsi- 
bilities : 

a. To maintain a record of all national and international 
standards for visual field testing and perimetry. 

b. To offer assistance to responsible national or international 
groups in the formulation of visual field and perimetric standards. 

c. To develop standards for visual field testing for conside- 
ration and ratification by the organization as a whole. 

,d. To encourage research designed to provide the framework 

for future standards. 

e. To meet when practical to consider necessary actions. The 
committee will meet in concert with the organization and at other 
suitable times. 

f. Propositions and recommendations for research approved 
by the Symposium assembled will provide the starting point for the 
deliberations of this Committee. 

Additional propositions and recommendations will be consi- 
dered from the floor. 



AN ATTEMPT AT STANDARDIZATION OF 

THE TERMINOLOGY USED IN VISUAL FIELD INVESTIGATION 

by Guy VERRIEST (Ghent), Elfriede AULHORN (Tubingen), 
Jay M. ENOCH (Saint-Louis) and Albert0 ISREEL (Buenos Aires) 

One of us (G.V.) was asked by the other members of the 
Organizing Committee of the First International Visual Field 
Symposium to prepare, for submission to the Coneilium Ophthal- 
mologicum Universalc, a list of the terms used in visual field in- 
vestigation in four languages, namely english, french, german 
and Spanish. 

A first list of terms was written in french and was subse- 
quently revised, completed and translated in english (by Jay M. 
ENOCH), in german (by Elfriede AULHORN) and in Spanish (by 
Albert0 ISRAEL). 

It can be useful for the people wishing to write a paper 
on perimetry in a less familiar language. Perhaps it will be exten- 
ded in a vocabulary including definitions. 



ENGLISH 

VISUAL ORGAN 

Eye 
Refractive media 
Cornea 
Anterior chamber 
Aqueous 
Pupil 
Eye lens 
Vitreous 
Fundus 
Retina 
Choroid 
Choriocapillaris 
Pieaent epithelium 
Neuro-epithelium 
Cone 
Rod 
Outer- segment 
Visual pigment 
Rhodopsin 
Erythrolabe 
Chlorolabe 
Cyanolabe 
External limiting membrane 
Inner segment 
Outer nuclear layer 
Outer plexiform Iayer 
Inner nuclear layer 
Binolar cells 
H&.ontal cells 
Amacrine cells 

FRANCAIS 

ORGANE VISUEL 

(Eil 
Milieux refringents 
Corn&e 
Chambre anterieure 
Humeur aqueuse 
Pupille 
Cristdlin 
Corps vitre 
Fond d’ceil 
Ritine 
Choroi’de 
Chorio-capillaire 
Epith6lium pigmentaire 
Epithelium sensorid 
CBne 
BBtonnet 
Segment externe 
Pigment visuel 
Rhodopsine 
Erythrolabe 
Chlorolabe 
CyanoIabe 
Membrane limitante externe 
Segment interne 
Couche granuleuse externe 
Couche plexiforme externe 
Couche granuleuse interne 
Cellules bipolaires 
Cellules horizontales 
Cdlules amacrines 

DEUTSCH 

SEHORGAN 

Auge 
Brechende Medien 
Hornhaut 
Vorderkammer 
Uammerwasser 
Pupille 
Augenlinse 
Glaskiirper 
Augenbintergrund 
Netzhaut 
Aderhaut 
Choriocapillaris 
Pigmentepithel 
NeuroepitheI 
Zapfen 
Stiibchen 
Aussenglied 
Sehfarbstoffe 
Rhodopsin 
Erythrolabe 
Chlorolabe 
Cyan&be 
Membrana limitans externa 
Innenglied 
Aussere Kiirnerschicht 
Aussere plexiforme Schicht 
Innere KSmerschicht 
Bipolarsellen 
HorizontalzeIIen 
Amakrine Zellen 

ESPANOL 

ORGAN0 VISUAL 

Ojo 
Medios refringentes 
C&nea 
Cdmara anterior 
Humor acuoso 
Pupila 
Cristalino 
Cuerpo vitreo 
pe;lta de ojo 

Coroide 
Coriocapilar 
Epithelio pigmentario 
Neuro-epithelio 
Con0 
Baston 
Segment0 externo 
Pi,snento visual 
Rodopsina 
Eritrolabe 
Clorolabe 
Cianolabe 
Membrana limitante externa 
Segment0 intern0 
Capa granuIosa extema 
Capa plexiforme extema 
Capa granulosa intema 
Celulas bipdlares 
Cehtlas horizontales 
Celulas amacrittas 



ENGLISH 

Inner plexiform layer 
Ganglion cells 
Miiller cells 
Macula 
Fovea 
Foveola 
Yellow macular pigment 
Optic fibres (UK), 

fibers (USA) 
Optic disc 
Optic nerve 
Cbiasma 
Optic tract 
Lateral geniculate body 
Optic radiation 
Visual cortex 
Calcarine fissure 
Stria Gennari 

STIMULATION 

Inadequate stimulation 
Inadequate stimulus 
Phosphene 
Adequate stimulation 
Adequate stimulus 
Radiation 
Light 
Object, target 
Background 
(Photometric) contrast 

FRANC;AIS 

Couche plexifomte interne 
Cellules gangIionnaires 
Fibres de Mueller 
Macula 
Fovea 
Foveola 
Pigment jaune maculaire 
Fibres optiques 

Papille 
Nerf optique 
Chiasma 
Bandelette optique 
Corps genouille externe 
Radiation optique 
Cortex visuel 
S cissure calcarine 
Strie de Gennari-Vicq d’Asyr 

STIMULATION 

Stimulation inadequate 
Stimulus inadequat 
Phosphene 
Stimulation adequate 
Stimulus adequat 
Rayonnement 
L umiere 
Objet 
Fond 
Contraste (photom&ique) 

DEUTSCH 

Innere plexiforme Schicht 
GanglienzeIlen 
Miillersche Stiltzzellen 
Gelber Fleck 
Fovea 
Foveola 
Gelbes Maculapigment 
Nervenfasem 

Papille 
Sehnerv 
Chiasma 
Tractus opticus 
Corpus geniculatum laterale 
Sehstrahlung 
Sebrinde 
Fissura calcariua 
Gennarische Streifen 

REIZUNG 

ESPANOL 

Capa plexiforme interna 
CeluIas ganglionares 
Cehdas de Miiller 
Macula 
Fovea 
Foveola 
Pigment0 macular amarillo 
Fibras opticas 

Papila 
Nervio optic0 
Qui+tsma 
Bandeleta optica 
Cuerpo geniculado extemo 
Radiation optica 
Corteza visual 
Cisura calcarina 
Estria de Gennari-Vicq 

d’Asyr 

ESTIMULACION 

Inadaequate Reisung 
Inadaequater Reiz 
Phosphen 
Adaequate Reizung 
Adaequater Reiz 
St&lung 
Licht 

Estimulaci6n inadecuada 
Estimulo inadecuado 
Fosfeno 
Estimulacion adececuada 
Estimulo adecuado 
Radiacidn 
Lus 
Objtto Sehobjekt, Priifpunkt 

Hintergrnnd rondo 
(Physikalischer, photometrischer) Contraste fotometrico 

Kontrast 



ENGLISH 

Calibration 
Photometric control 
Illumination meter 
Luminance meter 
Wavelength 
Nanometer* 
Radiance 
Watt per steradian per square 

metre (UK), metre (USA) 
Luminance 
Candela per square metre 

(UK), meter (USA)** 
Irradiance 
Watt per Square metre (UK), 

meter (USA) 
Illuminance 
Lux*** 
Reflectance 
T ransmittance 
Object area 
Object intensity 
Object magnitude 
Spectral distribution 
Colour (UK), color (USA) 

temperature 
Dominant wavelength 
Excitation purity 
Chromaticity coordinates 

FRANI;AIS 

Cal&age 
Contrble photometrique 
Luxmetre 
Luminaucemetre 
Longueur d’onde 
Nanom&re* 
Luminance Bnergetique 
Watt par St&radian par mbtre 

car& 
Luminance 
Candela par metre cart+** 

Eclairement Bnerg6tique 
Watt par metre car& 

Eclairement (lumineux) 
Lux*** 
Facteur de reflexion 
Facteur de transmission 
Surface de l’objet 
Intensitb de l’objet 
Niveau lumineux de l’objet 
RBpartition spectrale 
Temperature de couleur 

Longueur d’onde dominante 
Purete <excitation 
Coordonn4es trichromatiques 

DEUTSCH 

Eichung 
Photometrische Kontrolle 
Beleuchtungsmesser 
Leuchtdichtemesser 
Wellenliinge 
Nanometer * 
Strahldichte 
W,att pro Steradiant und pro 

Quadratmeter 
Leuchtdichte 
Candelapro Quadratmeter ** 

Bestrahlungsstgrke 
Wattpro Quadratmeter 

Bel&mtngsst?irke 

Reflexionsgrad 
Transmissionsgrad 
Objektgr&sse 
Objektintensiat 

Spektrale Verteilung 
Farbtemperatur 

Farbtongleiche Wellenliige 
Spektraler Farbanteil 
Farbwertanteile 

* 1 mfllimicron (mu) 1 = manometer (nm) ; 1 angstram = 0.1 nm. 
** 1 nit = 1 candela persquare meter (cd. m+‘) ; 1 (international) 

apostilb = 0.3183 cd.m-s ; 1 millilambert = 3.183 cd.m-2 ; 1 foot- 
lambert = 3.426 cd.m-s. 

*** 1 foot-candle 10,764 = lux. 

ESPANOL 

CalibracGn 
Control fotometrico 
Lux6metro 
Nitdmetro 
Longitud de onda 
Nan6metro * 
Radiancia 
Watt por estereo-radian por 

metro cuadrado 
Luminancia 
Candela por metro cuadrado ** 

Irradiancia 
Watt por metro cuadrado 

Illuminancia 
Lux *** 
Reflectam+ 
Transmitancia 
Superficie de1 ohjeto 
Intensidad de1 objet0 
Magnitnd del objet0 
Distribucidn espectral 
Temperatnra de color 

Longitud de onda dominante 
Puresa de excitacidn 
Coordenadas de cromaticidad 
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Object angular diameter 

Object angular area 

Object distance 
Maxwellian view 
Cornea1 illuminance 
Luminance measured at the 

center of the entrance 
pupil 

Pupil diameter 
Pupil area 
Retinal illuminance 
Troland 
Blur of the retinal image 

Retinal luminance 
Stray light 
Equivalent veiling luminance 

Temporal modulation 
Intermittent stimulation 
Duty cycle, light-dark ratio 
Sinusoidal stimulation 
Modulation depth 
Frequency 
Hertz 
Spatial modulation 
Modulation transfer function 

Interferometric resolution 

Polarized light 

FRANCAIS 

Diametre angulaire de l’objet 

Surface angulaire de l’objet 

Distance de l’objet 
Vision maxwellienne 
Eclairement corn&en 
Luminance mesuree au centre 

de la pupille d’entree 

Diametre pupillaire 
Surface pupillaire 
Eclairement retinien 
Troland 
Flou de l’ima-e rt5tinienne D 

Luminance retiniemte 
Lumiere diffusee 
Luminance Bquivalente de voile 

Modulation temporelle 
Stimulation intermittente 
Duty cycle 
Stimulation sinusoidale 
Profondeur de modulation 

Hertz 
Modulation spatiale 
Fonction de transfert de 

modulation 
Resolution interferometrique 

LumiEre polarisee 

DEUTSCH 

Sehwinkel des Objektdurch- 
messers 

Sehwinkel der Objektfliiche 

Objektabstand 
Maxwellsche Beobachtung 
Hornhautbeleuchtungsstiirlie 
Leuchtdichte gemessen in Zen- 

tntm der Eintrittspupille 

Pupillendurchmesser 
PupillenflGzhe 
Netzhautbeleuchtungsstiirke 
Troland 
Unsctirfe des Netzhautbildes 

Netzhautleuchtdichte 
Streulicht 
Aequivalente Schleierleucht- 

dichte 
Zeitliche Modulation 
Unterbrochene Reizdarbietung 
Duty cycle, An-Aus Verhgltnis 
Sinusfiirmiger Reiz 
Modulationstiefe 
Frequenz 
Hertz 
Riiumliche Modulation 
Modulationsiibertragungs- 

funktion 
Interferometrisches Auflosungs- 

vermijgen 
Polarisiertes Licht 

ESPANOL 

Didmetro angular de1 objet0 

Superficie angular de1 
objet0 

2. 
m 

Distancia de1 objeto 
Vision maxweliana 
Iluminacidn corned 

2 

Luminancia medida en el centro E 

de la pupila de entrada 

Diametro pupilar 
Superficie pupilar 
Iluminaci6n retiniana 
Troland 
Borrosidad de la imagen 

retiniana 
Luminancia retiniana 
Luz difundida 
Luminancia equivalente al 

deslumbramiento 
Modulacidn temporal 
Estimulaci6n intermitentc 
Duty cycle 
Estimulaci6n sinusoidal 

0 

Profundidad de modulaci6n 2 
Frecuencia 5 
Hertz 
Modulation espacial 

Ft 

Funcion transferential de modu- E 
lacion c 

Resohtcion interferometrica m 

Luz polarisada 



ENGLISH FRAN(;AIS 

Partially polarized light 

Unpolarized light 
Coherent light 
Partially coherent light 
Incoherent light 

PERCEPTION 

Recognition 
Discrimination 
Brightness sensation 
Brightness 
Lightness 
Colour (UK), color (USA) 

sensation 
Hue 
Saturation 
Chromaticity 
Flicker 
Local adaptation 
Discomfort glare 
Disability glare 
Adaptation 
Adaptation state 
Photopic vision 
Mesopic vision 
Scotopic vision 
uq&atbn curYe 

Threshold 
Sensitivity 

DEUTSCH 

Lumiere partiellement Partiell polarisiertes 
polarisee Licht 

Lumicre non polarisBe Unpolarisiertes Licht 
Lumibre coherente Coherentes Licht 
Lumierc partiellement cohirente Partiell coherentes Licht 
Lumiere non coherente Incoherentes Licht 

PERCEPTION WAHRNEHMUNG 

Reconnaissance 
Discrimination 
Sensation de luminosite 
Phanie 
Leucie 
Sensation de couleur 

Tonalite 
Saturation 
Chromaticit 
Papillotement 
Adaptation locale 
Eblouissement &tam 
Eblouissement perturbateur 
Adaptation 
Etat d’adaptation 
Vision photopique 
Vision mesopique 
Vision scotopique 
Courbe d’adaptation 
Point anguleux 
Seuil 
Sensibiliti 

Erkennung 

Siittigung 
Farbart 

Unterscheidung 
Helligkeitsempfindung 
Helligkeit 
Helligkeit einer Korperfarbe 
Farbempfindung 

Farbton 

Flimmem 
Lokaladaptation 
Psychologische Blendung 
Physiologische Blendung 
Adaptionsvorgang 
Adaptionszustand 
Tagessehen 
Diimmenmgssehen 
Nachtsehen 
Adaptationskurve 
Kohlrauschknick 
Schwelle 
Empfindlichkeit 

ESPANOL 

Luz parcialmente polarisada 

Luz no polarisada z 
Luz coherente z 
Luz parcialmente coherente 
Luz incoherente i 

2 
z 

PERCEPCIdN 
s 

Reconocimiento 
DiscriminacZm 
Sensaci6n de luminosidad 
Luminosidad 
Claridad 
Sensation de color 

Tono 
Saturacidn 
Cromaticidad 

-- 

E c. 
Flicker 
Adaptation local 
Deslumbramiento molosto 

54 

Deslumbramiento perturbador 
Adaptation 

k 

Estado de adaptacidn 2 
Vision fotopica 2 
Vision mesopica 
Vision escot6pica P 

Curva de adaptation 
P$n~a2nguloso 

m 
Sensibilidad E 



ENGLISH FRANCAB 

Absolute threshold 
Dif&f;;;d(increment) 

(Physiological) contrast 
Contrast threshold 
Contrast sensitivity function 

Visual resolution 
Visual acuity 
Peripheral visual acuity 
Cinetic (= dynamic) visual 

acuity 
Achromatic threshold 
Chromatic threshold 
Photochromatic interval 
Spatial summation 
Lateral spatial summation 

Receptive field 
Temporal summation 
Summation exponent 
Summation number 
(Lateral) inhibition 
Westheimer function 
Fusion frequency 
Spectral relative luminous 

efficiency function 
Stiles 7r function 
Directional sensitivity 

function (Stiles-Crawford 
effect) 

Seuil absolu 
Seuil differentiel 

Contraste (physiologique) 
Seuil de contraste 
Fonction de sensibilite au 

contraste 
Resolution visuelle 
Acuit6 visuelle 
Acuite visuelle periphcrique 
Acuitk visuelle cinetique 

(dynamique) 
Seuil achromatique 
SeuiI chromatique 
Intervalle photochromatique 
Sommation spatiale 
Sommation spatiale laterale 

Champ receptif 
Sommation temporelle 
Exposant de sommation 
Nombre de sommation 
Inhibition (laterale) 
Fonction de Westheimer 
Frequence de fusion 
Fonction spectacle d’efficacite 

lumineuse relative 
Fonction -in de Stiles 

DEUTSCH 

Absolute Schwdle 
Unterschied Schwelle 

Umbra1 absoluto 
Umbral diferencial 

(Physiologischer) Kontrast 
Schwellenkontrast 
Verlauf der Kontrastempfind- 

lichkeit 
Aufliisungsverm6gen des Auges 
Sehschtife 
Periphere SehschHrfe 
Bewegungs-Sehschlrfe 

Achromatische Schwelle 
Chromatische Schwelle 
Photochromatisches Interval 
Rlumliche Summation 
Zeitliche und riiumliche Summa- 

tion fiir bewegte Objekte 
Rezeptives Feld 
Zeitliche summation 
Summationsexponent 
Summationszaltl 
(Laterale) Hemmung 
Westheimerfunktion 
Verschmelzungsfrequenz 
Spektrale Hellempfindlicl~- 

keitskurve 
z- Funktion nach Stiles 

Contraste (fisiologico) 
Umbra1 de contraste 
Funcion de sensibilidad de 

contraste 
Rescduciou visual 
Agudeza visual 
Agudeza visual periferica 
Agudeza visual cinetica 

(= dinamica) 
Umbra1 acromdtico 
Umbra1 cromatico 
Interval0 fotocromdtico 
Sumacion espacial 
Sumacion espacial lateral 

Fonction de sensibilite direction- Stiles-Crawford Function 
ndle (effet de Stiles- 
Crawford) 

Camp0 receptive 
Sumacion temporal 
Exponente de sumacion 
Nrimero de sumacion 
Inhibicidn clateral) 
Funcidn de Westheimer 
Frecuencia de fusion 
Funcion espectral de eficacidad 

luminosa relativa 
Funcidn -ii- de Stiles 
Funci6n de sensibilidad direc- 

cional (efecto Stiles-Crawford) 

ESPANOL 
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TECHNIQUE 

Perimetry 
Campimetry 
Psycho-physical methods 
Angioscotometry 
Gross method of perimetric 

examination 
Confrontation test 
Scotometer 
Plate for evaluating scotomas 
Perimetric arc 
Portable hand perimeter 
Tangent screen 

Hemispheric (cupola) 
perimeter 

Projection perimeter 
Lig source 

Filament 
Unsteadiness 
Agefug 
Life of a lamp 
Diaphragm 
Neutral density filter 
Optical density 
,Lumiuance scale 
Luminance step 
Cdolor (TJK), color (USA) 

Complementary filter 

FRANQiIS 

TECHNIQUE 

Perimetrie 
Campimetrie 
Methodes psychophysiques 
Angioscotom&ie 
M&ode de depistage 

Test de confrontation 
Scotometre 
Carton scotom6trique 
Arc p6rimitrique 
Arc p&imitrique portatif 
Ecran campimetrique 

Perimetre a coupole 

P&im&re B projection 
Source lumineuse 
Ampoule 
Filament 
Vacillation 
Vieillfssement 
Duree de vie dune lampe 
Diaphragme 
Filtre neutre 
Densit optique 
Echelle de luminance 
Echelon de lumfnance 
Filtre color6 

Filtre compl6mentaire 

DEUTSCH 

TECHNIK 

Perimetrie 
Campimetrie 
Psychophysische Methoden 
Angioskotometrie 
Orientierende perimetrische 

Methode 
Konfrontationstest 
Skotometer 
Skotometrische Testkarten 
Perimeterbogen 
Tragbares Handperimeter 
Bjse;~rSchirm, Tangenten- 

Halbkugelperimeter 

Projektionsperimeter 
Lichtquelle 
Gliihlampe 
Wendel 
Flackern 
Alterung einer Gliihlampe 
Lebensdauer einer Gliihlampe 
Blende 
Neutralfilter 
Optische Dichte 
Leuchtdichtenbereich 
Leuchtdichtestttfe 
Farbfilter 

Komplementiirhlter 

ESPANOL 

TECNICA 

Perimetria 
Campimetrfa 
Metodos psico-fisicos 
Angie-escotometria 
Metodo grosero de investiga- 

.ci6n 
Test de confrontacidn 
Escotometro 
Carton escotom6trico 
Arco perimetrico 
Arco perim&ico portatil 
T&n campfmetrico 

Perfmetro de cupula 

Perimetro de proyecci6n 
Fuente luminosa 
Ampolla 
Filament0 
Inestabilidad 
Desgaste 
Vida de una lampara 
Diafragma 
Ffltro neutro 
Densidad 6ptica 
Escala de lumfnaucia 
Escal6n de luminancia 
Filtro coloreado 

Filtro complementario 
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Polarizing filter 
Shutter 
Optical correction 
Record form 
Record form scale 
Manual recording 
Semi-automatic recording 
Automatic recording 
Kinetic perimetry 
Static perimetry 
Isopter perimetry 
Profile perimetry 
Meridian perimetry 
Circular perimetry 
Multiple pattern 
Multiple stimuli 
Monocular perimetry 
Binocular perimetry 
Binocular perimetry with 

fusion stimulus 
Binocular perimetry without 

fusion stimulus 
Participation perimetry 

Phase difference haploscopy 

Colour (UK), color (USA) 
perimetry 

Photopic perimetry 
Mesopic perimetry 
Scotopic perimetry 
Adaptoperimetry 

FRANCAIS 

Filtre polarisant 
Ohturateur 
Correction optique 
Schema d’enregistrement 
Echelle du schema 
Enregistrement manuel 
Enregistrement semi-automatique 
Enregistrement automatique 
Perimetrie cinetique 
Perimetrie statique 
Perimetrie d’isopteres 
Perimetrie en profil 
PBrimBtrie meridienne 
Perimetrie circulaire 
Pattern multiples 
Stimuli multiples 
Perimetrie monoculaire 
Perimetrie binoculaire 
PBrim6trie binoculaire avec 

stimulus de fusion 
Perimetrie binoculaire sans 

stimulus ,de fusion 
Perimetrie binoculaire de 

participation 
Haploscopie par difference 

de phase 
PBrimBtrie color&e 

Pirimetrie photopique 
Perimetrie mdsopique 
Perimetrie scotopique 
Adaptoperimetrie 

DEUTSCH 

Polarisationsfilter 
Verschluss 
Optische Korrektur 
Registrierformular 
Registrierscala 
Registrierung van Hand 
Halbautomatische Registrierung 
Automatische Registrierung 
Kinetische. Perimetrie 
Statische Perimetrie 

Filtro de polarization 
Obturador 
Correecidn optica 
Esquema de inscripcidn 
Escala de1 esquema 
Inseripci6n manual 
Inscrinci6n semi-automatica 

Isopterenperimetrie 
Profilperimetrie 
Perimetrie in Meridianen 
Perimetrie in Kreisbogen 
Reizmuster 
Mehrfaehreiz 
Monokulare Perimetrie 
Binokulare Perimetrie 
Binokulare Perimetrie mit 

Fusionsreiz 
Binokulare Perimeter ohm 

Fusionsreiz 
Auteilperimetrie 

Phasendiff erenzhaploskopie 

Farbperimetrie 

Photopische Perimetrie 
Mesopische Perimetrie 
Seotopische Perimetrie 
Adaptoperimetrie 

” 

Inscripei6n automatica 
Perimetria cinitica 

2 

Perimetria estatica 2 
Perlmetria en isopteras 
Perimetria de perfil 2 
Perimetrfa meridiana 
Perimetrfa circular 2 
Modelos multiples 
Estimulos multiples F 
Perimetrfa monoculaira 9 
Perimetrfa binocular 6 
Perimetria binocular, con s 

estfmulo de fusion 
Perimetria binocular sin Q 

estfmulo de fusion 
l’erimetria binocular de 

0 

participation i 
Haploscopia por diferencia 9 

de fases 
Perimetria cdoreada 

E 
P 

Perimetria fotopica z: 
Perimetrfa me&pica F; 
Perimetria escotopica 
Adapto-perimetrfa 

ESPANOL 





ENGLISH FRANCAIS 

Temporal adaptoperimetry 

Steady-state adaptoperimetry 

Fundus-controlled perimctry 

Objective perimetry 
Pupil perimetry 
Electroretinographic perimetry 

Electroencephalographic 
perimetry 

Combined method (check-up) 
Subject 
Perimetrist 
experienced 
non experienced 
Population 
Chin support 
Forehead support 
Dental imprint, bite bar 
corrective lens holder 

Occluder 
Fixation device 
Fixation control 
Visual fixation control 
Electronic fixation control 

Stable fixation 
Unstable fixation 
Poor fixation 

Adaptoperimetrie temporelle 

Adetopirimetrie a Btat 
d’adaptation constant 

PBrimBtrie sous. contr6le du 
fond d’oG1 

Perimetrie objective 
Pdrimetrie pupillaire 
Perimetrie Bectro-retino- 

graphique 
Perimetrie electro-eneephalo- 

graphique 
Metbode combinee (check-up) 
Sujet 
Perrmetriste 
experiment6 

non experiment6 
Population 
Mentonniire 
Appui frontal 
Empreinte dentaire 
Support de verre correcteur 

Obturateur 
Pro&de de fixation 
Contr8le de fixation 
Controle visuel de fixation 
ContrBle Clectronique de 

fixation 
Fixation stable 
Fixation instable 
Mauvaise fixation 

DEUTSCH 

Untersuchung des Adaptations- 
vorganges an einzelnen 
Netshautorten 

Perimetrie bei verschiedenen 
AdaptationszustZnden 

Perimetrie unter Sicht des 
Fundus 

Objektive Perimetrie 
Pupillomotorische Perimetrie 
Elektroretinographische Peri- 

metrie 
Elektroencephalographische 

Perimetrie 
Check-up Method 
Versuchsperson 
Perimetrist (in) 
geiibt 
ungeiibt 
Population 
Kinnstiitae 
Stirnstiitze 
Beissbiett .. 
Brillenglashalter 

Verstihlussklappe 
Fixationsart 
Fixationskontrolle 
Visuelle Fixationskontrolle 
Elektronische Fixations- 

kontrolle 
Ruhige Fixation 
Unruhige Ffxation 
Schlechte Fixation 

ESPANOL 

Adapto-perimetria temporal 

Adapto-perimetria con estado de 
adaptation constant? 

Perimetrfa con contro1 de 
fondo de ojo 

Perimetrfa objectiva 
Perimetria pupPar 
Perimetria electro-retinografica 

m Perimetria electro-eneefdogrtifica 3 

Mitodo combinado (check-up) 
Sujeto 
Perimetrysta 
expert0 . . 
inexpert0 
Population 3 
Mentonera 
Apoyo frontal E 
Bloqueo dentario 
Soporte de1 cristal correc- ii 

toi- 
Obturador k 

Procedimiento de fijacion 2 
Control de fijacion 
Control visual de fijaci6n 

2 

Control lectronico de fijacion P 

Fijacion estable 
Fijacion inestable 
Mda fijacion E 
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Absence of fixation 
Frequency of presentation 
Presentation time Flash 

Tachytascopy presentation 
Speed of translation 
Reaction time 
Oral response 
Manual response 
Automation 
(Degree of) Cooperation of 

the subject 
Uotivation 
Accuracy 
(Statistical) mean 
Error of the mean 
Standard deviation 
False response 
Delayed response 
Relaxation of accommodation 

Local adaptation 
Fatigue 
Visual saturation 
Spiral shaped pattern 
Star shaped pattern 
Extinction phenomenon 
Repeat static test 
interpretation of a visual 

field trace 
Defect area 
Density of a defect 
ProtocoI 

FRANQUS DEUTSCH 

Absence de fixation 
Frequence de presentation 
Temps de presentation 
Eclair 
Presentation tachytoscopique 
Vitesse de translation 
Temps de reaction 
Reponse orale 
Reponse manuelle 
Automation 
(Degre de) collaboration du 

sujet 
Motivation 
Precision 
Moyenne (statistique) 
Erreur sur :la moyenne 
Ecart quadratique moyen 
Reponse fausse 
Reponse retardee 
Decompensation de l’accommo- 

dation 
Adaptation locale 
Fatigue 
Saturation visuelle 
Trace en spirale 
Trace en itoile 
Phenomene d’extinetion 
Test statique a repetition 
Interpretation dun trace 

Aire dun deficit 
Densite dun deficit 
Protocole 

Fehlende Fixation 
Darbietungsfrequenz 
Darbietungsdauer 
Blitz 
Tachystoskopische Darbietung 
Beweguugsgeschwindigkeit 
Reaktionszeit 
Miindliche Antwort 
Manuelle Reaktion 
Automatisierung 
(Qualitst der) Mitarbeit der 

Versuchsperson 
Motivation 
Genauigkeit 
(Arithmetischer) Mittelwert 
Streuung des Mittelwertes 
Standardabweiehung 
Fdsche Antwort 
Verzijgerte Antwort 
Akkommodatiousentspammng 

Lokaladaptation 
Ermiidung 
S;ittignng 
Spiralfiirmiges Gesichtsfeld 
Sternfgrmiges Gesichtsfeld 
Aushischphiinomen 

Deutung eines Gesicht feld- 
befundes 

Ausfallsbereich 
Skotomtiefe 
Protokoll 

ESPANOL 

Ausencia de fijacion 
Frecuencia de presentation 
Tiempo de presentac%n 
Relampago 
Prcsentaciou taquitoscopica 
Velocidad de traslado 
Tiempo de reaction 
Respuesta oral 
Respuesta manual 
Automatizacion 
(Grade de) colaboracih de1 

paciente 
Motivation 
Precision 
Medio (estadistica) 
Error medio 
Desviacidn standard 
Falsa respuesta 
Respuesta atrasada 
Descompensacion de Ia aco- 

modacion 
Adaptation local 
Fatiga 
Saturaci6n visual 
Trasado en espiral 
Trazado en estreIIa 
Fenomeno de extincidn 
Test estatico a repetition 
Interpretation de un trazado 

Zona de una lesion 
Densidad de una lesion 
ProtocoIo 
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Control examination 
Follow-up 

Data pool 

NORMAL VISUAL FIELD 

Visual field 
Fixation spot 
Meridian 
Parallel 
temporal 
nasal 
superior 
Inferior 
Super o-temporal, etc. 
Eccentricity 
Absolute limits 
Profile 
Isopter 
Central peak 
Peripheral limits 
Blind spot 
Angioscotoma 
Vertical asymmetry of the 

isopters 
Central scotoma for short 

wavelengths 
Central seotoma at. low 

light levels 
Refractive scotoma 
Rotation of the blind spot 

Examen de contrBle ~ 
FgIIow-up 

Stockage des don&es 

CHAMP VISUEL NORMAL 

Champ visuel 
Point de fixation 
Meridien 
Parallble 
tempora1 
nasal 
sup&em 
inferieur 
temporal superieur etc. 
Excentricite 
Limites absolues 
Profil 
Isoptere 
Pit central 
Limites ptriph6riques 
Tache aveugle 
Angioscotome 
Asymetrie verticale des 

isopteres 
Scotome central pour les 

petites longueurs d’onde 
Scotome central B I’obscur 

Scotome de refraction 
Translation circulaire da la 

tache aveugle 

DEUTSCH ESPANOL 

Kontrolluntersuchung Examen de control 
Verfolgung (eines Gesichts- Follow-up 

feldausfalles) 
Datenpool Almacenamiento de las datas 

NORMALES GESICHTSFELD CAMP0 VISUAL NORMAL 

Gesichtsfeld 
Fixationspunkt 
Meridian 
Parallel 
temporal (schl2fenwlrts) 
nasal (nasenwlrts) 
oben 
unten 
temporal oben 
ExzentrizitHt 
Absolute Grenzen 
Profil 

Camp0 visual 
Punto de fijacion 
Meridian0 
Paralelo 
tempora1 
nasal 
superior 
inferior 
temporal superior etc. 
Excentricidad 
Limites absolutes 
Pel+fII 

Isoptere 
Zen&ale Spitze 
Periphere Grenzen 
Blinder Fleck 
Angioskotom 
Vertikale Asymmetrie der 

Isopteren 
Zentralskotom fiir kurze 

Wellenllngen 
Zentrales Dunkelskotom 

Refraktionsskotom 
Verrollung des blinden 

Fleckes 

Isoptera 
Pica central 

E 

Limites perifericos 
Mat&a ciega i 

Angio-escotoma 
Asimetria vertical de las k 

isopteras s 
Escotoma central para las peque- 

fias longitudes de onda 
2 

Escotoma central en la P 

oscuridad 
Eicotoma refractive 
Translaci6n circular de la 

mancha ciega 2 
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PATHOLOGY 

Defect 
Absolute defect 
Relative defect 
Chromatic. defect 
Uncertain defect 
,Gradient 
Steep slope 
Gradual (or gentle) slope 
Notch 
Peripheral defect 
Narrowing 
Concentric narrowing 

: Scotoma 
Depression of the sensitivity 
_. curve 
Central scotoma 
Eccentric fixation 
Eccentric viewing 
Shift of the blind spot 

Macular scotoma 
Scotoma caused by inhibition 
Paracentral scotoma 
Pericentral scotoma 
Paracaecal scotoma 
Pericaecal scotoma (= enlar- 

gement of the blind spot) 
Baring of the blind spot 

Caecocentral scotoma 

FRANCAIS 

PATHOLOGIE 

D6ficit 
D6ficit absolu 
D6ficit relatif 
D6ficit chromatique 
Deficit incertain 
Gradient 
Pente raide 
Pente deuce 
Encochk 
DBficit pCriph6rique 
RBtr&issement 
R&%cissement concentrique 
Scotome 
D6pression de la courbe de 

sensibilit6 
Scotome central 
Fixation excentrique 
Vision excentrique 
D&placement ,de la tache 

aveugle 
Scotome maculaire 
Scotome d’inhibition 
Scotome paracentral 
Scotome p&icentral 
Szotome paracecal 
Scotome p6ricaecal (= agrandis- 

sement de la tache aveugle 
Exclusion de la tache aveugle 

Seotome caecocentral 

DEUTSCH 

PATHOLOGIE 

Ausfall 
Absoluter Ausfall 
Relativer Ausfall 
Ausfall fiir Farbwahrnehmung 
Unsicherer Ausfall 
Gefille 
Steiles Gefalle 
Flaches GefPlle 

Peripherer Gesichtsfeldausfall 
Einengnng 
Konzentrische Einengung 
Skotom 
Herabsetzung der Empfind- 

lichkeitskurve 
Zentralskotom 
Exzentrische Fixation 
Exzentrische Beobachtung 
Verlagerung des blinden 

Fleckes 
Makulares Skotom 
Hemmungskotom 
Parazentrales Skotom 
Perizentrales Skotom 
Paracoecales Skotom .~ 

ESPANOL 

PATOLOGIA 

Lesi6n 
Lesi6n absoluta 
Leji6n relativa 
Lesi6n cromatica 
Lesi6n incierta 
Gradiente 
Pendiente abrupta 
Pendienre suave 
Entrada 
Lesi6n perifkica 
Estrechamiento 
Estrechamiento concentric0 
Escotoma 
Depresi6n de la curva de 

sensibilidad 
Escotoma central 
Fijaci6n exc&trica 
Panorama ex&ntrico 
Desplazamiento de la mancha 

ciega 
Escotoma nqacular 
Escotoma de inhibici6n 
Escotoma para-central 
Escotoma per&central 
Escotoma para-cecal 

Pericoecales Skotom (= Vergr& Escotoma peri-cecal (= agran- 
serung des blinden Fleckes) damiento de la man&a ciega) 

Aussparung des Minden Exolusi6n de la mancha ciega 
Fleckes 

Zentrocoecales Skotom Escotoma ceco-central 
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Ring scotoma 
Zonular scotoma 

Nerve fiber bundle defect 
(= NFBD) 

Central NFBD 
Juxta-papillary NFBD 
Arcuate NFBD (= Bjerrum 

scotoma) 
A NFBD in a nasal quadrant 

A NFBD in a temporal qua- 
drant 

Cuneate NFBD 
NFBD proceeding away from 

the blind spot 
NFBD proceeding towards the 

blind spot 
Vascular defect, etc. 
Neuroscotoma 
Hemianopsia 
hemianopic 
Quadrantanopsia 
Quadrantic 
heteronumous 
bitemporal 
binasal 
homonymous 
vertical 
horizontal 
crossed 
Bitemporal hemianopsia 

(etc.) 

FRANSAIS 

Scotome annulaire 
Scotome zonulaire 

(= en ceinture) 
Deficit fasciculaire (= DFj 

DF central 
DF juxtacaecal 
DF arciforme (= scotome de 

Bjerrum) 
DF d’un quadrant nasal 

DF dun quadrant temporal 

DF cun6ifotme 
DF caecofugal 

DF czecopetal 

Deficit vasculaire etc. 
Neuroscotome 
Himianopsie 
hemianopique 
Quadranopsie 
en quadrant 
heteronyme 
bitemporale 
binasale 
homonyme 
verticale 
horizontale 
croishe 
Hemianopsie bitemporale etc. 

DEUTSCH ESPANOL 

Parazentrales Ringskotom Escotoma en anular 
Peripheres Ringskotom Escotoma zonular (z en rin- 

turon) 
Nervenfaserbundelausfall 

(= NFBA) 
LBsi6n fascicular (= LF) 

Zentraler NFBA LF central 
Juxtapapilliirer NFBA LF yuxtacecal 
Bogenskotom, Bjerrumskotom LF arciforme (= eseotoma de 

Bjerrum) 
NFBA in einem nasalen Quadram LF de un cuadrante nasa1 

ten 
NFBA in einem temporalem 

Quadranten 
Sektorenformiger NFBA 
Coecofugaler NFBA 

Coecofugaler NFBA 

Vaskuliir bedingter Ausfafl 
Zentral bedingter Ausfall 
Hemianopsie 
hemianopisch 
Quadrantenanopsie 
quadrantisch 
heteronym 
bitemporal 
binasaf 

2%Trn 
horizontal 
gekreuzt 
Bitemporale Hemianopsie etc. 

LF de un cuadrante temporal 

LF cuneiforme 
LF ceco-fugal 

LF ceco-petal 

Lesion vascular etc. 
Neuro-escotoma 
Hemfanopsia 
hemianopico 
,Q,;f;gf$a 

heteronimo 
bitemporaf 
binasal 
homonimo 
vertical 
horizontal 
cruzada 
Hemianopsia bitemporal 

etc. 
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Bitemporal superior quadran- 
tanopsia (etc.) 

Step (nasal etc.) 
Hemianopic central scotoma 

fheteronvmous -. etc.) , 
Quadranodic central scotoma 

(id.) .~~ , 
Symmetrical defect 
Congruent defect 
Crescentic temporal monocular 

field area 
Overshot 
Sparing of the macula 
Splitting of the macula 

Hemiachromatopsia 
Agnosia 
Alexis 
Cortical blindness 
Handicap 
Degree of disability 
Exacerbation of a defect 

Diminution of a defect 

Disappearance of a defect 

Malingering (or simulation) 
of a defect 

Concealing of a defect 

FRANCAIS 

Quadranopsie bitemporale sup& 
rieure etc. 

Ressaut (nasal etc.) 
Scotome central hemianopique 

(heteronyme etc.) 
Scotome central quadranopique 

(id.) 
Deficit symetrique 
Deficit congruent 
Faucille monoculaire temporale 

Epargne maculaire 
Overshot 
Division maculaire 

Hemiachromatopsie 
Aqnosie 
Alexie 
C&it6 corticale 
Handicap 
Degre d’invalidite 
Augmentation d’un deficit 

Diminutcon d’un deficit 

Disparition d’un deficit 

Simulation dun deficit 

Dissimulation dun deficit 

DEUTSCH 

Bitemporale obere Quadrante- 
nanopsie 

(Nasaler etc.) Sprung 
Hemianopisches Zentralskotom 

Quadrantenanopisehes Zentral- 
skotom 

Symmetrischer Ausfall 
Kongrnenter Ausfall 
Janutzischer Halbmond 

Uberschuss 
Maculare Aussparung 
Hemianopsie ohne maculare 

Aussparung 
Hemiachromatopsie 
Agnosie 
Alexie 
Rindenblindheit 
Behindenmg 
Erwerbsminderung 
VergrSsserung eines Gesichts- 

feldausfalles 
Verkleinerung eines Gesichts- 

feldausfalles 
Verschwinden eines Gesichts- 

ESPANOL 

Cuadrantopsia bitemporal 
superior etc. 

Escafon (nasal etc.) 
Escotoma central hemianopsico 

(heteronimo etc.) 
Escotoma central cuadrantdsico 

(id.) 
Lesion simetrica 
Lesion congruente 
Semiluna monocular temporal 

Overshot 
Respeto macular 
Division macular 

Hemi-acromatopsia 
Agnosia 
Alexis 
Ceguera cortical 
Handicap 
Grado de in&ides 
Aumento de una lesion 

Disminucion de una lesion 

Desaparicion de una lesion 
feldausfafles 

Simulation eines Gesichtsfeldans- Simulation de una lesion 
falles 

Dissj.mulation eines Gesichts- Disimulacion de una lesion 
feldausfalles 



EVAIJJATION AND DESCRIPTION OF VISUAL FIELD 

DEFECTS 

Erik L. GREVE 

To evaluate the results of visual field examination during and 
after the examination and to describe the results for other people, 
we should try to reach a common way of evaluation and descrip- 
tion. This is particularly important for visual field research, for 
automation of perimetry and for cases of working disability and 
insurance. 

In order to establish the significance of a defect one should be 
able to express defects in units. 

Evaluation can be based on : 

1. topography ; 

2. intensity. 

A system of a topographical classification has been proposed 
by Esterman. I have devised a somewhat different classification 
(Greve, 1973). These differences however are arbitrary. Much de- 
pends on the method of examination. There should be some relation 
between classification and method of examination. 

As important as the topographical units is the intensity of a 
defect. The intensity of a defect is the degree of reduction of local 
sensitivity. 

Everyone is accustomed to the use of the terms absolute and 
relative. There is no definition of either term. For convenience the 
term absolute is used if the largest object of a perimeter with 
maximum luminance is not seen. The generally used objectsize 
(Goldmann and Tiibingen perimeters) is 7’-10’. The usual lumi- 
nance range (difference of average normal threshold luminance and 
maximum luminance) for these objects is 2.5-3.0 1.u in the centre 
and 1.0-1.5 1.u at 30” etc. in subjects without preretinal filteting 
abnormalities (photopic background). 
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This means that the relative defect8 can range from 1.0 to 
2.5 I.u. Now let us first explain that the intensity of a defect can he 
most easily expressed in units of luminance. After all the threshold 
measurements are performed in steps of 0.1 or 0.2 1.~. It is a logical 
consequence to express defect8 in tenth of 1.~. of luminance. 

There certainly is a practical difference between a relative de- 
fect with an intensity of 0.5 1.~. and one with an intensity of 1.5 
1.~. We have to differentiate these relative defects by describing 
their intensity. 

The following facts are known : 

1. The normal intraindividual variation of the thresholds : 
usually 0.2-0.3 1.~. 

2. The normal values for the visual field and the fact that there 
exists an interindividual variation. 

To establish the intensity of a defect in static perimetry it is 
necessary to construct the individual normal sensitivity curve 
(INSC). 

This is illustrated in fig. 1. 

From the measured value8 of A, C, E, G, H, L and N the INSC 
can be constructed with a reasonable degree of certainty. 

This INSC is compared with the average normal sensitivity 
curve (ANSC) for the age-group of this patient. 

From this the general reduction of sensitivity (g.r.8.) is ,deri- 
ved. It is extremely important to distinguish between general and 
local reduction of sensitivity. In my experience the vast majority 
of general reduction of sensitivity is due to preretinal factors. 
This is not what we are looking for. We want to know what damage 
a retinal or postretinal lesion ha8 done to light sensitivity : the 
intensity of a defect. The intensity of a defect is measured with 
respect to the INSC. For example in fig. 1 the intensity of defect 
D is 0.7 and of defect I is 1.6 and not 1.2 and 2.1 respectively when 
measured with respect to the ANSC. 

If in a defect the 7’ or 10’ with maximum luminance is not 
seen, we have called this a defect for max. L. (GREVE, 1973). It 
means that due to technical limitations the intensity cannot be 
measured to a further degree. 

It would seem better to call this a defect of > 1.5 I.u. as is the 
case with defect M (fig. 1). 

In the latter ca8e one also gets information how much the 
difference is between max. L and INSC. 
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FE. 1. - Illustration of the construction of the I.N.S.C. (see text). 

After all a defect for max. L that is only 0.5 1.~. separated 
from the INSC is not as important as a defect for max. L that is 
separated 1.5 1.~. as illustrated in fig. 2. 
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FIG. 2. - Two defects for max. L ; 
the I.N.S.C., the other 1.5 log. units. 

one is only 0.5 log. units separated from 
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I have illustrated g. r. 8. and local reduction of sensitivity 
(= intensity) with sensitivity curve8 derived from static perime- 
try.: It can be done ju8t as easily for kinetic perimetry. Time does 
not permit me to go further into this. It ha8 been described 
elsewhere (GREVE, 1973). 

I should like to add a few remark8 : 

- every description of a visual field is as accurate a8 the 
method of examination ; 

- intensity of defect8 (a8 topography) can only be given at 
these place8 where measurements have been made and preferably 
not by interpolation. If in ICP for instance the threshold of two 
positions is measured that have a mutual distance of 20” and the 
two position8 are connected to get part of an isopter the position 
between these positions cannot be used for evaluation ; 

- the necessity to express the intensity of defect8 was born 
from our comparative examination of the results of ‘different visual 
field instruments. As long as there will be different visual field 
instruments this problem will exist. The concept of intensity helps 
enormously in comparing results (not forgetting stimulus size, adap- 
tation level, presentation time, etc.) ; 

- the concept of intensity can be used for describing results 
of medical therapy and operation, for describing effect8 of artifi. 
cially raised IOP, for describing reversibility, etc. 

SUMMARY AND CONCLUSION 

If we proceed in standardization of visual field examination we 
have to reserve a place for intensity units as well as for topographic 
units. 

Intensity of a defect is the degree of reduction of local sensiti- 
vity. It should be expressed in log. units of luminance. 

It should be differentiated from general reduction of sensiti- 
vity (G.R.S.) G.R.S. = A.N.S. -- 1.N.S. 
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INDICATIONS FOR VISUAL FIELD EXAMINATION 
IN RELATION TO EXAMINATION PROCEDURES 

Erik L. GREVE & Willem M. VERDIJIN 

The indications for visual field examination (V.F.E.) depend 
on the type of patients that visits a clinic and on the possi- 
bilities of examination : apparatus, time and training. 

The indications that we discuss here are based on the needs 
and possibilities of the visual field department of our clinic. 
From this, everyone can extract what suits his particular possi- 
bilities. I have already told you that we use multiple stimulus 
static perimetry (M.S.S.P.) for the detection-phase in the 30”-radius 
visual field. In addition all possibilities of circular and meridional 
single stimulus static perimetry (S.S.S.P.) and kinetic perimetry 
(K.P.) are available (and incorporated in the routine V.F.E. ; 
photopic or mesopic) . 

V.F.E. is the examination of a function of the visual system : 
light sensitivity. 

V.F.E. can be used for measuring the reduction of light sensi- 
tivity as such to establish the damage e.g. for working disability, low 
vision aids and very important - for the follow-up of ,diseases 
be it under influence of medical therapy, light coagulation opera- 
tion or not. 

Apart from mere measurements of reduced sensitivity V.F.E. 
can also often provide important information for diagnosis by the 
typical configuration of the defect. 

In the latter case the indication for V.F.E. is more urgent than 
in the former. 
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Because of the time-consuming nature of V.F.E. it will not be 
possible to perform an examination in all cases of lesions of the 
visual system (unless automated perimetry is available). 

One has to state priorities. The extensiveness of the V.F.E. de- 
pends in the first place on the accuracy of the response of the 
patient. We shall not discuss visual field defects caused by prereti- 
nal factors. 

The indication of V.F.E. and the choice of the examination ; 
procedure are among other things based on the knowledge derived 
from history and preceeding examination, concerning the location 
of the defect. . 

For this reason we divide the lesions that cause visual field 
defects in : 

I. Glaucoma. 

II. Lesions of the bulbus oculi : bulbar lesions. 

III. Retrobulbar lesions. 

IV. Lesions of the optic disc. 

Glaucoma is an absolute indication for V.F.E. 

Not only should V.F.E. be carried out in every suspected pa- 
tient but it should be carried out as accurate as possible. We have 
given an extensive description of V.F.E. in glaucoma (GREVE, 1973) 
and in the session on glaucoma of the symposium we shall present 
some more interesting examples of glaucomatous ‘defects (VERDUIN 
and GREVE) . 

Bulbar lesions are caused by a heterogenous group of diseases. 

They have in common that in most cases there is a visible le- 
sion in fundo, that gives some information as to the location of 
the visual field defect. It is well Fnown however that the extension 
of the visual field defect does not often correspond to the extension 
of the visible lesion. 

For procedural purposes bulbar lesions are subdivided in : 

1. Macular lesions. 

2. Peripheral lesions (that may or may not involve the macular 
area). 

Macular lesions are an important indication for V.F.E., spe- 
cially the early and doubtful cases. V.F.E. is important both for 
measuring reduction of sensitivity and for diagnosis. There exists 
a correllation between reduction of visual acuity and reduction 
of central light sensitivity (further to be called intensity). In some 
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cases the intensity of a defect is much larger paracentrally than 
centrally. This means that the visual field defect is more serious 
than the decreased visual acuity e.g. macular oedema (GREVE et al., 
1973). 

a) 

b) 
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FIG. 1. - Central meridiomd S.S.S.P. in central visual field defects (u) with 
exumple of u defect in centrul ~C~OLIB’ choroidopathy (b). 
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For the examination of these central and paracentral defects 
merizlional static perimetry in the central visual field (10” eccen- 
tricity is usually sufficient) is a conditio sine qua non (fig. 1). 
The right meridian is chosen on the basis of the detection phase 
and the fundus appearance. 

It is stressed that central S.S.S.P. is a method that provides 
a lot of information in a relatively short time. In the ideal case the 
examination can be extended with mesopic central S.S.S.P. 

Peripheral lesions give rise to many different types of defects, 
not all of which are interesting. We shall discuss a few impor- 
tant indications. 

Naeui and tumors : in case of doubt whether a fundus lesion 
is a growing tumour or not, V.F.E. can often help by establishing 
whether there is progression of a defect or not (fig. 2 ; see also 
HOGEWEG et al., 1973). 
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FIG. 2. - Follow-up of a case of melanoma chorioideae over 5 months by means 
of S.S.S.P. 

On the basis of detection phase and fundus appearance we per- 
form kinetic perimetry and meridional and or circular S.S.S.P. in 
the area of the lesion. 

The use of several strengths of correcting glasses is impor- 
tant. 
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Tapeto-retinal degenerations ares a well-known and important 
indication for V.F.E. There is often no correlation between the 
lesion in fundo and the extension of the visual field defect. Foerster 
will speak in this session about the relationship between kxamiua- 
tion of dark-adaptation and V.F.E. in these cases, V.F.E. is impor- 
tant for establishing the diagnosis in << retinitis pigmentosa sine 
Pigment0 B and the measurement of remaining visual function 
in advanced cases. 

In addition. to kinetic perimetry S.S.S.P. in the two oblique 
meridians is useful. 

Retinal detachment and retinoschizis : in our clinic the mana- 
gement of retinal detachment is based on the fundus drawning. 
Only in dubious cases e.g. loedema after an operation, V.F.E. is 
carried out. 

Kinetic perimetry can also be used for the diagnosis and fol- 
low up of retinoschizis, which gives an absolute visual field defect. 

V.F.E. is usually not carried out in vascular diseases and peri- 
pheral chorioretinitis, venous branch thrombosis being an excep- 
tion. 

Retrobulbar lesions bring us in the (visual) field of neuro- 
ophthalmology, which is the project of the second session today. 
There may be visible alterations of the disc but often the ody 
thing we know is the decreased visual acuity. 

V.F.E. can often give an important contribution for the 
diagnosis. 

Retrobulbar lesions are subdivided in : 

1. Unilateral or bilateral prechiasmal lesions ; 

2. Chiasmal lesions ; 

3. Retrochiasmal lesions. 

Prechiasmal lesions. 

The unilateral prechiasmal lesions are caused by neuritis, 
tumour, trauma, etc (fig. 3). 

Specially for the lesions which affect the central visual fieId, 
S.S.S.P. is indispensable, as in the macular lesions. Important 
bilateral prechiasmal lesions are produced by toxic neuropathies 
(fig. 4) and some optic atrophies (see AULHORN). 

Chiasmal lesions form,some of the most important indications 
for V.F.E. 
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FIG. 3. - S.S.S.P. in neuritis retrobulbaris. Typical defect with great variation 
of intensity. 

Chiasmal visual field defects can show an enormous variation 
in topography and intensity. In a fair amount of cases a clear 
bitemporal quality is not evident. They require accurate exa- 
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FIG. 4. - S.S.S.P. in case of a reversible neuropatby due to myambutol. Follow 
up over 5 months. 



SYMPOSIUM INTERNATIONAL SUR LE CHAMP VISUEL 401 

mination in addition to knowledge and experience of the exa- 
miner. DANNHEIM and AULHORN will speak about these interesting 
defects. We perform careful kinetic perimetry and the M.S.S.P. 
in the detection phase. If necessary, we do circular S.S.S.P. or 
meridional S.S.S.P. on either side of the vertical meridian for the 

FIG. 5. - Circular or meridional1 S.S.S.P. for the early detection of visual field 
defects due to chiasmd lesions. 
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detection of early supero- or infer0 temporal defects (fig. 5). We 
do not have sufficient experience with kinetic perimetry with mono- 
chromatic red light. 

If defects have been found they are carefully 
S.S.S.P. to be able to follow short term progression 

assessed with 
(fig. 6). 

Fig. 6 b 

Fig. 6 e 
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FIG. 6 a-d. - Follow up of a superotemporal visual field defect due to a 
tumour of the hypophysic with S.S.S.P. (a) and KP (b, c), circular S.S.S.P. 
(cl) shows that the defect in this case is limited by .the 90” meridian. 

This is specially interesting after operation. . 

Kinetic perimetry is particularly useful to show bitemporal 
qualities, if present. 

Retrochiasmal lesions produce the homonymous hemianopias. 

Their importance is known to all of us. They are an absolute 
indication, like the chiasmal lesions. As in the case of the chiasmal 
defects, we perform S.S.S.P. to secure accurate follow up. Kinetic 
perimetry is indispensable in particular for establishing similarity 
of the defect8 of the two visual fields, which aids in locating the 
lesion. 

Visible lesions of the disc produce several type8 of defects 
that should be investigated. 

We differentiate : 

1. Local i.e. pericecal defects e.g. papiloedema ; 
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2. Secundary defects due to intervention of the blood circulation 
or fibrebundles of the disc. E.g. papillitis can give fibre-bundle 
defects ; 

3. Defects due to the lesions that cause the alteration of the 
disc, e.g. cerebral tumours causing papiloedema and hemianopia. 

To our opinion every lesion of the disc should be carefully 
investigated. Icinetic perimetry of the blind spot, but specially 
S.S.S.P. in the O-180” meridian and circular S.S.S.P. In the 15” 
parallel are methods of choice, to document the local defects. 

SPECIAL CASES 

An important indication for careful V.F.E. are the bitemporal 
refraction scotomatn, caused by fundus ectasia. Prof. AIJLHORN 

will discuss these defects in this session. 

In our clinic V.F.E. ‘is always performed in the case of 
exophthalmus. Adequate plus lenses should be used. It provides 
a means for following progression. 

V.F.E. can be a valuable aid in the diagnosis ol’ amblyopk. 
Static perimetry is the method of choice. We found that there is 
a discrepancy between the central visual acuity and the reduction 
of central light sensitivity (see AULHORN, 1972). Almost every case, 
where central photopic visual acuity is significantly more affected 
than central light sensitivity, is due to amblyopia. 

Cases of simulation and aggravation are often detected by 
means of V.F.E. It is our experience that it ,is impossible to cheat 
if different methods of V.F.E. are used and reSUltS compared, 
unless complete blindness is simulated. 

In general we can state that every case of decreased visual 
acuity of unknown cause requires V.F.E. 

Also every case where progression or regression is to be registe- 
red requires careful V.F.E. 

CONCLUSION 

In the following table we have given a summary of our opinion 
about the importance of performing visual field examination. It 
is stressed again that this table is made for the Amsterdam Uni- 
versity Eye Clinic which does not necessarily mean that other 
clinics would *attach the same importance to V.F.E. It indicates 
what the place of V.F.E. can be if a well equipped visual field 
department with a specialized staff is’ available. 
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TABLE 1. - The first column indicates the disease or site of the lesion. The 
second column indicates the method of choice : if SP is put first, this signi- 
fies that SP is more important than KP, and the reverse. If SP or KP is 
put between ( ), this signifies reduced importance. 

The third column indicates the importance of performing V.F.E. by +++ 
(very important, indispensable!, ++ (important), + (usefull) or & (some. 
time; usefull). 

GLAUCOMA 
CHL4SMA 
OPTIC NERVE, RETROCHIASMAL 
DISC 
TOXIC RETINO- + NEUROPATHIES 

SP f KP 
KP + SP 
KP + SP 
KP + SP 
SP f KP 

MACULOPATHIES 
TUMORS, NAEVI 

TAPETORETINAL DEGENERATIONS KP -I- (SP) 

DETACHMENT, RETINOSCHIZIS 

VASCULAR DISEASES 
PERIPHERAL CHORIORETINITIS 

KP 

KP 
KP 

I’UNDIJS ECTASIA/tltl CTIIASMA 
EXOI’HTHALMUS 
AMBLYOPIA 
SIMULATION 

SP + KP 
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THE DIMINUTION OF THE 

A NEW CLINICAL 

R. FULMEK 

BLIND SPOT, 
SIGN 

Since MARIOTTE in 1666 discovered the blind spot and has 
tied it with the papilla, which up to that time has been though to 
be the area of greatest visual acuity (DUKE-ELDER, 1968), the blind 
spot was studied thoroughly (Van der HOEVE, 1912 ; PETER, 1916 ; 
ROSSLER, 1920 ; EICHENBERGER, 1921 ; BERENS, 1922 ; MARLOW, 
1923, INCZE, 1928 ; GRADLE & MEYER, 1929). The size has been mea- 
sured with a campimeter (FERRITE et al., 1925 ; WENTWORTH, 1931), 
and LAUBER (1944) has determined the variability between 5,7 and 
17,5 square-centimeters. BJERRUM (1890) has already determined 
that the blind spot is surrounded by an c amblyopic zone B, in 
which the sequence of the colour perception goes from white to 
blue, to yellow, to green and finally to red (HAYCR’&T, 1910). EVANS 
(1926) was able to plot the CC angio-scotomas D with LLOYD’S stereo- 
scopic campimeter (1917), and to demonstrate its enlargement as an 
early rsign ,of glaucoma. 

To the physiologic variability of the blind spot for aphakic 
eyes without correction (JAQUES, 1947), and with glasses (BEASLEY, 
1966), in cases of high myopia (JAYLE & OURGAUD, 1953) as well 
as its behavior in ametropia (DUBOIS-POULSEN et al., 1951 ; GOLD- 
MANN, 1968 ; MAGUIRE, 1971), and its enlargement with age (BECK, 
1955) is being referred. 

A transient enlargement of the blind spot has been noticed 
after forced accommodation, after application of pilocarpine, after 
applying contact lenses (HATA, 1940), following strong light effect 
on the other eye (SAUBERMANN, 1939), during binocular fixation 
(DUBOIS-POULSEN et al., 1951), after subconjunctival injection of 
5 ‘*% saline solution (SAMOJLOFF, 1923), and after tubercuiine injec- 
tion (SAMOJLOFF, 1938). 

CABARJAL (1957) has pointed out with tangent screen perime- 
try (BJERRUM) the importance of the detection of an increased blind 
spot as an early sign of glaucoma and papilledema, ARMALY (1969) 
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however cautioned the misdiagnosis of glaucoma on the basis of 
these findings, since the blind spot may increase in normal indivi- 
duiils using lesser light intensities on the GOLDMANN perimeter, thus 
simulating << baring of the blind spot >>. Finally only enlargement 
of the blind spot has been regarded to be a pathologic sign (Van 
der HOEVE, 1911 ; RUBEL, 1912 ; SEIDEL, 1914 ; MURSIN, 1924 ; 
KESTENBALJM, 1961 ; AULHORN, 1968, ISRAEL, 1968 ; :RINTELEN, 1968 ; 
GREVE, 1973)) except ‘FRIEDENWALD (according to WEINSTEIN, 1972)) 
who has found a normal or decreased blind spot in cases of pseudo- 
papillitis. 

Since 1968 we have studied thoroughly visual fields using the 
GOLDMANN perimeter (FULMEK, 1974) and we have found 35 cases 
of diminished blind spot (FULMEK, 1973). Now we are going to 
demonstrate 5 selected cases : 

CASE 1 : 

The 31-year-old Ursula Sch. (SP-6816/72) has been referred 
from her ophthalmologist because of an incipient papilledema. She 
complained about vertigo, tinnitus of the left side and facial cramps 
on the right side. In the right fundus the papilla had a prominence 
of 1 to 2 diopters, the left one was within normal limits, and visual 
acuity was 6-over-6 Jg in both eyes. The visual field (fig. 1) of 

Fig. 1 

the right eye showed only a slight enlargement of the blind spot, 
the left eye a (< diminution >) of the blind spot as vvell as a relative 
c crossed B bitemporal quadrantic lesion. An angiographically docu- 
mented sphenoidal meningioma has been surgically removed with 
success, whereupon the visual fields including the blind spot retur- 
ned to normal size three months later. 
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CASE 2 : 

The 22-year-old Jr&me K. (SP-3555/73) has been referred 
because of suspected Cushing-syndrome. The clinical eye findings 
and visual acuity were normal. The visual fields (fig. 2) showed 

Fig. 2 

binasal lower defects and a << diminution >) of the blind spot with 
a relative central scotoma on the left side ; thus a chiasmal syn- 
drome with a pronounced left-sided lesion has been asumed. 

CASE 3 : 

The 14-year-old Herbet A. (SP-10024/73) fell from a tree 
and sustained a contusion of the skull as well as of the thorax. 
He dit not become unconscious but for the left eye everything 
appeared grey. The left papilla was hyperemic with blurred borders, 

Fix. 3 
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the vision being counting fingers,- and the visual field denionstra- 
ted an absolute central scotoma. Two months later visual acuity 
was 3-over-36, Jg 10 partially, and the visual field (fig. 3) of the 
left side demonstrated a relative central scotoma as well as a 
<< diminution z of the blind spot. Three months later the visual 
field demonstrated a concentric contraction and an enlargement of 
the blind spot, the visual acuity had remained unchanged. 

CASE 4 : 

The 45-year-old Henny P. (SP-637/74) has been referred be- 
cause of diabetes and hypertension. The ocular findings were within 
normal limits except for hypertensive changes of the retinal vessels 
and slight myopia. The visual fields (fig. 4) displayed incongrous 

Fig. 4 

relative bitemporal hemianopia with (< diminution B of the blind 
spot on the left side as well as pronounced contraction on the same 
side. This led us to the diagnosis of chiasmal syndrome with pro- 
nouncement of the left side. 

CASE 5 : 

The 51-year-old Heinrich 5. (SP-3259/74) has been referred 
to us because of unclear visual disturbances. In 1967 the patient 
suffered from severe concussion and multiple skull fractures fol- 
lowing a street accident. At that time no papilledema had been 
noticed. Now the patient is unable to see cars driving at a distance 
more than 50 meters. The visual field (fig. 5) suggests a post- 
traumatic optochiasmatic arachnoiditis with pronouncement of the 
left side. 

One can only speculate about the pathogenesis of the << di- 
minution >> of the blind spot. Possibly hypersensivity of the rod 
and cones surrounding the papilla exists, and furthermore an in- 
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creased reflexion of light takes place through miner swelling of 
the nerve fibre layer, thus a light stimulus hitting the papilla, 
normally not being perceived, may trigger its perception. 

An accurate explanation of this phenomenon is not being enhan- 
ced by the observation, made by WOLF & MORANDI (1962), that 
retinal sensivity of the blind spot is being increased in cases of 
opaque media due to aging. 

The pathogenesis may be tied with the five cardinal symptoms 
of Celsus, especially <X dolor > as an expression of increased sen- 
sivity, which allows us to perceive’ a:pormally subthreshold stimu- 
lus. We are following ideas of MARIOTTE, who has formulated the 
theory of u specific nerve energy >> one and half centuries prior 
to Johannes Miiller (DUKE-ELDER, 1968) ; thus we state, that the 
retina transforms this kind of << dolor > into light perception. 
For that reason the << diminution >> of the blind spot may be 
consequence of otherwise unnoticable irritation of the photorecep- 
tors and the optic nerve, this concept is being supported by the 
concomitance of a relative central scotoma (GOLDMANN, 1945). 

The << diminution >> of the blind spot is a transient sign 
and may disappear after removal of the causative factor, like 
in our case-l, but if a continuation of the damage exists, then an 
enlargement of the blind spot will take place, like in tour case-3. 
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RELATING VISUAL kLD DEFECTS TO FUNDUS 

PHOTdGFt+PHS 
‘: 

C.J.F. MAGUIRE s; D.B. ARCHER 

Perimetry is usually employed in the assessment of visual field 
defects which have resulted from lesions in the nerve fibre bundles, 
at the disc, in the optic nerve, tract or radiation. Such lesions give 
rise to relatively regular defects in the visual field. In contrast, 
diseases of the retina are characteristically sporadic, affect recep- 
tors and overlying fibres to produce a much more complex visual 
field defect which cannot so easily be represented by either conven- 
tional, dynamic or static profile assessment. ‘2 , 

If we pursue Traquair’s concept of the Hill of Vision, then this 
quaint geological formation (fig. 1) which is a fea ure of Northern 

,‘s ‘. 
Ireland’s northerm coast and is known as the Giant,e Causeway, will 
represent the topographical variation in visual function associated 
with retinal disease. Its irregularity defies definition by a contour 
map and a profile from any aspect is representative o$ that axis 
only. 

With the prospect of retinal disease becoming more amenable 
to treatment, as by laser photocoagulation and metabolic manage- 
gement, it becomes increasingly important to quantify visual func- 
tion topographically and thus supplement other parameters such 
as visual acuity, colour vision, fundus photography and fluorescein 
angiography. , 

In Belfast we have been investigating the application of a grid 
pattern of points, plotted statically over the central field of vision. 
Such a record has both quantitative and qualitative functions and if 
calculated at intervals, may represent an index of progression and 



Fig. 1 

Fig 2 
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retrogression in the disease process. It is helpful to consider such 
data in relation to the relevant fundus photographs and fluorescein 
angiograms. It is the purpose of this communication to describe our 
methods to achieve this relationship. 

We find it convenient to record the pattern of points on an 
amended static field chart ‘(fig. 2). It provides a fine 1” and coar- 
ser 5” grid. The chart is correctly aligned and punched so that 
it fits the upper chart holder of the Tubinger instrument. The 
record is tabulated, type-written and then photographed. The photo- 
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graphic record is enlarged to produce two screens (fig. 3). A larger 
screen of some 50 cm may be used to cover projected fuqdus 
photographs. A smaller screen of some 15 to 20 cm may be used 
to mask a direct print made from the fluorescein angiogram. Alter- 
natively the figures from the grid pattern may be written directly 
on to a pa$er, projection screen and the fundus photograph iuper- 
imposed. In all cases the two points of reference, the foveola 
marked by the Zeiss camera fixation device (fig. 5) and the optic 
disc, are related to the fixation and blind spot respectively, so that 
the enlargement and alignment of the grid and photograph cor- 
respond. 
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The following simple case helps to illustrate the technique. The 
patient (J.B.) a male, date of birth 6.6.1904, in March 1973 suffe- 
red a right inferior temporal retinal vein thrombosis. A visual 
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32 

Fig. 4 

field plotted 7.5.1974 shows a corresponding supronasal defect with 
an absolute scotoma (fig. 4). The grid pattern of light sensitivity 
expressed in log units is shown superimposed on the fundus photo- 
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graph ‘which has been orientated so that the inferior temporal 
region now matches the supronasal field defect (fig. 5). A fluores- 
cein angiogram (fig. 6) demonstrates areas of non-profusion along 
a front closely corresponding to the dense scotoma shown. 

In summary a technique has been described which relates topo- 
graphical sensitivity of the retina to fundus photographs and fluo- 
rescent angiograms. It is hoped that it may provide an additional 
parameter to those already existing in the assessment of lesions 

Fig. 5 

of this region and will assist in the clinical management by docu- 
mentation of natural diseases processes and of the results of the- 
raw 
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THE FIELD CHANGES IN SENILE MACULAR DEGENERATION 

Dr. MARMION 

Light Sensitivity in the macular region is an important compb- 
nant of the Visual Acuity. Investigations of macular degeneration 
with the elderly should therefore include an assessment of its le- 
vel. An investigation in senile macular degeneration was there- 
fore undertaken. In senile degeneration of the macula the most 
frequent in occurrence is that of Disciform degeneration of the 
macula, then the type described by Haab, cysts and holes, and, 
less frequently, choraidal sclerosis which are significant causes 
of reduction in vision. 

The anatomical changes in the retina with cysts and holes 
correspond with the changes found in static perimetry, that is, 
a localised central loss. The changes found in the senile degenera- 
tive change of Haab were those of a general central depression 
which .exceeds the degree of retinal change. There is a reasona- 
ble correlation with the loss of colour vision as judged with the 
Farnsworth Munsell Hundred Hue Test. 

Disciform degeneration of the macula, however, presented a 
different complex of findings. In the late stage of disciform de- 
generation there is a large central scotoma with general ,depres- 
sion and a wider area of involvement than the fluorescein angio- 
graphy would suggest. There was, however, variation between pa- 
tients, some showing a reasonable island of vision to either side 
and others a depressed threshold to either side. All these patients 
had large, or moderately large vascular nets underneath the pigment 
epithelium which occupied less than half of the macular area, 
i.e., about 7-10” maximum. At this stage colour discrimination 
was invariably absent. 

Where there was a serous detachment of the macula, there was 
also a central scotoma but in all the cases examined there was 
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a good level of light threshold to either side of the central de- 
pression. Once again, in these patients there was no consistant 
correlation between this and the kinetic fields of vision or ana- 
tomical findings. Colour vision was significantly depressed. 

The third type of situation examined was the Fellow eye in 
those patients who had suffered a disciform degeneration of the 
ma&a. These eyes all consistently showed some small deficit. 
The Hundred Hue Test, when adjusted for age was within nor- 
mal limits in the majority of these patients and there was no de- 
fect demonstrable on the Zshihara chart at all. Three examples are 
shown on the slides, all had corrected acuities better than 6/12. 

The changes found on static perimetry in the unaffected eyes 
and in the early stages of disciform degeneration of the macula 
concur with those found by GREVE the presence of a small bifide 
notch, as previously reported by him in Central Serous Retino- 
pathy. They were unassociated with any change on kinetic peri- 
metry. These changes can be attributed to disturbance in the 
function of the pigment epithelium. There is colateral evidence 
of pigment epithelium disorder in the majority of cases of Dis- 
ciform Degeneration some showing alterations in Bruch’s mem- 
brane and others altered electrical responses. The level of light 
threshold was of importance as there was a positive correlation 
in the few patients examined, between those who could use a hand 
magnifier or a low visual acuity aid, and those who could 
not. In the latter group the light threshold values were low and 
the central scotoma large. This would concur with the finding 
of SLOANE that increasing the light flux improves reading where 
the central vision is defective. 

The findings in the pre-disciform stage of the macular dege- 
neration suggested that these changes preceed the loss of colour 
vision as measured by the Farnsworth Manse11 Hundred Hue 
Test, and that this a good parameter for assessment. It is sug 
gested that these changes on static perimetry provide an indi- 
cation as to when a fluorescein angiography is required. These 
findings can be used as a prognostic guide. 

SUMMARY 

Static perimetry outlines the defect present in the central 
retina in senile macular degeneration. This is consistent with the 
anatomical changes taking place and early changes indicate the pre- 
existence of this disease process and can be used as a diagnostic 
indication and be of prognostic value. 

V.J. MARMION. 



SOME ANALYSIS OF THE ACCURACY 
OF THE FRIEDMANN VISUAL FIELD ANALYSER 

L.G. RIPLEY, Ph. D. 

1. INTRODUCTION 
. 

In order to design new apparatus for visual field analysis using 
static flashed stimuli it is required to know the form of the normal 
visual field under these conditions and such information is not easy 
to acquire. The designers of the Friedmann Analyser overcame this 
problem by experimentally varying the appropriate dimensions 
of their apparatus until normal fields were measured as such. To 
reduce the effort involved in similarly adjusting new forms of 
apparatus, an analysis of the Friedmann Analyser has been made 
in an attempt to deduce the form of the field. 

In the Friedmann Analyser stimuli are generated by means 
of an illuminated white screen which is viewed through variously 
sized holes in a mask. The size of holes tends to increase accor- 
ding to the eccentricity with which they are usually viewed. 
Assuming that all the stimuli are of equal brightness, variations 
in area are required to compensate firstly for variations in stimu- 
lus intensity due to the geometry of the apparatus arrd secondly 
for variations in the sensitivity of the eye. By estimating the first 
of these factors it is possible to assess the other. 

2. ANALY SE 

From figure 1 it can be seen that the solid angle subtended 
at the eye by a stimulus of area A, must be proportional to both 
cos 0 and l/r2. Since d = r cos 8, A, must be proportional to 
l/co8 0 if all stimuli are required to subtend the same angle. 
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Fixation Target 

Fig I Effect of Eccentricity 

FIG. 1. - Effect of eccentricity. 

However, the finite thickness of the mask results in the cir- 
cular holes appearing to be c elliptical z when they are viewed 
at an angle 6. This effect is illustrated in figure 2 from which it 
can be seen that, at an angle eE defined by tan eE = D/t, light 
from a hole diameter D in a mask of thickness is extinguished. 
Figure 3 illustrates the overall variation for three typical cases from 
which it can be seen that the points corresponding to the normal 
angles of view occur in an approximately linear region. It can 
be shown that in this region the effective area of a hole is given 

by 

A = A, (1 - 0.222 @/tan 0,) 

when 0 is measured in degrees. 

Figure 4 shows the difference between the actual and effective 
areas of the holes when compensation has been made for the 
two efIects which have been described. It can be seen that al- 
though the enter 1101~s have about fonr times the arca of the 
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Fig II Effect of Finite Screen Thickness 

inner holes, effectively they are only about twice as large. If 
Ricco’s Law applies and stimulation is proprotional to the area of 
the holes, the effective variation in intensity is 0.4 log units 
between the innermost and outermost holes. In the region 0 < 0 
< 15” the variation is nearer 0.1 log units. 

It might have been expected that the graphs of figure 4 would 
vary smoothly with eccentricity but this would fail to account for 
variations in sensitivity with meridian and, of course, isopters are 
not normally circular. Nevertheless closer examination shows that 
the variation of effective area of holes which have a very similar 
meridian is not a smooth function of eccentricity and that there 
is a variation of the order of 0.1 log units due to the mechanical 
tolerances of the apparatus. 

Measurements with a spectrophotometer have been made to 
determine the absorption factors of the neutral density filters 
which are used in the Friedmann Analyser to control the intensity 
of stimuli. In the worst case, the variation from one filter to the 
next dense is 0.24 log units and in nearly all cases the variation is 
greater than the specified 0.2 log units. 
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Fig. III Variation of Hole Area with Angle of View 

Measurements with a photodetector show that the illumination 
of the white screen which is used to generate the stimuli is not 
uniform. Apart from any smooth trends which can have been 
compensated by variations in hole size, there is an apparently ran- 
dom variation of approximately 0.1 log units between various 
points on the screen. 

3. CONCLUSION 

In the worst case the cumulative error from the causes des- 
cribed will be approximately 0.2 log units which is the nominal 
variation between one filter and the next. It follows therefore that 
significant variations in sensitivity should not be considered to 
have occurred in a patient’s field until a change of 0.4 log units 
has been recorded. 
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VISUAL FIELD DEFECTS IN SELLAR 
AND PARASELLAR PROCESSES 

by E. AULHORN (Tiibingen) 

The causes of bitemporal visual field defects are numerous and 
can be of varied nature. Therefore the differential diagnosis in 
these cases can be very difficult, Misinterpretations, especially 
with atypical visual fields, are very easy to make when the dia- 
gnosis of lesion of the chiasma is not obvious. Just as problematic is 
the determination of only au,, wnested beginning bitemporal defects, 
which are very important for the early diagnosis of a space- 
occupying lesion of the chiasma. What is more, visual field defects 
of bitemporal character are not only present in chiasma lesions, 
but are also found in other illnesses and anomalies in the practice 
of neurology and ophthalmology. 

These difficulties in the differential diagnosis of atypical or 
very small visual field defects of bitemporal type require refined 
methods of perimetry and a thorough knowledge of all the causes 
which can produce a defect of bitemporal character. 

First it has to be stressed that lesions in the region of the 
chiasm may cause visual field defects of a remarkable variety 
and complexity in contrast to the constant binocular and homony 
mous quality of visual field defects behind the chiasm. Besides the 
easily detectable absolute bitemporal field defects in chiasmatic 
lesions, unilateral defects may occur, as well as defects in either 
field of the eye that may differ in shape and size to such an extent 
that the bitemporal character is completely lost, and sometimes even 
a homonymous type of defect may become evident. 

The variety of visual defects becomes clear if we consider that 
in the chiasm the nerve fibres of both eyes are crowded together. In 
addition there are loops and crossings of the nerve fibres in 
different places, the exact position of which is only partly known. 
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Therefore the position of the scotomas in both eyes gives (up to now 
only) limited indication as to the location of the nerve fibre lesion 
in the chiasma. The nerve fibres of both eyes are crowded together. 
In yet be fully explained by our present knowledge of the course 
of the nerve fibres. 

Figure 1 shows a series of some atypical defects. In each of 
these cases surgery revealed a chiasmatic lesion caused by tumor. An 

FIG. 1. - Visual field defects of 6 patients with operatively proved turnours 
in the chiasmd region. There are in no case typical bitemporrd defects of 
the same shape and size of both eyes. 

exact topical diagnosis by means of those atypical visual field de- 
fects will only be possible when the course of the nerve fibres is 
completly understood. Particularly misleading is the fact that the 
course of development of visual field defects during the develop 
ment of space occupying processes near the chiasm might be extre- 
mely atypical, so that they are much more suggestive of multiple 
sclerosis than of sellar processes. 

Therefore even in cases with a completely normal optic disc 
and normal vessels the ophthalmologist should consider a chiasma- 
tic lesion if there exist binocular field defects, no matter how dif- 
ferent or changing they might be. 
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However, before the ophthalmologist has committed himself to 
a space-occupying process in the region of the chiasm, all the other 
possible causes for field defects of this type should be excluded. 
The following possibilities have to be considered : 

1) refraction scotoma ; 

2) tobacco-alcohol-amblyopia ; 

3) Dominant hereditary optic atrophy ; 

4) Varis, for example bilateral optical neuritis (caused by in- 
toxication and multiple sclerosis) or lesions of the optic nerve 
(caused by vitamin B 12 deficiency or other malnutritional disea- 
ses) . 

While all the different causes just mentionned can often not be 
definitely clarified, the causes mentionned under 1, 2 and 3 can 
easily be revealed by the ophthalmologist, if he would only think 
of them. I should now like to discuss in detail the 3 causes of 
visual field defects. Since for the clarification of the aetiology 
of a bitemporal field-defect, it is indispensable to know these 
possibilities of differential diagnosis. In order to give a state- 
meut about the frequency of Lhose ol~litl~almologica1 diseases thal 
can cause bitemporal visual field defects, we have made a classifi- 
cation of the aetiology of all cases of bitemporal field defects, found 
in the Tiibingen Eye Clinic from 1966 to 1971. In all cases the 

ElITEMPORAL VISUAL FIELD DEFECTS 

( 150 cases ) 

Perichiasmal Tumor 

Ref ractional Scotoma 

c 

LL 

Heredit.Optic Atrophy 21 

Tobacco Amblyopia 

t 

9 

Multiple Sclerosis 5 

FIG. 2. - No caption. 

71 

aetiology has been definitely proved at a later date (fig. 2). In 
150 cases, examined in our department of perimetry because of bi- 
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temporal field defects, barely half of the patients have been shown 
to suffer from a tumor near the chiasm. In most of these cases a 
tumor of the hypophysis was found. In 5 cases the diagnosis was 
multiple sclerosis. In more than half of the 150 cases the defects 
were due to the causes mentionned under 1, 2 and 3 ; 44 cases of 
refraction scotomas, 9 cases of tobacco-alcohol-amblyopias and 21 
cases of field ,defects in dominant hereditary optic atrophy. 

From this statement one can learn that besides space OCCU- 
pying processes in the region of the chiasm the most frequent 
cause of bitemporal defects is the so-called refraction scotoma. This 
is actually not a disease but it is an abnormality of the eye structu- 
re that is very often found in myopia. Mostly it remains undisco- 
vered because there are no complaints and it becomes obvious only 
by a very exact perimetric examination. If, however, patients with 
such abnormalities do by chance also suffer from other complaints . 
which might suggest a tumor of the hypophysis, for instance 
menstrual disorders in women, the perimetric result can mislead 
to the diagnosis : tumor of the hypophysis. 

A refraction scotoma on the temporal side always arises if the 
posterior pole of the eye ball is not hemispheric but shows an 
asymmetric extension in the area of the papilla - mostly below 
the optic disc. As figure 3 demonstrates, the correction required 

FIG. 3. - Illustration of the refractive conditions of an eye with typical ‘re- 
fraction scotoma in the region of the blind spot. 

for the centre of the retina is not correct for this area. That 
means that in this part of the fundus the test object of the perid 
meter is not presented in focus. Therefore the stimulus might 
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Hypophyseal tumor 

Refraction sco toma 

OS Ma,L 

FIG. 4. - Visual fields of a patient with a tumour of the hypophysis Cleft 
eye) aqd a refraction seotoma (right eye). 
Abov6 : isopter-perimetry in the whole visual field. 
Below : isopter-perimetry and profile-perimetry in the central area of the 
visual field of 20”. 
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become subliminal. Consequently for this area the test object has 
to be brighter than for the other retinal areas of the same excentri- 
city in order to exceed the threshold of perception. Thus a relative 
scotoma arises. 

Since these ectasias in myopia nearly always arise in the same re- 
gion, i. e. mostly below the papilla (probably caused by the same 

mechanism like colobomas) a clear-cut relative bitemporal field 
defect may be revealed. It can also arise in patients with a 
space occupying process in exactly the same shape. 

Figure 4 shows 2 visual fields of this type in which the defect 
in the left field was due to a tumor of the hypophysis, whereas 
the defect in the right graph was the result of a refraction scotoma. 
Proof of a refraction scotoma is given if the light difference sensi- 
tivity in static perimetry can be raised by diminishing the refrac- 

Refraction scotoma ’ 

20” loo 0” loo 20” 20” loo 0” 7oO” 20” 

asb 

10 

100 

1000 
FIG. 5. - Visual field of the patient with a refraction scotoma as shown m 

figure 4. In the region of the relative scotoma the light difference sensiti- 
vity is considerably improved by concave glasses. 

tive power (fig. 5). If it can be raised, as in this case, the relative 
field defect must have been due only to the refractive error in 
the area of the ectasia. 

The observation that the defect reaches across the vertical 
midline is another indication of refraction scotoma instead of bi- 
temporal defect due to a tumor. In real chiasmal lesions the 
field defect almost never extends across the vertical midline, 
whereas this is most often the case in refraction scotomas. 
This may be a helpful sign for differential diagnosis. Howe- 
ver, the proof of the existance of a refraction scotoma can only 
be given by a static perimetric-examination under different re- 
fractive powers. There are also cases of ectasia of the described 
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type in which the light difference sensitivity cannot be improved 
by concave glasses. This is probably due to an insufficient de- 
velopment of the choriocapillary network in the colobomatous region 
or of the retina. In these cases concave glasses do not increase 
the light difference sensitivity but they also do not decrease it, 
as would have been the case in the absence of an ectasia. 

In recent years we could demonstrate refraction scotvmas in a 
number of patinets, diagnosed as having a tumor of the hypophysis. 
One patient with refraction scotomas had even undergone cranial 
surgery but no tumor was found. 

The second largest, group of bitemporal defects is represented 
by dominant hereditary optic atrophy. Usually these patients do not 
come to the clinic because of a possible tumor, but because of an 
unclarified impairment of the visual acuity since early childhood. 
Exact perimetric examination will show that in comparison to the 
considerable reduced visual acuity the light difference sensitivity 
is impaired to a strikingly small degree. Usually in these cases 
the light difference sensitivity will only be slightly reduced in the’ 
center and in the area between the center and the blind spot. 

Figure 6 shows a collection of these slight defects in compari- 
son to the normal visual field. In this disease absolute scotomas 
are rare. However, if they do occur they usually will appear as 
centrocaecal scotomas. You understand that this type of field de- 
fect can be mistaken for a developing bitemporal defect caused by a 
chiasmal lesion. The diagnosis of dominant hereditary optic atro- 
phy can easily be made if the coincidence of the following findings 
is paid sufficient attention. 

1) Impairment of visual acuity with normal macula findings. 

2) Partial temporal atrophy of the papilla. 

3) Colour vision defects (Dichromasy). 

4) Dominant heredity of the disease. 

5) Relative field defect of the bitemporal type. 

These features, which have just become .known in recent years, 
have been reported in detail by Jaeger and Griitzner. In this con- 
nection I want to point out that the r.elative bitemporal field defects 
in this disease can be misinterpreted as a space occupying process. 

Further difficulties in the differential diagnosis are given by 
tobacco-alcohol-amblyopias. In advanced stages of the disease the 
scotomas are mostly found to be centrocaecal, which means they will 
reach a little bit across the vertical midline (fig. 7). During the 
improvement of the disease - if total abstinence is strictly main- 
tained - there is often a stage reached in which for a longer 
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Ftc. 7. - Isoptel-pckkctry nnd profile-pcrirnetry ill B petimt witll s tolmcco- 
alcollol-nlllllyopia. Tl IC visual fields were made in tile stage of rccovcly 
irl cowplctely weinlaimxl ahstinemc. 

period of time the scotomas arc restrict& to the area between 
papilla and macula. The scotoma can remain unchanged at this 
stage if the disease has extended for a long time. Very often similar 
scotoms arise in chiasmal lesions, as shown in figure 8. In this case 
surgery revealed a tumor of the hypophysis. 

It is not difficult to make the differential cliagnosis for this type 
of bitemporal field defects, if we think of tobacco-alcohol-amblyopia. 
Usually the history is quite characteristic and cloes not leave any 
doubt even in cases where the patient clenies tobacco-alcohol-abuse. 

However, if WC do not consider tile possibility of this type of 
intoxication, the presence of a tumor of the hypophysis may seem 
more obvious, since isolated lesions of the centrocaecal fibres do 
frequently occur in midline lesions of the chiasm if they affect 
the isolated crossings ol tllc central nerve Pibres. 
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Ra,G RA 

Tobacco- alcohol 
amblyopia 

LA RA 

Craniopharyngeoma 

Pat., La. K. 

~tc. 8. - lk~cc~ltral bitemporal scotoma in tobacco-alcohol-amblyopia (above) 
and in crania-pbaryngioma (below). 

We know that bitemporal field defects can also occur in multi- 
ple sclerosis or in intoxications or in malnutrition. But in these cases 
it may be impossible to make the correct diagnosis in the early 
3lagcs of the disease. 
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But also in these cases a refraction scotoma, tobacco-alcohol- 
amblyopia or dominant hereditary optical atrophy should be consi- 
dered in the differential diagnosis. 

The most frequent causes of bitemporal field defects are chias- 
ma1 space occupying processes. In opposition to all the other causes 

’ mentionned, surgical intervention is absolutely necessary in these 
cases. Therefore in cases of bitemporal field defects it is impor- 
tant that all the possibilities we have discussed regarding the diffe- 
rential diagnosis should be considered. 



ADAPTOMETRY AND PERIMETRY IN TAPETORETINAL 
DEGENERATIONS 

M. H. FOERSTER 

Up to now we do not have an answer to the question of the 
development of pigment retinopathies. There are different possi- 
bilities. There is a degeneration of both rod and cone mecha- 
nisms or a primary degeneration of the scotopic mechanism follo- 
wed by degeneration of the photopic and scotopic apparatus. 

If c- 
0 3 m 

q,,, 
I-- 

LO” 60” 80” 
Retinal Eccentricity 

FIG. 1. - Static profiles in the 0 Meridian at backgrounds of 0 and 10 
asb. Medium of 10 normal subjects. Stimulus 10 mn. Arrows indicate retinal 
locations used in adaptometrie studies by different authors. 

Since patients are hemeralopic in the beginning of the disease 
one supposes in general an involvement of the rods. The methods 
used for measuring dark adaptation utilize one retinal locus or 
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Le. E. 

0. S. 

an integral measurement. A point to point examination of the 
adaptive behaviour of different retinal loci was not done, which 
would be necessary to confirm the isolated rod involvment. 

We have examined patients sufferin g from tapetoretinal degc- 
mration with kinetic and static perimetry. 111 the latter we did 
measurements in the horizontal meridian with photopic and scotopic 
background illumination. Moreover we investigated the temporal 
course of dark adaptation in different retinal locations, which 
were chosen from the static curves. The data described by atlap~o- 
metry and perinictry were compared. 
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OD J I3 29.3 73 Retinal eccentricity 

FIG. 5. - O.D. of a 24 year old male. Visual fidd and static profile in the 
0 Meridiran. White arrows in the lower graph show locations chosen for 
local adaptation. 

Figure 1 shows normal values of the static profiles at back- 
grounds of 0 and 10 asb and the location chosen by different 
aulliors to perform adaplaliori sludies. 
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Ftc. 6. - Local thresholds versus time relationship of pat. shown in figure 5. 

Usually one can predict from retinal pathology which functio- 
nal state or disturbance is existing. Figure 2 shows the fundus of the 
left eye of it 51 ycnr old male with pigment rctinopathy. I’igmcnt 
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deposits form an area outside a 15” to 20” radius reaching into the 
periphery to about 30”. Accordingly we wonltl expect a Eunctinal 
disturbance within this area. Figure 3 shows the visual field, static 
perimetry in the 0 Meridian at backgrounds of 0 and IO ash toge- 
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FIG. 10. - Advanced case of pigment retinopathy. Visual field, static profile 
in the 0 Meridian together with local threshold versus time relationship 
indicated by ‘white arrows solid Enc. Thresholds of a normal powon dotted 
lines. Shaded arca 61~0~s adaptational deficit. 

ther with the integral adaptation. The ring scotoma has a radius of 
45” sparing the center of 12” diameter. The static profile almost 
reaches normal values in the center. The peripheral retina outsicle 
the scotoma shows clearly diminished sensitivity and the integral- 
adaptation has an normal biphasic curve. Comparing the static 
profile at backgrounds of 0 and 10 asb :one can easily see a poor 
adaptation at the center, wheras the adaptation in the periphery 
amounts to 3 log units (fig. 4). Measuring the adaptation in the 
center at 6” and 42” nasally shows after 40 minutes a decreased 
threshold of half a log unit in the center, 3 log units at 6” nasally 
and 1 log unit at 42” nasally. The shaded area describes the amount 
of adaptation which is missing in relation to a normal person. In 
comparison to a normal person the, center adapts about 35 %, 
the point 6” nasally adapts 0 “? and the point 42O nasally reaches 
75 % of its nominal value. 
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The following examples show how static perimetry with photo- 
pit and scotopic background illumination allows a precise recor- 
ding and description of the functional state of the retina. Figure 5 
shows the #data of a 24 year old male with pigment retinopathy, 
a ringshaped scotoma outside 30” reaching into the periphery in 
sparing a temporal residual field. The static profile at 10 asb 
background illumination has a sensitivity diminished by half a log 
unit. In the remaining functional retina the paracentral loci are 
more sensitive than the center. Nevertheless the deficit is about 
half a log unit in the center and almost one log unit at 12” 
nasally (fig. 6). 

The static profile is much more apt to reveal quantitative 
changes of the sensitivity of a retinal locus. Figure 7 of a 34 year 
old male having a tapetoretinal degeneration sine pigment0 de- 
monstrates at the first examination a residual visual field of 20” 
diameter together with a large u-shaped peripheral remnant. The 
static profile shows in the center almost no adaptation whereas 
in the periphery at 50” we see an adaptation of about 3 log units. 
The integral adaptation at that time was nearly normal. 15 month 
later (fig. 8) the peripheral field looks almost the same. Compa- 
ring the static profiles within the peripheral field the aclapta- 
tion is now about 2 log units. Figure 9 giving local adaptation 
done in the center at 6” nasally and 30” nasally the strongest distur- 
bance is found at 6” nasally followed by less disturbance in the 
center and least in the periphery at 30”. In advanced cases of 
pigment retinopathies an example of which is shown in figure 10 
the peripheral visual field is completely lost. Static profiles show 
no significant difference at 0 and 10 asb background illumination. 
We see a complete absence of adaptation and the integral adapta- 
tion exhibits a typical monophasic curve. In the center and at 5” 
nasally the deficit of local adaptation in relation to a normal per- 
son amounts to 100 “/o. 

CONCLUSIONS : 

1. The kinetic visual field and the adaptometry of a single 
retinal locus do not allow the description of the functional state. 
This is much better done by static perimetry at different back- 
ground illuminations. 

2. The temporal course of local adaptation at any given retinal 
point gives information about photopic and scotopic components 
of adaptation. Just as important however is threshold in steady- 
state, which for clinical purposes is usually established at 4,O min. 
Comparison of normal and pathological curves shows the deficit. 
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3. The same information is obtained from static perimetry with 
light and dark backgrounds after the patient has adapted to steady- 
state. By comparing the thresholds at a given retinal point this 
method of investigation has the advantage of being less time consu- 
ming. Besides a whole Meridian across the visual field is des- 
cribed. 

4 In the 15 patients with tapetoretinal degeneration exami- 
ned with this method we found in contrast to literature a distur- 
bance of photopic and scotopic vision. The functional deficit is most 
pronounced in the paracentral area less pronounced in the center 
and only after the disease further developes the periphery is 
affected. 



VASCULARISATION OF THE RETROCHlASM+TlC OPTIC 

PATHWAYS 

M. RISS (Marseille) 

The optic pathways present, anatomically, two well diffe- 
renciated segments : one extra-cerebral, the other intracerebral. 
The blood supply of the former has been studied for many years 
and recent works have furnished numerous particulars on this 
subject. Research concerning Iltc intraccrebral blood supply has 
proi’ited from different techniques utilising, in particular, injected 
india ink, but certain points still remain to be inore deeply stu- 
died. 

This problem can be dealt with by two methods : 

8 the anatomical method, for the static aspect of the pro- 
blem, 

l the dynamic method, by attempting to correlate the arterio- 
graphic, neurological, and visual field results during the course 
of cerebral arterial occlusions. 

The aim of this paper is to define each of the different vas- 
cular territories of the optic pathways, based on a new technique 
of selective and whole-brain injections developed by Professor SA- 
LAMON. 

METHODS 

The first step consisted of the removal of the brains, followed 
by selective and whole-brain injections. The contrast medium was a 
mixture of minium-gelatine or baryum-gelatine. For the selective 
injections 4 or 5 cm3 were injected under scopic examination. 
The contrast medium used for the whole-brain injections was micro- 
pawe, injected under pressure, over a period of two to four 



448 L’ANN$E TH~RAPEUTIQUE ET CLINIQUE EN OPHTALMOLOGIE 

hours. Following the injections, the brains were fixed in form01 
for two months. After the fixation the hemispheres were tagged 
with radio-opaque markers, then photographed and radiographed. 
Finally sagittal, frontal and horizontal sections were made. 

The identification of the optic pathways, from these sections, 
was accomplished by referring to classical anatomical atlases on 
OllC 11a11t1, anil rrc’r~~t ncu~ osurgical rcsnlls on the other hand. 

1”) OPTIC TERRITORIES OF THE CIRCLE OF WILLIS 

Our method has only confirmed the accuracy of previous 
works, which we will cite for memory. 

A - The internal carotid trunk 

It gives branches to : 

- the EXTERNAL BORDER of the optic chiasma, by means 
of small vascular branches which originate at the internal face 
of the carotid trunk ; 

- the TNFERTOR STTRVACE and I’OS’I’l<1~IOl~ BOIWEIZ of 
the cl&ma 11y the intcrmecliary ol’ the hypophyseal arteries which 
can also originate from the posterior communicating artery. These 
branches supply the clecussation zone of the nasal fibers, due to 
the fact that they penetrate profoundly into the chiasma ; 

- inconstantly the beginning of the OPTIC TRACT. 

B - The antwior cerebral artery and the ctnterior cornmuni- 
cnling (trtcry 

The two cerebral arteries are generally connected to each 
other by means of the anterior communicating artery. Together 
they supply : 

r,- 1 -3 - the AN 1 LRO-SUI’hRlOR an d ANTERO-INFERIOR BOR. 
DERS OF THE CHIASMA ; 

- the INFERIOR SURFACE OF THE CHIASMA ; 

This anterior section of the chiasma is poorly irrigated, as 
opposed to the posterior which is well supplied. 

C - The posterior communicating artery 

It participates in the irrigation of the posterior border and 
inferior surface of the chiasma. It supplies the optic tract in 
conjunction with the anterior choroidal artery. 





SYMPOSIUM INTERNATION'AL SUR LE CHAMP VISUEL 449 

Thus, clinically, the chiasma has a vascularisation which pre- 
sents numerous characteristics. 

In the first place, there exists a multitude of macroscopic (8) and 
microscopic (20) anastomosis; which means that a bitemporal hemia- 
nopia is rarely due to a process originally arterial. Secondly, it 
should be noted that there are two different vascular territories : 
the superficial antero-superior territory and the postero-inferior 
territory which is well supplied and penetrates profoundly into the 
chiasma. 

During hypophyseal tumoral compressions these posterior ves- 
tiels will be impaired, which is the beginning of visual deficiencies. 

However, this theory is opposed in particular, by O’CONNEL, 
who feels that the decussation zone is the most fragile part because 
it shows the least resistance to the stretching of the visual forma- 
tions. 

[;I(;. 1. - I~orizontal gection 1 em. above the plant joining the 2 commissures. 
TIII' : posterior d~alumic: artery. 
CHA : anterior dhoroidal artery. 
CP : posterior cercbrd artery. 
A0 : wcipitd artery. 
1 : optic rudiations : paraventrieular ad terminal portions. 
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2”) OPTIC TERRITORY OF THE ANTERIOR CHOROIDAL ARTERY 

The anterior choroidal artery almost always arises from the in- 
ternal carotid artery and infrequently from the middle cerebral 
artery. It takes an antero-posterior course while keeping companion 
with the optic tract. It supplies the optic tract, the geniculate bodies 
and the beginning of the optic radiations. The choroidal artery 
sends out two types of branches to the OPTIC TRACT : 

- those which have an optical destination penetrate the optic 
tract at its borders then ramify. These vessels supply essentially 
the posterior two-thirds of the optic tract ; 

- the others cross the optic tract to vascularise the overlying 
structures. 

This interconnecting network plus the arterial system of the 
posterior communicating artery is, according to FRANCOIS, very 
effective. The choroitlal artery then passes on to the EXTERNAL 

FIG. 2. - Frolltal section passing 1 cm. posterior to the bicornmissurel lim. 
LC : lenticulo striate arteries. 
CHA : anterior choroidal artery. 
$Ep : Blatera!posterior choroidal artery. 

: supenor tbalamic artery. 
THI : inferior tbalamic artery. 
CP : postcl ior rcrrbldl al twy 
1 : optic latliations at tbc level oC tbc temporal isthmus. 

GENICULATE BODY. Its role concerning this structure has been 
the subject of much debate. This first authors felt that it playctl no 
role, attributing the vascularisation of the external geniculate body 
solely to the posterior cerebral artery. 
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Next, its role was expanded to include the internal half of this 
formation. Finally, according to FUGINO, its territory is thought 
to include the hilus and the anterior and lateral borders of the 
eperon. The anterior choroidal artery also supplies the initial part 
of the OPTIC RADIATIONS at : 

- the WERNICKE FIELD with the posterior choroidal arte- 
ries ; 

- the RETROLENTICULAR SEGMENT OF THE OPTIC 
RADIATIONS with the profound branches of the middle cerebral 
artery ; 

- TEMPORAL ISTHMUS with the lenticulo striate arteries. 
The effectiveness of the numerous anastomosis along the vascular 
territory of the anterior choroidal artery can be illustrated by the 
fact that surgical obstructions of this artery (COOPER) have never 
given a complete hemianopia and very rarely superior quadranta- 
nopias. 

14 

Frc. 3. - Sagittal scction passing 4 cm. from thr. intcrhemisphcric p’lut~c. 
Cl‘ : Iwstwiol c~rehrd urlet y. 

: artery of the internal cilpsule. 
ii . lenticulo striate arteries. 
CHA : anterior choroitlal artery. 

p”i? 
: anterior parietal artery. 
: posterior parietal urtery. 

:lf 
: a11ery of the angular gyws. 
: atcry of the white matter. 

1 : the rrtwlenticdar segment of the optic radiutions. 
2 : hcgimlilig of the pa~sventridlar segment of the optic rudiations. 
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3”) THE OPTIC TERRITORY OF THE MIDDLE CEREBRAL ARTERY 

The middle cerebral artery, terminal branch of the internal 
carotid artery, plays a considerable role in the vascularisation of 
the brain. It supplies the whole external surface of the brain by its 
cortical branches and furnishes the major part of the blood supply 
to the optic pathways. 

The middle cerebral artery presents two types of branches, 
profound and cortical, which will be studied successively. 

A - Profound branches or lenticulo striate arteries 

they participate, as was mentioned above, in the vascnlarisa- 
tion of : 

- the retrolenticular segment of the optic radiations ; 

- the temporal isthmus. 

Thus, microscopically, at this level there exists two juxtaposed, 
non anastomosed, arterial systems (FRANCOIS). 

B - Posterior cortical branches 

‘1‘11~ c:orlic:;tl l~rauclic~s of llic: niitltllc: ccrcbral artcry wbicb 
supply lhc optic territory are the following : 

- the anterior parietal artery, 

- the posterior parietal artery, 

- the angular artery, 

- the temporo-occipital artery, 

- the posterior temporal artery. 

These branches supply the optic radiations and the cortex. 

0 I’TLC RAl>lATlONS : 

These vessels supply the whole length of the optic radiations, 
from the temporal isthmus to the end of the occipital horn of the 
lateral ventricle. 

The anterior parietal arter.y has a very modest role. Its terri- 
tory includes the superior segment of the visual fibers at the level 
where they cross lhe anterior extremity of the occipital horn 

The posterior parietal artery has a role hardly more important 
than the anterior. It supplies only a segment of the superior border 
of the optic radiations which is located posterior to the territory 
irrigated by the anterior parietal artery. 
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* The angular artery supplies the superior fibers. 

l The temporo-occipital and posterior temporal arteries irri- 
gate the inferior fibers, assuring the near total vascularisation of 
the paraventricular fibers. 

The passage from the vascular territory of the middle cerebral 
artery to the territory of the posterior cerebral artery is clearly 
seen to be at the occipital horn of the lateral ventricle. In effect, 
the territories change internally to the superior or inferior borders 
of the occipital horn. The territory of the posterior cerebral artery 
is all the more extended towards the exterior as the occipital horn 
is shorter. In this case, the scissures always seem deeper. 

VISUAL CORTEX 

The middle cerebral artery supplies the entire external sur- 
face of the brain. It thus assures the arterial vascularisation of the 
per&striate and para-striate areas, which are situated on the external 
surface of the brain. In certain cases (4-71), it can vascularise even 
the extreme posterior part of area 17. This anatomical disposition 

FI(;. 4. - I’rontal scctioll pussing 3 cm. posterior to the hicommissllrul lint. 

it 
: arlcry of lhe white mMtcr. 
: artery of the angu’lor gyms. 

Et 
: nnterior par&al artery. 
: posterior parietal artery. 

Tl? : posterior tempo& artery. 
CP : posterior cerehrd artery. 
1 : oplic: rudiulious ; puruverltricdur purtiw. 
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would explain the macular sparing observed during some hemia- 
nopias, after obstruction of the posterior cerebral artery. 

The middle cerebral artery takes part in the vascularisation of 
the inferior surface of the occipital cortex (3rd and 4th occipital 
gyri) by intermediary of the posterior temporal artery and acces- 
sorily by the inferior temporal artery. 

Total occlusions of the middle cerebral artery lead to a com- 
plete hemianopia, due to the fact that the paraventrieular segment 
of the optic radiations is entirely supplied by the cortical hran- 
ches of the middle cerebral artery. As Van der BERG has shown, at 
this level, there should exist a profound circulation coming from 
the centripetal branches of the choroid plexus. It is possible that 
these branches are able to assure an adequate circulation during 
partial occlusions. However when there is a total occlusion of the 
middle cerebral artery, the presence of a hemianopia demonstrates 
the absence of a functionnal circulation sufficient to supply the 
periventricular segment. In the case of partial obstructions of the 
angular or posterior temporal arteries, one should find visual defi- 
ciencies in one of the quadrants, inferior in the first case, superior 
in the second. 

FIG. 5. - Sagitta’l section passing 3 cm. from the interhemispheric plane. 
CHPL : lateral-aosterior choroidal artery. 
ACL : calcarine artery. 
A0 : occipital artery. 

EIP 
: posterior cerebral artery. 
: posterior thalarnic artery. 

:i! 
: artery of the anpolar gyrus. 
: posterior parietal artery. 

PA : anterior pwietal artery. 
1 : optic radiations at the lovc~l of the Werniclte field. 
2 : oplil. I adiations (posterior one-Ibird). 



SYMPOSIUM nv~ERivxrIoni~L SUR LE CHAMP VISUEL 455 

40) THE OPTIC TERRITORY OF THE POSTERIOR CEREBRAL ARTERY 

The posterior cerebral artery is the terminal branch of the 
vertebro-basilar trunk. It supplies the optic pathways by means : 

- of its lateral branches, the thalamo-geniculate artery and 
the posterior choroidal group ; 

- of its terminal branches. 

It will be useful to study the distribution of the superficial 
and profound branches of the posterior cerebral artery. The pro- 
found branches supply the external geniculate body and the Wer- 
nicke field, while the superficial branches irrigate the terminal 
portion of the optic radiations and the visual cortex. 

FIG. 6. - Front81 section passing 5 cm. posterior to the bicommissural line. 
AC : calcarine artery. 
TP : posterior temporal artery. 
PP : posterior parietal artery. 
GA : artery of the angular gyrus. 
1 : lerminal paraventridilr portion of the optic radiations. 
2 : striate cortex. 

THE EXTERNAL GENICULATE BODY 

The posterior ccrehal artcry assures, as mentioned above, the 
blood supply for most ol’ the external geniculate body, by means of 



456 L’ANNGx ‘l’~rk~~~~w~~~yue ET CLINLQUB EN OPH’L’ALMOLOCIE 

the postero-lateral group of the posterior choroidal artery and the 
thalamo-geniculate artery. The latter artery is rarely isolated since 
it often furnishes a group of small vessels which supply the supe- 
rior extremity of the cerebellar penduncle. 

WERNICKE FIELD 

It is supplied by the anterior and posterior choroidal arteries. 

TERMINAL PART OF THE OPTIC RADIATIONS 

At this level, one should note the role of the occipito-parietal 
artery for the superior fibers and the occipito-temporal artery for 
the inferior fibers. 

PRIMARY VISUAL CORTEX : STRIATE AREA 

The posterior cerebral artery supplies the striate area by inter- 
mediary of : 

- the calcarine artery, 

- the temporo-occipital artery, 

- the parieto-occipital artery (accessorily). 

The calcarine artery often supplies the whole striate area but 
sometimes the temporo-occipital artery assures the vascularisation 
of the inferior lip of the calcarine fissure. Thus, the vascular terri- 
tory of this latter artery begins at the anterior extremity. 

The parieto-occipital artery plays a reduced role ancl is often 
inexistant at the superior lip of the calcarine fissure. 

The vascularisation of the optic pathways is complex because 
all the cerebral arteries participate in it. Selective arterial occlu- 
sions of different vessels should have neuro-ophthalmological con- 
sequences. An occlusion in one region may not give the same results 
as an other region due to the anastomosis. Thus, occlusions of the 
arteries of the circle of Willis, of the anterior choroidal and of the 
posterior colliihlriiicntiili: arteries arc often clinically silent. 

On the other hand, occlusions of the middle cerebral artery 
and its branches (especially the angular artery and the posterior 
temporal arteries,) give more frequently hemianopic dcficiencics. 
Occlusions of the terminal branclics of the posterior cerebral artery 
give a hciiiianol~ic: palhology aiitl associalcd pupillo-molar Iroubles 
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for certain profound branches. Arteriographic and perimetric com- 
parisons should clarify the dynamic aspect of the vascularisation of 
the optic pathways. 

FIG. 7. - Optic pathways (inferior aspect). 
NO : optic nerve. 

ii:: 
: optic chiasma. 
: optic tract 

CGE : external geniculate body. 
W : Werniclce field. 
SRL : retrolenticular segment of the optic radiations. 

fit 
: temporal isthmus. 
: optic radiations. 

cx : visual corkx. 
Distribution territories of the different arteries 

1 : territory of the anterior cerebral artery and anterior communicating 
artery. 

2 : territory of the branches of the internal carotid trunk. 
3 : territory of the posterior communicating artery. 
4 : tcrt itory of the anterior choroidal artery. 
5 : territory of the profound branches of the middle cerebral artery. 
5 bis : territory of the superficial branches of the middle cerebral artery. 
6 : territory of the profound hranchcs of the posterior cerebral artery. 
6 bis : territory of the supcrficia’l hranchcs of the posterior cerebral 

artct y. 
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PUPILLOGRAPHIC PERIMETRY IN HOMONYMOUS 

HEMIANOPSIA 

E.C. CAMPOS - G.W. CIBIS 

It is well known that Wernicke theorized that a hemianopic 
pupillary paralysis would be found only in lesions situated in front 
of the lateral geniculate body, since the pupillary fibers leave the 
optic tract at this level. 

WALKER (1914) demonstrated pupillary hemiakinesia (i. e. he- 
mianopic pupillary paralysis) in anterior and posterior lesions and 
concluded that the hemianopic pupillary reaction had no topical 
diagnostic value. The observations made independently by FRYDRY* 
CHOWICZ and HARMS (1940) and subsequently by HARMS and by 
other authors with pupillo-perimetric methods gave the same re- 
sults. Nevertheless WERNICHES scheme is listed in text books as a 
test to differentiate pre- from postgeniculate lesions of the optic 
pathway. 

An ol)jective method for registering the pupillary response 
which could be applied perimetrically has been developed. Utilizing 
this techniques HARMS ct ~011. examined three patients and suhstan- 
tiated earlier claims. Considering the importance of the problem, 
we decided to investigate the question of pupillary hemianopic reac- 
tion in suprageniculate lesions. 

The pupillary reaction was registered utilizing the Heidelberg 
pupillographi’. This device is a modification by ALEXANDRIDIS of 
the technique of infrared reflex photometric pupillography first des- 
cribed by MATTHES. 

The infraretl light rcflcctctl I)y the iris is convertctl into a 
voltage current which is feel into an oscillograph (1.11’. TONNW 

M33), or to a computer of average transients (CAT 400 C). The 
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light source used to elicit the pupillary reaction is monitored simul- 
taneously on a second channel of the oscillograph. 

The Heidelberg Pupillograph is strapped in front of one eye of 
the subject. The other eye is occluded. The subject looks through 
an opening in the capsule which allows a perimetric examination 
of the direct pupillary reaction up to 15 degrees to either side of 
fixation. The subjects were seated at a perimetric bowl. Varying 
background illumination, ranging from zero to 3,2 cd/m? was used. 
When zero cd/m2 was used, patients were dark adapted for 45 min. 
The light stimulus was a Xenon arc lamp with mechanical shutter 
(IF. TONNIES), giving a light pulse 100 msec. duration, which was 
assumed as square. 

Size of the test stimulus was 63 min. arc. Maximum intensity of 
the stimulus was 80 cd/m? measured at the surface of the perime- 
ter. Intensity could be reduced in steps of one tenth log unit with 
Schott N.G. neutral density filters. 

The stimulus was presented every three seconds fifty times 
in succession. The pupillary responses were averaged by the CAT. 
The averaged response was photographed (Recording Camera : 
Tonnies) from the oscillograph screen. Threshold was tlefinctl as 
that intensity stimulus which just produced a noticible response 
in the summation of fifty successive stimuli while l/10 log less light 
failed to show a response. 

Pupillomotor threshold was determined statically in the seeing 
portion of the visual field. The same stimulus was then presented 
to the equivalent retinal location in the scotoma of the same eye 
and presence or lack of a pupillary reaction documented. If no 
reaction was present, the pupillomotor threshold in the scotomatous 
area was then determined. The threshold in the seeing area was 
then repeated to insnie that there had been no change in experi- 
mental conditions. ‘I’1 ic difference in the pupillomolor tlnesholtl 
between seeing and hemianopic areas of each eye was thereby de- 
termined. 

The subjects were five patients who neurologically had every 
evidence of having exclusively posterior lesions. Three had occipital 
war wounds. Two had more recent cerebrovascular accidents. Optic 
discs in all patients appeared normal and were clocmlrented with 
color photographs. 

On the day of pupillographic examination static and kinetic 
perimetry was also performed. .4 standard background of 3,2 cd/m’ 
was used. Static perimetry was carrietl out in the zero meridian 
using a white test stimulus light, tcii min. arc iu tliamctcr. 

In all the patients, homonymous visual field defects and pupil- 
lary hemiakinesia were pointed out. We present only three exam- 
ples of them. 
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1) KM. age 64 (fig. 1). Visual fields showing a right homony- 
mous inferior quadrantopsia are here reproduced. Beneath each 
visual field the pupillogram of the seeing and scotomatous area of 

OD K M s-64 OS 

Stimulus=63’ 
O’Meridlan 

Background: 
1.5 cd/m2 

FIG. 1. - Right inferior quadrautopsia in a 64year-cold man with an occipi, 
td war injury. Pupillogram shows hemialcinesia in each eye. 

each eye is depicted. With a background of 1.5 cd per square-meter 
no pupillary response occured in either the seeing or blind portions 
of the retina to a test stimulus of 25 cd/m2. 

With a test stimulus of 80 cd/m2 a distinct pupillary reaction 
occured in the normal and failed to occnr in the scotomatous area 
of each eye. 

It is important to note that there is no difference in the pupil- 
lary reactions whether the scotoma is in the nasal or temporal 
retina. 

2) B.v.D. age 53 (fig-. 2) presents a paracentral left homony- 
mous hemianopsia. A test stimulus intensity of 20 cd/m” was 
subthreshold in both the blind and seeing retina of the right eye. 
25 cd/m’ produced a threshold reaction in the seeing portion and 
no reaction in the blind portion of the right eye. Increasing test 
stimulus intensilics ol’ 31, 40, SO and 62 cd/m” accentuate the pupil- 
lary response in the seeing portion, without producing any response 
in the equivalent area of the scotoma. A pupillary threshold reac- 
tion was obtained in the blind retina with a test stimulus intensity 
of 80 cd/m”. This threshold reaction is presumably due to scattered 
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I~omonymous scotoma in a 53-y+=old patient 
with cereblovascular accident. The pupillogram of the right eye shows 
the difference in pupillomotor threshold between blind and seeing areas of 
the visual field. 

light, which becomes more effective in this case clue to the small 
size of the scotoma. The hemiakinesia could then l)e tlemonstra!ctl 
only for a small range of test stimulus intensity, i.e. one half log 
unit. 

3) H.F. age 53 (fig. 3). At a retinal location 5” to either side 
of fixation pupillary bemiakinesia was present when a background 
of 3.2 cd/m” was used. 

With a background of 0.32 cd/m2 at the same loci the threshold 
for seeing and blind retina was the same. With this background a 
more peripheral retinal location is needed to again clemonstrate the 
existence of pupillary hemianopic paralysis. This is an example of 
the importance of scattered light, background illumination (i. c. 
retinal adaptation) ant1 ralinnl location. 

Our findings demolistrate that Wernicke’s hemianopic pupillary 
response can be elicited clinically, but that it has no value as a 
diagnostic sign to differentiate between lesions lying proximal or 
distal to the lateral geniculate body. The term << Wernicke’s pupil >> 
should therefore be restricted exclusively to the phenomenon of 
pupillary hemiakinesia, without the now common implication of a 
lesion in the optic tract in front of its termination in the lateral 
gcniculatc. 

Except for WALKER and subsec~ucntly ~‘RYDBYSCHO~VICZ and 
HARMS, why was this observation not made ? As we have shown 
in this study the test stimulus at which pupillary l~en~iakincsia can 
bc demonstrated is litnitcd to values at or near the pupillomotor 
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threshold. It is the application of threshold determination, a basic 
principle of static perimetry, to pupillography, which allowed Fry 
drychowicz and Harms to make their observations regarding the 
existance of pupillary hemiakinesia in all scotomata. In this way 
they were able to circumvent the misleading effect of stray light. 

Using the computer, we had the following advantages : 1) 
detection of the pupillomotor threshold by averaging of liminar 

H F 6-53 OD 

OD 

0’ Meridian 

ru 
0’ Meridian 

Stimulus -63’ 
YNosol-Seeing S”Temporol-Blind 

__c/cc -- 62 cd/m’ ?- -- 

-- 50 cd/m’ -- 

S”Nasal-Seeing 
F] 

5’ TemporaL-Ehd 

12,5 cd/n? -- -- 

- 
IO cd/m2 -- 

IO”Nosol-Seeing 
pi 

lo’ Temporal-Blind 

20 cd/m2 -- 

FIG. 3. - Right homonymous upper quadrantopsia. The pupiUogram shows 
threshold reactions with different levels of retinal adaptation at varying 
loci. 

rcpcnted stimuli ; 2) spontaneous pupillary movements and hippus 
were averaged out as random noise. 

Several hypothetical possibilities could be used to explain our 
observations and are in need of investigations : 1) the present 
knowledge of the anatomy of the pupillary pathway could be 
wrong ; 2) transsynaptic degeneration could occur. This could be 
either retrogracle across the geniculate synapse or into the pretectal 
area I’rotrl neocor-tical visual syslcrrt ; 3) tlamagc lo ImssibJe cflc- 
rent fibers to the retina or 4) inhibitory influence of higher lesions 
on the mescnccplialon can be postulated. 

Neuro-pathological pupillographic correlations ncctl to he made. 
Of further consideration is that we mav be dealing with a pupillary 
hemi-hypokinesia, rather than hcmiakinesia. That is, the response 
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from blind hemiretina at higher intensities may not be due enti- 
rely to CC’ scattered s light onto the seeing hemiretina. Perhaps a 
residual pupillary light reflex can be produced by stimulating the 
blind area of the retina. 

All these questions should be investigated and could be of 
benefit in explaining the phenomenon that we documented. 

Utilizing an ob,jective method of registering the pupillomotor 
threshold, pupillary hemiakinesia (Wernicke’s hemianopic pupilla- 
ry phenomenon) is demonstrated in five patients <with homonymous 
hemianopsia due to lesions above the lateral geniculare body. This 
shows that Wernicke’s hemianopic pupillary response is of no 
diagnostic value in differentiating benween lesions proximal and 
those distal to the lateral geniculate body. 
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TWO-OBJECT INHIBITION ALONG THE HEMIANOPIC 

BORDER 

NIELS - EHLERS 

INTRODUCTION 

Homonymous hemianopia is a fascinating experiment of nature, 
in which the function of the two cerebral hemispheres, the domi- 
nating ant1 Iba tiorl-tlotrli~i;~liIlg, is tlclc~alctl to c0cl1 of the two 
eyes, 011c: ol’ which sul)l)lic:tl by uticrosscd, ~~l~ylogcr~cticnlly young 
fibres, probably developed in the purpose of binocular vision, the 
other provided with crossed, phylogenetically old fibres, probably 
more concerned with perception of light and direction. The hemio- 
pit border is the line separating the areas of crossed and uncrossed 
fibres. It becomes clinically manifest in hemianopia, but by a 
simple S-object campimetry it may be demonstrated in normal 

. 

I,,,, 
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persons, as an inhibition of the perception of one of the objects 
(EHLERS, 1970). 

The purpose of the present paper is to report on some pro- 
perties of the border, as it appears in homonymous hemianopia. 

MATERIAL AND METHODS 

38 patients with homonymous hemianopia were examined by 
campimetry at 2 meters, and with the Goldmann perimeter, using 
several sizes of objects. 27 of the patients were able to cooperate in 
the two-objects campimetry (EHLERS, 1970). This two-objects peri- 
metry has also been performed in over 100 normal persons, the 
results of which will be briefly summarized. 

TWO-OBJECT CAMPIMETRY 

By campimetry with two neighbouring, horizontally disparate 
objects, the borders of the field of 2-object perception may he 
found as illnslratctl in fig. 1. Within a ccrlain peripheral limit the 
two ol?jects are perceivctl as two, but along the vertical through 
the fixation point there are zones, in the form of wedges pointing 
from above and from below towards the fixation point, where only 
one object is seen. In the central visual field two objects are cons- 
tantly seen. 

Studies have been made using a distance of 2 000 mm for exa- 
mination. The size of the objects have been 6, 10, 20 and 36 mm. 
The distanc*e 1,ctwcc.n 11x two objects have been varied hctwecn 18 
and 120 mm. The separation of the objects in the peripheral field 
of vision is difficult. The position of the isopters varies with trai- 

ning alit1 attention, for which reason statements of the size of fields 
is 1101 niatlc. Grcalcr ol~jcels arc more easily sepornlctl, antI witbin 
a certain limil, the grcatcr 11lc clistance between the IWO objects, 
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the more easily are they recognized as two. 20 mm objects may 
generally be separated 30 degrees from the fixation point, the 
usual outer limit in campimetry at 2 000 mm, More than a hundred 
persons (members of the hospital staff and patients) have been 
examined’ and no significant individual variations have been obser- 
ved. When the two-objects pass the hemiopic border, it is the first 
one that disappears..After a certain distance where only one object 
can be perceived, the first object distinctly reappears, and after a 
further movement, corresponding to the distance between the two 
objects, the second also becomes distinct. Fig. 2 illustrates this 
sequence of events, which may be elicited in passing from tem- 
poral to nasal, as well as from nasal to hemiretina. When the sepa- 
ration of the two objects is increased a ,distance is reached where 
no inhibition occurs. This distance increases with the excentricity, 
e. g. 15 degrees from the fixation point it is around 90 mm. If the 
two objects are vertically separated when they pass the hemiopic 
border no inhibition can be observed. A small vertical separation, 
in addition to the horizontal separation does not prevent the inhi- 
bition. With greater vertical separation the observation is very 
difficult, probably no inhibition exists. 

~cvcn patients with agncsia corporis callosi were studied 
(EHLERS, 1973). In 4 cases the diagnosis was verified by operation, 
in the remaining 3 it was made by pneumo-encephalography. All 
patients cooperated well in the examination. None of these 7 pa- 
tients could recognize the inhibition phenomenon. At first the exa- 

FIG. 3. - Homonymous hemianopia examined by objects of different size. 
The hemiunopic: border is &rp and straight in the right eye, while it 
is sloping in the left. 

mination was made without it having been explained. The patients 
constantly perceivecl two-objects, when these passed the hemiopic 
horder. Then it was explained that most people can see only one 
object when the two objects passed the hemiopic border. All pa- 
tients maintained that they could see two objects. 
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SLOPING OF HEMIANOPIC BORDER 

Perimetry with several sizes of objects may give a result as 
sl~own in fig. 3. The hemianopic border is sharp and straight in 
the right eye, while it is sloping in the left. With regard to this 
sloping of the border nine possibilities may be considered (fig. 4). 
The figures in the diagram indicate the number of cases of that 
particular configuration found among the examined 38 patients. 
More cases belong to the right hand group than to the other groups, 
but what is obvious from the figures is that a homonymous hemia- 
nopia with a vertical, straight and sharp border in each eye is a 
rare finding. 

TWO-OBJECT CAMPIMETRY IN HEMIANOPIA 

Among the 27 cases of homonymous hemianopia examined for 
two-object inhibition, this was found in 12 cases, either in one or 
both eyes. In 10 of the 12 cases the inhibition occurred along a 
sloping 01 a verl ical ho&r, only in Iwo casts tlitl the inliihilion 
Oc’Clll’ dolly il l)or(l(~r lilliilg inlo lhc blintl I’icltl. 

DISCUSSION 

The findings of two-object inhibition in normal persons along 
the hemiopic horder, of the sloping of the border in hemianopia, 
ant1 of inliibilioii alon g the: hcmianopic border in some, hut not in 
all cases of hcmianopia points to special functions in the hour-glass- 
shaped area above and helow the fixation point. A certain over- 
lapping of innervation is well-known from sensory nerves, and di- 
plopia might be expected alon g the hemiopic border if no inhibi- 
tion was present. 

It has been demonstrated in cats and mo&eys, that the area 
along the hemiopic horder is represented in the cerebral cortex at 
the 17/18 boundary, and that this cerebral area is connected to 
the same area in the opposite hemisphere through the corpus 
callosum (for refs. see EHLERS, 1973). The lack of the two-object 
inhibition phenomenoh in patients with corpus callosum agenesia 
suggests that this is related to an interhemispheric commissure 
through the corpus callosum. 

The presence of inhibition in some of the patients with hemia- 
nopia raises the question if the inhibition is of any value in locali- 
zing the lesion in the optic pathways. In the diagram of the 
intracranial oplic pathways with the occipito-occipital commis- 
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sure added (fig. 5) several types of homonymous hemianopia 
may be considered, indicated by numbers 1 to 5. Among the 
38 cases of hemianopia under study, an exact localization of the 
lesion was possible in a few cases only. Type 1, a cortical lesion lea- 
ving intact the occipito-occipital commissural fibres would be 
expected to show two-object inhibition. An example of this type 
was a man with an occipital fracture and large homonymous hemia- 
nopic scotomata. Inhibition could be demonstrated above the fixa- 
tion point, I)nt not below. A type 2 lesion was found in a young 
woman who had a large tumour involving the entire occipital lobe, 
probably destroying also the occipito-occipital fibres. No inhibition 
could be demonstrated in this patient. A type 3 lesion should show 
inhibition, and this was found in a woman with a convexity menin- 
gioma, probably leaving undamaged the occipito-occipital fibres. 
Type 4 lesions have not been diagnosed in this series, while two 
patients with lesion of the optic tract have been studied. In one an 
inhibition could be demonstrated, in the other this was not pos- 
sible. 

A homonymous hemianopia indicates a post-chiasmal lesion in 
the optic pathway, but it may be disappointing to realize how 
difficult it is from other clinical and neuroradiological findings 
exactly to localize the interruption of the nerve fibres. Thus, 
despite the study of a large number of hemianopias it is not at pre- 
sent possible to give any substantial support to the above hypothe- 
sis. Future efforts will be directed towards the collection of more 
casts wit11 cxaclly known localixalion lesion of the optic pathway. 
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In 38 patients with lesion of the post-chiasmal optic pathway, 
perimetry with several sizes of ob,iects revealed a sharp straight and 
vertical border in both eyes in only four cases, while in the majority 
of cases a certain tilting and sloping of the border was found. 

Special properties could therefore be expected in the hourglass 
shaped area, above and below the fixation point. In the same 
zone inhibition of 2-80bject perception in normal persons has earlier 
been reported. This inhibition could not be demonstrated in patients 
without the corpus callosum, and (was explained by occipito-occipi- 
tal inhibition fibres through the corpus callosum. 
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27 patients with homonymous hemianopia were examined for 
2-object. inhibition along the hemianopic border. In 12 cases an 
inhibition could be found, which in 10 cases was along a sloping, 
a vertical border, while in only 2 cases along a border tilting into 
the blind field. 

A possible significance of the Z-object inhibition along the 
hemianopic border in localizing an intracranial lesion is discussed, 
but it is stressed that larger series have to be studied before con- 
clusions can be drcwn. 
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THE RETROGENICULATE CENTRAL SCOTOMAS 

A. DUBOIS-POULSEN 

The central retrogeniculate scotomas are very rarely observed 
and it is difficult to find good examples of them in the literature. 
The reason is that in this anatomical region every thing is built in 
such a way that it cannot exist there any central scotoma. As a 
matter of fact in the homonymous hemianopsias the sparing of 
the macula is frequent. Numerous theories have been given to 
cxplaiu it and matomical ways llavc been tlcscribctl. ‘l’hcy tlemons- 
trate that there is double representation of the macula and that if 
the macula area is wounded ou one side it is impossible to have an 
observable lesion in the visual central field. On the other hand the 
optic retrogeniculate pathways constitute a territory where the 
vascular substitutions are very rich. The ramifications of the cere- 
broposterior and of the sylvian arteries are interfering there lret- 
wecu each otbcr s cspccially at the central area level. The bcau~ifnl 
works ol’ Beauvieux, of Ristich aud Goehniuo ou this question are in 
all the memories. When there is an obliteration of a vessel, it is 
always sul)stitutcd by an other. 

Iii atldition, llie macular l~undle is certainly less exposed to 
lesions than the other peripheral bundles of the retina. Along the 
optic pathways it has indeed a greater extent and a greater vohmle 
that the other bundles. 

The macular region is characterized by the so-called unity of 
conduction. To one cone corresponds a bipolar cell, to a bipolar cell 

~~*uigliouuar cdl, ant1 al lcast lo nnc scnsorial cell, one oplic filler. 
;p 

ns conception is certainly not accurate and it is very disputed 
nowadays, but physiologically it may be considered that there <is 
a rough unity of conduction or at least a pattern built on a very 
few mmlber of fibers. In the periphery each fiber is in connexiou 
with a basket of cells. The macular bundle is therefore less exposed 
to lesions especially to traumatic ones. 
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At the light of these explanations it may be easily understood 
why the macular lesions in the retrogeniculate region are so few. 
TO find them, the best is to do firstly an inventory of what is 
available and to see afterwards if a classification can be made and a 
theory proposed. 

The fundamental characteristic of these scotomas is to be homo- 
nymous. They are situated in both the visual fields exactly at the 
same site. The definition given by Traquair is still the best and it 
is good to read it again. 

cx Every deficit in a field is accompanied by an other deficit 
in the hemi-homonymous field. It establishes itself simultaneously, 
it is similar in position, identical in extent, form, intensity and 
comportment. In other words it is a deficit of the binocular field D. 

Every thing is in this sentence. Traquair did not know the 
precise procedures that are now available and he did a slight mis- 
take when he asserted the absolute congruence of the central retro- 
geniculate scotomas. In reality, they have not exactly the same form 
on each side of the visual field, but the definition he gave is still 
valuable. 

Juslicc tkursl I)e tlono al once whcu approaching this cluestiou of 
a theory which is still running and which says that when the 
optical pathways are wounded in their anterior part, directly 
behind the geniculate body, there is a lesion of the macula and a 
loss of congruence (that is to say that the fields on both sides are 
not corresponding like they should physiologically do). On the 
contrary when the lesion is posterior there should be a congruence 
and a sparing of the macula. The idea seems to be wrong and must 
be rejected. As a consequence it is not possible to be too confident 
with it and to search central scotomas in the anterior lesions, neglec- 
ting so the posterior ones. lt is necessary to examine everything 
and so to begin with the geniculatc bodies, to end with the cortex. 

Let us see what will be the harvest. 

Let us begin with the radiations immediately behind the geni- 
culate body. They may be studied in their superior part which goes 
through the parietal lobe or in their inferior part which goes 
through the temporal one. When they are wounded they give hemia- 
nopsias. l’n the temporal quadranopsias there has been not any cen- 
tral scotoma reported in the literature. I did not !Snd any fact 
which could let to think that a central scotoma may have been 
elicited by a lesion of the temporal loop of Meyer, nor in the infe- 
rior part of the optical temporal radiations. 

As to the parietal lobe I found one case only. It is that of 
Track Morton an English author quoted by Traquair. He would 
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have seen a little scotoma of the fixation point due to a tumor of 
the parietal lobe. I did not find anything else in the literature. 

As to the curved fold it was never found any central scotoma 
in its wounds. 

We must put together with these lesions of the radiation, epi- 
leptic parietal ones. They are due to wounds of the parietal cortex, 
but also to lesions of the white underlying substance. A case of 
very wide central scotoma extending to 10” around the fixation 
point and having the characters of a perfect hemianopsia has been 
observed. It is a personal case. That is all which may be found at 
the radiations level when one is dealing with the tumors. 

If it is the vascular processes which are in question there is 
equally nothing to be found unless we search for macular damages 
associated with the great homonymous scotomas which affect half 
the visual fields. But it is not our purpose today. 

Sometimes, nevertheless, traumatisms are able to affect the 
more external part of the radiations through the cortex and the 
white substance. Maybe we could find here cuneiform central SCO- 
tomas, that is to say having a point orientated towards the center 
of the macula and ending with a shape like a fan in the periphery. 
In fact, it is not certain that they are due to lesions of the radia- 
tions. They are more willingly considered as related to posterior 
lesions. The anatomical examinations which have been given are 
too concise and do not lead to any sure conclusion. 

We must therefore assess that when we are dealing with radia- 
tions we know but few things. The harvest is better when dealing 
with the cortex. Let us speak firstly of the tumors. With the tumors 
many central scotomas are found. Many of these observations are 
personal ones and I shall speak again ahout them when descri- 
biup the curious morphology of’ these tumoral syntlroms with clcc- 
tive involvement of the macula. 

In general in the tumors it is not that type which is observed 
but hemianopsias in which the macula is spared. Let us say 
between brackets, that if cluring the evolution the macula is 
concerned it is necessary to think to a tumor. Inversely if one 
observes a macula involved in a paroxystic syndrom, which is li- 
berated in the course of the evolution it is necessary to think 
to a vascular affection of the cortex. So it may be said that 
there are some macular scotomas in the tumors of the cortex. 

In the vascular processes, on the other side, it could be 
said that none has ever been found. It is in general great bila- 
teral homonymous hemianopsias with a sparing of the macula 
which iirc ol~scrvctl am1 it is very riirc lo liutl licmiai~opsins wilhoul 
sparing. They exist nevertheless and 1 picked them up because these 
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cases are very few in the literature at this level. There is firstly 
hemianopsic paracentral scotomas which do not involve the fixa- 
tion point, but which are very near from it. They concern the 
macula but not the fovea. There is afterward absolute scotomas 
which are surrounded by very vague homonymous deficits the 
maximum of which is on the macula. These scotomas have been 
described by Pozzi, by Wildbrand and Saenger and by Pesme. But 
they are three in the literature and that is all. 

There is a case which is due to Barkan where there is an 
unique macula scotoma for colours. In a case of Pesme there is 
a right macula hemianopsic scotoma which was understood to 
be homonymous because an hemiachromatopsia was found on the 
other side. 

That is all the cases of central scotomas found in the literature 
as to the vascular cortical etiologies. They are very few ! 

But we are now falling upon a mine. It is constituted by the 
traumatisms and especially the traumatisms after war injuries. 
They are very rich in central scotomas and it is them which 
have elicited the discussions from which is born the localisation 
of the macular centre in the occipital lobe. 

The observations begin with the world war number I in 
14.18. Every one remembers the works of Inouye, of Morax, of 
Moreau and Castellin, of Gordon Holmes. Plenty of cases have 
been described. 

It was always wounds (by shell splinters, or by bullets) 
which had perforated the occipital skull and which had wounded 
the occipital lobe. It is by drawing a topographic decalc of 
this lobe on the scalp that it was understood that the apex of 
the lobe occipital was corresponding to the macular area. 

During the last war, numerous works have been made on 
this question. A book has been devoted to it by three American 
authors : Teuber, Battersby and Bender. They gathered all the cw 
ses of occipital wounds they could find in the reports of the war 
1940.1945 and they called up the veterans. They took again all 
the observations and studied them as completely as they could. 
But they found only seven cases and it is only on these poor num- 
ber of cases that has been established the morphology of the true 
retrogenicular central scotomas. I will add for my sake two cases 
which I also observed during the last war. 

It is necessary to discriminate among these wounds antero pos- 
terior and transversal ones. The antero posterior ones have the 
greatest chance to damage only the occipital lobe. The transver- 
sal wounds injure not only the occipital pole on one side, but 
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also the occipital pole of the other side and in addition cut many 
formations in the white substance. The antero posterior lesions 
are consequently purest, the transversal ones are less interesting 
for the anatomical study. Besides it is possible to conceive in the 
occipital lobe altitudinal divisions that is to say vertical. The 
superior part of the occipital lobe is effectivily in relation with 
the inferior part of the visual field and vice versa. An antero 
posterior classification is representing the anatomy of the retina. 
The peripheral parts of the retina are represented in the anterior 
part of the lobe and the macula at its posterior pole. It is there- 
fore easy to understand that a lesion coming from behind the head 
may give a true puncture of the occipital lobe. 

How are the morphologies ? 

Many scotomas are altitudinal. They approach very Gear of 
the fixation point and they are always found in the inferior 
part of the macula. They are always inferior because they are 
always in relation with a wound of the superior part of the occi- 
pital pole. A wound of the inferior part which should give a 
superior scotoma is not compatible with life because of the hero- 
phile’s press the lesion of which should cause fatal hemorrages. 

The anterio posterior aspects are very typical. 

The scotoma is very often a wedge, reaching the fovea by 
its point which is very dense. Its angle fades and looses its den- 
sity towards the periphery. This aspect is so typical that when 
a wedge scotoma has an homonymous character it is necessary 
to think to an occipital process not only due to traumatisms but 
also to other etiologies. These wedge scotomas may be multiple 
and they give aspects which are called floriform each wedge dra- 
wing the petal of a flower. 

Here is for instance a scotoma which I have observed. There 
was on one side a sort of small wedge with a small lozange here 
another wedge and here too a lozange the whole being centrated 
upon the fixation point. In the other field there was a lozange 
but is was corresponding to the wedge, there was a triangle, 
a scotoma with no definite form and again a triangle. The figure 
represents a flower. But the interesting fact is that there is uo 
correspondance of one field with the other. There is a homony 
mia, there is a correspondance of the two fields, but there is no 
congruence, the form is not the same in both side. 

There are other aspects. Scotomas may be observed filling 
all the Iixatioll arca, without congr~cnce, but holed by a very 
small window like a small stenopeic hole which is named a peep 
hole by English authors. 
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Some scotomas are surrounding the fixation point : they are 
macular and not foveal. Some aspects are very curious with a 
spin underlining the fovea. Th e extent of the spin is very varia- 
ble. 

Some scotomas at the limit of a quadranopsia are pierced 
with a small hole which is representing the fovea. They are the 
rarest scotomas observed. The more frequent are the wedge scoto- 
mas and their combination in a floral form. 

How to explain this cuneiform morphology. 

It may be thought that the traumatism having wounded 
the rear part of the occipital lobe has given the maximum of 
lesions in its tip and that along its way through the lobe the 
radiations have been involved, hence the more or less important 
damages of the periphery. It is an explanation hut the separa- 
tion of the bundles along the cortical retina makes it very doubt- 
ful. These wedge scotomas are also found along the radiations 
Many schemas of their dispositions have been given. It is said 
that on the periphery the radiations are spread along a C 
with the superior quadrant in its superior curve and the inferior 
quadrant in the inferior one. Th e macula should he represented 
in the middle. These facts may give an explanation. A wound pe- 
netrating by the outer side should damage firstly the macular 
bundle and then aperipheral part. 

Another surprise of these retrogeniculate scotomas is their 
incongruence. As they are very small it should be thought that 
they could verify the theory of the corresponding points of 
Wildbrandt and Saenger. These points should be represented 
by a single one on the opposite occipital lobe. It is a great 
classical theory but it does not resist to the fact that when a 
lesion due to a bullet or to a bomb shelter is strictly limited to 
the occipital pole in its macular region, the scotomas are not 
congruent. They have not the same form in the right and in 
the left field, although they are homonymous and although they 
are situated in the same place. It must be concluded that the cor- 
responding points on the cortex are diffuse and not geometrically 
punctiform. 

There are extreme cases in that non congruence. Scotomas 
are known which on a side involve the fixation point and on 
the other side do not touch it. These cases have been described 
I)y TIXJI~I~IL Many have been obscrvod by I’AI’I’ELI~I~U’I’I:.I( during 
the war 14.18 and also by INVILLIER. A case has been published 
by P. MARIE and CHATELAIN. The congruence does not exist in 
these cases. 
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In another way of mind when a spared macula is found 
must we think that it is undamaged without any other investiga- 
tion ? The patient seems to fix very well but he may have at the 
side of his fixation point a small homonymous incongruent scoto- 

%r* 
Very often these patients reorganized their visual field. 

ey twist their vertical axis to succeed in fixation with a re- 
gion which is not yet the fovea but a pseudo-fovea. In other cases 
they shift the horizontal line of an eye in regard to the horizon- 
tal line of the other. Or they twist one eye and not the other 
one. The visual acuity is naturally lowered. The revealing sign 
is the position of the blind spot in the field. In one field it is 
too high in the other one too low or it is too external or too 
internal. What is thought to be in these conditions an extrafoveal 

I scotoma is a fovea1 one. The perimetric difficulties are great in 
these explorations. 

These scotomas are still interesting for other reasons. They 
are the site of phenomena which demonstrate that at their level 
the state of elementary sensations is left to enter in the state 
of complex perceptions. Phenomena of suppression or of comple- 
tude may be observed. 

Suppression consists in the fact that the scotoma is not percei- 
ved. The patients who have retrogenicnlate lesions are unaware 
of the presence of their visual deficit. It is so pronouncecl that 
when they are woundecl on the battle fielcl they are firstly not 
aware that they have been hurt to the head and begin to believe 
that they have been wounded to the ocular globes to which they 
attribute all the abnormal visual sensations they are feeling. Later 
on they deny the whole. 

Besides, inside the scotoma are observed completude phe- 
nomena. If the patient is asked to stare at an object so that 
one of its part is falling in the scotoma, the object is seen as 
a whole. Many experiences have been done to have a better un- 
derstanding of the fact. Teuber has drawn geometrical figures, 
squares, circles, rectangles. Great paradoxes are so found. The best 
quadrangular figure is a square and not a rectangle, if the 
pattern is so arranged that a part of a rectangle is falling 
inside a retrogeniculate scotoma, according to the completude 
phenomena it is a square which is seen but not a rectangle. Some 
times nevertheless it is a rectangle. If the figure is drawn with 
lines of a certain thickness and if the completude is good the 
thickness of the lines is the same all along the figure. But for 
some patients the completed side is filiform though the draught 
is normal where there is no completude. 

In another hand if two small electric lamps are placed 
on both sides of the scotoma and if they arc successively ligh- 
tcnctl the appearance is (if we call the lamps A and B) that A 
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is going to B. There is an apparent movement which is said to 
be of WERTHEIMER. The fact is observed too in a normal retina 
but it has been thought that diffusion currents took place in the 
cortex. It is not possible in that case for the diffusion should 
be acting through the lesion. The diffusion is not certain and 
this experiment puts again in question the theory of WERTHEIMER. 

There are exceptions to these facts. The patient is unaware 
of his scotomas when they are due to tumors or vascular pro- 
cesses. But when they are succeeding to wounds they are not 
ignored. The patient has the sensation that there is something 
but he does not know what. I observed a resistant who had been 
placed before a wall and had been shooted from behind. He 
received a bullet in the occipital lobe and lost his macular vi- 
sion on both side as well as the vertical median band of his 
two visual fields. This man was very disturbed. It must be said 
that his profession was tight rope walker. But it is not of his 
disturbance that I want to speak. He saw something but he could 
not say what. He said << I am spending my time to try to understand 
I cannot see here, there is nothing,’ and nevertheless I feel that 
there is something >>. This phenomenon is called the phenomenon 
of << almost seen >>. 

In certain cases the scotoma may he positivised. If the pa- 
tient is asked to look at a white sheet of paper strongly illumi- 
nated, the scotoma may appear on it as a dark figure. If the light 
is made flickering it appears also as dark. If a coloured paper 
is proposed and rapidly suppressed the scotoma has a comple- 
mentary colour. But some patients and it is not known why, see 
the same colour. The explanations are very difficult to give. 

Let us these scotomas and let us speak now of the scintilla- 
ting scotomas. 

There are two varieties, paroxystic and permanent ones. The 
paroxystic scotomas belong to the ophthalmic migraine. We shall 
not linger upon them for they are very well known. Nevertheless 
if they are scintillating it is very often forgotten to look at what 
is taking place in the middle of the scintillation. There is there 
a true scotoma, that is to say a loss of perception where the ob- 
jects are not perceived. The patient is unaware of the fact. SO 
there is in the ophthalmic migraine scotomas which have the 
characteristics of the retrogcniculatc ones. They are not percei- 
ved and the patient is unaware of them. There is a positivity 
but it is not that of the scotoma. It is a phantasm which is super- 
imposed to the scintillating scotoma. 

Permanent scotomas may be observed. They are particularly 
seen in the tumors. I observed two, one of them was a small para- 
central scotoma. It was corresponding to a compression of one 
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occipital lobe by a meningioma. This scotoma compelled us to 
difficult researches of its etiology, for the patient had been 
struck in the heart with a knife, he had been the victim of a 
murderer and we thought that the origin was vascular. At least the 
meningioma developed itself and the patient was operated. 

The second patient was a boatman in Le Havre harbour. When 
night was falling he saw before him slightly to the right of his 
fixation point a red lantern. It was a true lantern with its glas- 
ses and its crossed pillars. At each time the patient moved his 
eyes the lantern did go with them. It did not belong to a boat 
but moved in the space each time the patient was looking at it. He 
was thought to be mad and subject to hallucinations. Once upon 
a day his visual fields were examined and it was found that there 
were two homonymous scotomas in each of them at the place of 
the lantern. The radiographies show an enormous condensation of 
the occipital skull. The professor DAVID found a meningioma of 
the occipital pole. He took it out and the lantern disappeared. But 
a small scotoma is still remaining. A complete loss of the percep- 
tion in an island of the visual field absolutely unknown coincided 
so with a phantasm that is to say with an llallllcill;iliorl. This 
is typical of lhc I c~lrogcniculate scotomas. 

It remains many things to say about these retrogeniculate sco- 
tomas. Some are transient, they are situated on each side of the 
fixation point and appear when the patient is fixating. If he 
looks in an indefinite direction the two scotomas disappear. In 
other words a loss of perception is observed during attention. 
May be is it a question of the peristriate areas. It is very difficult 
to give an interpretation. 

T o put an end to this communication 1 would like to say 
that if these retrogeniculate scotomas are not much interesting 
because they are rare they are nevertheless paradoxical in many 
points of view. Macular sparings are described. They are explained 
by the presence of associative ways between the two occipital lobes. 
It is not still believecl in a way going through the corpus callo- 
sum nor through the chiasma and it is spoken of a double innerva- 
tion with a chessboard shape in the retina. But how is it possible 
that if a small bumb splinter damages an occipital lobe on one 
side there is a central double scotoma ? It is necessary to admit 
that in this case the sparing mechanisms are not working. Why ? 
It is not understandable. 



HOMONYMOUS DEFECTS RESTRICTED TO THE PERIPHERAL 

FIELD. REPORT OF A CASE 

H. BYNICE (Sweden) 

Tn rare cases, homonymous defects may be restricted to the peri- 
phcral field. Single such casts h&c been reported previously by 
DUBOIS-POULSEN (1952), ENOKSSON (1965), and others. 

The present report concerns a man, aged 39. After increasing 
headache for one week he developed drowsiness, bradycardia, neck- 
stiffness and a right oculomotor paresis. These symptoms were 
attributed to tentorial herniation by a large, chronic subdural hae- 
matoma, displacing the median structures 15 millimeters to the 
left. After evacuation of the haematoma, he restored to health. The 
only residues were a small vertical diplopia and visual field defects. 
The OICN was symmetrical. 

The left homonymous defects were found six days after the 
operation and have been constant for the subsequent nine months. 
They are congruous and restricted to the peripheral fields. There 
is a small notch in the horizontal meridian. 

It is natural to suppose that the defects are due to cerebral 
infarction, produced by strangulation of the right posterior cerebral 
artery at the time of the tentorial herniation. 

On the basis of anatomical studies by SPALDING (1952) the 
lesion may be either in the anterior portion of the visual radiation 
just lateral to the trigone, or in the extreme anterior end of the 
calcarine fissure. 130th those regions arc supplied by the posterior 
cerebral artery. 

The practical consequence is that homonymous defects may 
escape detection if only the central visual field is examined. 
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THE KING’S COLLEGE HOSPITAL VISUAL FIELD RECORD 

AND COMPUTERBED METHOD OF CHRONIC GLAUCOMA 

SUPERVISION 

R. PIWS CRICK 

Chronic glaucoma is the most important preventable cause 
of hliutlncss, hcing rcsponsihlc I’or 1.7 “/o of those registered blind 
in englnnd and wales. It rcquircs careful continuous and l&long 
supervision with the aid of sophisticated equipment. It has beer1 
my experience that adequate surveillance of the many glaucoma 
patients in the National Health Service and elsewhere has not 
been possible in the past because the information overload has 
prevented correct assessment and control of attendance with di- 
sastrous results in many cases. My experience leads me to believe that 
it is possible in the great majority of chronic glaucoma patients 
to discover a critical intraocular pressure range for a particular eye 
in a particular patient which prevents deterioration of the visual 
field. Dissatisfaction with conditions which allow preventable blind- 
ness led me to devise numerical recording of standardised tests and 
computer analysis of clinical findings, with a view both to impro- 
ving the standard of patient care and allowing clinical research 
into glaucoma based on the computer recall of the accurate records 
of large number of patients among whom special groups having 
special management can be coded, including the (< high risk >> pa- 
tients. It is also possible to detect non attendance so that those 
who fail to continue treatment and their general practitioners can 
be reminded of the risks of neglect. Attempts are also being made 
to improve the early diagnosis of glaucoma by family studies and 
by better communication between hospital ophthalmologists and 
other members of the medical, optical and ancillary professions by 
lectures, demonstrations and publications to draw attention to the 
potentially serious nature of chronic simple glaucoma and to 
the good prognosis if the condition is well managed. 
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FIG. 3. - 1I.C.H. glaucoma follow-up record. 
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The King’s College Hospital Computerised Record 

This is a flexible system of note taking evolved over the last 
four years which serves as a general ophthalmic record and at the 
same time yields analysable numerical data on the glaucoma aspect 
and matters relevant to it. The initial examination is recorded on 
two pages (fig. 1 and 2). Subsequently a section of similar format is 
completed at each attendance (fig. 3). Instructions for the use of 
the forms are followed by members of the team. 

The visual field is tested using the Friedmann Analyser with 
modification of the recording system. The field is divided into 
four quadrants each of three zones (fig. 4). The neutral density fil- 

VISUAL FIELD ,RECORDS (1) 

V.F.A. Field divided into 

4 quadrants and 3 zones 

Filter vulues 0 to 7 

at intervals of 0.4 log units 

e.g. 0.0 log units not seen = 0 

e.g. 0.0 log units just seen = 1 

e.g. 0.4 log units just seen = 2 

etc. 

FIG. 4. - Visual field records 1. 

ter values are recorded as numbers 0 to 7 at intervals of 0.4 log units, 
in order to make the fields comparable without having to pro- 
long the test by using every filter value, to make the numbers small 
for calculation and to avoid a value less than <( 0 D. The filter num- 
ber which just allows a stimulus to be seen is recorded. These va- 
lues are averaged for each zone so that a Sectorial Field Score and 
an overall Field Coefficient can simply be calculated (fig. 5). These 
findings have of course to be related to the age of the patient 
and to what can be expected in view of lens opacities or other 
pathological conditions, but they provide a rapid numerical com- 
parison of a series of fields recorded over a long period and they 
alert the ophthalmolgist to the need for a more detailed exami- 
nation. 
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FIG. 5. - Visual field wcnrds 2. 
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FIG. 7. - Basis of parabolic projection chart. 

FIG. 8. - Parabolic projection visual field chart. 
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I should like to mention our use of a parabolic visual field 
projection which I described at the Oxford Ophthalmological Con- 
gress in 1957. It will be appreciated that the usual isometric pro- 
jection in which degrees and distances on the chart are directly 
proportional is already an arbitrary manipulation of the field 
(fig. 6). This gives a very small representation to the important 
central field and I have found a parabolic field projection a much 
more useful representation using the parabola 5 y = x1. This 
allows the record of all examinations to be made on the same 
chart with a central field of reasonable size. This is in accord with 
the design of the cerebral representation of the field in the visual 
cortex, an example which we might well follow (fig. 7). On the chart, 
which is printed in terra cotta a peripheral field can be mechani- 
cally charted using a parabolic perimeter, a Bjerrum’s screen field 
too, and with Allan Friedmann’s permission his letters indicating 
stimuli are also incorporated so that the Visual Field Analyser 
results can also be recorded on the same chart allowing ease of 
interpretation of the fields as a whole (fig. 8). I should also like 
to indicate our lens holder which can be attached instantly to the 
Visual Field Analyser by the turn of a knurled screw so that re- 
fractive error which may be a very important factor can be correc- 
ted accurately. 

The numerical recording of other findings including gonioscopy 
and the diagnosis is also described in the Instructions. Criteria 
for diagnosis are defined in the King’s College Hospital Classifica- 
tion of the Glaucomas based on an international classification. We 
have also designed and used displays for <( real time >> computer 
activity which has great promise. To facilitate this a Field Com- 
puter and Automatic Transcriber is being developed with the Ap- 
plied Sciences Laboratory of the University of Sussex to allow the 
immediate recordiug of data, to attempt to control variables, 
to improve the distribution of the standardised stimuli and to 
redme the need for highly trained operators. 

We now have 700 patients in our files and we are hoping by 
collaboration with other hospitals using the system to have access 
to the records of several thousands of patients for research as well 
as the primary aim of preventing blindness from this condition. 
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STATIC PERIMETRY IN GLAUCOMA 

PEREZ-LLORCA 

We have carried out a massive investigation amongst the 
working population around Cadiz, with a special emphasis on the 
early diagnosis of glaucoma. 

Eight thousand and thirty two people passed through the 
initial phase of this << study P, which was carried out with n nlolde 
unit in the first hours of the morning iu the factories, before 
those being tested had begun their work. Ages varied ltetween eigh- 
teen and sixty nine years, with an average of 39, somewhat high for 
workers. Of these people only 157 were women. 

FIG. 1. - Wide and deep erosion in the inferior temporal quadrant that 
passed unnoticed in the kinetic perimetry, and appealed in the static peri- 
mrtry of lhc 225” mwidian. I.cfl rye. 
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FIG. 2. - Erosion in c< table >> form in the inferior nasal quadrant that passed 
unnoticed in the kinetic perimetry, and appeared in the static perimetry 
of the 315” meridian. I,cft eye. 

Apart from the functional tests of a classical ophthalmological 
worker’s check, all these people have had a fundus exploration, the 
central visual field rapidly examined with a Barrington-Flocks ta- 
chistoscopic campimeter, the periphery with a hand arc perimeter, 
and the intraocular pressure determined by indentation with weights 
of 5,s and 10 g, applying the Friedenwald nomogram. 

Having found pathological or suspicious pressure figures, cam- 
pimetric shortcomings or doubtful or excavated papillas, 227 in- 
clividuals were selected for a further examination in the ophthal- 

FIG. 3. - Diverse types of erosion ; 
in 

some of maximum dcnsily irppenred 
tllc: static perimclriw it1 11~: meridians SIIOWII ; otllcrs correspolld to 

normal Itinolic perimclries. 
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FIG. ~1.. - lhsious as << lablcs b> following the snpcrior and inferior poles 
of the blind spot. Right eye. 

FIG. 5. - Large erosions and increase in the diameter of the blind spot in 
the horizontal nvxidian. Right eye. 
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mic clinic ; of these only three were women. The proportion of 
<< suspicious >> cases, as a result of the initial screening described, 
was therefore 2,83 per cent ; the insignificant proportion of women 
in the total number of people investigated, how.ever, lacked sta- 
tistical value. The average age of these unconfirmed glaucoma cases 
was forty three. 

FIG. 6. - Erosion in the inferior temporal quadrant ; appeared in the static 
perimetry of the 225” meridian, being normal that of the parallel of the 
normal blind spot. Left eye. 

The second phase through which these 227 preselected indivi- 
duals passed systematically, included a quantitative kinetic perime- 
try using the Goldmann instrument, standardised with illumination 
of the cupola at 31,5 a&., and for the test without filters at 1.000 
asb. Except when the visual acuity of the patient did not make it 
possible, the test with l/4 mm2 was always used, and apart from the 
peripheral isopter without filter, those of 0,315, O,lO, and 0,01315 
were ,determined. In any exceptional case, in which said last isopter 
was still quite ample, one used as a fifth the same filtration with 
a l/16 mm2 test area. The intraocular pressure was taken by appla- 
nation in this second phase, after biomicroscopically exploring the 
papilla in determined cases. Wh en reasons for doubt persisted a 
test of combined provocation was carried out. The intraocualr pres- 
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sure was taken as a fundamental criterion of the diagnosis, and 
all of those who, with or without provocation, repeatedly gave 
figures of 24 or more mm of Hg, were diagnosed as glaucoma cases 
and indexed for control. Thus we obtained a definite figure of 167 
glaucoma cases, all male. This figure represents 2.08 per cent of the 
total number of people explored, and of these only 11 knew of 
their illness, which represents 0,13 per cent of the healthy people 
investigated and 6,5 per cent of the cases actually existing. 

FIG. 7. - Erosion at the point of talcin g the form of a step or open table ; 
appeared in the inferior nasal quadrant in the 225” meridian. The parallel 
of the blind spot was normal. Right eye. 

The third phase was the more careful study of the 167 cases 
considered as confirmed. Of them, 93 were showing appreciable 
deficiences on the Goldmann quantitative perimetry but the remai- 
ning 74 were showing sensibly normal fields for their ages, which 
led to a further study. Firstly on the tangent screen for the central 
field, which showed baring of the blind spot and abnormal angiosco- 
tomata in 12 more of the 74. We had then 55.68 per cent with dece- 
lable deficit by the classic quantitative kinetic Goldmann ~Jerime- 

try, that increased to 62.87 per cent if we carefully studied the cen- 
tral field and blind spot on the tangent screen at 1 m (illumination 
for the test 715 Lx., and for the screen bctwcen 358 and 179 Lx. ; 



SYMPOSIUM INTERNATIONAL SUR LE CHAMP VISUEL 503 

projection campimeter by Bausch and Lomb). The remaining con- 
tingent of 62 (already only 37.13 per cent of the total, and we 
ought to remember that we were dealing with apparently healthy 
people) led to the systematic static study of these in the oblique 
meridians of 225-45” and 135-315”, to which we added, in many 

FIG. 7 bis - Paracentral erosion of appreciable depth in the inferior temporal 
quadrant, 315” meridian. The parallel of the blind spot was normal. Right 
eye. 

FIG. 8. - Erosion appeared in the inferior nasal quadrant, 225” meridian. 
Right eye. 
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cases, the horizontal or that which any depression in an isopter 
might suggest advisable. We used the Goldmann perimeter for this 
technique also, with the same basic calibration for test and cupola 
controlled in each exploration. We left the patient to adapt for 
ten minutes prior to the test and corrected the refraction indivi- 
dually to avoid accomodation in the central field. The 35 central 
degrees, either side of the fixed point, were stimulated one by one, 
coming always from subliminal values and allowing three seconds 
between each two stimuli to avoid local adaptation. 

--- - w 40 ?@ w 100 ” , 

FIG. 10. - Step erosion appeared in the 225” meridiun of the inferior nasal 
quadrant. Right eye. 

The findings here surpassed our expectations : In 39 of those 
62 individuals with totally normal qnantitative kinetic perimetries, 
there appeared clearly pathological erosions between 10 and 30 de- 
grees, especially in the inferior nasal oblique meridian ; in second 
place for freqnency, in thr srcpwior fcrnpornl oldiqrw mwidinrz ; 
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with much less frequency in the opposite inferior temporal meTi* 
dian, and very rarely in the superior nasal meridian (the relative 
percentages would be 53 per cent for the inferior nasals, 49 per 
cent in the superior temporals, 32 per cent in the inferior tempo- 
rals and 7 per cent in the superior nasals). The most dense defects 
of this type, moreover, were those found in the inferior nasal qua- 
drants. These depressions would be the first stages of scotomata 
cecopeta arcuata of Bjerrum which would be able to grow over 
all the nasals towards the centre line, giving place firstly 
to retractions in the shape of the step of ROENNE due to the 
isopters that will erode. In 9 per cent these static perimetries have 
revealed also effects on the luminous sensitivity at the fovea, and, in 
nearly all of them, much wider limits to the blind spot, and nar- 
rower limits to the corresponding isopters than in the previous 
kinetic perimetries - in some cases the difference is very consi- 
derable. The perimetric deficiencies found by this technique took 
the total to 144 field defects in the 167 glaucoma cases diagno- 
sed, which represents 86.22 per cent. 



TYPICAL VISUAL FIELD DEFECTS IN GLAUCOMA, 
DETECTION AND FOLLOW-UP 

WILLEM M. VERDUIN - ERIIC L. GREVE 

INTRODUCTION 

This is ;I denlollsl~;~tioi~ ol’ 111~ results ol routine visrial lield 
ex:iminalion ol’ g I;III~Y~III;I paliculs iu Ih: Univcrsily Kyc Clinic or 
Amsterdam. 
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Fig. 1 a 
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FRIEDMANN CENTRAL FIELD ANALYSER 
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In the original communication in Marseille the visual fields of 
many more patients have been shown, but due to limitations of 
space in this book only 4 cases can be shown. 

This first two cases show the earliest types of defects. 

CASE 1 : shows a typical deep early very small paracentral 
defect which extends into a wedgeshaped defect in coecopetal di- 
rection. 

CASE 2 : shows the earliest detectable form of nasal depres- 
sion in the intermediate field. 

CASE 3 : shows a typical paracentral defect and an additional 
sievelike defect which results from deterioration of wedgeshaped 
defects. 

CASE 4 : shows a follow up series, starting from a normal field 
and developing into a complete fibre bundle defect in 3 years. 

The instruments we use are : the Friedmann Central Field 
Analyser with the normal frontplate (or, in special cases, the 
<< Amsterdam >> frontplate), the Tiibingen Perimeter and the (Gold- 
mann Perimeter. 

FRIEDMANN CENTRAL FIELD ANALYSER 
(COMPOSITE cwvW 

Eys-Loft,‘biM 

oats 4-3’74 +AT c-2.0 90° 

FIG. 3 a 
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Our method of examination has been ,described in detail else- 
where. (GREVE, 1973). 

It is stressed and as we hope clearly shown that both early 
detection and accurate follow up can not be performed without 
static perimetry (both multiple and single stimulus). 

3 
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30” 20” loo O0 100 zoo 30” 

Fig. 3 e 
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DESCRIPTION OF CASES 

Case 1 is a patient with glaucoma simplex. I.O.P. up to 30 mm 
Ha- 

This is a visual field with a typical early defect in the lower 
hemifield. The Friedmann Analyser shows a defect of 1.8 log. unit 
in the 300” meridian. Kinetic and static perimetry revealed that 
the small defect for maximal luminance extended in coecopetal 
direction as a small wedge-shaped scotoma in the 270.285” and 300“ 
meridian. The 315” meridian shows the defect of maximal lumi- 
nance. The periphery has no defects. For the follow up it is neces- 
sary to assess the defect where it is relative and where it is 
maximal. 

Case 2 is a patient with glaucoma simplex. I.O.P. up to 20 
mm Hg. The Friedmann Analyser results show a slight depression of 
the light sensitivity (nasal superior field). 

Kinetic perimetry shows no defect. Static perimetry in the 
165” meridian shows a small defect of 0.5 to 0.8 Log. unit. The 
31.5” meridian reveals another small early defect. This is a wedge- 
shaped scotoma (see GREVE, 1973). 

Investigation with kinetic perimetry alone can not expose these 
defects. 

The type of defect in the 165” meridian is a typical example 
of an early defect in the intermediate nasal field. 

Fig. 4 f 
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Case 3 is a patient with glaucoma simplex in a slightly more 
advanced stage. His I.O.P. before operation was up to 30 mm 
mercury. A trabeculotomy was done in 1971. I.O.P. after opera- 
tion up to 22. 
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Visual ficltl cxalninalion was pcrfornrc:tl in 1971 (prc-op.) and 
in 1972 and in 1974. 

In 1971 a deep paracentral fibre bundle defect was found with 
a few relative defects (see 45” m.). 

s+ 2.0 4. 

Fig. 4 j 
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The examinations of 1972 and 1974 show a deterioration. In 
1974 there exists a typical sievelike defect (static perimetry). This 
example shows clearly the development of defects in previously 
normal parts of the visual field and from wedge-shaped defects. 

This kind of follow up can only be performed with static peri- 
metry. 

Case 4 is a patient with glaucoma simplex. Both eyes were 
operated in 1967. The right eye had no defect in 1970. V.F.E. was 
performed every year since. I.O.P. up to 22. Fig. 4 shows the dete- 
rioration of the previously normal field. In 1974 the patient had a 
complete fibre bundle defect in the lower hemifield and an early 
defect in the upper hemifield. This follow up series shows how in a 
normal field a wedge-shape defect develops that subsequently in- 
creases in intensity to become a defect for max. L in 1974 (225”). 
Here a complete defect developed in 3 years. 

SUMMARY 

BIBLIOGRAPHY 

GREVE E.L. - Single and multiple stirnub. Static perimetry in glaucoma. 
The two phases of visual field examination. - Docum. Ophthal., 136, l- 
355, 1973. 



LIGHT SENSE THRESHOLDS OF THE MACULA 

Mr. A.I. FRIEDMANN (London) 

. 

There are onlv a few tests of macular function available as a 
routine clinical test, and most of these are somewhat crude. Visual 
acuity, a measurement of the form-sense of the macula, although 
a most important test of macular function ,is very insensilive in 
tlctccting slight macula dysfunction as is the Amslcr Grid. The ma- 
cula photo-slress test was tlcvclopc:tl LO ohlain a more scnsilivc lest. 

When the Visual Field Analyser was developed, employing it as 
a test of macular function was not contemplated. After a few years, 
however, it was realised that if the central fixation target was 
removed, the hole could be used as a stimulus to test macula func- 
tion. If the position lever is placed between A and B all other sti- 
muli are blocked off. 

The material for this survey was obtained from 795 eyes of phy 
sicists and technicians exposed to laser radiation in routine exa- 
minations to determine whether any retinal damage was occurring. 
Only normal eyes were included in the survey and the spectacle 
correction for close work was routinely used. 

TECHNIQUE 

The subject is instructed to fix the small central hole which 
has a white ring surround, and a stimulus is found by changing 
the neutral density filters so that the subject sees either some of 
ten stimuli shown to him, or all of them, but if the stimulus is 
tlecreased by 0.2 log unit, none of the 10 stimuli are seen. The 
slimuli which could bc seen was taken as the stimulus threshold. 

The test takes a couple of minutes for each eye. 

The results are shown in table 1. 
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TABLE 1 

AGES 

31.40 

1% 

12 % 

61 % 

24 % 

3% 

213 

41.50 

1.5 % 

2-l % 

52 % 

19 % 

1 % 

133 

51.60 61.65 

3 % 

19 % 7% 

69 % 64 % 

9 o/o 29 $2 

58 14 

FILTER DENSITIES 

The column across the top of the Table shows the five age 
groups, and the column down the left-hand side shows the filter 
densities at which threshold was found. The findings are given in 
percentages, and the number of eyes in each group is shown at the 
hottom of the table. 

From this table it will be seen that in the age group up to 
40 years, 99 % of eyes had macular thresholds with filter densities 
of 2.4 or higher, in the 41-50 age group 99 ‘% with filter density 
of 2.2 or higher, in the age group 51-60 91 % also with a filter 
density of 2.2 or higher, and the 61-65 age group 100 ‘% with a 
filter density of 2.0 or higher. This last group is too small (14 eyes) 
to be accurate statistically. 

It will also be seen from this table that the spread of thresholds 
in each group is about .6 of a log unit. 

The difference between age groups is clearly seen in terms of 
the filter density. 
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The high filter density shows a greater percentage of eyes in 
the youngest age group, whilst the lower intensities show a greater 
percentage in the older age groups. 

An analysis of individual cases showed that with very rare 
exceptions did the macular threshold vary by more than 0.2 log 
units between the two eyes of the same individual. Also that where 
the same eye was tested over a number of years that the great 
majority of eyes did not vary by more than 0.2 log units from the 
commencing value unless the time span carried the subject from 
one age group into the next one. 

CLINICAL APPLICATION 
. 

Macular thresholds in amblyopic eyes show a near normal res- 
ponse indicating the cortical organisation of the form sense (visual 
acuity). This test, therefore, will indicate clinically whether a 
subnormal visual acuity is due to amblyopia or not. 

Several cases of central serous retinopathy, where the visual 
acuity in the affected eye was normal, were found to need an in- 
crease in the filter density of 0.8 or 1.0 log unit to obtain threshold 
in the affected eye, indicatin g the sensitivity of the test. 

A wide variety of the pathological conditions have shown that 
the macular threshold is a far more accurate measure of the im- 
provement or worsening of the condition than the measurement of 
visual acuity. It is recommended that both tests should be done. 



THE APPLICATION OF SHORT-DURATION FLASHED STIMULI 
TO VISUAL FIELD EXAMINATION 

C.H. BEDWELL (London) 

[NTRODUCTION 

Flashed light stimuli of approximately 300 y sets. duration pro- 
duced from an electronic flash tube have latterly found application 
in visual field investigation in the Visual Field Analyser, described 
by FRIEDMANN (1966) and BEDWELL (1967), and subsequent papers. 

This light source has the advantage of consistancy of output, 
long life, and a spectral emission near daylight. The duration of 
exposure is within the critical limits to allow integration of the 
light flash by the eye, and short enough not to affect retinal light 
adaptation, or to alter pupil size during the examination. A flashed 
light stimulus is particularly applicable to static quantitative peri- 
metry, employing either single or multiple stimuli. 

In general, the threshold of visibility of a stimulus will clepend 
on its luminance in relation to that of the surround, - hence reti- 
nal adaptation - its angular subtense at the eye, duration of expo- 
sure, the area and region of the retina - hence receptor type and 
population - stimulated, and coefficient of summation. The pur- 
pose of this paper, then, is to discuss some of the research with 
which the author has been concerned regarding these various 
aspects of visibility applied to flashed stimuli of approximately 
300 or. sec. duration. 

BACKGROUND LUMINANCE, STIMULI LUMINANCE, 
AND STIMULI ANGULAR SIZE 

Threshold contrast visibility was examined for stimuli sub- 
tending 12’ and 24’ at the eye for background luminances of 1, 5, 
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Fig. 1 ((left) 

FIG. 1. - Typical average isopters showing variations in threshold 
for a background ~luminance of 5 asb. For stimuli subtending 12’ 
respectively at the eye 

contrast 
and 24’ 

I 

Fig. 1 (right) 
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10, and 15 asb. (0.1, 0.5, 1.0, and 1.5, ft lamberts) for the central 
field of the right eye up to 300 eccentric from the fovea, BEDWELL 
and OBSTFELD (1970), and BEDWELL (1972). 

The intervals between isopters tend to decrease with increase 
in background luminance, and with increased stimuli size, fig. 1. 
There appears to be an approximately linear relation between the 
spacing of these intervals and logarithmic changes in stimuli lumi- 
nance. These results appear to be in general agreemeht with those 
of other workers using comparable sizes of stimuli and background 
luminances, but longer duration of exposure, e.g. JAYLE, e.t.c. (1965), 
examining the nasal meridian. The isopter shape and spacing will 

Fig. 2 (left) 

96 

Fig. 2 (right) 

FIG. 2. - Comparison of receptor and ganglion call population isopters and 
visual field isopters at threshold contrast, for a background luminance of 
15 asb, and a stimulus subtending 12’ at the eye. (Cones X 1000, rods X 
100 000 per mm*, and ganglion ceUs 100 per wz). 
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be influenced by the receptor type stimulated and population den- 
sity of the ar,ea involved, fig. 2. 

BLACKGROUND LUMINANCE ECCENTRICITY 

ASB 

: 
f& 

20 
1.5 
0.95 

;;.i; 

10 (Ok) 1.1 
15 (0.7) 0.9 

(:Agf 

Average coefficients of summation for short-exposures stimuli at four levels 
of ;background ,luminance (figures between brackets include estimated values). 

FIG. 3. 

COEFFICIENTS OF SUMMATION 

The coefficients of summation increase with eccentricity, de- 
crease with background luminance, fig. 3, and tend to vary along 
different meridians, OBSTFELD. These results appear to be in 
keeping with those obtained by others under similar circumstances 
but much longer duration of exposure, ,e.g. FANKHAUSER and 
SCHMIDT (1958, 1960). 

INDIVIDUAL VARIATIONS IN VISIBILITY 

As with other stimuli, individual variations in threshold con- 
trast visibility depend on the meridian examined and eccentricity, 
fig. 4 & 5, apart from external aspects. Approximately the varia- 
tions are of the order of 0.3 to 0.4 log units, for a young age 
group, and are comparable with threshold data obtained with the 
Goldmann bowl perimeter using static stimuli, VERRIEST and 
ISRAEL (1965). 

VISIBILITY AND AGE 

In general threshold contrast visibility tends to decrease with age, 
the deviation in the older age group depending on the visual state 
of the sample used. In a survey of 100 subjects with normal vision, 
the thresholds were assessed on the Visual Field Analyser at a 
setting where all the patterns could just be seen. Fig. 6. 
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FIG. 4. - Typical average threshold gradients and standard deviations for a 
background luminance of 15 ASB, and stimulus size subtending 24’ at the 
eye. 
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ROUTINE VISUAL FIELD SCREENING 

To obtain an appraisal of the application of multiple patterns 
of these stimuli using static quantitative perimetry, the central 
fields of nearly 2 000 subjects - the majority over 40 years of 
age - were screened on the Visual Field Analyser. A filter setting 

FIG. 5. - Average isopters with standard deviations in terms of isopters of 
threshold contrast for a background luminance of 1.0 ASB for a stimulus 
subtending 12’ at the eye, and B 24’ at the eye respectively. 
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FIG. 6. - Scattergram of threshold contrast in terms of N.D.F. f+lter setting 
and age for 100 normal subjects. 
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of just below the threshold - usually 0.2 log units above, or at, 
recommended age level setting - was needed. To enable a more 
useful assessment of routine screening to be made a number of 
situations involving readily observable “fundus changes were omit- 
ted, in particular myopic degeneration, senile macular degenera- 
tion, choroidal changes, active and passive evidence of retinal 
haemorrhage, and amblyopia. Under miscellaneous retinal condi- 
tions were two cases of retinitis pigmentosa - one new and partly 
sine-pigmentosa, and one unusual case of bilateral senile pigmen- 
tary degeneration were however included. 

FIG. 7. - Types alld proportions of field defects out of 1860 cases screened - 
total defects 2.86 %. 

The 2.86 ,“/o of visual field defects detected appears significant, 
and the 1.02 % of glaucoma cases compatable with the likely inci- 
dence of the condition. Fig. 7. 

Further aspects of multiple stimuli static perimetry in glaucoma 
are discussed in GREVE. 
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ERRORS IN PERIMETRY DUE TO INCORRECT LOCATION 
OF THE EYE WITH PARTICULAR REFERENCE 

TO THE FRIEDMANN VISUAL FIELD ANALYSER 

L.G. RIPLEY, Ph. D 

1. INTRODUCTION 

The Friedmann Analyser is well known for its use in the deter- 
mination of visual fields. The position of the liatient’s head is 
tlctcrmined by a fixed forehead rest and an atljuslal~le chin resl and 
the position of the patient’s eye is not tlircctly tlctcrmincd by 
means of an eye piece. Due to operator errors or abnormal skull 
shape, the eye may therefore not be in its assumed position on the 
axis of the apparatus and at a known distance from the fixation 
target. The results of any such misalignment are that a stimulus 
will not be presented exactly in the region of the visual field with 
which it is normally associated and secondly that the intensity of 
the stimulus will have varied from its assumed value. The main 
object of the following discussion is to determine whether the first 
of these effects is significant.. 

The Friedmaml Analyser is one instance of the general class of 
tangent screen perimeters or campimeters in which stimuli are 
generated in a plane normal to the assumed line of fixation. Ano- 
ther common arrangement is that of the bowl perimeter in which 
stimuli are generated on a spherical surface centred on the eye. 
It is proposed to compare the effects of misalignment of the eye 
for each of these two basic geometries. 

2. ANALYSIS 

During perimctry the eye is assumed to be at a known position 
and fixated on a specified target. It is most convenient to resolve 
the displacement of the eye from its assumed position into its 
components parallel to and perpendicular to the assumed line of 
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fixation. These will be called the axial displacement and radial 
displacement respectively. 

A displacement of the eye will generally lead to a variation of 
the angle of eccentricity of any stimulus from its assumed value. 
Likewise, variations may also accur in the meridian. 

a) Effects of Axial Displacement 

Axial displacement will not cause a variation of the meridian 
of any stimulus. 

Fig. 1 shows how an axial displacement of the eye (Da) leads 
to a variation in the eccentricity of a stimulus (0) from its assumed 
value of (I,,. Since D, is small compared to d then an appropriate 
definition of an axial sensitivity factor is 

S, = d% = Sin 28, 

-iii 2d 
D, = 0 (1) 

for tangent screen apparatus. This has a maximum value of 1/2d 
radians per unit length when B0 = 45” and a minimum value of 
zero when O0 = 0 or 90”. 

Target 

\ 

I,d * 

Fig I Effect of, Axial Displacement 
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Similary, for bowl apparatus with radius R 

s, = sin o. 

R (2) 

which has a maximum value of l/R radians per unit length when 
B0 = 90” and a minimum value of zero when 0, = 0. 

Comparing the two results : 

S,, tangent R cos 0, 
= 

S, bowl d (3) 

which shows that when R < d the tangent screen always has a 
lower sensitivity than the bowl and when R > d the tangent 
screen has a lower sensitivity for 0, > cos-l (d/R). 

b) Effects of Radial Displacement 

Radial displacement in the direction of a stimulus will cause 
no variation of its meridian and a maximum variation of the angle 
of eccentricity. This is illustrated in fig. 11. 

For tangent screen apparatus 

d0 sinV, 
s,e = - =- 

dDr d D, = 0 (4) 

which has a maximum value of l/d radians per unit length when 
13~ = 90” and a minimum value of zero when 13~ = 0. 

For bowl apparatus 

(1 - cos e,) 
$0 = 

R (5) 

which has a value of zero when 0, = 0 and a value of l/R radians 
per unit length when B0 = 90”. 

Comparing the two systems : 

S, 0, tangent R sin26, 
---- = 

se, bowi d (1 - cos e,) (6) 

which has a maximum value of 2R/d when 8, = 0 and a value of 
R/d when 8, = 90”. 
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Dividing equation (4) by equation (1) shows that for a tangent 
screen 

W 
- = tan 19, 

s* (7) 

and hence S,B = S, when 8, = 45”. Radial displacements cause 
larger errors than axial displacements at large eccentricities ; axial 
displacements are more significant when B,, is small. 

Similarly, dividing equation (5) by equation (2) shows that 
for a bowl 

w 1 - co9 8, 
-= * 

Sll sin 19~ (8) 

which is always less than unity and hence axial displacements are 
always more significant. 

Radial displacement of the eye will also cause a variation in 
the cffectivc meridian (+I,) of a slimulus from its assumed value 
of C),. From fig. III 

Target 

Fig.II Effect of Radial Displacement 

tan G = / (1 + (D/d)‘) tan a., = A tan % (9) 
The error in meridian (+ -- +,,) is tIefirmed by 

tan @ - tan ‘I,, tan @, (A - 1) 
tan (CC> = +,) = = 

1 + tan <I, tan Q, 1 + A tan’ Q,, 

00) 
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which reaches a maximum when A tan’ G&, = 1 in which case equa, 
tion (10) becomes 

(A - 1) 
tan (@ - @,) = 

2/A (11) 

Since D,/d is small, A is about unity and a0 is about 45” for 
maximum error. 

?f 

4--D,+ 

Fig.IIlI Variation of Meridian 

A similar analysis for a bowl is more complicated but for small 
angles of eccentricity the effect is approximately the same as that 
for the tangent screen. For large eccentricities the effect is ‘diffe- 
rent and when a,, = 90” the situation reduces to that described by 
fig. 1 and equation (2) so that 

S,@J sin cl+, 
ZI- 

a,, = 90” R &Z) 
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3. THE FRIEDMANN ANALYSER 

The Friedmann Analyser is a tangent screen apparatus in which 
d = l/3 metre so that S, = 0.086 sin 2 0, “/mm and S,O = 0.172 
sin2 8, O/mm. Stimuli can be presented with 2.5” < 0, < 25’ and 
worst errors occur with peripheral stimuli for which S, = 0.066 
“/mm and S, = 0.031 “/mm. It can be seen that displacements of 
several centimetres are required to produce serious errors. Substi- 
tuting appropriately into equations (9), (lo), and (11) shows that 
errors in meridian are negligible in practice. For example, when 
D, = 5 cm., @ = 44.8” and @ - @,, = 0.32”. 

4. CONCLUSIONS 

It has been shown that errors in the eccentricity and meridian 
of stimuli due to misalignment of the eye are negligible in practice 
unless miniature apparatus is being employed. In particular it has 
been shown that the design of the Friedmann Analyser is satisfac- 
tory in this respect. However, misalignment of the eye can also cause 
a variation in the intensity of a stimulus and preliminary analysis 
shows that such errors may bc more significant than those dis- 
cussed above. 
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ASSESSMENT OF THE FRIEDMANN VISUAL FIELD ANALYSER 

J.-C. PASHLEY 

There are two aspects of the function of an instrument designed 
to detect defects in the visual field. Firstly there is the question of 
how well the machine performs technically and second, and more 
important, is the consideration of how well it does the job for which 
it was evolved. The former generally involves objective measures 
whilst the latter entails evaluation using subjective data. Due to 

t 
stimulus amplitude 

filter 
setting 

? 

xx- x , 
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FIG. 1. - Not of mean tlueslwld in log units of neutral density filter versus 
eccentricity in degrees together with plot of mean relutive li&t output 
amplitude against eccentricity in degrees. 
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difficulty of measurement and questionable significance of photo- 
metric values no absolute readings are attempted in this instance. 
Also, as strict adherence to sampling theory would have imposed 
impossible demands subjective material was selected from conve- 
nient populations. Most oj the subjects were drawn from the outpa- 
tients clinic at Moorfields Eye Hospital, London. 

btime 

te------- lrnS b 

FIG. 2. - Expanded view of the stimuPus light output showing time SC&. 

METHOD I 

Initially the Analyser was used with the neutral density fil- 
ter set as recommended by the handbook for the age of the patient. 
At the same attendance the patients were tested by ordinary kinetic 
perimetry using the Goldmann perimeter. The background lumi- 
nance of the bowl was set at IO asb and isopters for targets of 31.5 
asb and 315 asb, l/4 mm2 were plotted. In addition, 12 static points 
at 7 l/,2” and 12 at 15” eccentricity, spaced on meridia 30” apart, 
were then presented for l/2 second at 80 asb. Failures to respond 
were recorded. For the kinetic perimetry target movement was 
approximately 2” per second. The order of testing was alternated 
and 120 eyes were satisfactorily .examined by both methods. All eyes 
were corrected for the working distance to N6 criterion and no 
attempt was made to control pupil size. The apparatus was used in 
a darkened room and the central 25” field was examined. 
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RESULTS 

Discrepancies were evident between the two tests. 15 *“/o of the 
fields, as subjectively assessed, appeared to show conflict between 
the results of the two methods. Judging the tests as jull or defective 
according to predetermined criteria showed disagreement between 
the tests in 31 ,$% of the eyes. In 26 $J of these, disagreement resul- 
ted from the combination of a full Friedmann and deficient kinetic 
Goldmann. These discrepancies served to highlight the problem of 
setting a criterion of abnormality which would minimise false posi- 

FRIEDMANN CENTRAL FIELD ANALYSER 
(COMPOSITE CHART) 

,,r,,,,a Mr R.S. Ft.cord HO ~ 

b 50 Ey.4.1111 
Date 6.11.70 "A 

0 CLEMENT CLARKE t.7~ , 18 WGMORE STREET. LONWN. W 1 ENGLAND 

Fig. 3 a 

tives whilst maintaining detection at a high level. In addition, a 
sample of eyes with well-documented defects was tested, and it 
became evident that simple use of the filter recommended for the 
age of the patient left much to be desired. For example, a well- 
defined defect in one patient was reduced to a single point and some 
arcuate scotomata confined to the upper field appeared as upper 
and lower clelec~s. Additionally the correlation between mean thrcs- 
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hold and age for 13 sub.jects tested by Method ZZ (below) was insi- 
gnificant (.OF) . 

METHOD II 

A test was devised which started with subliminal levels of sti- 
muli and increased each position in turn by .2 log unit until the 
whole field had been examined. Thus the maximum amount of 
information was extracted from each patient. 

Neutral Density Value 

t 

0.0 [Maximum brightness) 

I I 0.2 : 0.4 : 0.6 

::::$ 0.8 : 1.0 : I.2 

#i&l 1.4 : 1.6 : 1.8 
.---. 
--- ----z 2 0 : 2.2 : 2.4 -_ 

Fig. 3 b 

FIG. 3. - Chart from a patient with steroid induced glaucoma : 
a) Threshold readings foreach point. 

b) Isopters derived from threshold rending. 

RESULTS 

This tochniquc showed slight hut consistent depressions OF 
threshold around the 15” eccentricity. Groups of 9 normal eyes and 
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18 hypertensive eyes showed similar characteristics (fig. 1). Mean 
thresholds of all points of equal eccentricity for each patient were 
calculated and the mean over the group was plotted against eccen- 
tricity for a normal and a hypertensive sample. The apparent de- 
pression of sensitivity evident in both groups at 15” eccentricity 
could be due to physiological variation or to experimental artefact. 
In an attempt to isolate the factors the light output from each of 
the 46 stimuli was measured using a photomultiplier (E.M.I. 9592) 
at the eye position and photographing a trace on a high speed 
oscilloscope (Tetronix 453 A). A typical waveform is shown (fig. 2). 
The energy contained in the waveform for different amplitudes was 
calculated but amplitude, plotted on fig. 1, represents quite well 
the relative energy contained in the stimuli for different eccentrici- 
ties. Two machines were examined and produced similar results so 
it was evident that a discontinuity occurred at 15” and that this 
could be at least a partial cause of decreased sensitivity, 

CONCLUSION 

A test of visual function is highly individual wheu one approa- 
ches close to threshold and cross sectional criteria such as age of 
patient can produce misleading results. In attempting to compen- 
sate for physiological variations of threshold by altering stimulus 
size Friedmann and Bedwell set themselves a worthy but dif- 
ficult task. The fact that the variation is only of the order of .2 
log unit is commendable. This variation however, together with 
other sources outlined by Greve causes suspicion to be cast on 
any defect diagnosed from a relative depression of less than .4 log 
unit. Moorfields Visual Fields Committee has subsequently adopted 
the procedure of finding threshold by sampling points A, H, and 
P, and increasing the stimulus brightness by .4 log unit before 
running a test for detection of defects. 

Some subjective impressions of the machine are that patients 
and examiners find it a satisfactory task due to the rapport which 
can be established under face to face conditions. The patterned 
nature of the stimuli may give rise to false responses due to per- 
ceptual pattern closure but trials at the Institute of Ophthalmology 
with random patterns showed it to be very difficult to ascertain the 
position of missed. stimuli, Presentation of results is also a problem. 
A complicated defect such as that shown in fig. 3 is tedious to plot. 
This figure also highlights the difficulty of interpreting a chart 
containing only numerical thresholds. A trial is currently being 
undertaken in an attempt to assess the information that a short 
viewing of such a chart conveys to a clinician. 
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One final comment is that there seemed to be some *discrepancy 
in certain patients between performance on the Analyser and per- 
formance on tests with stimuli of longer duration. This leads me to 
suspect that results obtained using such diverse stimuli may not bear 
a constant relation to each other from patient to patient. 
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CONCLUSlONS 

Le symposium sur le champ visuel de Marseille a et6 une 
grande rcussite. L’organisation parfaite preparee par un comite 
form6 du Professeur JAYLE, de Madame AULHORN, de GREW et de 
VERRIEST et sur le plan local par le Professeur JAYLE et ses 61& 
ves, les docteurs VOLA, SARACCO et MARTIN a permis un travail 
fructueux tcinp6r6 par rl’excellentes soirdes amicalcs au bortl dc 
la mer. Un merveilleux soleil a favorisc les excursions de6 dames. 

Ce symposium international est le premier qui fut tenu sur 
la vision peripherique. C’est dire son importance. Les p&rim& 
tristes ne se connaissaient que par leurs travaux mais il ne leur 
Btait jamais arrive de se rcunir amicalement pour discuter de leurs 
problemes. Ce fut done un grand Bvenement, une grande fete de 
l’amitie, doublce dun travail si fructueux qu’une ckkision fut 
prise de continuer et de susciter d’autres reunions. 

Apres les discours d’usage pronon& par le professeur CAS- 
TAUT et le docteur DUUOIS-I’OLJLSEN, les premieres etudes du sym- 
posium sur le champs visuel ont et6 marquees par deux types de 
communications. AprBs un expose historique de l’evolution des con- 
naissances sur la vision pcripherique puis des conferences d’ensem- 
ble sur les principes d’anatomie et de physiologie ayant un inte- 
ret dans l’ctude des champs est venue la technique pcrimetrique 
elle-meme. 

A tout seigneur tout honneur, parlons d’abord d’anatomie. 
Elle a fait l’objet d’uae tres remarquable conference du professeur 
SALOMON et de Madame RISS sur la vascularisation des voies opti- 
ques. La circulation c6rebrale est surtout connue en surface, la 
p&r&ration des vaisseaux clans les differentes formations et l’an- 
gio-architectomie sont moins connues. D’admirables dissections, 
aid&es ,d’injections ont permis des series photographiques sur 
lesquelles se lisent la vacularisation du chiasma de la bandelette, 
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des radiations avec les parts respectives des art&es du polygone, 

de la sylvienne, de la choroYdienne anterieure et de la cergbrale 
posterieure. 

La physiologie fut souvent t&s complexe et d’un niveau t&s 
difficile. Nous en retiendrons les faits s&ants : 

Monsieur WEALE a attire l’attention sur le fait que les rayons 
lumineux traversent de face une pupille circulaire mais dam leur 
trajet oblique une papille ovalaire qui pour les rayons extrdmes 
devient une veritable fente. Des phenomenes de diffraction peuvent 
B la limite se produire dans cette fente. 11 faut tenir compte de ces 
faits dans Yevaluation de l’imagerie et de la photometric periphe- 
riques. De m&me la filtration du hleu par le cristallin est souvent 
ma1 appreciee. La sensibilite au bleu peut 8tre surestimee ?I la 
peripherie et on n’en tient pas un compte suffisant dans la region 
centrale. L’acuite visuelle peripherique depend de la fonction de 
transfert peripherique. 

Monsieur HARVEY a don& une t&s interessante etude des 
fonctions psychophysiques de la &tine peripherique dont j’ai re- 
tenu surtout un t&s reniarquahle d6vcloppcmcnt sur les brillances 
subjectives, c’est-a-dire apparentes a la peripherie du champ. Par 
des Bgalisations comparatives entre la sensation subjective de Iu- 
minance a la peripherie avec la mdme sensation au centre, il 
demontre que la peripherie voit les tests plus lumineux si le 
centre est peu eclair6 mais que tout s’egalise si le centre est 
t&s brillant. Son travail tres systematique permet l’interpreta- 
tion de bien des points rest& jusqu’ici inconnus. 

Monsieur SPECKREJSE dans un expose tres complexe a Btu- 
die les champs receptifs chez l’animal puis chez l’homme ainsi que 
les processus de contraste chez celui-ci pour conclure qu’il exis- 
te deux mecanismes s&pares et simultanes repondant l’un Ci une 
stimulation homogene des champs, l’autre a une stimulation inhibi- 
trite darts leur pourtour. 11 en a tire des conclusions sur la per- 
ception des damiers tres utile pour l’interprfitation des poten- 
tiels evoques par ces patters. 

De Monsieur FRISEN nous avons appris l’importance des de- 
fauts de refraction peripheriques. L’etude me&e avec des lumieres 
coherentes interferant permet l’apprcciation de la deterioration 
de la fonction de transfert a la peripherie. Le clinicien retien- 
dra qu’une correction optique centrale peut reforcer les defauts 
peripheriques. 

Dans un esprit un peu different, Madame RONCHI a donnd 
des precisions utiles sur les consequences de la defocalisation 
des images permettant d’interprcter lc phenomcne de la brouille. 
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Ces etudes physiologiques ont eu pour interbt d’attirer l’atten- 
tion des ptkimetristes sur des facteurs physiques dont ils n’ont 
pas l’habitude de tenir compte et qui sont pourtant de la premiere 
importance. 

La deuxieme partie du symposium a 6th destinee B l’etude 
des techniques perimetriques. Ce fut la plus copieuse, la plus 
interessante aussi car de nombreuses methodes ont et& exposees 
qui sont encore peu connues. 

Elle a d&hut& par un exposQ de la perimetrie statique par 
Madame AULHORN. Trbs Cclectique, elle s’est gardee de condam- 
ner la perimetrie cinetique et a plut6t recherche les avantages et 
les inconvenients des deux methodes qu’elle croit complementaires. 
Elle affirme la perimetrie statique meilleure dans la recherche 
dune limite d’hemianopsie, dans l’etablissement d’un sparing de 
la macula, dans la mise en evidence de petits deficits glaucomateux 
paracentraux, dans la recherche d’un rattachement d’un scotome de 
Bjerrum B la tache aveugle, dans la mise en evidence du deplace- 
ment de la tache aveugle, dans un scotome central, dans le dessin 
d’une limite horizontale, d’un scotome vasculaire altitudinal. 

FIIISI~N :I protcsti: au nom tic la pfirim6lric cinctique. Les 
dispersions des deux methodes ne sont pas si differentes que cela. 
L’erreur sur le temps de reaction peut 8tre compensee par l’entrai- 
nement mecanique du test, le peu de precision des petits gradients 
est un mythe, ce qui compte ce n’est pas un point isole maus c’est 
la perte de la rotonditi d’un isoptere signe aussi important, aussi 
precoce que les signes statiques. 

GREVE, de son cot& a fait un plaidoyer pour la perimetrie 
B stimuli multiples. Un nouvel appareil a points d’exploration phts 
nombreax que ceux du Fricdlnann lui permet d’cchappcr au repro- 
the d’oublier de grandes aires du champ visuel. De plus la methode 
multiple est ma1 interpretee, c’est une perimetrie statique dun 
genre nouveau. L’approche est simultanee dit-il, mais on ne deman- 
de pas une perception simultanee des tests. Un nouvel appareil 
utilisant un &ran d’oscilloscope cathodique parait riche d’avenir. 

Le professeur JAYLE est venu ensuite affirmer que la p&-i- 
metric pratiqu6.e en luminance mesopique etait plus sensible que 
les autres. Dans la guerison d’un scotome le deficit photopique 
disparait le premier quand le mdsopique cst encore existant, d’oti 
sa conviction que la perimbtrie mesopique met en evidence des 
deficits qui passeraient inapercus autrement. 

Monsieur ENOCH a apportc’: unc contril)ution ;i la physio- 
pathologie par l’etude de la fonction de Westheimer. Un test est 
presenti: par eclats en un point du champ visuel. Sa luminance 
est IaissCe constante. Si I’on fait croitre la surface et la luminan- 
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ce d’un petit champ l’environnant, l’on constate d’abord que le 
seuil de perception du test s’abaisse, il y a done facilitation, puis 
il s’&ve ensuite par inhibition. La courbe exprimant le ph&om&ne 
a deux segments. Le deuxikme segment reste plat dans le glaucome 
ainsi que dans les affections centrales ou du nerf optique. Le 
phknomke est paralkle B un autre que l’on observe en pkimktrie 
statique oti dans les m8mes affections les seuils ne r,estent pas 
stables mais s’Bl8vent par fatigue avec la &p&ition des mesures 
dans le temps. 

L’Btude de la fonction de WESTHEIMER serait fructueuse dans 
l’observation d’une am&lioration ou d’une aggravation pkrimktrique 
d’origine thkrapeutique ou autre. Cette m6thode peut Gtre simpli- 
fiCe. Elle ouvre des aspects nouveaux sur l’apprkiation physiopa- 
thologique des champs rikepteurs et elle meriterait d’entrer dans la 
clinique fine du champ visuel. 

Une seance entiBre fut consacrBe B l’analyseur du champ visuel 
de FRIEDMANN. Certains y voient un appareil r6volutionnaire desting 
B supplanter tous les autres, d’autres lui dknient toute valeur, car 
il est ma1 &talon&. Son systeme de trous ne couvre pas le champ 
entier et il laisse passer d’Qnormes pans du champ visuel ; il n’ex- 
plorc quc lc champ central ct moyen jusqu’$ 25’1, sa photom6trie est 
approximative, nul n’a jamais pu mesurer Grieusement la lumi- 
nance d’un flash qui ,vari& dans 18 temps de l’kclair, l’int6grale de 
la courbe pourrait compter, mais la courbe est tr&s variable, les 
orifices lumineux sont &al cakuk ‘en tangentes et en oblicuit6 par 
rapport B lkeil, etc., et&. Monsieur FRIEDMANN qui ,p:rZsidait n’igno- 
re rien de tout +a. I1 a la ferme volti& d’aniQiore,F sa-technique, 
ne la croit pas exclusive des autres,.mais insiste & juste titre sur ses 
originalit& exploration simultan6e par des &lairs tre:s brefs, caiac- 
t&e global et aspect aleatoire de Ia proposition fait? au m,&de qui 
permet d’khapper B la syktiatisation trop grand6 des p&rim&- 
tries classiques, ,rapiditB d’exkcution, simplicitk des rkponses per- 
mettant B des infirmi&es de se servir de l’appareil. ; ,., j 

Retenons encore l’Btu,de de Monsieur LUDDEIXE sur la frhquence 
cindtique de fusion, de Monsieur VERRIEST sur l’utilisation conjointe 
des diff6rentes mt%hodes d’exploration fonctionnelle’des maladies. 

’ 11 ressort:,de cet ensemble que la tendance est B la recherche 
de test rapides de depistage appartenant au praiicien mais qu’au- 
deli de ce stade tout doit dtre utilis6 par le pCrim&rist$ spCcialis6 
dans des laboratoires correctement &quip& dans le bbt de don- 
ner tous les renseignements possibles sur la fonction visuelle. 

AprBs ces considkations ,de technique de p&im&trie blanche, 
il devait encore rester trois grands groupes d’expos& et de discus- 
sions qui Gsument bien lee tendances de la pkrimhtrie moderne. 
La pkrimktrie avec des index color& avait Bt6 t&s sk&ement con- 
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dam&e B partir de 1940 pour la raison qu’elle Btait pratiquee avec 
des index rev&us de couleurs pigmentaires non physiquement de- 
finies. 11 en resultait de grandes confusions entre la luminosite, le 
ton, la composition spectrale et de regrettables causes d’erreur. Les 
travaux men& avec des spectroscopes utilisaient un materiel si 
lourd que l’on ne parvenait qu’& compliquer le probleme sans lui 
trouver de solution. Tout est change, les filtres color& ont des pro- 
prietes de transmission mesurees, les interferentiels permettent 
d’utiliser des bandes chromatiques Btroites, les sources sont mieux 
definies et standardisbes, le laser, dernier venu apporte les possibi- 
lit& de la lumiere coherente et son monochromatisme exigu. 11 est 
done nature1 de repenser la question et de se servir de ces nou- 
velles possibilites. L’etude des seuils achromatiques de la sensation 
chromatique Blimine de plus l’etude d’une variable trop subjective, 
celle de la sensation color&e. 

NOLTE a don& d’excellentes courbes des variations des seuils 
chromatiques B trois niveaux differents, VERRIEST a tent6 une deter- 
mination de la courbe d’efficacid lumineuse et de ses variations 
avec l’excentricite dans le champ. LANTHONY utilisant l’appareil de 
FRIEDMANN modifie a montre la valeur de la mesure des seuils chro- 
matiques en pathologic. CRONE a propose une merveilleuse methode 
d’etude des saturations et des intensitds chromatiques dans le 
champ g&e a un ingknieux appareil B photometric de papillotte- 
ment. FRISEN a propose des instruments t&s simples directement 
maniables sans installation perimetrique. MATSUO a modifie les 
grilles d’A&tsLER en les colorant dans un compromis avec les an- 
ciennes planches ~‘UMAZUME. VOLA utilisant les techniques du fond 
color& de STILES a mis en evidence la pathologic des trois mecanis- 
mes fondamentaux de la vision des couleurs. MAIONE Btablit une 
correlation mathematique entre les isopteres pour le rouge, I’Lge du 
sujet et son coefficient d’anomaloscopie. 

MARRE a demontre que le mecanisme du bleu a sa traduction 
sur les courbes des potentiels visuels Bvoques. 

LUIZZI utilisant pour la premiere fois directement la lumiere 
rouge du laser a dCmontrC qu’elle mettait en evidence les deficits 
d’une maniere plus sensible. 

HAUSSER appliquant les nouvelles don&es modernes a montre 
leur utilite dans I’Qtude des dystrophies centrales et des intoxications 
par la chloroquine. 

Tout ceci n’est qu’un debut mais il est evident que la p&rim& 
trie chromatique .apri?s une eclipse est repartie du bon pied. 

L’automation des examens r&pond a une preoccupation que 
connaissent tous les perimetristes. La perimetrie est comme disent 
les Anglais CC very time consuming >). 11 faudrait pouvoir la mettre 
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entre des mains non expertes et multiplier 5es possibilites par de5 
methodes automatiques. Les .exposks qui ont 6th faits ont et& t&s 
savants, car qui parle d’automation parle de theorie de l’informa- 
tion, de programmes ,d’examen, d’ordinateur pour l’elaboration des 
resultats. J’ai ma1 suivi ces discussions difficiles mais j’ai admire 
pleinement les extraordinaires realisations de FANKHAUSER dont 
I’appareil imprime une representation en perspective des parties du 
champ 6tudiBes. Messieurs SPAHR, PASHLEY, GRICNOLO, CRICK et 
KRADICAN ont 6th les orateurs de cette passionnante discussion. J’ai 
mieux suivi les points d’interrogation que se posent les futurs utili- 
sateurs. Les malades repondront-ils B toute cette mecanique ? Les 
normaux le feront parait-il ,dans 95 % des cas. Les malades oculai- 
res dans 70 %. Je n’ai pas entendu quelle proportion sera celle des 
malades neurologiques. Les facteurs de fatigue doivent entrer en 
ligne et il n’est pas facile d’en tenir compte. 

On s’est ensuite acharne SOUB la direction de Monsieur ENOCH 
B standardiser les examens du champ visuel. 11 est desirable que 
tout le monde parle le m&me langage mais il ne faut pas steriliser les 
recherches et il ne faut pa5 pr&ter le flanc aux reproches juridi- 
ques qui pourraient dtre adresses a ceux qui ne se seraient pas 
conform& aux recommandations. Lee difficult& Qtaient done gran- 
des, mais la discussion devait s’enliser dans les sables de la photo- 
metric et des unites internationales, les uns exigeant de5 unites de 
radiance, les autres de luminance et certain5 allant jusqu’a r.ejeter la 
CIE et ses conclusions. 

Avec beaucoup d’optimisme les organisateurs de la discussion 
ont decide de la reprendre : Souhaitons-leur bonne chance. 

D’autres discussions ont encore Btk me&es 5ur d’autres techni- 
ques possible& Les plus interessantes ont et6 les tentatives de pro- 
jection du cinema du champ visuel 5ur de5 photograpbies du fond 
d’ozil. On met en co’incidence la fovea et le point de fixation, la 
papille et la tache de Mariotte. Ces rep&es donnent les Bchelles 
reciproques. L’idee e5t interessante mais mille objections d’optique 
endoculaire surgissent immediatement. 

Monsieur PITTS CRICK a pratique la notation actuelle des 
champs. Les cercles espaces regulierement sur no6 schema5 ne 
repondent B aucune projection geometrique. Le resultat est que la 
region externe est minimisee, que la region centrale, est favorisee et 
la region moyenne deform&e. I1 propose d’autres systemes oh la 
projection recourt a l’intermediaire dune parabole. La suggestion 
est excellente. 

Vinrent ensuite les seances consacrees B la pathologic; 

GREVE commenqa par donner dans un resume la liste de5 metho- 
des perimetriquee applicable5 B chaque groupe de maladies. Elle 
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est tres Bclectique et s’efforce en somme d’utiliser au mieux chaque 
technique sans en prononcer d’exclusive. 

On aurait grand tort de se cantonner B l’ophtahnoscopie dans 
les lesions dCg6nBratives centrales. L’etude fonctionnelle visuelle 
complete reserve des surprises mais qui ne sont pas encore suffi- 
samment connues pour 6tre systematisees (MARMION). 

De m&me les dBgen&escences tap&o-retiniennes devraient etre 
Btudiees non seulement par la perimetrie classique mais avec des 
courbes d’adaptation lumineuse scotopiques prises en different6 
points du champ (FORSTER). 

Monsieur FILMEIC a apporte un curieux signe : la diminution 
de la tache aveugle. 11 y voit une irritation des fibres optiques par 
des processus pathologiques. Mais il reste quelques doutes sur la 
technique mise en onrvre et l’explication pathogenique est tres ma1 
aisee. 

L’expose le plus important fut celui de Madame AULHORN sur 
les deficits bitemporaux. 11s sont toujours atypiques et leur inter- 
pretation est souvent douteuse car dans la r&alit& l’architectonie du 
chiasma est ma1 connue. Seul le caractere binoculaire est Fvident. 
Or le diagnostic menera souvent B l’intervention. 11 est done n&es- 
saire de ne pas se tromper. De nombreuses erreurs de diagnostic sont 
helas possibles. Parmi les plus importantes sont les scotomes de 
refraction souvent bitemporaux, dus a des deformations de la par- 
tie posterieure du globe ou B des defocalisations par refraction 
peripherique anarchique. Les scotomes des n&rites retrobulbaires 
ou autres, ceux de la sclerose en plaques creent des deformations 
des isopteres moyens qui peuvent prdter B confusion. L’esprit cri- 
tique le plus avise est necessaire dans ces diagnostics perimetri- 
ques. 

DANNHEIM propose pour eviter les confusions des combinai- 
sons de perimetrie cinetique, statique, meridienne de part et d’autre 
de la ligne mediane et circulaire. 

Les autres travaux se sont attaches aux voies optiques. Une 
perimetrie objective fond&e sur la recherche de la reaction pupil- 
laire a la lumiere met en doute le reflexe hemiopique de WERNICICE 
que l’on retrouve a l’etage rCtrogenicule. Les voies pupillaires clas- 
siques seraient-elles fausses ? Ou faut-il discuter plus severement la 
technique et les diffusions intra-oculaires de lumiere ? 

On trouve dans les hdmianopsies des phknomenes d’inhibition en bor- 
dure des temps limites ! on detailla les possibilites d’overshot et il fut 
produit un champ visuel en papillon oti manquait la ligne mediane. 
Ce sont Ii des idles que nous avions soutenues il y a quelques an&es 
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deja. La ligne mediane du champ visuel est une zone privilegiee. La 
macula qui l’occupe n’en est qu’un cas particulier et c’est toute la 
bande mediane qui jouit d’uue double representation corticale. 

Les dernieres discussions devaient Stre r&ervGes au glaucome. 
Madame AULHORN qui presidait souhaita d&s le debut des commu- 
nications qu’elles aboutissent Zr une connaissance des deficits pr6- 
coces. 11 n’en fut helas rien, et la majorite des auteurs discuterent 
surtout des meilleures man&es de manier les techniques pk-ime- 
triques pour ne rien laisser Bchapper et pour ne pas s’exposer B de 
graves omissions. Pures discussions de techniciens et peu de, patho- 
1 ogistes. 

L’appareil de Friedmann permet de depister. Les mkthodes cin6- 
tiques et statiques sont ?I employer conjointement, la statique &ant 
surtout pratiquee sur les deux meridiens obliques ,de 45” et de 
135” passant chacun au-dessus et au-dessous de la tache de Ma- 
riotte. La perimetrie circulaire a 6th aussi envisagee. Tout cela 
est peu convaincant. 11 n’y a pas de recettes, il faut pratiquer une 
perimetrie minutieuse et serieuse. 

Deux auteurs se sont eleves au-dessus du d&bat,1 DANNHEIM ne 
croit pas que le scotome de Bjerrum resume tome la perim6rrie du 
glaucome et trouve de nombreux deficits eulcoins pbipheriques. 
Ce sont des idees que nous avions deja soutenues a Porto Rico et 
qui avaient et6 confrontees avec des etudes sur la vascularisation 
du nerf optique. 

Monsieur HEILMANN a demontre la r&ersibiliti: des ‘deficits B 
leur stade de debut. Deux facteurs doivent 8tre pris en considera- 
tion, non settlement la tension oculaire, mais la tension arterielle 
g&r&ale. D’apres Monsieur HEILMANN tous les deficits ,debutants 
sont reversibles et il cite la parole de GOLDMANN : u Ce n’est une 
prophylaxie que d’attendre les scotomes >>. 

Madame AULHORN &met quelques doutes sur l’universalite de 
la reversibilite. La notion reste interessante et comporte comme 
corollaire une perimetrie de, plus en plus precoce et aussi systema- 
tique que la tonometrie. 

Dans un autre ordre d’idees et pour terminer : 

Monsieur ENDO devait donner une t&s remarquable etude sta- 
tistique du champ visuel ,de l’enfant. La conclusion est Claire. Le 
champ de I’enfant ne differe pas de celui de l’adulte Q partir de 
cinq ans. Les variations sont surtout dues B des facteurs psycholo* 
giques comme l’attention. 

Monsieur SOURDILLE et Madame DELTHIL, dans une etude du 
meilleur tests pkrimktrique chez l’enfant, devaient donner la p&f&- 
rence au Friedmann et confirmer la plupart des points mis en 
evidence par Monsieur ENDO. 
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CREATION‘ DE LA SOCIETE PERIMETRIQUE INTERNATIO- 
NALE : 

En se separant les congressistes ont decide devant le caractere 
extrgmement fructueux de leurs travaux de creer une sociBt6 inter- 
nationale de perimetrie dont ils ont confi6 la presidence B Madame 
le Professeur AULHORN. Des commissions y travaillent sur la 
standardisation, sur le glaucome, sur la neurophtalmologie, sur la 
perimetrie coloree, sur l’automation, et sur le dkveloppement de 
nouvelles methodes. 

_ Que conclure de tous ces travaux t&s nombreux et d’une tenue 
scientifique qui ne s’est jamais dementie au tours du symposium ? 

Peu de clinique a et6 faite et tous sont unanimes B la &lamer 
pour la prochaine fois mais il Btait logique de parler de technique 
pour une premiere reunion. 

Les pro&d& se multiplient, perimetrie cinetique, statique B 
stimuli multiples, recherche de la fonction de WESTHEIMER, peri- 
metric chromatique. 11 apparait que le depistage peut rester confi6 
au praticien courant mais que le diagnostic difficile ou mettant 
en jeu des consequences importantes doit &tre confie B un laboratoire 
de p&inGtrie. Cela existe a P&ranger en particulier en Hollande. 

Mais si ce symposium nous a appris B bien faire, il nous a peu 
appris sur l’utilisation m&me ,de la perimetrie. Les quelques exem- 
ples cliniques, d&&&escences centrales, hemianopsies, glaucome 
n’ont 6th qu’un debut et il est evident qu’il faudra aller plus loin. 

Quoi qu’il en soit, il a demontre B l’evidence que les methodes 
de la psychophysique n’etaient pas mortes. A &it& des revendica- 
tions d’objectivitb de l’electro-physiologie elle garde son utilite, 
sa precision, et surtout sa richesse. Elle reste une technique majeure 
de l’ophtalmologie. L’etude du champ visuel est d’une variCtC SC- 
mantique que l’on n’a pas Bpuiske. C’est parce qu’elle s’applique a 
tous les domaines de la physiologie et de la pathologie visuelle. On 
pourrait dire que tout peut etre pens& en terme de vision pCriphe- 
rique et, paraphrasant Pun de nos rois, declarer : << tout ce qui est 
visuel est n6tre )>. La tendance la plus Bvidente a et6 de faire servir 
les connaissances d’anatomie et de physiologie theoriques B la 
construction d’uu semantique pratique. A cette loutvre devaient col- 
laborer physiciens, physiologistes, psychologistes et cliniciens et 
c’est certainement le grand merite de ces reunions que d’avoir pu 
reunir dans une harmonie aussi parfaite tant d’esprits Venus de 
tant d’horizons differents. Rejouissons-nous et esperons que nous 
retrouverons dans quatre ans 5 Tokyo la mbme bonne volonte. La 
bonne entente fait toujours des merveilles. 
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BUTS GiNliRAUX DE LA FORMATION PERMANENTE 
POSTUNIVERSITAIRE - IMPORTANCE 

ET NiCESSlTiS SOCIALES 

par P. MILLIEZ (Paris-France) 
I: 

A la demande de M. BOULIN, alors Ministre de la Sante, j’ai 
organise et preside une Commission oh tomes les tendances medi- 
tales Btaient representees, tant sur le plan syndical qu’ordinal, pro- 
fessoral et universitaire. Nous sommes parvenus, en une Btonnante 
unanimite, j, nous entendre pour considerer que l’enseignement 
postuniversitaire devait rester entre les mains de la profession me- 
dicale. 

Pour atteindre ce but - et l’actuel Ministre de la Sante Publi- 
que, M. PONIATOWSKI, en est parfaitement conscient - il nous faut 
un appui financier du Ministere de la Sante. Celui-ci est p&t P 
nom l’accorder et je pense qu’il faut avant tout - et comme noun 
en &ions tous d’accord - un Office Central autonome de forma- 
tion medicale continue, rattache au Minis&e de la Sante Publi- 
que et de la Securite Sociale, comprenant 21 membres titulaires, 
dB1Cguks chacun par une des 21 Commissions regionales, des rep6 
sentants de la Sante Publique, de 1’Ordre National des Medecins, 
des Syndicats medicaux et du Medecin Conseil National des Cakes 
de Securite Sociale. 

Le role de cet Office Central serait essentiellement un r61e 
d’etude, non seulement national mais europeen, et un role d’infor- 
mation. 11 assurerait done les relations de l’ensemble du corps me- 
dical pour la formation medicale continue avec les organismes natio- 
naux et internationaux. 

Les 21 regions regrouperaient chacune les associations d&par- 
tementales et celles-ci coordonneraient, dam chaque departement, 
les associations cornpokes de praticiens de toutes categories, per- 
mettant ainsi de coordonner l’action des associations locales, d’eta- 
blir les projets de programmes et de proposer des modalites p&da- 
gogiques attractives. 
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On conqoit, de ce fait, que toutes les modalites d’enseignement 
pourraient dtre realisees. On imagine aisement que, dane ces condi- 
tions, une liberte totale serait laisske au corps medical, B la condi- 
tion toutefois, me semble-t-il, que, quelles que soient les modalites 
proposees par le praticien lui-m&me, celui-ci accepte de s’y plier 
car il parait difficile d’admettre, au moment oii la medecine pro- 
gresse si vite, que les medecins, quel que soit leur niveau hibrarchi- 
que, ne se recyclent pas regulikement. 

Ce qui est vrai pour les praticiens parait tout aussi exact pour 
les specialistes, mais il faut tenir compte du fait qu’en pratique les 
specialit& ont deja toutes admirablement organis leur information 
et leur recyclage et 18 encore il est souhaitable qu’un Comite Natio- 
nal soit etabli par discipline et qui assumerait ainsi la responsa- 
bilite de l’ensemble de la specialit& 

La formation scientifique des medecins parait chaque jour un 
peu plus necessaire et je dois avouer mon inquietude devant cer- 
taines tendances qui se font jour et qui veulent attribuer un r61e 
essentiel, et pas seulement declenchant, 1 certain8 facteurs psycho- 
logiques. Cela indique la creation dune nouvelle mystique B raquelle 
les medecins ont si facilement tendance B se rallier, la pathogenic 
etant leur p&S mignon. Cela parait indiquer egalement une cer- 
taine paresse de l’esprit qui, par facilite, accepte aisement de recon- 
naitre, B l’origine de troubles fonctionnels, des problemes psycho- 
logiques interpret& plut6t que d’essayer de trouver, parfois diffi- 
cilement, une cause organique a l’origine des troubles constates. 
Une telle demarche de l’esprit exige, en effet, un effort t&s supb- 
rieur, tres douloureux et encore trop souvent decevant. 

En votre domaine, j’ai vu, pendant ces derniers mois, deux 
erreurs caracteristiques de jugement : dans un cas, il s’agissait dune 
&cite like B d’enormes hemorragies du vitr6. Ces hemorragies Btaient 
attribuees B l’homosexualite refoulee du patient et le psychiatre qui 
suivait ce malade expliquait ces hemorragies par la situation par- 
ticuliere du malade et leur disparition par le traitement psycha- 
nalytique auquel le patient avait et& soumis. 

Dam un autre cas, une thromboge retinienne Ctait affirmee li6e 
2 un problitme conjugal. 

Dans les deux cas, une maladie organique kvolutive dtait 1 la 
base des phenomenes constates ; les troubles psychologiques n’etaient 
que contingents mais avaient probablement favorisb l’eclosion sans 
doute plus precoce d’accidents inCluctables. 

C’est dire la nbcessite pour les universitaires conscients de leur 
rSle et de leurs devoirs, d’insister regulierement sur les connais- 
sances scientifiques de base indispensables B l’exercice de la mede- 
eine et sur la r&e&t8 pour chacun de rester l’esprit kveille et de 
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se tenir au courant de toute nouveau&. Nous savons combien cela 
eet difficile, m&me au sein d’une sphcialith relativement Btroite 
dans laquelle nous avow tous tendance B nous sous-spkcialiser, peut- 
Gtre par confort intellectuS, peut-&tre par scrupule. 

RESUME 

Apr& avoir envisagE les modalit6s pratiques de la formation 
mhdicale des praticiens et des spbialistes, 2’auteur insiste sur les 
dangers que reprQsente le r81e abusif d’une certaine conception 
psychologique syste’matique des troubles fonctionnels des patients 
d’une part et, d’autre part, sur les risques des micro-sp&ialisations. 

SUMMARY 

After a brief review of the different ways of medical training 
for both the general practitioner and the specialist, the authtir em- 
phasizes the danger of overdoing the psychological approach of 
functional disorders and the risk of an excessive specialization. 



CONTlNUlTi DE LA FORMATION PERMANENTE 
POSTUNIVERSITAIRE 

DANS LE COURS DES GTUDES M~D~CALES 

par M. LECRAIN 

PARIS-FRANCE 

Au moment oti les progres scientifiques medicaux bouleversent 
les moyens d’action et le r61e du medecin, les formes traditionnelles 
de l’exercice Bloignent le praticien de l’usage des techniques medi- 
tales modernes, il en resulte un malaise ressenti par beaucoup. 

L’augmentation reguliere de la masse des connaissances a acque- 
rir, le caractere de plus en plus rigoureux et scientifique de tout 
acte medical imposent une formation continue. 80 “/D des moyens 
therapeutiques et diagnostiques actuellement utilises etaient incon- 
nus il y a dix B quinze am. Informer le medecin des progres, l’ins- 
truire sur les techniques modernes utilisees pour le diagnostic et 
le traitement sont les aeuls moyens de laisser au praticien une place 
digne, c’estkdire une place de responsable. 

L’enseignement du premier et du deuxieme cycles des Etudes 
medicales ne peut avoir pour but que de donner les connaissances 
scientifiques de base, de fournir les don&es physiologiques essen- 
tielles propres B chaque appareil, d’apprendre le raisonnement logi- 
que B partir du fait clinique. C’est le troisibme cycle des etudes medi- 
tales qui doit assurer la formation pratique du medecin, au terme 
des etudes theoriques, et la formation permanente justifiee par 
l’evolution rapide des connaissances. Ce troisieme cycle doit etre 
r&rove. Cette &for-me est urgente si l’on tient compte du nombre 
considerable des &u&ants qui d&s 1975 vont entrer dam un troi- 
&me cycle totalement inadapt aux objectifs. 

LE CADRE ET LES HOMMES 

Un cadre s’impose si l’on veut eviter l’anarchie pedagogique et 
que la reforme reste au stade du verbe. C’est B 1’Universite en colla- 
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boration Btroite avec le Conseil de 1’0rdre et les syndicats pro- 
fessionnels qu’il appartient de definir les structures requises par la 
formation pratique et la formation permanente. 

Le lieu de formation ne peut plus &tre, de fapon p&pond&ante, 
le centre hospitalo-universitaire, fut-il le mieux equip& 11 convient 
de faire appel B la totalit du systeme de Sante. L’universite << sans 
mur >> est ici << l’Universit6 autour du malade B. 

Les hommes requis pour la formation ne peuvent Btre les seuls 
cadres enseignants titulaires ou contractuels. Competence et expe- 
rience de chacun doivent 8tre utilisees en fonction d’exigences nou- 
velles. A l’extrbme c’est a la totalit du corps medical d’assurer sa 
formation permanente. 

11 convient q.ue l’industrie pharmaceutique puke B divers 
titres participer a l’edifice du systeme sans 8tre reduite au simple 
r81e de pourvoyeuse de fonds. 

FORMATION ET PROMOTION 

Le troisieme cycle des etudes medicales est actuellement regle- 
mentairement limit6 P une annee. La formation est assurGe par le 
stage intern6 ou son equivalence pour les internes. La realite im- 
pose d’integrer 8. ce .troisieme cycle l’internat des hcipitaux, univer- 
sitaires ou non, la formation des specialistes par la voie des certi- 
ficats d’etudes speciales et l’enseignement postuniversitaire propre- 
ment dit. Les cloisons entre oes systemes parfois complementaires, 
mais souvent concurrentiels, le caractere souvent vetuste de la p&da- 
gogie, l’opposition entre des formations essentiellement theoriques, 
tels les certificats d’etudes speciales, et les formations purement prati- 
ques comme l’internat des villes de faculte, l’impossibilite pour le 
praticien de participer a une formation complementaire suscepti- 
ble de lui offrir une reelle promotion, sont les defauts les plus 
criants du dispositif en vigueur. 

Dam notr.e esprit, le troisieme cycle comporte deux parties, la 
premiere aboutit au dipl6me de Dooteur en Medeoine et parfoia k la 
qualification de specialiste ; la deuxieme assure la formation per- 
manente ; specialisee ou non; elle permet les changements d’orien- 
tation et concourt B la promotion. 

LA PREMIERE PARTIE DU TROISIEME CYCLE 

Nous ne pouvons developper ici les details d’une reforme pro- 
fonde mais l’essentiel des nouvelles dispositions pourrait &tre le 
suivant : 
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- Pour tous, la formation est theorique et pratique et donne 
lieu a un controle des connaissances. 

- La formation du praticien non sp6cialise est dune duree de 
deux ans (*). Elle comporte une an&e de stage intern& qui se d&row 
le dans tous les hopitaux, y compris les hopitaux universitaires, et 
une an&e complementaire qui peut s’effectuer hors du cadre hos- 
pitalier (remplacements, dispensaires, laboratoires d’exploration 
fonctionnelle, etc.). 

- La formation des specialistes est complementaire de la for- 
mation precedente. Sa duree est variable, allant par exemple de 1 B 
4 ans. La formation est acquise en milieu hospitalier et extra-hos- 
pitalier par une voie unique qui repose sur la fusion- de plusieurs 
systitmes de formation : certificats d’etudes speciales et internat de 
ville de faculte, internat des hopitaux dits << generaux >), etc. 
Toute reforme profonde du troisieme cycle impose la suppression du 
recrutement des internes sous la forme actuelle. 

- L’enseignement theorique et la formation pratique au tours 
du troisieme cycle doivent 8tre largement decentralises. L’hopital 
regional, les hopitaux publics et prives de moindre importance doi- 
vent jouer ici, sauf pour certaines speciali& peu representees en 
dehors des hopitaux universitaires, un role pedagogique essentiel. 

L’enseignement ne doit pas btre le privilege de g vedettes B 
tit&es, mais btre dispense par toutes les personnes assurant << la 
responsabilite Sante B d’une collectivite don&e. L’etudiant, avant 
son installation, doit participer de facon contr%e aux diverses 
activids de soins privees ou publiques et s’engager progressivement 
dans la voie des responsabilites. 

LA DEUXIEME PARTIE DU TROISIEME CYCLE 

Elle concerne tous les medecins. Elle est actuellement represen- 
t&e par les aspects multi’ples de l’enseignement postuniversitaire tra- 
ditionnel dont l’efficacite reelle a et& I’objet de seiieuses critiq,ues. 
Elle doit Bgalement etre profondement remaniee si l’on veut yu’elle 
assure c une formation professionnelle permanente 11 conformement 
a la loi du 16 juillet 1971 et qu’elle permette au medecin une 
promotion rkelle et l’acces eventuel B toutes les fonctions profes- 
sionnelles. , 

(*) Cet abngement d’un an de la durk des 6tudes medicales pourrait &en- 
tuellement Etre compensk par la suppression de la deuxi&me annie du premier 
cvcle. associhe in une meilleure indaratiok des sciences fondamentales dans le 
dkuxkme cycle des Etudes. 
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Deux objectifs complementaires doivent dtre poursuivis : Dans 
un cas la formation permet uniquement une promotion culturelle et 
scientifique. Cette formation complementaire indispensable eat 
deja le fait, sous des formes diverses, notamment lectures, de la 
majorit des medecins m6me &la ne suivent pas lea seances clas- 
siques d’E.P.U. Elle doit Btre tecbniquement amelioree, avec le 
recours aux methodes audiovisuelles, aux methodes informatiques 
et aux divers moyens pedagogiques qui permettront des meilleurs 
Bchangea entre l’experience du praticien et celle des hospitaliers, et 
des chercheurs. M&me techniquement amelioree, une telle fbrma- 
tion ne peut donner droit B des avantages matkiels particuliers, 
mais les organismes publics doivent l’aider en reduisant le handicap 
financier qui frappe le medecin qui la repoit. Ainsi, des echanges 
avec des Btudiants de la premiere partie du 3” cycle devraient per- 
mettre aux praticiens de participer ?I un enseignement comple- 
mentaire regulier Btabli sur une base geographique regionale et de 
s’integrer B des sessions hospitalieres de recyclage. 

Tout autre est la formation qui debouche sur un nouveau cadre 
professionnel, un statut, une activite, une remuneration differenta. 
Elle implique la mise en place d’un enseignement complementaire 
pousse et un controle des connaissances. 11 doit cependant Btre 
concu sous une forme souple, modulaire, etagee dans le temps, com- 
patible avec le maintien d’une certaine activite professionnelle pen- 
dant une partie au moins du cycle d’enseignement. 

Deux objectifs se dessinent et par consequent deux cycles de 
formation doivent Btre envisages. Dans un cas la g&r&-aliste pourrait 
acquerir dans un domaine precis de la mkdecine une e comp& 
tence )>. Le besoin dune orientation particuliere plus poussee sera, 
nous semble-t-il, ressenti de facon croissante par la collectivit6 medi- 
tale. L’interQ de la mise en commun des competencea, au b&r& 
fice des patients, sera renforce par l’essor de la medecine de 
groupe. 

Dana d’autres cas la formation complementaire du troisieme 
cycle doit permettre une veritable specialisation tardive. Celle-ci ne 
serait obtenue qu’au terme d’une formation approfondie compor- 
tant obligatoirement des periodes de formation a plein temps en 
milieu hospitalier. C’est ici qu’un nouveau systeme avec &changes 
entre Btudiants de la premiere partie du troisieme cycle et prati- 
ciens install& doit &tre mise sur pied pour permettre des forma- 
tions reciproques complementaires, dans des conditions materielles 
acceptablea pour les deux parties. 

L’acces tardif B des fonctions hospitalieres et d’enseignement 
doit &tre favorisc et amplifie. Un fonctionnement efficace des h8pi- 
taux plein temps doit permettre de faire un large appel B la col- 
laboration B temps partiel de medecins, specialistes ou non, installes 
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en ville. La s blouse 21 l’hbpital B, ne .prend de signification, pour 
le praticien, que si elle s’accompagne dyune> << fonction B l’hhpi- 
td a. 

Le malaise qui marque souvent lea &changes entre praticiens 
et hospitaliers, mkdecins mi-temps et pbin temps, chercheurs et cli- 
niciens, etc. trouve en partie son origine dans l’existence de cloi- 
sons Stanches qui se situent avant tout au niveau de l’acck aux 
connaissances. 11 appartient aux medecins de susciter ripidement des 
rkformes de structure imposkes par 1’Bvolution $:c la medecine et 
de la soci&. Le c colloque singulier B, privikge du g&&aliste 
comme du spkialiste, ne prend son sens que dans le cadre d’une 
mbdecine efficace, done competente. 11 requiert pour le mkdecin 
la possibilit6 d’acc6d’er en ‘permanence aux don&es &tab13es, aux 
*noye& d’investigation et aux m&hodes d’interprktation des Gaul- 
tats, ’ 0 

RESUME 

La mise en place d’une formation continue du m6decin qui 
permette .ri tout moment une promotion dans le domaine des con- 
nuissances et un changement gventuel, partiel ou total de PactivitB 
professionnelle justifie une Gforme profonde .du troisiBme cycle des 
Audes m6dicales. Ce cycle doit dtre prolong& modif%! et surtout 
modulk pour &pondre ri l’&olution rapide des donne’es scientifiques 
mSdicales et fournir d tout m6decin le niveau de connaissances re- 
quis par le type de responsabilitk choisi et assurQ. R&form& aprds 
accord entre l’Vniversit6, le Conseil de l’Ordre et les syndicats, ce 
cycle pourrait dtre divist! en dew parties suivant le sche’ma sui- 
vant : 

. . La premtere partie obligatoire et d’une dure’e minimum de deux 
ans, dsbouche sur le diplbme de Docteur en Me’decine. Le m6decin 
est qualifig d’abord et toujours en mQdecine g&Qrale. La spkiali- 
sation requiert une formation pratique avec responsabilit6 clinique 
de durBe variable et un contr6le des connuissances th6oriques. La 
formation du spkialiste repose sur une filidre unique qui met fin au 
double systeme actuel de recrutement par la voie de l’internat de 
ville de facult6 et celle des certificats de sp&i.ulitd 

La deuxidme partie v&-itable formation-promotion permanente, 
doit rkpondre Ici plusieurs objectifs. Dans certains cas la formation 
est essentiellement culturelle et scientifique, elle repr&ente seule- 
ment une mise ci jour des connaissances. Les structures doivent favo- 
riser l’acquisition de don&es nouvelles et permettre des contacts 
reels entre les Qtudiants du troisi6me cycle, les praticiens, le mkde- 
tin hospitalier et les chercheurs. Les systemes pGdagogiques font 
appel ci l’auto-contrble des connuissances. 
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SUMMARY 

In France, a new system fort post graduate education should be 
conceived according to the state of professional qualification. 

1 - For the students. A compulsory formation of at least two 
years ending with an M.D. degree. 

b 
Specialization would come next with an appropriate theoritical 

and practical training. 

2 - For the practitioners. Two possibilities : one limited to 
a simple improvement of knowledge and ability, the other promo- 
tional and leading to a new career in University Institutions. 



CE QUE L’OPHTALMOLOGISTE PRATICIEN 
DEMANDE A L’ENSEIGNEMENT POSTUNIVERSITAIRE 

par S. ETZINE (Johannesburg) 

L’enseignement, selon mon Petit Robert, c’est I’action de tram+ 
mettre des connaissances B un 61&e. A mon avis, l’ophtalmologiste 
praticien demande plus qu’un enseignement. 11 exige plutBt une 
formation continue, c’est-a-dire la mise en ceuvre des moyens pro- 
pres B assurer la formation et le developpement d’un 6tre humain. 
11 va sans dire qu’il faut rester un &tre humain et non simplement 
un technicien. 

Le loisir est l’une des conditions necessaires de l’education. 
Acquerir des connaissances sur sa specialit est important, mais il 
nous faut en plus le temps de reflechir et de gagner la sagesse. 
L’ophtalmologiste trop pris par la routine et les soucis quotidiens 
trouve souvent difficile d’apprecier les subtilites de ses etudes. 
C’est un probleme qui n’a pas ses origines au vingtieme siecle. Deja 
au neuvieme siecle le docteur Isaac ben Solomon se plaignait 
qu’une clientele trop nombreuse mit le desordre dans le jugement du 
medecin. 

Parmi les facteurs qui contribuent P la formation de l’ophtal, 
mologiste praticien sont lTJniversit6, les sociBt6s savantes, les jour- 
naux speciali& et les livres, les maisons ‘pharmaceutiques, les mala- 
des et finalement le mkdecin lui-meme. 

La formation universitaire de l’ophtalmologiste dure plus long 
temps que la periode de gestation d’une Clephante. 11 n’est done 
pas remarquable qu’il reste attach6 par des liens de gratitude et 
d’affection a son alma mater et a ses professeurs. Le praticien, dans 
ses travaux cliniques et academiques, essaie toujours de contribuer 
a la renommee de son universite. En revanche il a le droit de 
demander a son Ccole de l’encouragement dans ses travaux scien- 
tifiques et de l’aide dans ses problemes. 11 veut toujours garder 
l’esprit des membres dune confrerie. Mais, malgr,e sa loyaute envers 
son universiti: il doit se r&server le droit d’examiner les idees de 
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son Bcole avec une entiere liberte critique. C’est Dante qui disait 
<< Car non mains que savoir, douter m’est agreable B. 

Une varieti de tours postuniversitaire aussi utile que rympa- 
thique est une &union de professeurs, de stagiaires et de praticiens 
form& par la m&me Bcole et invites B y presenter leurs travaux. La 
preparation dune communication scientifique contribue de fagon 
positive a la formation postuniversitaire. Un be1 exemple de reunion 
annuelle de ce genre est celui de l’institut Scheie B Philadelphie, oh 
la camaraderie s’allie a l’instruction scientifique et oti les demons- 
trations chirurgicales et pathologiques servent de complement aux 
confkences. Autre avantage, les participants sont en nombre rela- 
tivement restreint. L’age des avions geants nous a don& des r&r- 
nions g&antes et impersonnelles oti le pauvre medecin risque d’ctre 
bouscule par les foules. 

Les savants du moyen 8ge passaient des annees (Wanderjahre) 
B errer dune universite 5 l’autre. L’ophtalmologiste du vingtieme 
siecle ne dispose ,pas d’autant de loisirs, mais il peut passer au 
moins quelques jours par an h visiter d’autres centres universitaires, 
ce qui combine les avantages professionnels avec le profit culturel. 
Les savants du moyen Lge avaient l’avantage d’une langue univer- 
selle, le latin, pour communiquer avec leurs confreres. Heureuse- 
ment ceux qui sont peu do&s pour les langues peuvent toujours 
assister aux drames de la Salle d’operation oh l’action remplace 
les mots. L’ophtalmologiste qui demande le privilege de suivre 
pendant quelques jours les travaux dune autre Bcole est t&s rare- 
ment refuse. 

Les services ophtalmologiques possedent toujours des bibliothe- 
ques oii le praticien peut consulter livres, journaux et theses. C’est 
quelque chose de t&s appreci6. Ce qui nous manque souvent, ce 
sont les collections de specimens pathologiques qu’on puisse exa- 
miner a son aise, tout a fait comme on cons&e les bulletins scien- 
tifiques B la bibliotheque universitaire. 11 est probable que les 
cassettes audio-visuelles vont changer notre idee de ce qui est spec- 
tacle priv6 et de ce qui est public, de ce qui peut 6tre conserve et 
de ce qui est 6phemere. J’esp&re”qu’a l’avenir les collections de 
cassettes audio-visuelles seront disponibles aussi librement que le 
mot imprime. 

Les congres sent au fond 16s ‘reunions de chirurgiens form& 
par plusieurs services universitaires. Ce que les’orateurs ont en 
commun, c’est qu’ils n’ont que des succ& tandis ‘que nous autres, 
les ophtalmologistes praticiens, nous avons’ souvent les deboires. 
Ose-t-on demander des travaux sur les deceptions et les Qchecs ? 
Le morcellement de l’ophtalmologie en specialit& se poursuit au 
fur et a mesure qu’elle &tend son emprise. Aux congres, les rapports 
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sur lea nouveau& sont toujours tres instructifs. Sur un seul sujet, il 
regne presque un complot du silence. 11 s’agit de l’optique, l’une 
des bases de notre science. Pourtant, lea applications pratiques con- 
tinuent B avancer et I’enseignement de ce sujet nous serait tou- 
jours t&s utile. 

Lea periodiques scientifiques et lea livr.es ne manquent pas dans 
notre specialit& Au contraire, c’est leur proliferation qui pose des 
problemes. Par exemple, en 1970 seulement, au moins 6 385 tra- 
vaux ophtalmologiques ont 6th publies. En 1730 Montesquieu par- 
lait du changement produit par la decouverte de l’imprimerie. 
11 disait qu’autrefois on estimait lea hommes, a present lea livres. 
Or, je pense qu’en 1974 l’ophtalmologiste estimerait l’homme capa- 
ble de le guider dans les labyrinthes de livres. 11 ne partagerait pas 
le sentiment de Mallarme : << La chair eat triste, helas, et j’ai lu 
tous lea livres >>. 

Nous sommes bombard& chaque jour par lea prospectus que 
nous envoient lea maisons de produits pharmaceutiques. C’est une 
variete d’enseignement a laquelle nous devons resister. Sinon, nous 
risquons de devenir comme le docteur KNOCK, qui avouait : (< De- 
puis mon enfance, j’ai toujours lu avec passion les annonces medi- 
tales et fpharmaceutiques, ainsi que lea prospectus intitules << mode 
d’emploi >> que je trouvais enroules autour des boites de pilules et 
des flacons de sirop. Ces textes m’ont rendu familier de bonne 
heure avec le style de la profession. Mais surtout ils m’ont laisse 
transparaitre la veritable destination de la m&de&e, que l’ensei- 
gnement des FacultCs dissimule sous le fatras scientifique >. 

Nos malades apportent une contribution importante ii notre 
education postuniversitaire. Tous nos efforts sont tionsacrb B leur 
soulagement et il nous faut le feed-back sur le plan humain pour 
savoir B quel point nous avons reussi. Une clientele intelligente et 
critique eat une 6cole d’enseignement pratique. 11 nous faut la 
volonte non settlement d’observer lea malades mais aussi de lea 
&outer. 

Pour sa formation postuniversitaire, le m&de&n ne doit pas 
se reposer uniquement sur lea efforts des autres. Puisque notre scien- 
ce continue a se developper chaque jour, l’enseiguement doit dtre 
assimile et dig&e pendant de longues an&es. La formation conti- 
nue ne se fait pas par lea techniques qu’on emploie B Strasbourg 
pour la production du p2te de foie gras. La formation permanente 
eat plut8t pareille a la fabrication du champagne oii la cuv&e r&nit 
lea trois grandes regions de production : on dit ainsi que Ay donne 
la force, Cramat la mousse et Verzenay le bouquet. Lea qualites de 
l’ophtalmologiste praticien sont c&&es par I’assemblage de trois 
BlGments : lea connaissances, les techniques et la culture g&&ale. 
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Pourtant, vers la fin de sa carrike apr&s un immense travail d’ac- 
quisition, ne peut-il se dire, comme le poke T.S. Eliot : 

<< Mais m&me si j’arrive g sortir de la forgt, 
11 me restera le souvenir inconsolable 
Du tr6sor que j’allais y chercher, 
Et que je n’ai jamais trouvk, et qui n’y Btait pas, 
Et qui n’est nulle part, peut btre B. 

RESUME 

Examen discursif de quelques facteurs qui contribuent ci la 
formation de l’ophtalmologiste praticien : l’universit8, les sock%& 
savantes, la presse &rite, les maisons pharmaceutiques, les malades 
et f inalement l’homme lui-mcme. 



SYMPOSIUM : TEACHING AND POSTGRADUATE 
EDUCATION IN OPHTHALMOLOGY 

Professor Frank W. NEWELL, M.D. 
CHICAGO, ILLINOIS” 

I<OCH [‘I divided the types of scholarly information available 
into primary, secondary, and tertiary. These are further divided 
into published, quasi-published, and unpublished. Urrpublished 
material includes meetings, seminars, letters, lectures, symposia, 
and the like, and are discussed by other members of this group, 
The quasi-published material includes various reports, computer- 
oriented tape services, patents, and the like. The published ma- 
terial includes scientific journals and monographs in the primary 
classification ; abstracts, bibliography, and news articles in the 
secondary group ; and books, reviews, and monographs in the ter- 
tiary group (Table 1). 

. 

At the outset one must emphasize the various kinds of infor- 
mation the postgraduate ophthalmologist is seeking from the prin- 
ted word. There is first the practitioner desirous of learning the 
most effective methods of managing his patients. Researchers and 
teachers are interested in technical literature which covers many 
disciplines varying from optics to chemistry to psychology. Stu- 
dents, both graduate and undergraduate, are seeking both infor- 
mation of value in the treatment of patients and additionally are 
seeking to achieve a mastery of the accumulated information of 
the past in order to provide the cultural background necessary 
in the field. 

The dimensions of the problem of the printed word are enor- 
mous, even in the limited area of opththalmology. The U.S.A. 
National Library of Medicine Biomedical Series [“I listed some 
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8.900 periodicals in 1959. The World Medical List [“I, published 
by the World Health Organization, in 1967 listed 5.700 medical 
periodicals. Of this number, 123 dealt with ophthalmology. The 
Index Medicus of the National Library of Medicine each year in- 
dexes some 2.300 periodicals. Of this number, 46 are devoted to 
ophthalmology. However, a compilation published in 1960 [“I lists 
269 current ophthalmology publications throughout the world. 
Books are more difficult to enumerate. Between 1963 and 1972 the 
American Journal of Ophthalmology reviewed 576 books. Most 
of these are devoted to ophthalmology and written in English. The 
1973 index of Klinische Monatsblltter fur Augenheilkunde lists 41 
books reviewed, and the Annales d’oculistique reviewed 
books. It is evident that the ophthalmologist, whatever his nationa- 
lity, has an embarrassment of riches to choose from. 

Table I 

The Kinds of Information in Ophthalmology 

Primary 

Secondary 

Published 

Journds 
Research 
Transactions 
cc Core >> 
General 

Monographs 

Abstract journals 
Bibliographies 
Indexes 
News articles 

Qua&published Unpublished 

Reports Meetings 
Preprints Seminars 
Patents Letters 

Conversations 

Alerting services Letters 
Computer services Conversations 

Tertiary Reviews Reports Lectures 
Books Information and Conferences 
Monographs data centers Symposia 

After Koch, H.W. : American Institute of Physics, lD-70-1, January 1970. 

It must be recognized at the outset that there are a large 
number of medical journals whose articles are not indexed in the 
Index Medicus, Chemical Abstracts, Biological Abstracts, Ophthal- 
mic Literature, Excerpta Medica, or in the abstract sections of the 
major journals. Such material can be difficult to find and for the 
most part does not play a role in postgraduate. medical education or 
reading. Yet, each of us is aw.are of the important discoveries that 
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have remained unknown because of the unawareness of the world 
with the publications. I believe that there are somewhere between 
300,000 and 500,000 workers and readers actively engaged in bio- 
medical sciences in North America and in Europe. There are far 
fewer in Africa, South America, and Asia. If an observation is 
to be generally recognized, the publication must be available in at 
least 75 libraries located throughout North America, Europe, and 
elsewhere. Publishers of medical periodicals would be most helpful 
to their contributors and their readers if they provided information 
not only as to the total circulation, but also as to the distribution 
to libraries. 

In this discussion of printed publications for continuing edu- 
cation, I have not considered the general medical journals which 
are most often published by a national medical association in the 
national language [“I. These journals are directed principally at 
general practitioners and specialists with broad interests and to 
all physicians interested in socioeconomic aspects of medicine. They 
provide specific information concerning the structure and freedom 
of the profession, rules and regulations, administrative advice, and 
evaluation of new drugs. Reynolds proposes that there should he 
some form of central European coordination among those respon- 
sible for such a journal. Certainly with the emergence of the Com- 
mon Market this appears to be an appropriate ambition. In addi- 
tion to these journals, there are a number of general scientific jour- 
nals with which most physicians are familiar : Lancet, Nature, 
New England Journal of Medicine, Science, Ex,perientia, and others. 
I suspect that many of us keep abreast of these and related pu- 
blications in our field by scheduled visits to the library so that 
we will remain aware of the trends in education and research. 

. 

Published primary publications consist mainly of research 
and core journals, transactions of national ophthalmologic societies, 
and monographs. These are characterized by publication of the 
full text or original contributions with the description of results 
and observations so presented that the reader is able to understand 
the purpose and nature of the experiment and be able to duplicate 
it if he wishes. These journals serve, in addition, an archival function 
in providing storage and retrieval of data and provide the reader 
with awareness of current studies in his field. 

The research journals serving ophthalmology include at least 
five devoted purely to ophthalmology. In addition, ophthalmic 
observations appear in a number of related journals, both medi- 
cal and scientific. The core journals constitute a particular type 
of medical journals directed to medical specialists. The major por- 
tion is devoted to original communications which may he clinical or 
experimental in nature. For most part, they are so edited that 
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the postgraduate student can observe a relationship, though often 
tenuous, to the care of patients. Additionally, many contain a 
potpourri of review articles and book notices. Others contain 
abstracts, correspondence, society proceedings, and the like. A ma- 
jor portion of ophthalmic information is carried in these jour- 
nals. 

. ,., 

I have concern relating to the difficulty of those who custo- 
marily use the latin alphabet in obtaining information published 
with other alphabets. There is a large body of information that 
is available only to those familiar with Japanese or Russian, and 
it is distressing to be unable to list their journals as core jour- 
nals. Inasmuch as they are not reviewed by the major indexing 
services, the material published in them is often unavailable for 
many years br even lost. 

The transactions of the national ophthalmic societies provide 
a rich selection of the main ophthalmic progress and thinking in 
their regions. Indeed, with jet travel so easy today, they often 
reflect the interests of those who share a national language through 
out the world. Unlike the transactions of the purely scientific 
societies, the transactions of ophthalmic societies are often compo- 
sed of papers presented at .their meetings and these have not been 
reviewed by scientific referees. This may provide difficult 
judgmental problems for the reader inasmuch as the quality assu- 
rance provided by scientific reviewers and editorial selection are 
lacking. Many of the reviews in ophthalmology classify as books. 
They provide fine overviews of recent material in ophthalmology. 

A major unrecognized problem of ophthalmic retrieval con- 
cerns the many symposia and conferences and meetings which are 
published in hard cover books and distributed by commercial pu- 
blishers. These publications for most part consist of formal papers 
presented at a meeting. They may or may not be accompanied 
by discussion, but inasmuch as the material is not’ indexed by 
major abstracting services, the details of the publication are fore- 
ver lost. 

I am impressed that, irrespective of any technological de- 
velopment in years to come, that in the future major reliance 
for description of scientific advances, their storage and retrieval, 
will depend upon the printed word. It is and will remain our 
major source of learning in postgraduate education. Our major 
problems relating to the printed word arise from the sheer volume 
and the difficulty of awareness of what has been published. This 
is not going to be solved by using some more limited means of 
communication such as computers. 
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SUMMARY 

Scientific publications are customarily divided into primary, 
secondary and tertiary. Primary publications consist of journals and 
monographs which disclose new ideas or data with sufficient infor- 
mation to enable peers to assess observations, repeat studies, and 
evaluate the intellectual process underlying the new concept. Secon- 
dary publications sources include abstract journals, collections of 
bibliographies, and original new articles. Tertiary publications 
include books, compilations, and scholarly reviews. 

RESUME 

On distingue habituellement trois types de publications scien. 
tifiques : primaire, secondaire et tertiaire. 

Les primaires sont representees par les journaux et monogra- 
phies qui fournissent des idles nouvelles et des donne’es suffisam- 
ment Blaborees pour Gtre contrBl6es par des ophtalmologistes compe- 
tents. Les secondaires comprennent les journaux de r&urn&, les 
bibliographies et les articles originaux nouveaux. Les tertiaires com- 
prennent les livres, les revues de synthese et des revues d’enseigne- 
ment classique. 
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AUDIO-VISUAL AIDS IN POSTGRADUATE TRAINING 
IN OPHTHALMOLOGY 

H.F. HENICES 

With the post-war educational explosion a considerable de- 
crease of teacher-student ratio occurred. 

This brought about everywhere the need for audio-visual aids. 
Machines - the hardware - became available, but the problem 
of making or obtaining programs for these machines - the software 
- were for most of the teaching departments in the world quite 
difficult to solve. 

Nowadays, the machinery is readily available, but the programs 
are still very limited. 

It is the aim of this short presentation to outline the various 
systems, that are at present on the market, without being in any 
way exhaustive. 

The first question arising is : For whom do we need the equip- 
ment ? We need audio-visual aids for 3 main groups : ophthalmo- 
logists in training, practicing ophthalmologists and ophthalmic 
teachers in the developing world. 

Residents in ophthalmology and practicing ophthalmologists 
have mutual interests. There is a fundamental similarity of know- 
ledge needed by both groups. 

They can be considered to belong to one group. Medical 
teachers in developing areas, however, have quite different inte- 
rests. For them specific audio-visual aids, both hardware and 
software, have been and are being developed. Systems like T.A.L.C. 
(Teaching Aids at Low cOSt8) and T.O.M.K.I.R.P. (Translation of 
Medical Knowledge into Rural Practice) have been developed 
specifically for this purpose. 
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In the followiug scheme a selection of various possibilities is 
given, differentiating into auditory aids, visual aids and audio-visual 
aids (figure 1). 

AUDIO-VISUAL AIDS 

tapes t AUDIO-DIGEST) 

c c( +a9 
tapes + slides (TALC ) 

movies 

television (CETV-OPHTH) 

atlasses + slides (VIEW-MASTER) 

stenctls + slides IMEDCON) 

(TOMKIRP) 

FIG. 1 

It goes without saying that the decision what kind of system 
one wants to adopt, depends on local circumstances (sufficient 
funds for buying highly sophisticated apparature like the CETV- 
OPHTH, or on the other hand, availability even of electricity [not 
necessary for T@.M.KI.R.P.]). 
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I n general, the attitude of the trainee (whether he ia more 
visually or more auditory inclined) plays only a minor role. 

There are a number of not too expensive systems on the market, 
like the stereo-viewer, supplied with a series of well-known atla- 
ses, or the MEDCOM system, supplied with a simple viewer, but 
easily adaptable to any projector. 

In the developing countries, aids can be even more effective 
than in the privileged countries. The level of education in general 
is lower than in the industrialized world, whereas sophisticated 
audio-visual aids are so expensive that they cannot be purchased, 
especially when viewed in relation to other priority needs which are 
often basic to life and health. It seems reasonable therefore, to 
underline in this short presentation those inexpensive systems, ba- 
sed on a non-profit making principle, which are specifically de- 
veloped for the use in rural areas of the developing world, viz. 
T.A.L.C. and T.O.M.K.I.R.P. As T.AX.C. has not yet an ophthal- 
mology program, I restrict myself to the T.O.M.K.I.R.P. project 
(Translation of Medical Knowledge into Rural Practice : 
T.O.M.K.I.R.P.). 

*., i. 
FIG. 2 
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In general, one can say that color transparencies with a 
written script are the most economical and practical way of 
making visual aids available for teaching in a developing coun- 
try. 

The T.O.M.K.I.R.P. system, which was set up with the aid of 
the Royal Tropical Institute at Amsterdam, consists of a low- 
cost cardboard slide viewer and strips of 12 slides, especially re- 
produced for T.O.M.K.I.R.P. (f g i ure 2). The project is financed 
by the W.H.O. A short text goes with the strips. The system has 
been developed as a help in the training activities of the medical 
officer working in a rural area. 

The clear demand for low-cost material like the T.A.L.C. and 
T.O.M.K.I.R.P. systems, suggests that those systems may relieve 
in a most practical way the urgent need for teaching aids in the 
developing world. 

SUMMARY 

In postgraduate ophthalmic training, audio-visual aids are nee- 
ded for different groupe viz residents in ophthalmology, practicing 
ophthalmologists, and ophthalmic teachers in the developing world. 

Different audio-visual systems will be mentioned. The kind of 
teaching system best suited for each group depends on local cir- 
cumstances (available funds, etc.). Znespensive systems, specifically 
developed for the developing world are discussed in more detail. 

RESUME 

L’enseignement postuniversitaire en ophtalmology utilise des 
me’thodes audio-visuelles qui varient suivant le type d’auditoire : 
internes, ophtalmologistes praticiens et les enseignants duns les pays 
en voie de dkveloppement. Diffe’rents sysdmes audio-visuels sont 
p&en&%. 

Le mieux adapt6 ri chaque groupe d6pend des circonstances loca- 
les (ressources financidres, etc.). 

Des m&hodes peu coiiteuses sont particuliBrement 6tudi6es pour 
les pays en voie de de’veloppement. 
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LES MiTHODES ET L’ESPRIT DE L’ENSEIGNEMENT 

DANS LA FORMATION POSTUNIVERSITAIRE 
EN OPHTALMOLOGIE 

par F. HOLLWICH et H.P. SCHIFFER (Miinster) 

Monsieur le president, mesdames et messieurs, 

C’est apres la fin des etudes universitaires et apres l’autorisa- 
tion d’exercer la medecine que commence dans la Republique fed& 
rale d’dllemagne la formation de specialiste. Le futur ophtalmolo- 
giste a P sa disposition un certain nombre de cliniques, qui ne sont 
autorisees a enseigner cette specialisation que si elles cornportent 
au moins 40 lits et un enseignant specialiste. Le futur oculiste doit 
assumer dans ces cliniques les fonctions & plein temps, ce qui cor- 
respond B l’interne frangais. Contrairement au systeme franGais nous 
ne connaissons que cette formation B travers l’internat. Dans ces 
cliniques le jeune collegue va tour B tour pendant 4 an&es travailler 
dans la consultation, les salles des malades et tous les services sous 
la direction du directeur de la clinique et de ses chefs de clinique 
et finalement sera amen& 1 assumer ses tdches tout seul. 

Pendant ces 4 an&es le futur ophtalmologiste assimile les 
connaissances detaillees du diagnostic et du diagnostic differen- 
tie1 en ophtahnologie, ainsi que les rapports avec les autres specia- 
lit&s medicales. En outre il doit Btre entrain& B poser uue indica- 
tion operatoire et realiser personnellement les operations sui- 
vantes : 

- au moius 20 operations de strabisme ; 

- au moins 15 operations de cataracte et de glaucome ; 

- au moins 60 petites interventions (chalazion, interventions 
sur la conjonctive, xanthelasma, pterygion, etc.). 



Une approche 
pratique de 
I’blectrophysiologie 
oculaire. 

E.R.G. P.E.V. E.O.G. 

Baie de stimulation 

e 2 positions d’examens 

e choix de 5 filtres dont 
3 interfkrentiels 

0 examen simultane ou 
s&pare des 2 yeux 

e suppression des artkfacts 

Baie de recueil logique et 
simplifke : 
e disposition des touches 

dans I’ordre logique 

e prkreglage des operations 

e rksultats stirs, sommation 
pour tous les examens 

FERLUX - Dkpartement de materiel de biophysique ophtalmologique - 
24, avenue d’Aubiitre - 63800 Cournon-d’Auvergne 
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A cela il faut ajouter 5 Bnucleations et &is&rations. En outre 
il doit assister aux operations plastiques palpebrales, conjonctiva- 
les et sur les voies lacrymales, d’extraction de corps &rangers intra- 
oculaires, des greffes de cornee et beaucoup d’autres. L’anesthesie 
locale de Kceil et de ses annexes est egalement enseignee. Apres 
controle de ses connaissances par une commission medicale de la 
chambre des medecins le jeune medecin reCoit I’autorisation de s’ins- 
taller. 

Malgre cette activite intense de 4 an&es dans le domaine de 
cette specialit le temps ne suffit naturellement pas pour former 
un spBcialiste completement mfir. On sait meme qu’aujourd’hui 
dans les cliniques, divers domaines de travail sont repartis entre des 
specialistes specialis& a l’interieur de la specialit& Le coll&gue ins- 
tall& se servira volontiers ,dans la suite de l’experience de ces der- 
niers avec lesquels il sera toujours en contact. 

11 peut ici aussi se documenter sur les nouveautes theoriques 
et pratiques, ce qui est aussi necessaire pour donner les soins les 
meilleurs aux malades. Comme un grand choix de cas dp malades, 
quc le mitdecin install6 peut rarcment avoir duns son cabinet, nc 
se trouvent que dans les grandes cliniques, il n’y a que les services 
specialis& de clinique qui peuvent fournir aux praticiens des 
conseils pour les cas difficiles. 

En detail, le medecin install6 tient B sa disposition les possi- 
bilites permanentes suivantes de perfectionnement : 

1. Les cliniques universitaires tiennent deux fois par an des 
apres-midi de perfectionnement pour les collegues install& dans leur 
zone attenante. Bien que I’acces a ces reunions soit facultatif, on 
voit toutefois qu’une bonne partie des praticiens y vient et y pre- 
sente un vif inter&t. Ici des themes d’une importance pratique tels 
que la retinopathie diabetique, les uveites, les plaies perforantes 
de. l’enfant et de l’adulte sont trait& sous forme d’exposes et sont 
approfondis dans des discussions. 

‘2., De +ltis l’association professionnelle organise deux semainee 
de perfectionnement par an : au printemps a Essen, en automne B 
Wiesbaden. A c6t6 d’un probkme principal tel que glaucome ou 
strabisme, des tours dont le nombre de participants est limit&, sont 
dorm& par exemple sur les plaies des paupieres, les erreurs de 
diagnostic, la refractometrie, la tonometrie, etc. Ces tours dans un 
cercle de participants reduit permettent une discussion a,pprofon- 
die. L’experience confirme qu’en moyenne environ l/4 de tous les 
ophtalmologistes allemands participent chaque fois &guli&rement B 
ces semaines de perfectionnement. 
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3, Les sock%& r6giotudes d’ophtalmologie organisent deux fois 
par an des reunions d’un week-end. Les cliniques universitaires 
organisatrices permettent un approfondissement dans les connais- 
sances theoriques B c8t6 des exercices pratiques tels que skiasco- 
pie, refractometrie, tonometrie et les experiences sent &hang&es. 

4. Certains cows d’exercices ,pratiques don& par les grandes 
cliniques tels que tours pratiques de microchirurgie, de retinologie 
ou de refractometrie ont fait leurs preuves. 

5. La rfknion nationale la plus importante et la plus souvent 
frequent&e en Allemagne est naturellement comme en France aussi, 
la reunion de la Soci&e d’Ophtalmologie, qui depuis plus de 100 ans 
a prouv6 sa raison d’dtre par le grand nombre des participants. A 
c& des renseignements pratiques, les participants ont ici l’occa- 
sion d’avoir une vue sur la situation la plus recente de la recher- 
the. 

6. I1 faut aussi mentionner l’importance des revues de specia- 
lit& sur le perfectionnement ophtalmologique. L’Allemagne Fed& 
rale dispose de 2 revues specialisees d’ophtalmologie (C Klinische 
Monatsbliitter fiir Augenheilkunde et Archive de von Graefe B). 11 
faut y ajouter 1’ (C ophthalmologica >> &dig6 en Suisse en grande 
partie en allemand. Dans les CC Klinische Monatsbhitter fur Au- 
genheilkunde >> on tient beaucoup 2 ce que les collegues allemands 
et internationaux traitent des sujets essentiels pour la pratique dans 
une forme generalement comprehensible. Le fait que ce soit la une 
maniere juste et importante est prouve par la diffusion conside- 
rable de ce journal. A c6tB de cela la < Biicherei des Augenarztes )) 
est pub&e sous la m&me redaction. 

Etudes sur le microstrabisme, ,les problemes du glaucome, les 
brfilures chimiques oculaires et leurs traitements, la keratoplastie, 
l’ophtalmologiste et la circulation rout&e, les troubles de la cir- 
culation sanguine et l’ceil, les strabismes et bien d’aut.res themes 
donnent conseil au praticien dans de nombreux cas particuliers. 

Des etudes sur diffcrents problemes particuliers donnent con- 
seil aux praticiens. 

Mesdames et messieurs;ce n’est certainement pas toujours facile 
au coll&gue install& de s’orienter constamment, B c&e de sa t&he 
quotidienne vers les nouveautes de notre specialit&. L’experience 
des specialistes des h8pitaux, doit dtre offerte au praticien afin de 
lui permettre de rafraichir constamment ses connaissances et de 
les completer pour le bien ,du malade. ‘* 

La connaissance de la pathogenic, qui constitue la base de la 
therapeutique moderne, s’est considerablement B1argi.e particuliere- 
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ment pendant les dernieres decennies. Cest pourquoi l’on doit 
ouvrir de nouvellee voies pour apporter ces conuaissances au col- 
legue install& Les possibilids de temps sont naturellement tres limi- 
tees chez le praticien. Pour trouver de nouveaux pro&d& et pour 
les mettre sur pied, cela demande une cooperation internationale 
de la grande famille des ophtalmologistes au service du malade, une 
cooperation que nous trouverions et saluerions comme particulie- 
rement fructueuse. 

RESUME 

L’auteur duns son expos6 parle de o?eux points principaux : 

1) Les directives &&-ales sur la formation postuniversitaire. 

2) La specialisation en ophtalmologie. 

Dans le premier, il 6nonce les conditions g&&ales d’admission 
aux &udes postuniversitaires, et qui sont aussi bien basdes sur les 
qualit& personnelles que sur la niveau des connaissances du can- 
didat ; la formation devant se faire duns des cliniques universitaires 
ou des hSpitaux agr6& suffisamment &quip&. 

Le second point concerne la formation de l’Ophtalmologiste. 
Celle-ci se fait apr& avoir termin ks e’tudes me’dicales de base, sous 
forme din internat durant quatre ans darts une clinique ophtalmo- 
logique universitaire ou un Mpital agr& pour cet effet. 

Le programme de formation couvre tout le domaine de l’oph- 
talmologie, tant theorique que pratique. A tie propos un certain nom- 
bre d’ope’rations doit dtre effect& par le candidat et prt%entt5 
sous forme d’une liste op&atoire pour Pobtention de son diplbme. 

SUMMARY 

The two main topics presented by the authors concern the 
general conditions for postgraduate education and specific training 
in ophthalmology. 

1. - General conditions for postgraduate qualification are 
based on personal ability as well as on the level of knowledge. 
Postgraduate education should be performed wether in. University 
Hospitals or in hospitals which are appropriately equipped. 

2. - For the qualified general,practitioner the specific training 
in ophthalmology is based on a four years intership in a University 
Hospital or in a Hospital agreed, for this purpose. 



L’INFORMATIQUE DANS LA FORMATION PERMANENTE 
POSTUNIVERSITAIRE EN OPHTALM~L~GIE 

par J.-F. CUENDET, P.-H. GYCAX et J.-C. VERGRIETE (Lausanne, Suisse) 

1. L’INFORMATIQUE ET LES ORDINATEURS 

Litteralement, l’informatique est le << traitement automatique 
de l’information . . L’appellation angle-saxonne (< computer scien- 
ce B donne la primaute aux ordinateurs. Sans meconnaitre leur rSle 
preponderant, le terme franqais d’informatique englobe un domaine 
plus vaste comprenant, en particulier, la notion ,d’ <( algorythme B. 
Cette notion, deja definie par la logique formelle de I’Antiquite, 
precise une suite logique de prescriptions P effectuer pour resoudre 
un probleme determix& 

Les fonctions des ordinateurs concernent l’entrke de i’informa- 
tion, son traitement et sa sortie. En ce qui concerne Pent&e de 
l’information, le support le plus banal est la carte perforce dont 
l’importance diminue devant celle des supports magnetiques, du 
teletraitement par clavier ou par &ran cathodique et de la lecture 
optrque. Quant au traitement, il s’agit de calculs, de memorisation, 
de realisation de fonctions logiques. La sortie de l’information se 
fait essentiellement sur une imprimante. Elle peut s’effectuer 
par perforation dune carte mecanographique ou d’un ruban papier, 
sur tm support magnetique, specialement dans un but de memorisa- 
tion, ou sur un &ran cathodique. 

2. L’INFORMATIQUE MEDICALE 

L’informatique medicale a pris un essor considerable ces der- 
n&-es annBes..Elle s’applique, d’une part, B la <( gestion clinique >) : 
identification du patient, fixation ,des rendez-vous, attribution des 
lits, occupation des salles doperation, stocks, circulation et consom- 
mation differentielle des medicaments, facturation. D’autre part, 
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l’informatique medicale s’occupe du u patient care B, c’est-a-dire 
des examens, des diagnostics et des traitements. Comme exemple 
d’examens, citons les examens scintigraphiques de la medecine nu- 
cleaire qui ne se conCoivent plus guere sans ordinateur. Quant aux 
diagnostics, I’ordinateur peut saisir les mesures analogiques des 
traces electrophysiologiques 1 l’aide d’un convertisseur analogique- 
digital ; ainsi l’analyse du trace electrocardiographique peut 8tre 
realise automatiquement g&e a de8 programmes de plus en plus 
p&is document& par d’excellents cardiologues. Enfin, comme 
exemples therapeutiques, citons les plans d’irradiation en radiothe- 
rapie qui relevent d6ja souvent de la precision de l’ordinateur et de 
sa puissance de calcul ; citons Bgalement la surveillance continue 
par ordinateur de8 patients necessitant de8 soins intensifs. 

Faut-il preferer une centralisation complete de8 ordinateurs, 
nne centralisation partielle ou une decentralisation ? Les grosses 
unites restent indispensable8 pour le2 travaux de gestion et pour 
traiter des fichiers importants, tels qire le8 dossiers de8 malades. 
En revanche, de petits ordinateurs dedies a un but specifique se 
multiplient, d’autant plus que leurs prix ne cessent de baker. Les 
lahoratoires biochimiques en donnent un exemple. De ce fait, on 
assiste de plus en plus, dam? les hopitaux, i 1’6tablissement de r6- 
8eaux d’ordinateurs et B une hierarchisation de l’information qui 
est plus ou mains &labor&e et centralisee. On peut se demander, en 
ce qui concerne l’enseignement assist&, s’il est plus judicieux de 
recourir 2 une grosse machine (maxi-ordinateur) qui contiendrait 
de nombreux tours, accessible6 a plusieurs terminaux, ou bien a 
des machine8 moyennes (mini-ordinateur) ne supportant, a la 
limite, qu’un seul programme, bien sfir facilement interchangeable, 
relic a quelques terminaux ou, a l’extreme, B un mini-ordinateur 
d&die a un 8eUl Ctudiant et B un seul programme B la fois. Quoi qu’il 
en soit, pour d’evidentes raisons d’economie, les ordinateurs doi- 
vent etre utilises au maximum de leur capacite pendant le plus 
grand nombre d’heures par jour. 

3. ENSEIGNEMENT ASSISTE PAR ORDINATEUR 

Nb vers 1960, cet enseignement s’est rapidement developp8, sur- 
tout aux Etats-Unis, pour trois raisons principales : 

- le developpement extraordinairement rapide de l’industrie 
de8 ordinateurs et la baisse de8 prix ; 

- le besoin croissant d’enseignants. Ce besoin est dQ au nom- 
bre accru d’etudiants, aux enseignements de recyclage, aux cows 
postuniversitaires, comme le notre, i la modification de8 methodes 
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d’enseignement p&f&ant les petits groupes aux tours u ex cathe- 
dra D ; / 

- les pro&% de la psychologie experimentale. Ih favorisent le 
decoupage d’un enseignement en notions Blementaires, pouvant jus- 
tement 8tre plus facilement present&es et enchdnees par un ordi- 
nateur. 

3.2. Techniques de l’enseignement assist& Un ordinateur .eEt 
en liaison directe avec un certain nombre d’el&ves. Chacun d’eux 
est assis en face d’un terminal : t&type avec ou San8 &ran catho- 
dique, avec ou sans equipement audiovisuel complementaire per- 
mettant de presenter des images ou des films et de fournir de8 
messages sonores. Un simple selecteur telephonique peut deja, 
dans certain8 cas, servir de terminal en utilisant un code determine. 
Certain8 &ran8 cathodiques permettent m&me de faire des dessins 
et de 1eE modifier a I’aide d’un crayon photoAlectrique. 

3.3. Modes d’enseignement. 

3.3.1. Enseignement shquentiel. La matiere 5 enseigner est 
d&coup&e en petits morceaux qui sont present& les uns apres les 
autres, au tours de8 &tapes successive8 de l’apprentissage. Cet enSei- 
gnement, relativement simple, ne necessite pas absolpment un ordi- 
nateur. 

3.3.2. Enseignement ramifi6. L’ordre de presentation n’est 
plus invariable. 11 depend de la reponse pr6cedente. La mat&e 
present&e anx different0 6leves varie d’apres leurs connaissances 
prealables. 

3.3.3. Enseignement tutoriel. Chaque &ape du raisonnement 
est analyE&e, discutee et illustree par un exemple. L’eleve passe ii 
de8 reponses de plus en plus elaborees, mettant a contribution 88s 
facultes d’analyse et de synthese. 

3.3.4. Enseignement par simulafion. Par l’intermediaire d’un 
modele reprksentant l’affection oculaire que l’on veut enseigner, 
on amenera l’eleve B interpreter l’importance des different8 symp- 
tomes, 1 ponderer un diagnostic differentiel, B mesurer l’effet des 
decisions therapeutiques. 

3.3.5. ContrSle des connaissances. Ce controle pourra se faire 
Eelon le mode de tous les enseignements precedents. Cependant, il 
aura lieu le plus souvent selon le simple type sequentiel lineaire 
avec un programme unique oh seule la vitesse de passage variera 
alors Eelon l’aptitude des sujets. 
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4. AVANTAGES DE L’ENSEIGNEMENT ASSISTE 

11 est clair que l’ordinateur ne doit pas remplacer les ensei- 
gnants, mais permettre d’accroitre consid&ablement leur produc- 
tivite. L’enseignement assist6 pr&ente, en particulier les avantages 
euivants : 

-_- adaptation de l’enseignement au rythme d’apprentissage de 
chaque Bleve ; 

- accessibilite de l’enseignement B n’importe quelle heure du 
jour., de la nuit et B distance ; 

- controle continu de8 connaissances ; 

- democratisation accrue de l’enseignement. Les populations 
les moins privilegices beneficieront de8 tours des meilleurs 
professeurs. 

5. OBSTACLES 

118 sont d’ordre economiques, techniques et humains. Les obsta- 
cles economiques ne sont pas negligeables si l’on pense que dans 
l’industrie il est habitue1 que le 6 ,0/o du chiffre d’affaires soit 
consacre B l’informatique. On admet, dans un h&pita1 universitaire 
que le 3 3% du budget doit Btre dedie 21 l’informatique, ce qui est 
encore considerable et, si les frais de l’enseignement assist6 par 
ordinateur sont B ce jour beaucoup plus modestes, il faut s’attendre 
a ce qu’ils croissent juEqu’2 un ordre de grandeur comparable. 

La plupart de8 obstacles techniques ont 6th surmontes. C’est 
le cas pour les insuffisances du reseau t6lkphonique de presque 
tOU8 les pays. Les difficult68 consistent essentiellement dans la r&a- 
lisation de moyens dent&e et de sortie specifiquement adapt&s B 
l’enseignement. Elles resident aussi ,dans l’incompatibilite du mate- 
riel des divers constructeurs qui peut nuire 2 une grande diffusion 
de8 programmes. 

Pour l’enseignant, le8 obstacles humains consistent non EeUle- 
ment en une difficult6 de realisation certaine, mais aussi en la 
necessite d’abdiquer une partie de Ea liberte en faveur d’un travail 
d’equipe oh ,doivent collaborer psychologues de l’enseignement, 
informaticiens, specialistes de8 moyens audiovisuels, etc. 

En ce qui concerne l’enseigne, les obstacles humains resident 
dans la tournure d’esprit traditionnelle des medecins, peu enchns i 
remplacer le professeur par de8 auxihaims techniques dont ils 
meconnaissent les possibihtki incontestables. 
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6. CONCLUSIONS 

L’informatique prendra certainement une place croissante dans 
I’enseignement .postuniversitaire en ophtalmologie. Le8 avantages de 
cet enseignement assist6 par ordinateur sont evidents. 118 surmonte- 
ront ineluctablement les obstacles a son utilisation. Un de8 buts 
de notre communication vise precisement B supprimer certajns obs- 
tacles dus a la meconnaissance de ces problemes. 

Lors d’un prochain Congres, nou8 esperons pouvoir vou8 pre- 
senter de8 programmes concrets d’enseignement. 

L’INFORMATIQUE DANS LA FORMATION POSTGRADUiE 

EN OPHTALMOLOGIE 

par J.-F. CUENDET 

Llutilisation des ordmateurs s’applique, en particulier, aux 
probleines suivants : 

- Codage de l’information, ~particulierement de8 diagnostics. 

- Harmonisation internationale du codage. 

- Etude analytique des traces electrophysiologiques. 

- Stockage de l’information. 

- Traitement de Yinformation. 

- Teletraitement. 

- Enseignement programme. 

- Exercices pratiques en simulation. 

- Controle de8 connaissances. 

- Recherche documentaire. 

- Diagnostic differentiel. 



PROJECT ORBIS : A PROPOSED INTERNATIONAL 
‘PROGRAM FOR CONTII\IUING EDUCATION 

I it. ’ IN OPHTHALMOLOGY 

by David PATON, M.D., F.A.C.S. 

Today’s presentation constitutes the first official announcement 
of a proposed international program for continuing education in 
ophthalmology, Project ORBIS. The vehicle of this non-profit, non- 
political program will be a refitted 707 jet aircraft with facilities 
for demonstrations of medical and surgical management of eye di- 
sease. The design and development of ORBIS required almost two 
years. The Executive Director of Project ORBIS is Mrs. Stuyvesant 
Wainwright, whose extraordinary efforts have been the chief reason 
that ORBIS has materialized to the point that it is now ready for 
final review and funding. Responses from professional colleague8 
throughout the world will now determine whether the ORBIS pro- 
posal should be implemented. . 

ORBIS is a most unusual undertaking in many respects. Yet, it 
is founded on basic principles of optimal communication for tea- 
ching and learning. Accept if you will - if only for now - that 
patient safety, engineering challenges, and review by regulatory 
agencies indicate the true feasibility of this proposal. In the interest 
of time, I will omit discussion of the cost and the intended means of 
financing : th&~ endeavor through charitable donations, but that 
infoymatidn’is available. Please consider at this moment :o&ly the 
professional opportunities that ORBIS can offer. :. 

/ , ,.5. 
Project ORBIS is a new approach to the restoration ‘and pre- 

servation of sight throught international education. Countries of 
all sizes, regardless of their degree of industrialization, may contri- 
bute to and profit by the ORBIS program. Intended to identify and 
disseminate new advances in eye care, ORBIS begins where the medi- 
cal meetings, textbooks, and journals leave off: 

Vital to the teaching program is the use of special color televi- 
sion equipment for viewing and recording demonstrations, opera- ., 
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tions, and lectures taking place on board the ORBIS aircraft. Conven- 
tional ophthalmic surgery, microsurgery, didactic lectures, laser de- 
monstrations, and many other modes of medical and surgical mana- 
gement can be shared with audiences on board the aircraft, and with 
remote classrooms receiving the television broadcasts by cable or 
microwave transmission. Such elaborate Equipment could not be 
installed in any hospital on a temporary basis, nor would hospital 
facilities provide the versatility for staging all aspects of a broad 
teaching program over a brief period of time. 

The aircraft’s international visits will be scheduled according 
to invitations from ophthalmological societies throughout the world, 
with a capacity to function a8 a teaching unit in approximately 18 
cities each year for a stay of one to four weeks in every location. 
The pre-arranged but variable curriculum will be selected by the 
hosts, based upon factors such as the prevalence of specific eye 
disorders and the particular skills of the voluntary faculty mem- 
bers. If surgery is of predominant interest, an average of ten ope- 
rations a day can be performed on the aircraft. Patient selection and 
postoperative care will be the cooperative responsability of the 
ORBIS medical Staff and the host ophthalmologists. The visiting 
international faculty and their local colleagues will share with 
each other their preferred techniques - and selected television 
tapes and films of each definitive lecture or demonstration will be 
preserved for the benefit of much larger audiences. 

The aircraft facilities will include (figure 1) : An ambulatory 
patient examination area, a conference classroom with resource 
library, an audio-visual control center, a scrub unit, an eye operating 
suite, substerile supply area, and - in the aft portion of the fuse- 
lage - space for patient preparation and recovery. 

FIG. 1 

The aircraft will locate in a convenient site of any host airport 
capable of receiving this moderate sized commercial aircraft. Patient 
transportation from the aircraft will require ambulance services to 
local hospitals. Many safety factors have been considered in the 
operational design of the patient care aspects of ORBIS. The aircraft 
will have a permanent staff of a project ophthalmologist, two resi- 
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dents, two nurses, a secretary/medical technician, and an audio- 
visual programmer and engineer. Vital to the ORBIS program is an 
international voluntary faculty, many of whom serve on the Medical 
Advisory Board. These teaching ophthalmologists will contribute 
their time to work with colleagues in other countries. Nonmedical 
administration will be the responsability of the ORBIS chief pilot/ 
administrator and the flight systems engineer. Additional flight per- 
sonnel will be employed as needed for aircraft transport. 

ORBH has a prominent and dedicated Board of Directors and 
a Medical Advisory Board with multinational representation. Every 
effort has been made to coordinate the ORBIS proposal with all 
appropriate agencies - including numerous medical societies, asso- 
ciations for the blind, foreign governments, the World Health Orga- 
nization, the U.S. Federal Aviation Administration, the U.S. De- 
partment of Health, Education and Welfare and others. The Ame- 
rican Medical Association and the American Academy of Ophthal- 
mology and Otolaryngology have expressed their approval of this 
undertaking. ORBIS will not be offered abroad until its safety and 
overall mode of operation have been deemed thoroughly acceptable 
to such organizations as have been enumerated here - and the 
entire program tested at one of our domestic airports. 

By means of ORBIS, the exciting new methods of treating eye 
disease evolving from research and clinical studies in many coun- 
tries will be shared more effectively through this unique self- 
contained system of education. Visiting ophthalmologists will work 
shoulder to shoulder with colleagues in the host country, mutually 
exploring new concepts, in diagnosis, treatment, preventive medicine, 
and ophthalmic surgery. Emphasis upon new learning will range 
from innovative details in traditional and basic management of eye 
disease to demonstrations of new but accessible instrumentation - 
always with a program most. suited to the, needs and expressed 
interests of the host opbthd ~ mological society. Every ORBIS visit 
will be designed t$:hj6e:ihaJf C& the teaching/demonstration input 

’ from the hosts. No oljhthalmological group lacks &pertise ; many 
groups and individuals lack deserved recognition. Every ophthal- 
mologist has something to teach, and much to learn. The ORBIS 
program will recognize many previously <C unknown >) contribu- 
tors to effective systems of eye care. 

The following is a review of the aircrafts interior : 

The ,patient examination area has facilities for biomicro- 
scopy, retinal photography, fluorescein angiography, laser 
therapy, and diagnostic ultrasonography. 

The ionference/classroom is furnished with television 
monitors for observation of live demonstrations in the 
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aircraft’s operation and examining rooms and for pre- 
recorded teaching sessions (figure 2). The aircraft will 
also carry monitors to be installed in local lecture halls 
for large professional audiences. Onboard teaching and 
discussion sessions will be conveyed to these local class- 
rooms by closed circuit television. The conference room 
will also contain a resource library with videotapes and 
films, current textbooks and journals, data on preferred 
systems of eye bank technology, glaucoma screening 
programs, a registry of available ophthalmic fellowships, 
information pertaining to visual aids and rehabilitation 
of the blind, etc. These materials will supplement the 
curriculum specifically arranged for each host city vi- 
sit. 

FIG. 2 

The audio-visual control center for relay and permanent 
documentation of all activities taking place in the ope- 
rating room, examinations area, or conferences room is 
shown in Figure 3. Edited tapes will subsequently be 
made available for distribution to medical schools and 
ophthalmological societies and to individual doctors 
throughout the world. 
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FIG. 3 

FIG. 4 
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The eye operating suite (Figure 4) is equipped with 
conventional and microsurgical instruments, operating 
microscopes, liquid nitrogen container for frozen donor 
tissue for cornea1 transplantation and equipment for 
many new special procedures - such as demonstrations 
of vitrectomy or phaco-emulsification if desired. 

The patient preparation and recovery area for surgical 
patients contains cots for preoperative sedation and 
postoperative recovery and observation. 

ORBIS differs from many other international medical programs 
in its emphasis upon exchange of knowledge and its design of all 
activities in the framework of teaching. The follotiing is a list of 
its various purposes : 

1. To gather and share rapidly’and efficiently the skills de- 
veloped by eye doctors in many parts of the world. 

2. To identify the best means of diagnosis and treatment for 
each locality ; to alleviate or prevent the ravages of eye di- 
sease. 

3. To structure each teaching/learning visit in direct response 
to the desires of the host doctors. 

4. To facilitate the acquisition of new equipment and supplies 
and to assist in structuring ongoing training for the long- 
range effectiveness of the program. 

5. To accelerate the distribution of audio-visual teaching ma- 
terial to medical schools, hospitals, and doctors. 

. . 
6. To,stem the departure of eye doctors from countries where 
medical skills are greatly needed, thro,ugh encouragement of on 
site, ‘international training programs. ! . :? 
7. To ‘develop’:a ,prot&ype vehicle and $rogram for future edu- 
cation,al purposes. ,w 

i\. ,,: . <i ,i 

8. 
~ 7& I I 

To create an -i&trument of peace and good will to further 
worldwide health care and international :~~mmunication. \ 

t :;;.’ 
# 

This paper wonld not be complete without special acknowledgement of key 
participators in the genesis of Project Onnrs : Thomas Decker, James Dean, 
Christian Kuether (design and engineering, BayJor College of Medicine) ; Tom 
Knight, Al Ueltschi, Juan Trippe, ,L.F. McCollom QBoard of Directors) ; Aire- 
search, Inc. ; and Mrs. Stuyvesant Wainwright. 
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SUMMARY 

Project ORBIS is a new approach to the restoration and preser- 
vation of sight through international medical education. A jet 
aircraft converted to a complete ophthalmological and teaching 
classroom unit provides a base of operation for the worldwide ex- 
change of knowledge through doctor to doctor communication. 
Countries of all sizes, regardless of their degree of industrialization, 
will contribute to and profit by the ORBIS program. Intended to 
identify and disseminate new advances in eye care, ORBIS begins 
where the medical meetings, textbooks and journals leave off. 

RESUME 

Le projet ORBIS reprt%ente une nouvelle approche pour la pr& 
servation et la restauration de la vue par un enseignement mt5dical 
international. En effet, un uvion ri reaction a et6 transform6 en une 
unite ophtalmologique et pedagogique compl6te offrant les struc- 
tures ne’cessaires pour permettre, B l’e’chelle mondiale des &changes 
de connaissances entre me’decins. Quels qu’en soient leur taille et 
leur niveau de dc’veloppcment industriel, les pays contribueront au 
programme ORBIS et en b&&ficieront. ORBIS qui a pour but de 
recueillir et de diffuser les acquisitions les plus recentes en matiere 
d’ophtalmologie, continue et prolonge en quelque sorte Pceuvre des 
reunions, des livres et des revues me’dicales. 



LA FORMATlON PERMANENTE POSTUNIVERSITAIRE 
ET SES INCIDENCES SUR LA CARRlirRE 

ET L’EXERCICE PROFESSIONNEL DE L’OPHTALMOLOGISTE 

par Dr C. ZENATTI (Paris-France) 

Les Entretiens annuels d’Ophtalmologie Galisent depuis vingt- 
quatre ans un enseignement national annuel de perfectionnement. 

C’est ,dans le cadre de ces Entretiens qu’on me confie la tkhe 
d’insister sur l’absolue n6cessit6 pour chacun d’entre nous de remet- 
tre & jour constamment nos connaissances acquises B I’universitk 
Ce qu’on appelle < formation postuniversitaire B ou << recyclage per- 
manent )> nous est impok tout simplement par le progrks m5dical. 

Je vous exposerai d’abord les divers aspects de la formation 
postuniversitaire en France ; 3 “essaierai d’apprkier com&ent l’oph- 
talmologiste franCais tire profit de cet effort auquel il se soumet ; 
enfin j’essaierai d’en tirer une morale ou une d&ontologie. 

A - LES ASPECTS DE LA FORMATION POSTUNIVERSITAIRE 

La formation postuniversitaire me parait revstir trois aspects : 
une formation thhorique, une formation pratique, une recherche 
des &changes directs entre mkdecins. 

1 - LA FORMATION THdORIQUE 

La formation thkorique apporte les connaissances les plus den- 
ses et les plus compktes : 

a) La lecture des revues mbdicales n’est pas seulement rkser- 
v&e aux savants dksireux de se confronter. Le praticien doit savoir 
trier les articles fondamentaux et enrichir ses notions fondamen- 
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tales par les articles plus specialis&. Mais dans notre epoque audio- 
visuelle la lecture exige des vertus trop austhes et ne satisftiit pas 
les besoins de l’enseignement sans douleur. 

b) lks Congr&, les Soci&& savantes nationales ou provineia- 
les correspondent davantage a ce besoin de formation audio-visuelle. 
Toutes les activites de ces Societes sont une source d’enseignement, 
mais sous des formes tellement diverse6 : 

Ce ,peut etre l’expose de synthese sur un theme d’actualite. 
T&s pragmatique, souvent schematique, simplifiant les difficult&, 
il demande au medecin de retrouver sa jeunesse et son &me d’etu- 
diant. 

Al oppos6, la communication de science pure ouvre B l’audi- 
teur des espoirs diagnostiques, pathologiques, therapeutiques. Car 
la formation postuniversitaire, comme la medecine, est complexe et 
requiert autant la revision des notions simples et autant la vaste 
curiosite prospective. 

c) Les conversations apportent les nuances necessaires 5 cette 
complexite medicale : 

La discussion en seance sur une communication Bclaire succes- 
sivement ‘plusieurs facettes d’un sujet. 

Les exposes autour d’une <( table ronde D, dans leurs divergen- 
ces sinceres, demontrent l’impossibilite d’un enseignement simpliste. 

Les conversations hors seance, jamais publiees, sont souvent lee 
plus enrichissantes : vieux amis qui se retrouvent entre eux ou autour 
dun Maitre pour Bgaliser chacun leurs routines et leurs audaces. 

Le but m&me de ces Entretiens de l’Ann6e thCapeutique en 
Ophtalmologie n’est-il pas de provoquer la conversation ? Cette 
conversation est facile aussi dans l’intimite des Societes regionales. 

d) Enfin la formation audio-visuelle classique peut 6tre aussi 
appliquee B la medecine : films d ‘enseignement, demonstrations chi- 
rurgicales directes, film&es ou t61Bvis6es. 

11 - LA FORMATION PRATIQUE 

La formation pratique postuniversitaire ne parait possible que 
dans le cadre hospitalier. 

a) L’insertion du mcdecin de ville dans l’h6pital se heurte a 
des difficult& bilaterales : 
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De la part des medecins hospitaliers qui ont cles difficult& pour 
concilier organisation du temps et disponibilitk 

De la part des praticiens qui parfois ne savent pas se lib6rer de 
leur clienthle ; et surtout qui n’aiment pas avouer des lacunes dans 
le dense tissu de leur expkrience. 

b) C’est pourquoi cette insertion ne doit pas 8tre aleatoire mais 
structur6e : 

La courtoisie du m6decin hospitalier (et un bon secrktariat) 
doit associer le praticien de ville au traitement de ses malades. 
Si une intervention chirurgicale est pr&vue, le praticien de ville doit 
8tre invite H la pratiquer lui-m&me ; ou s’il le prefhe il doit Btre 
invitB ?I assurer l’aide opkatoire. 

Le praticien doit 6prouver le besoin de participer aux Gunions 
hebdomadaires des services, ou CC staff B. 

c) L’insertion est beaucoup plus compl&te si le praticien assure 
une fonction hospitaZi6re rAguli&re, m&me B temps tr6.s partiel. 
C’est ce que nous appelons en France les fonctions d’attachb de 
consultation : le praticien cousacre au travail hospitalier rEguliEre- 
ment une ou plusieurs matin6es par semaine. 11 s’inthgre alors com- 
pktement dans une 6quipe de travail pendant des an&es. 11 s’impose 
une astreinte pour prix d’une formation postuniversitaire perma- 
nente. 

d) On a pu proposer des periodes de frhquentation hospital&-e 
integrale limit&es B quelques semaines et sanction&es par un certi- 
ficat d’assiduitk 

III - LA RECHERCHE DES BCHANCES 

La recherche des &changes entre enseignants et praticiens n& 
cessite une volonte kiproque d’instaurer ces &changes : 

Dans les Soci&& savantes le praticien doit 8tre accueilli confra- 
ternellement, surtout s’il pose des questions que la science de pointe 
considkre comme 6Kmentaires. 

Dans les services hospitaliers il doit &re consid&& comme un 
membre d’une Cquipe qui ‘pousse g&e ?I lui des ramifications dans 
la mkdecine de ville. 

Mais aussi le praticien doit faire l’effort de rkpondre B l’effort 
des enseignants. La formation postuniversitaire n’est don&e qu’8 
ceux qui la r&lament. 
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B - LES INCIDENCES PROFESSIONNELLES 
DE CETTE FORMATION 

Etudions maintenant les incidences professionnelles de cette 
formation. J’en distinguerai des incidences direct&, indirectes et 
collectives. 

I - LA CONSkQUENCE DIRECTE 

La conkquence directe d’une frkquentation hospitalike r6gu- 
like est admise par notre regime de SBcuritt5 Sociale. AprEs cinq 
am&es de frequentation la Convention Nationale sanctionne cet 
effort par un droit 5 pratiquer des honoraires plus Blevk. Mais 
celui qui a choisi la voie austbre de la formation permanente par 
la lecture n’a pas droit B cette promotion, quelle que soit sa 
valeur. 

11 - LES CONS6QUENCES INDIRECTES 

Lee condquences indirectes sont en fait beaucoup plus Equita- 
bles. L’estime de soi-m6me, l’estime de ses confrkres, l’estime de ses 
malades se rksument dans ce qu’on appelle la situation honorable 
du praticien. Le respect et un peu d’envie dkzoulent de cet effort 
p.ermanent de formation. En l’absence de cette formation le progrits 
dkpassera le praticien d&u& de curio&6 : qui ne progresse pas 
r6gresse. 

III - CONSBQIJENCES COLLECTIVES 

Je voudrais surtout insister sur les conkquences collectives de 
cette formation. 

a) Le niveau medical d’une nation ne se mesure pas seulement 
d’aprk le rayonnement mondial de quelques hommes ou de quel- 
ques d&couvertes. La qualit des soins m6dicaux habitue16 est consi- 
d&&e comme un indice de bonheur d’un pays. Ainsi la formation 
postuniversitaire du mkdecin Gagit sur l’indice de prestige national. 
Ainsi 1’Etat remplit-il son r61e quand il rend cette formation soit 
obligatoire, soit attractive par un systkme de rkompense. 

b) Les auxiliaires m6dicaux dans le monde entier cherchent B 
Clargir leur champ d’activit6 en exerpant sur un domaine trks Btroit 
une massive action promotionnelle. L’ophtahnologiste est ainsi con- 
front& B l’ambition des orthoptistes, des optom&tristes, des adapta- 
teurs de verres de contact, des opticiens lunetiers. 

Bien sfir il cxiste dans chacun de ces domaices des ophtalmo- 



596 L’ANNBE TH~RAPEUTIQUE ET CLINIQUE EN OPHTALMOLOGIE 

logistes speciali& qui sont des ma&es aussi bien pour leurs confre- 
res que pour l’auxiliaire medical. 

Mais s’il s’agit d’un ophtalmologiste praticien, celui-ci aussi 
doit veiller P maintenir sa culture constamment au-dessus de celle 
de I’auxiliaire medical. 

Par exemple le praticien ne doit pas abandonner les exercices 
d’un strabisme ?I l’initiative de l’orthoptiste : il doit garder la direc- 
tion des exercices qu’il confie a son auxiliaire. Mais il ne peut 
garder cette direction et affirmer sa suprcmatie que s’il a la suprk- 
matie des connaissances. 

On conGoit combien la t&he est lourde ; car cette suprematie 
doit se maintenir dans tous les domaines : en strabologie, en opti- 
que, en contactologie, en explorations fonctionnelles, en medecine, 
en chirurgie. La f ormation postuniversitaire doit 8tre reellement 
permanente et << tous azimuths B. 

c) L’adaptation des verres de contact est en France depuis quel- 
ques an&es l’objet d’une formation postuniversitaire de grande 
envergure. 11 y a 1P en effet, provisoirement, un point chaud sur les 
front&es de l’acte medical. Toute concession, tout abandon de la 
dignite medicale entraine d’autres abandons. Sur ce point p&is du 
verre de contact l’enseignement a 6th men6 conjointement et har- 
monieusement par l’Universit6 et par le Syndicat National des 
Ophtalmologistes Francais. Ensemble ils ont affirm6 le caractere 
medical de cette adaptation, ensemble ils se sont aides l’un l’autre 
pour reinstruire les ophtalmologistes. Actuellement le quart des 
ophtalmologistes franCais pratique l’adaptation des verres de 
contact. 

Mais sachez-le bien, d’autres points chauds naitront qu’il nvus est 
difficile d’imaginer ; ils nccessiteront un nouvel effort de recy 
clage afin de maintenir la suprematie du medecin sur ses auxiliaires. 

CONCLUSION 

La formation postuniversitaire s’insere done dam la deontologie 
medicale. Ce devoir du medecin vis-&is de lui-mdme et vis-a-vis de 
aes malades peut avvir des sanctions judiciaires. Les tribunaux exi- 
gent que chaque malade repoive des soins consciencieux et eclair-es, 
confvrmes aux don&es les plus recentes de la science. 

En dehors m&me du tribunal la dignit du medecin lui im,pose 
cet effort permanent de formation. GrPce i cet effort il s’attirera le 
respect, et tout particulierement le respect de ses auxiliaires mkdi- 
caux. 
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RESUME 

Tout au long de sa carridre le me’decin doit perp&tuellement 
remettre a jour ses connaissances. I1 doit s’adresser d toutes les sour- 
ces d’information pour trouver d la fois les travaux de recherche 
scientifique et les mises au point pedagogiques. L’insertion du me’de- 
tin de ville duns la vie hospitaliere permet moins d’austBrit8 duns 
Z’effort de recyclage. 

Cet effort de formation postuniversitaire correspond d une 
necessite morale face aux progrds beaucoup plus qu’ui une recherche 
d’honoraires speciaux. C’est un Qlement de la valeur m6dicale d’un 
Pays. 

11 est surtout fondamental d’insister sur le maintien de la 
dignite du medecin devant les auxiliaires m6dicaux qu’il utilise : 
la pree’minence de la decision du me’decin suppose la prk&minence 
des connaissances. 

SUMMARY 

To bring his knowledge up to date is a must for every practi- 
tioner. For this purpose all sources of information should be avai- 
lable. Moral and ethical arguments are mentioned in fuvour of con- 
tinuing education. 



POSTGRADUATE TRAINING IN OPHTHALMOLOGY 

IN THE UNITED KINGDOM 

James R. HUDSON 

It is a privilege to have been invited to participate in this 
important discussion of postgraduate training in ophthalmology, 
and I should like to take this opportunity to extend to the other 
participants the best wishes of my colleagues in the United 
Kingdom. 

In the United Kingdom, where the National Health Service has 
been in existence for 26 years, postgraduate education is directly 
under the guidance of the teachers and practitioners of the medical 
profession. 

To place postgraduate training in its proper perspective, I 
must briefly mention the teaching of undergraduates, whose expo- 
sure to the special aspects of medicine, including ophthalmology, is 
an essential pre-requisite to the adequate recruitment of doctors 
into such specialties. 

The conclusion reached in the report of the Royal Commission 
on Medical Education in 1968 (the Todd Commission), that the prin- 
ciples of ophthalmology should be taught as a postgraduate rather 
than as an undergraduate subject, has not been accepted by those 
involved in undergraduate medical schools, and the subject there- 
fore remains firmly established in the curriculum. Its place. both 
chronologically and in its extent varies from University to Univer- 
sity, and even within the medical schools of a single University. 
This was emphasised at a symposium held in Bristol in February 
this year, at which both undergraduate and postgraduate educa- 
tion were fully discussed. 

Qualification in medicine takes an average of five years, and 
a sixth year is spent in pre-registration appointments, usually in 
general medicine and general surgery, before the student is fully 
qualified to practise medicine independently. 
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It is only at this stage of his career that he becomes eligible 
to sit the Primary Examination of one of the Royal Colleges of 
Surgeons, in which papers in general anatomy, general physiolo- 
gy and pathology are set, together with oral examinations in these 
subjects. It is presently a matter of active discussion as to whether 
this examination should be modified to enable the prospective 
ophthalmologist to be examined exclusively in the aspects of these 
subjects which are directly pertinent to his later studies. 

The next phase of preparation for a career in ophthalmology 
is to meet the requirements for eligibility to sit the Final Exami- 
nation of one of the Royal Colleges of Surgeons. It will be obser- 
ved here that, although ophthalmology is both a medical and a 
surgical discipline, it is traditional that the postgraduate student 
directs his efforts towards the Fellowship of one of the Royal 
Colleges of Surgeons. Whereas formerly a different emphasis may 
have been given to the relative merits of the Fellowship of a par- 
ticular Royal College, agreement has now been reached between 
the Colleges and candidates are discouraged from sitting for the 
Fellowship of more than one College. Similar agreement has 
been reached between the Royal Colleges of Physicians. 

To become eligible to sit the examination, certain require- 
ments must be met : 

(I) Six months in general surgery in an approved full-time resi- 
dent appointement, which may be a preregistration post provided 
that it is so listed. 

(II) Six months in a full-time resident post of a medical na- 
ture, e.g. general mediciue, neurology, paediatrics, pathology, etc., 
in any hospital where surgical posts are approved. 

(III) Six months in an approved full-time resident pqst in 
ophthalmology. 

(IV) Twelve months (or two periods of six months) in an ap- 
proved full-time post in ophthalmology. The period of training 
required under (III) and (IV) must include twelve months with 
the status of Registrar or Senior House Officer and must be suppor- 
ted by a declaration made by the candidate and certified by his 
chief, the form of declaration and certification being incorpora- 
ted in the document of application supplied to the candidate. 

Subsequent to having fulfilled the regulations for taking the 
F.R.C.S. (although he need not, at this time, have actually suc- 
ceeded in the examination), the student registers as a praticipant 
in the Higher Surgical Training programme jointly agreed by the 
Royal Colleges of Surgeons, which leads, after a course of training 
laid down by the Specialist Advisory Committee in Ophthalmolo- 
gy to eligibility for specialist certification. 
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The regulations for certification in ophthalmology are : 

1. In order to qualify for certification in ophthalmology the 
candidate must have completed at least four years in Ophthal- 
mology and related subjects in posts that have been approved 
by the Specialist Advisory Committee. 

2. Candidates for certification in ophthalmology must be re- 
gistered by the Specialist Advisory Committee and submit de- 
tails of their proposed programmes for the four years of training. 

3. On completion of their training, candidates must produce 
written evidence from the surgeons under whom they have wor- 
ked that their work has been satisfactory. They must also submit 
evidence to show that the four years training period has been 
completed. 

4. The following regulations apply to the four years’ training 
period : 

(a) At least three of the four years must be spent in ophthal- 
mology after the candidate has complied with the requirements 
for taking the Final Fellowship examination. Thus, if one year 
has been spent in ophthalmology in fulfilment of the Fellowship 
Regulations, this year may be counted towards the total of four 
years. 

b) At least fiwo of the four years must be spent as a Senior 
Registrar in ophthalmology or in equivalent posts. 

c) Of the four years to be spent in posts in ophthalmology 
and related :subjects, up to one year (or two periods of six months) 
may be spent in one or two of the following posts in a hospital 
recognized for the F.R.C.S. or M.R.C.P. : a post in neurology, 
neurosurgery, plastic surgery, or other approved specialty, and up 
to one year may be spent in a University department working 
in one of the basic sciences relevant to ophthalmology or in ap- 
proved research work relevant to ophthalmology. 

cl) Peri$s of up one year in posts outside the United King 
dom and the Republic of Eire may be accepted as part of the four 
years’ training, provided such posts have been approved by the 
Specialist Advisory Committee in ophthalmology. Approval must be 
obtained before taking up such a post. 

e) Although approved training in ophthalmology may be under- 
taken before passing the Final Fellowship examination in ophthal- 
mology, certification will not be granted until the candidate holds 
the Diploma of Fellowship of one of the Royal Colleges of Sur- 
geons in the United Kingdom or of the Royal College of Surgeons 
in Ireland. 
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5. Overseas Graduates 

Candidates from countries outside the United Kingdom or the 
Republic of Eire may be accepted for certification in ophthalmo- 
logy provided they have had : 

and 
a) training’ equivalent to that necessary for the Fellowship, 

b) four years’ training in ophthalmology. 

Of these four years, at least two years must be spent in appro- 
ved posts in the United Kingdom or the Republic of Eire, and the 
remaining two years may be spent in approved hospitals abroad. 

Although a postgraduate student is presently able to apply for, 
and to be appointed to a consultant post in ophthalmology prior to 
specialist certification, this will obviously become an exception as 
an increasing number of training posts is approved. 

A consultant in the United Kingdom is appointed to an esta- 
blished post at any National Health Service Hospital, and is given 
a contract for full-time or part-time service, which normally expires 
when he reaches the age of 65 years. He can, however, elect to retire 
at an earlier age. There are approximately 362 consultants in oph- 
thalmology in England and Wales, and their responsibilities are 
to take charge of out-patient clinics and in-patient facilities at the 
hospitals to which they are appointed, and to involve themselves 
in ciinical or other research work in which they may be interested. 

An increasing interest in academic ophthalmology has led to 
the establishment of Senior Lectureships, Readerships, and Profes- 
sorial Chairs in University Departments, or, in London, within the 
framework of the Postgraduate Medical Federation. 

To support the hospital ophthalmic departments, and to parti- 
cipate in the General Ophthalmic Services of the National Health 
Service (essentially a refraction service), a-more restricted course 
of postgraduate study is available, and this leads to eligibility to 
sit the examination for the Diploma in ,Ophthalmology, conducted 
by a joint Examination Board of the Royal College of Physicians 
and the Royal College of Surgeons. This has no primary examina- 
tion, and its regulations are much less exacting : 

Candidates may enter for the examination on producing evi- 
dence : 

a) of having been in possession of a recognized qualification 
for not less than twenty-four months. 

b) a resident hospital appointment as House Surgeon for not 
less than twelve months in a recognized Ophthalmic Hospital, or 
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in the Ophthalmic department of a recognized general hospital ; 
this may include a post as Clinical Assistant in one of the hospitals 
or departments specified on not less than four half-days a week 
for a maximum period of six months. 

The participation of holders of the Diploma in Ophthalmology 
in the Health Service is, as I have indicated, in a capacity which 
does not normally include direct responsability for in-patient ser- 
vices. A number of these individuals come from general ‘practice 
and their interest has been stimulated by part-time hospital work. 

A third approach to training for the postgraduate student is 
through the medium of the Armed Forces. The medical branch of 
each of the Services requires a number of specialists and consultants 
in ophthalmology, and entrants are encouraged to study for a 
diploma or fellowship by allowing them specific periods of study 
leave. This varies within the Services, and certain appointments are 
recognized by the examination boards as training posts. There is a 
career structure. in the Services, and if he takes a short-service com- 
mission (i. e. 5 years), the medical officer will be able to take his 
primary fellowship and a diploma, enabling him to return to 
civilian life, to achieve a senior registrar post, and finally to sit 
for his Fellowship. If the medical officer accepts a permanent com- 
mission he is allowed facilities for training up to Fellowship stan- 
dards, and then becomes a senior specialist and later a consultant 
within the Service. Promotion to the rank of consultant adviser in 
ophthalmology in the appropriate Service is then possible, with 
the opportunity to become the Director-General of the Medical 
Services. 

In addition to individuals who have achieved consultant status 
in the Armed Services, doctors who have worked abroard in the 
developing countries and seek to return to work in the National 
Health Service have their claims considered by the advisory appoint- 
ment committes whose responsibility is to interview the candidates 
and select the most suitable applicant. These committe consist of 
a lay chairman, lay and medical representatives of the hospital con- 
cerned, and medical representatives of the Royal College of Sur- 
geons, the University and the Regional Hospital Board. 

For all ophthalmologists in the United Kingdom continued 
postgraduate education is available in a number of forms. The 
regional ophthalmological societies hold meetings at various centres 
throughout the year, and the Ophthalmological Society of the 
United Kingdom and the Oxford Ophthalmological Congress hold 
annual meetings. In addition, symposia are held at Institutes of 
Ophthalmology or as a part of University postgraduate teaching 
programmes, to allow both consultants and lather ophthalmologists 
to keep up-to-date with developments in the speciality. 
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Professor Bronner will discuss in greater detail our continuing 
postgraduate educational facilities when he speaks of prospects in 
the European Economic Community. 

I hope that the importance of this present meeting will be 
appreciated, not only by the participants, but by the medical pro- 
fessions in all countries. 

SUMMARY 

The introduction includes brief comments upon the ophthal- 
mological training of undergraduate students, and upon the reasons 
for encouraging them to choose this specialty as a career. 

The conditions which the candidate must fulfil in terms of 
examinations and of practical clinical experience in order to achieve 
specialist certification are described in detail. These include cer- 
tain special criteria relating to postgraduate students from abroad. 

A general idea of the syllabus of training for a diploma in 
ophthalmology is given, and the functions of this group of ophthal- 
mologists in the National Healh Service are outlined. 

Access to a specialist career is also given through the Medical 
Services of the Armed Forces. Study leave is permitted to enable 
the medical officers to sit for examinations, and they may be se- 
conded to civilian hospitals to broaden their specialist experience. 
A career structure in a number of special subjects is provided by 
the Medical Services of the Armed Forces. 

Continuing postgraduate education is available in the United 
Kingdom in a number of forms, and a brief mention is made of 
the possibilities. 

RESUME 

L’introduction mentionne brievement l’enseignement de POph- 
talmologie aux &u&ants et les mtifs d’incitation ci choisir cette 
specialit& 

Les conditions ci remplir tant sur le plan des examens que sur 
celui de I’experience clinique pour obtenir la qualification, sont 
d&rites avec les critizres particuliers concernant les ktudiants venant 
du Continent. 

Une id&e g&&rale du programme d’enseignement pour l’obtention 
du diplGme en ophtalmologie est don&e et les fonctions, duns le 
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cadre du Service Nutional de San@ des Ophtalmologistes ainsi 
form& sent soulignt?es. 

L’acc& ti la carriere de spkcialiste peut Ggalement se faire 
par la voie des Services Me’dicaux des Arm&es. Pour se p&enter 
aux enamens, des permissions d’ktude sont accord&es aux MQde- 
tins Ojjiciers. Ceux-ci peuvent dtre affect& ci des HGpitaux Civils 
pour klargir leur exphience. 

Les Services Me’dicaux des Arm&es peuvent sur un certain nom- 
bre de sujets particuliers journir des t%!ments de formation projes- 
sionnelle reconnus. 

La Formation Postuniversitaire Continue peut rektir divers aspects 
dans le Royaume-Uni et un brej apequ est donne sur les dijjt% 
rentes possibilit6. 



ORGANISATION ACTUELLE DES COURS POSTGRADUiS 

EN SUISSE 

par E.B. STREIFF et N. DUCREY 
Tlinique Ophtalmologique Universitaire de Lausanne 

Les etudes de medecine en Suisse durent six. am. Jusqu’a la 
reforme actuelle, l’enseignement de l’ophtalmologie comportait un 
tours propedeutique d’ophtalmologie, un tours d’ophtalmoscopie 
d’yeux normaux et pathologiques, un tours de semeiologie, des pre- 
sentations cliniques de malades et un enseignement policlinique. 
La rkforme des etudes de medecine introduite maintenant prevoit 
un enseignement au lit du malade, c’,est-a-dire pratique, en 3” 
an&e, un enseignement clinique en 4” arm&e, un enseignement poli- 
clinique en 5” an&e et des stages en 6” annee. 

Cet enseignement est don& par le titulaire de la chaire en oph- 
talmologie, second6 par des professeurs associes, des medecins 
adjoints, des privat-docents et des assistants. 11 comporte au total 
pour l’&udiant environ une centaine d’heures. 

A la fin des etudes de medecine, l’etudiant passe entre autres 
un examen d’ophtalmologie clinique. 

La formation des specialistes en ophtalmologie est la suivante : 
le candidat doit travailler comme assistant pendant une an&e dam 
une autre branche medicale de son choix. 11 est souhaitable qu’il 
choisisse la medecine generale, la pediatric, la neurologie, l’anato- 
mie pathologique, Bventuellement la chirurgie ou une autre bran- 
the. Le nombre des candidats a un poste d’assistant est si grand, que 
le libre choix est parfois presque impossible et le futur ophtalmo- 
logue travaillera dans n’importe quelle branche, surtout si ses 
moyens ne lui permettent pas d’etre assistant volontaire non 
r&rib&. 

C’est done apres une an&e de stage dans une autre branche 
que le futur oculiste est accept6 comme assistant dans la clinique 
ophtalmologique. 
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La Suisse compte cinq cliniques ophtalmologiques universitai- 
res : deux de langue franpaise (Geneve et Lausanne), trois de lan- 
gue allemande (BWe, Berne et Zurich). I1 existe en outre deux 
cliniques, celles de Lucerne et de Saint-Gall qui, par leur impor- 
tance et la qualite de leur directeur, sont approximativement assi- 
milables aux cliniques universitaires. C’est dans ces sept cliniques 
ophtalmologiques qu’a lieu la formation des futurs specialistes en 
ophtalmologie. 

En Suisse il n’existe ni contours d’admission pour obtenir le 
poste d’assistant, ni examen final de specialisation. Apres avoir 
obtenu son dipl6me de mkdecin et travail16 dam une autre branche 
de la medecine, le candidat oculiste devient assistant de la clinique. 
11 doit tout son temps B la clinique, matin et apres-midi. Sous la 
conduite de ses ain&, il est introduit peu B peu dans le travail 
courant de la specialit& 11 s’occupe des malades hospitalisb, des 
malades ambulatoires et des operations, car la formation operatoire 
est indispensable pour l’obtention du titre de specialiste en ophtal- 
mologie. Durant toutes ces activites, le contact direct avec les a-m&s 
formera la base de l’enseignement professionnel. 

Qu’entendons-nous maintenant par enseignement postgradue ? 

C’est d’apres nous l’enseignement que reGoit le m,Qdecin apr&s 
l’obtention de son titre ou de son grade B la suite des examens finals 
de medecine ; en d’autres mots, apr&s l’obtention du diplBme de 
medecin. 

Jusqu’a il y a quelques annees, l’assistant se formait ?I sa spe- 
&alit6 par la pratique journal&e et par la lecture de livres specia- 
lises et de revues. Puis de plus en plus les medecins adjoints, les 
privat-docents ont entrepris de faire de l’enseignement theorique, 
parfois pratique, aux assistants en dehors des heures du travail 
d’hhpital. Chaque clinique avait une conception personnelle et sui- 
vait son programme d’enseignement, lequel comportait une presen- 
tation hebdomadaire de malades, avec discussion des cas, des cello- 
ques sur des themes vari’es sans systematisation (glaucome, strabisme, 
dkollement, tumeurs, neuro-ophtalmologie, gknetique, etc.). 

11 y a deux ans, la Clinique Ophtalmologique de Berne a pro. 
pose un enseignement postgrad& de l’ophtalmologie h caractere 
national et non plus cantonal, comme c’etait le cas jusque-la. 

En 1972, les dB16gues des sept cliniques ophtalmologiques suis- 
ses se reunirent pour &laborer les bases du programme d’un ensei- 
gnement theorique. Six d’entre elles ont deja commence B appli- 
quer ce programme. 

C’est ainsi qu’on decida de differencier deux cycles : le premier 
qui comprend la formation theorique du futur special&e, le second 
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qui permet la formation continue du specialiste praticien dej& ins- 
tall& 11 s’agit de cows Blabores sur un plan national, patronnes par 
la Societ6 Suisse d’Ophtalmologie. 

La mat&e de notre specialit& est subdivisee en 50 sujets qui 
traitent de la physiologie oculaire jusqu’k l’ophtalmologie vet&i- 
naire, en passant par toutes les affections oculaires et leur anatomie 
pathologique. Chaque sujet est present& par le meilleur specialiste 
en Suisse dans ce domaine. Les conferenciers peuvent &tre un pro- 
fesseur titulaire, un professeur associe, un mbdecin adjoint, un pri- 
vat-docent, un chef de clinique et m&me un specialiste install& 
Quarante-et-un enseignants participent & ce cycle, dont quelques- 
uns s’occupent de deux sujets differents. 

Durant chaque semestre, huit chapitres sont present& dans 
chacune des sept cliniques. Celles-ci organisent sur Iplace leur pro- 
gramme semestriel, qu’elles envoient dew. mois B l’avance B tous 
lee in&es&s. Les conferenciers se deplacent une fois par semestre 
dans les differentes cliniques suisses et exposent toujours le m&me 
tours. En trois ans, chaque clinique a repu l’enseignement complet 
qui, nous l’avons dit plus haut, comporte 50 sujets. 

Les avantages de ce systeme sont les suivants : le plus compe- 
tent dans chaque sous-specialit presente le sujet qui lui tient le 
plus B ooeur. I1 apporte ses idles dam les cliniques qu’il visite. Le 
sujet est prepare une fois pour toutes et seules des modifications 
mineures peuvent &tre apportkes. 

Les inconvknients d’un voyage sont compenses par l’intt%t 
des nouveaux contacts qui s’etablissent. Les dimensions du pays 
facilitent les Qchanges de ce genre ! 

Chaque conferencier met B la disposition de ces tours gratuits 
un maximum d’une demi-journee. Lea differences linguistiques po- 
sent parfois des problemes, mais ils sont facilites par la distribu- 
tion du tours multicopie. Le systeme, en rodage depuis deux ans, 
apporte k tous les interesses beaucoup de satisfaction. 

En plus ,de cette formation nationale, chaque clinique orga- 
nise regulierement des colloques de pathologie oculaire avec pre- 
sentation de malades, de cliches et touchant tous les domaines de 
l’ophtalmologie. Ces deux B trois reunions hebdomadaires stimu- 
lent la discussion entre assistants et leurs aim%. 

Nous crayons pouvoir affirmer que l’expgrience faite jusqu’G 
maintenant avec une formation aystimatique nationale, B laquelle 
participent les cliniques ophtalmologiques de Suisse, est excellente 
et nous esperons qu’elle donnera lee fruits d&i&s. 
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RESUME 

Pour devenir ophtalmologiste, le jeune medecin doit d’abord 
dtre assistant duns une clinique ophtalmologique universitaire oiL il 
travaillera toute la journbe. 

L’enseignement de l’ophtalmologie est divise en 50 sujets qui 
sont enseignes par les professeurs, les privat-docents et les medecins 
adjoints. I1 n’y a pas de diplGme de fin d’Qtudes d’ophtalmologie. 

SUMMARY 

A young doctor who plans to become an ophthalmologist must 
attend a university clinic where he works full time. Teaching is 
performed by professors, associate professors and assistants. Fifty 
dtfferent lectures give a complete range of the ophthalmologic 
matter. There is no final examination before young ophthalmologists 
can see patients in private practise. 





L’ENSEIGNEMENT POSTUNlVERSlTklRE 
OPHTALMOLOGIQUE EN FRANCE 

par le Prof. P. FRANCOIS (Lille- France) 

Nous nous contenterons au tours de ce court expose de faire 
une mise au point sur l’enseignement oral postuniversitaire ophtal- 
mologique a l’exclusion des publications faites dans des revues, 
telles << Archives d’ophtalmologie >>, << Annales d’oculistique )> 
delivrees aux seuls abonnes ; de m&me, les parutions regulieres 
adressees gratuitement par les laboratoires & tous les ophtalmologis- 
tes franpais, telles << lea Conferences lyonnaise8 Faure >, u les Confe- 
rences d’optique Faure ,, (( les Conferences d’anatomie Dulcis a, 
<< la Clinique Ophtalmologique Martinet >), << lea lecons de thera- 
peutique medicale Chauvin >>, u les informations Jacques Dane1 )>, 
(X la revue Chibret >>, ne seront pas Bvoquees. 

A noter cependant que certaines de ces publications prennent 
en charge le rapport de Tables rondes organisees dans le cadre de 
l’enseignement postuniversitaire de certaines regions, en particulier 
<< la Clinique ophtalmologique de l’HBtel-Dieu de Paris >>. 

Nous ne nous attarderons pas non plus sur le role des Societes 
nationales (Societe Franpaise d’Ophtalmologie) ou regionales (Socie- 
t&s d’Ophtalmologie de Paris, Societb d’Ophtalmologie lyonnaise, 
Societes d’Ophtalmologie de l’Est, Societes de Bordeaux et du 
Sud-Ouest, Soci&s de I’Ouest, Societes du Nord) dans le develop- 
pement de l’enseignement postuniversitaire. Ces societ& ont 6th B 
la base de cet enseignement et les parutions (bulletin <de la Societe 
Frangaise d’Ophtahuologie, bulletin des societes d’ophtalmologie de 
France) permettent encore aux praticiens de se tenir au courant des 
progres rBalis& chaque annee. 

Le role de ces societes, en particulier les provinciales, reste 
cependant essentiel, car c’est B elles que revient parfois le r6le 
principal .en permettant de grouper, i l’occasion d’une reunion sou- 
vent trimestrielle, un grand nombre de participants et de permettre 
alors l’organisation, la veille de la rkrnion, d’une table ronde ou 
dune confgrence. 
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C’est aussi ?I ces soci&& que l’on doit les maigres possibilitks 
de &mu&ration d’un invite venant d’une autre region sous forme 
de frais de voyage ou de frais de &jour. 

En fait, l’enseignement postuniversitaire franCais comprend 
actuellement deux types de manifestations : 

- L’une que l’on pourrait appeler nationale qui a lieu cha- 
que an&e & l’occasion du Congrits de la Soci& Francaise d’ophtal- 
mologie : ce sont les Entretiens annuels d’ophtalmologie, 

- l’autre que l’on pourrait appeler rkgionale et qui est orga- 
nis6e dans chaque r&ion sanitaire sous 1’6gide des universitaires 
en coordination ou non avec les So&t& locales. 

1”) Les Entretiens annuels d’ophtalmologie 

C&s en 1950 sur l’initiative des Professeurs G. JAYLE et DUBOIS- 
POULSEN, les Entretiens annuels d’ophtalmologie ont lieu chaque 
an&e ,dans les jours qui p&c&dent ou qui tsuivent le Congrk de la 
Sociktk Franqaise d’Ophtalmologie. 

Un conseil scientifique comportant la majorit& des ,enseignants 
d’ophtahuologie, franCais et &rangers francophones, dkcident un an 
g l’avance du programme B traiter. Sujet limit@ g une partie de 
I’eil tels corn&e, cristallin par exemple, j, une spkialisation (neu- 
rophtalmologie, technique chirurgicale) ‘& des sujets d’actualitk 
(mhdications nouvelles par exemple) . 

Dans lea premiikes an&es, des exposCs g&.kraux Btaient deman- 
ds&s h des personnalitks &rang&es B l’ophtalmologie. Chaque expose 
d’une du&e d’environ trente minutes ktait suivi d’une discussion, 
de reponses de l’orateur & des questions pokes par le public mB- 
dical. 

Get enseignement Ctait gratuit, les frais d’organisation &ant 
couverts par des exposants pharmaceutiques ou d’instruments d’oph- 
talmologie. Les textes ktaient recueillis et publies dans un livre : 
1’AnnBe thkapeutique en ophtalmologie qui Btait mis en vente B 
l’occasion ,des Entretiens. 

Depuis p&s de 25 ans, cette organisation a fait bCn&ficier les 
ophtalmologistes franCais de toutes regions de confkrences de haut 
niveau, d’.expos& prkis, de discussions fertiles, et d’annke en an&e 
le nombre des participants a augment&, le tirage du livre a aug- 
ment&, les premiers exemplaires &ant rapidement 6puis6s. 

La formule initiale a QtB l&g&rement modifiBe ces dernii?res 
an&es, pour permettre ime meilleure discussion des expoak, ceux-ci 
ont BtB group& en trois ou quatre courtes conf6rences puis B la 
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suite une table ronde dirigee par un moderateur permettait de 
repondre aux questions posees aux diffkents orateurs. 

La reussite de ces deux journees annuelles d’enseignement post- 
universitaire ne fait de doutes pour personne. Elle reste et restera 
lkeuvre dirigeante et nous tenons 21 remercier sea createurs, M. 
JAYLE et M. DUBOIS-POULSEN, sea chevilles ouvrieres, M. BERARD et 
M. MILLER et tous les enseignants qui ont voulu chaque an&e don- 
ner le meilleur d’eux-msmes. 

2”) Les enseignements postuniversitaires r6gionaux 

La plupart des regions sanitaires franpaises comportent un en- 
seignement postuniversitaire d’ophtahuologie. Telle est la conclu- 
sion B laquelle a abouti notre enqui%te. 

11 ressort Bgalement de cette enqucte que c’est @ice g la 
bonne volonte de tous que cet enseignement postuniversitaire a pu 
btre r6alisB. 

Cet enseignement est partout gratuit et la seule rGmun6ration 
?I laquelle peut pretendre le conferencier ou le participant A une 
table ronde ne peut 2tre effect&e que griice au contours de la 
SocMtB locale (tel 21 Lyon, Lille, Nancy, Bordeaux, Strasbourg) : 
remboursement de frais de sejour ou participation aux frais de 
voyage. 

Schematiquement, deux types d’enseignement peuvent &tre dis- 
sock% : 

- l’enseignement tres pratique sous forme de presentation de 
malades, de courts exposes discutes, de demonstrations operatoires 
t&vi&es. Cet enseignement est alors hebdomadaire, bihebdoma- 
daire, parfois mensuel ou bimensuel. 11 est organise dans la clini- 
que universitaire avec la participation de la clinique. C’est le cas 
pour Lyon, Marseille, Nancy, Nantes, Lille et g Paris Cochin ; 

- l’enseignement plus organise sous forme de tables rondes, 
de conferences. En g&r&al, un programme est Btabli d&s le mois 
de juin et applique ?I la rent&e universitaire. 11 existe souvent un 
accord entre le service universitaire et la Societe regionale d’Oph- 
talmologie. Les reunions sont alors trimestrielles et les partici- 
pants sont non seulement issus de la region mais d’autres regions 
voisines ou eloig&es. C’est le cas pour Lyon, Bordeaux, Nancy, 
Strasbourg, Clermont-Ferrand, Lille et Montpellier. 

Seule, la clinique ophtalmologique de 1’HBtebDieu de Paris 
a la possibilite d’organiser une table ronde mensuelle et de pou- 
voir avoir la participation d’&ments locaux, r&gionaux et’ m&me 
&rangers. 
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Telle apparait actuellement la situation de l’enseignement post- 
uuiversitaire ophtalmologique franpais. Essayons d’envisager les 
perspectives d’avenir. 

La loi francaise Btablissant le droit B la formation continue, 
doit dans l’avenir modifier les structures de l’enseignement postuni- 
versitaire. Elle doit en effet permettre son financement done &en- 
dre ses possibilites. 

Rappelons que cette loi oblige tous lea employeurs B constituer 
un fond de financement (par prelevement de 1 ,$ZJ) qui permet aux 
salaries de beneficier d’un perfectionnement dans son activitc (par 
enseignement, stages, etc.). En fait, sur le plan medical, cette loi 
est actuellement difficilemeut applicable car le medecin est son 
propre employeur. 11 ne pourra 8tre question de formation continue 
que si le medecin constitue lui-m&me son autofinancement. Diversea 
organisations (Ordre des Medecins, syndicats medicaux, assurances 
- A.S.F.O.R.M.E.C. -) se disputent actuellement le role directeur 
dans la mise en place de cette entreprise. 

Pour le moment la formation continue n’est le fait que d’ini- 
tiatives de groupes ritgiortaux. La centralisation apparait difficilc. II 
eat vraisemblable que le role primordial restera 5 des associations 
regionales cr%es selon la loi de 1901. Ces associations gereront leur 
financement et organiseront leur formation continue avec leurs 
adherents. 

Deux types d’organisation peuvent btre envisages : 

- la premiere form&e a partir des cadres de l’universite qui 
propose aux mfdecins intPressEs un enseignemeut comportnut dcs 
conferences, stages, par petits groupes, tables rondes. Ces manifes- 
tations pourraient &tre organisees dans un cadre local ou regional 
et pourraient m&me faire l’objet de petits scminaires durant plu- 
sieurs jours. Elles permettraient un excellent recyclage du pra- 
ticien ; 

- la seconde qui donne aux associations le mdme role d’orga- 
nisation mais qui demande aux universitaires leur contours. 

Ces deux formules existent actuellement pour le medecin @n& 
raliste. Elles apparaitront certainement tres procbainement dans lea 
specialit&, y compris l’ophtalmologie. 

11 faudra done que les praticiens et lea universitaires etablissent 
ensemble, B partir de ce qui existe en France comme enseiguement 
pootuniversitaire ophtalmologique, un mode d’enseignement nou- 
veau pui sera, j’en suis stir, encore meilleur que cehii du passe. 
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RESUME 

En France, l’enseignement postuniversitaire en ophtalmologie 
est de deux types : 

- cx L’annSe therapeutique en ophtalmologie )> organise une 
fois par an, avant ou apres la re’union de la SociQ6 FranCaise d’Oph- 
talmologie, un tours de deux jours g6ne’ralement limit6 ‘ti un seul 
suj&. 

/ 

- Des reunions locales ont lieu dans les differentes cliniques 
universitaires ou sous les auspices des Socit%s d’Ophtalmologie r& 
gionales. 

Dans l’avenir, un systeme d’enseignement continu devra prendre 
en charge l’enseignement permanent de l’ophtalmologie. 

SUMMARY 

In France, postgraduate course in ophthalmology is of two 
types : 

1) CC L’annee therapeutique en ophtalmologie B delivers once 
a year a two days course before or immediately after the annual 
meeting of the French Ophthalmology Society. 

2) Regional meetings that take place in a university clinic or 
sponsored by the local Ophthalmological Society. In the near future, 
a postgraduate educational system will be responsible for a conti- 
nuous teaching program. 



ORGAbjlSATlON ET PERSPECTIVES DE LA FORMATION 
POSTUNIVERSITAIRE EN OPHTALMOLOGIE 

DANS LE CADRE DE LA COMMUNAUTi EUROPiENNE 

A. BRONNER (STRASBOURG) 

La realisation progressive d’une communaute medicab euro- 
peenne s’ordonne, d’une part sur les articles 48, 49 et 52 du Trait& 
de Rome (1957) instituant la liberte de circulation et d’etablisse- 
ment des medecins non salaries appartenant aux neuf pays, d’autre 
part sur l’article 57 qui pr&oit l’elaboration de directives visant 
a la reconnaissance mutuelle des diplhmes, certificats et divers 
titres. La coordination des dispositions lkgislatives et administra- 
tives est un ,prealable indispensable ; l’harmonisation devant s’ap 
puyer sur des criteres qualitatifs et temporels dormant aux malades 
la garantie dune bonne distribution des soins. Les directives < me- 
decins > (1969) prevoient une duke de formation de base mini- 
male et pour lc8 specialistes un cycle de trois a cinq annees Sup- 
plementaires avec qualification 16gale. Pour l’ophtalmologie, la 
duree de formation apres le tronc commun est fix&e a 3 ans et 
se deroule obligatoirement ii plein temps en milieu hospitalier. 
Les directives Blaborees par la Commission de Bruxelles restent 
muettes sur la necessite de l’entretien du savoir tout au long de 
l’activite d’une carriere professionnelle. 

L’ophtalmologie comme toutes les disciplines mediaales doit 
b&&ficier sur le plan national et europeen d’une organisation 
et ,de structures facilitant &formation continue. L’ophtalmolo- 
giste praticien desireux de migrer doit disposer des moyens pour 
s’adapter en permanence aux exigence6 d’une distribution de soins 
moderne. La nkcessit& dune constante revision des connaissances 
acquises et l’apprentiasage des techniques et des investigations nou- 
velles n’ont pas B &tre soulignes. 11 est difficilement concevable 
que le droit d’installation dans l’un des pays de la Communaute, 
puke &tre accord& a un praticien install& de longue date et qui 
n’aurait fait aucun effort d’adaptation aux exigences d’une prati- 
que ophtalmologique actualide. 
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Promouvoir, organiser, financer une telle entreprise mCdicale 
sur le plan communautaire .europ&en constitue une t&he non nbgli- 
geable pour 1’Union Europeenne des MQdecins Sp&ialistes 
(U.E.M.S.). En ma qualit de Pr6sident de la section monosp&ia- 
lie6e d’ophtalmologie de l’U.E.M.S., j’ai adress& aux dt%gu& des 
neuf pays (environ 7 450 ophtalmologistes en 1973) un question- 
naire sur l’organisation et les possibilit6s de formation permanente 
offertes aux praticiens dam lea pays respectifs : 

Allemagne fhd&ale (2 400) ; Belgique (450) ; Danemark (100) ; 
France (2 300) ; Grande-Bretagne (408) ; Hollande (300) ; Irlande 
(60) ; Italie (1 612) ; Luxembourg (15). 

Lea rCponses au questionnaire peuvent se r&umer en huit 
points : 

1) Terminologie : aux divers termes : recyclage, enseigne- 
ment postuniversitaire, Education permanente, formation continue, 
etc., la section a pr8f6rB celui d’ Information ophtalmolo&que per- 
manente (I.O.P.). L’appellation K Enseignement )) peut en effet 
avoir pour certains praticiens install~Qs, une rbonance d&sag&able. 
La formule << enseigneur-enseignh )> Bvoque parfqis des s6uvenirs 
de la scolarisation d’antan avec des tours magistraux eq le contr6le 
des connaissances. L’adjonction <( postuniversitaire > conf&re B 
l’Universit8 surtout le r8le p&pond&ant de l’organisation. Le terme 
< formation continue >) introduit lui aussi un concept de d&pen- 
dance du praticien << consommateur de formation >> vi&via du 
medecin hospitalo-universitaire << dispensateur de formation >>. Le 
terme information permanente parait le meilleur, n’exprimant au- 
tune contrainte hibrarchique et a de plus l’avantage d’englober les 
moyens de formation audio-visuels, les 6crits ainsi que les stages 
pratiques. 

2) L’organisation de l’entretien du savoir ophtalmologique 
existe de&ja B des degr6s variables, dans tous les pays de la Com- 
munautg sauf au Luxembourg oti les sp&ialistes font appel aux 
possibilit& offertes par les pays et les r&gions limitrophes. 

3) L’information ophtalmologique ,permanente thCorique est 
organis6e B l’6chelon national dans tous les pays avec des stages de 
recyclage r6guliers au niveau rhgional. L’initiative de la Grande- 
Bretagne m&rite une mention particulihre. Lea services des hapi- 
taux sont organis6s sur une base &gionale avec des Ecoles de 
medecine fonctionnant en etroite liaison avec les UniversitBs. 
Les centres m6dicaux postscolaires dans lee h6pitaux BdifiBs sou- 
vent par les industries locales, sont B la disposition des praticiens 
de fa&n continue. Ces Btablissements oii l’information est faite 
continuellement, disposent d’amphith%tres pour conf&ences clini- 
ques, de bibliothbques, de salles d’etudes, d’exposition, de restau- 
ration, d’un secretariat. Le directeur dletude (Clinical tudor) orga- 
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nise l’information pour toutes les disciplines et B tous les niveaux 
sous forme de tours de perfectionnement, mais surtout du type 
cdurs complementaires pour les hospitaliers (extended type). 

4) La frequence et le rythme des seances d’I.0.P. est t&s va- 
riable d’un pays a l’autre. En Grande-Bretagne et en Irlande, lee 
seances annuelles B l’echelon national durent quelques jours ; en 
Allemagne et en Hollande, elles ont lieu tous les semestres. En 
Allemagne, en Belgique, en France, en Italie, s’ajoute a l’ensei- 
gnement annuel national, un enseignement r6gional de courte duke 
adapt6 au rythme d’activite professionnelle. 

5) Dans pratiquement tous les pays, les dispensateurs de forma- 
tion sont les medecins hospitalo-universitaires, les seances etant or- 
ganiskes sous l’egide des societes savantes et des groupements pro- 
fessionnels ordinaux et syndicaux. 

En Grande-Bretagne, existe B l’echelon national un Comite Cen- 
tral pour l’enseignement postuniversitaire (Central Committee for 
postgraduate education) institu6 par le gouvernement. Son rBle 
consiste a conseiller les Comites postscolaires regionaux pour coor- 
donner les activites a l’echelon national et degager les moyens 
de financement. Dans les groupes d’hbpitaux dune region, c’est 
l’Universit8 qui apres consultation du Conseil d’hSpita1, designe 
les << Clinical Tutors P. C’est souvent un medecin chef de service 
qui en assume cette charge. 

6) L’information ophtalmologique permanente organisee ne 
rev&t dam aucun des pays de la C.E. un caractere obligatoire 
m&me s’il existe dans certains Btats des legislations qui se veu- 
lent simplement incitatives. En France, la loi du 16 juillet 1971 
prevoit une formation continue pour l’ensemble des professions 
sans pour autant en imposer l’obligation. En Grande-Bretagne, le 
Minis&e de la Sante organisant les stages cliniques hospitaliers 
pour les praticiens, exige d’eux une assiduite dont dependra dans 
une certaine mesure leur acceptation au Service national de Sante 
par le gouvernement. 

7) Les modalites d’information ophtalmologique permanente 
sont variees et de plus en plus nombreuses. Les moyens audio- 
visuels mis en ceuvre sont d’une grande efficacite. Nos confreres 
britanniques de la region de Londres disposent d’une chaine de 
television par ctbles (Channel 7) qui permet de diffuser plusieurs 
fois par jour des emissions medicales et de les &peter. Pour les 
15 regions de l’Angleterre et du pays de Galles ainsi que les 4 r& 
gions d’Ecosse qui ne ,disposent pas de ce reseau, on prevoit des 
video-cassettes qdon peut louer ou consulter dans les bibliotheques 
des centres medicaux. En France, en Allemagne, en Belgique, en 
Hollande, les chaines de tt%visions nationales diffusent en dehors 
des heures d&mission un programme medical destine au corps me- 
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Les moyens audio-visuels sont cornpUt& par les mises au 
&rites qui paraissent dans nos nombreuses revues specia- 
En Allemagne, l’organisation professionnelle des ophtalmo- 

logistes organise tous les ans des &ances de perfectionnement de 
quelques jours oti sont exposees par les meilleurs sp&i&stes, lea 
recentes acquisitions diagnostiques et . therapeutiques (ESSEN, 
WIESBADEN). En France, lea Entretiens d’ophtalmologie organis& 
depuis de longues annees a Paris, constititent un excellent appoint 
a l’information permanente du praticien. 

Le recyclage pratique ne pouvant se faire que dans les h8pi. 
taux et par petits groupes, est nettement:moins bien organisi! dans 

la plupart des Etats. ! . . 

8) Le financement de Yinformation et du recyclage pitriodi- 
que des ophtalmologistes preoccup& de leur perfectionnement est 
t&s ma1 regle dans presque tous lea pays de la C.E. En Grande- 
Bretagne, lea h8pitaux logent lea praticiens et le N.H.S. subvention- 
ne les different6 centres d’education medicale. L’indemnite allot&e 
au confrere par le N.H.S. varie suivant l’anciennetk entre 280 et 
910 livres sterling a condition que le praticien participe au moins 
B cinq seances annuelles d’une demi-journee. C’est la une incitation 
heureuse qui a fait quintupler le nombre des participants. En Fran- 
ce, l’assiduite B la formation continue debouche Bventuellement 
sur une amelioration des recettes par l’attribution d’un droit 
permanent a depassement des honoraires conventionnels. 

Lea ressources de financement dont disposent lea praticiens 
dans la plupart des pays sont d’abord : 

a) les cotisations volontaires ; elles sauvegardent le volonta- 
riat et l’independance de l’exercice liberal ; 

b) les ressources ext&ieures Vera&es dans un fond d’assurance 
formation g&r& par les organisations ordinales et syndicales. Celles- 
ci peuvent provenir de sources multiples, en particulier des labo- 
ratoires pharmaceutiques. 

En France, un arrete ministeriel en date du 16/4/1974 a 
agree un tel fond d’assurance formation. Lea modalites de fonction- 
nement restent ?i mettre au point. 

La Section monospecialisee d’ophtalmologie a adopt& le 2 sep- 
tembre 1973 une resolution insistant sur la necessite de l’informa- 
tion ophtalmologique permanente. Pour dtre efficace, elle doit 
reposer sur le volontariat et non sur une obligation d’ordre admi- 
nistrative ou disciplinaire. Ell e a constate avec satisfaction lea 
belles realisations en ce domaine des organisations professionnelles 
des neuf pays membres. Elle souhaite une coordination des ac- 
tions d’information tant sur le plan national qu’europeen. Dans 
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sa seance du 2.5 mai 1974, elle souhaite que lea moyens audio- 
visuels soient .plus largement diffusks (&change de fichiers, de 
films et de cassettes avec facilitks douanikes). Cependant tant 
que lea techniques audio-visuelles ne seront pas plus rbpandues, 
l’information ophtalmologique permanente par lea livres, les jour- 
naux devra &tre intensifi&e. Une place p&pond&ante devra demeu- 
rer pour les stages hospitaliers, car l’essentiel de la formation perma- 
nente repose sur I’expCrience clinique des responsabilitds. Le 
contact permanent de l’ophtalmologiste praticien avec I’unit6 hos- 
pital&e de soins soit comme attache r6mun6r6 B temps partiel, 
soit comme stagiaire p&iodique, permettra i celui qui voudra 
faire l’effort, de maintenir constamment la meilleure eflicacitk 
d’activit6, tant pour le b&Gfice des malades que pour l’Bpanouis- 
sement personnel de l’ophtahnologiste. 

Quant au financement, les d&g&s 2 l’unanimitk admettent 
que l’origine des fonds nikessaires B 1’I.O.P. puisse 8tre privke ou 
publique B la condition toutefois que les incidence6 de ce fman- 
cement ne soient appr&ikes que par les organismes mhdicaux. 

RESUME 

La libre circulation des m6decins pre’uue duns le Trait& de 
Rome exige l’6quivalence des diplGmes, garantissant une suffisante 
formation universitaire dans le cadre de la capacit6 professionnelle 
du me’decin. La rapidit d’e’volution des techniques d’investigation et 
de traitement rend indispensable d’assortir la formation initiale de 
base, de cycles rkguliers de formation complBmentaire suns cesse 
adapt& & 2’exercice prwfessionnel. Pour Btre admis .ii exercer la 
sp&ialitG :ri tout C;ge duns le pays de la C.E.E. de son choix, ne 
do&on pas exiger de l’ophtalmologiste migrant de faire la preuve 
de son entretien professionnel ? 

La Section monosp&iali&e d’ophtalmologie de 1’Union Euro- 
p6enne des M6decin.s SpCcialistes (U.E.M.S.) reprkentant 7 500 
ophtalmologistes des 9 pays de la C.E.E. a e’tudik ce problbme les 
1 et 2 septembre 1973 Ici Amsterdam. Chaque dt%gation 6tait invi- 
t&e .ri rkpondre ri un questionnaire sur le fonctionnement et le 
financement de la formation postuniversitaire de l’ophtalmologiste 
dans son pays. C’est le r6sultat de cette enqu6te qui est expos6 
ainsi que la r&olution adopt&e ci I’unanimitG Ici Pissue des d&bats. 
(Ne’cessitS d’une Formation Ophtalmologique continue ci caracdre 
facultatif. Coordination et planification europ6ennes des mUodes 
p&dagogiques, orales, audio-visuelles, &rites adapt6es aux besoins 
r6els des praticiens. Non-ali&ation de l’ind6pendance profession- 
nelle) . 
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SUMMARY 

Organization and prospects of the postgraduate training in 
Ophthalmology within the scope of the C.E.E. 

A free circulation of medical doctors is provided by the Rome 
agreements. This makes the equivalence of the diplomas necessary, 
thus warranting an adequate university training. The evolution of 
technics in investigation and treatment is so fast that it becomes 
indispensable to add to the basic professional knowledge some perio- 
dical cycles of complementary training. Indeed it seems sensible to 
require from these migrant ophthalmologists to be able to prove 
that their qualification is up to date, before allowing them to 
practice in the C.E.E. country of their choice. 

This problem was studied on Sept. 1st and 2nd 1973 in Ams- 
terdam by the monospecialized section of ophthalmology of the 
European Union of specialists (U.E.M.S.) representing 7 500 oph- 
thalmologists of the 9 C.E.E. countries. Each delegation had been 
requested to answer a series of questions wncerning the working 
and the financing of the ophthalmological postgraduate training in 
its own country. 

The results of this investigation are presented, as well as the 
final unanimously carried resolution (Necessity of a continued, 
optional ophthalmological training ; coordination and planification 
on European scale of all types of teaching techniques - oral, 
written, audio-visual - according to the practitioner’s actual requi- 
rements. No alienation of professional independance. 



L’ENSEIGNEMENT ET LA FORMATION CONTINUE 
POSTUNIVERSITAIRE EN OPHTALMOLOGIE 

EN HONGRIE 

par M. RADNOT, Professeur 
BUDAPEST (HONCRIE) 

Tous les Btudiants en m6decine ont actuellement B leur pro- 
gramme des cows d’ophtalmologie comprenant un examen ophtal- 
mologique. Pendant 15 semaines, ils ont 4 heures de tours d’ophtal- 
mologie par semaine dont 2 heures de pratique. A chacun de ces 
tours correspond un manuel qui est 6ditB g&e h une subvention 
ministkrielle. 

Les ophtalmologistes travaillent ‘pendant 4 ans, dont un an 
de mbdecine interne ou de chirurgie, dans une clinique ou un 
service d’ophtalmologie. A la fin de la quatriitme annke, ils pas- 
scut uu exumen d’ophtahuologie qui ne leur donne pas le droit 
de diriger un service mais leur permet d’exercer au titre d’assis- 
tant. Pour diriger un service, il faut prouver 10 ans de pratique 
professionnelle avec, B l’appui, une statistique d’opkations. C’est 
le Ministre de la Sante Publique qui, au vu du dossier donne son 
accord pour le poste de chef de service. 

L’organisation de l’enseignement et la formation continue 
postuniversitaire dependent de l’Institut Mkdical de formation 
continue qui organise Bgalement les examens de m6decine sp& 
cialiske. Des tours sont dispensks aux candidats en ophtalmologie 
mais aussi aux ophtalmologistes B differents niveaux. Ces tours 
ont lieu en partie par groupes ou bien individuellement. Leur but 
est de renforcer la formation continue mais actuellement ils ne 
sont pas obligatoires car il faut prkvoir le remplacement de ceux 
qui suivent les cows. 

Les tours ont lieu en g&&al dans les cliniques car l’Institut 
MBdical de formation continue ne dispose que d’un service restreint 
alors qu’l Budapest deux cliniques importantes disposent l’une 
de 170 lits et l’autre de 130 lits. 
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Les cows de formation continue sont organis& non seulement 
par l’Institut Medical de formation continue mais aussi par l’Ineti- 
tut National d’Ophtalmologie. Cet organisme fonctionne en liaison 
avec la plus importante clinique de Budapest ; il s’occupe des 
tours de formation continue et publie des feuillets de metbodo- 
logie sur les medicaments nouveaux et les nouvelle8 methodes d’exa- 
men, etc. Ces feuillets sont adresses B tous les ophtalmologistes du 
pays. En outre, cet Institut Bdite continuellement des publications 
de formation continue semblables aux articles de 1’ u Enseignement 
ophtalmologique continu )> de 1’Archive d’Ophtalmologie. Ces pu- 
blications paraissent dans un volume special qui est adresse B tous 
les ophtalmologistes. Les coum de formation continue et les editions 
sont absolument gratuits car les frais sont inscrits au budget de 
l’Institut Medical de formation continue et de 1’Institut National 
d’Ophtalmologie. 

Conjointement B l’hrstitut National d’Ophtalmologie, un Colle- 
ge Ophtalmologique, compose de vingt membres les plus hminents 
de la discipline, donne son avis pour l’edition des actes de metho- 
dologie et pour toutes les questions professionnelles. Par exemple, 

v en ce qui concerne les reformes d’enseignement qui se poursuivent 
en Hongrie, le College determine les connaissances minimum d’oph- 
talmologie que doit avoir tout medecin et ce que l’on doit exiger 
B l’examen d’un oculiste specialise. 

RESUME 

En Hongrie l’enseignement de l’ophtabnologie est obligatoire d 
la formation medicale mSme non spe’cialise’e. La d&e des Etudes 
d’un ophtalmologiste est de 4 arts. Les COWS de formation continue 
postuniversitaire sont dot&s 6 l’lnstitut National de Formation 
continue et d PInstitut National d’Ophtalmologie. Ces tours ont lieu 
sous forme individuelle OIL par groupes. En outre, les ophtalmolo- 
gistes recoivent des actes de methodologie et des publications pour 
la formation continue. 

SUMMARY 

In Hungary the study of ophthalmology is compulsory within 
the scope of University education. The postgraduate training of 
ophthalmology takes four years. The postgraduate courses are held 
in the Postgraduate School of Medicine and the National Institute 
of Ophthalmology. Postgraduate training is executed individually 
as well as in groups. Among others, the ophthalmologists receive 
publications of methodology and postgraduate training courses. 



L’ENSEIGNEMENT POSTDOCTORAL 
DE ~L’OPHTALMOLOGIE AU CANADA 

Michel M.4THIEU, M.D. 
CANADA 

Merci aux organisateurs de ce Colloqne d’avoir sollicit la 
participation du Canada et de m’avoir fait l’honneur d’6tre le porte- 
parole des ophtalmologistes enseignants de mon pays. 

Le Canada &ant un pays bilingue, j’ai choisi de respecter cette ’ 
dualit en parlant franqais tout en vous projetant des diapositives 
redigees en anglais. 11 faut vraiment 8tre Qucbecois pour avoir de 
telles idles. 

Chew nous, l’enseignement organise de l’ophtalmologie an ni- 
veau postdoctoral n’existe qne depuis un nombre d’annces relati- 
vement court. 11 n’est pas tellement loin le temps oti un m&decin 
canadien pour devenir ophtalmologiste devait aller B l’etranger, 
soit aux Etats-Unis, soit en Europe. 

Le train ou le paquebot constituait alors l’antichambre de ce4 
centres de formation. 

Je veux ici, au nom des ophtalmologistes canadiens qui ont 
profit6 de leur enseignement, dire merci aux ma^ltres d’outre- 
froutiere et d’outre-mer grlce B qui l’ophtalmologie canadienne est 
n&e et est devenue ce qu’elle est anjourd’hui. 

Ce qni caracterise I’enseignement postdoctoral de l’ophtalmolo- 
gie au Canada, c’est qu’il se fait nniquement a l’interieur de pro- 
grammes universitaires et que ces programmes sont nniformes en 
duree et en contenu pedagogique. 

ORGANISATION DE L’ENSEIGNEMENT 

Fond6 en 1929, le College Royal des Medecins et Chirnrgiens du 
Canada assuma, en 1939, B la demande de l’dssociation Medicale 
Canadienne, la responsabilite de promouvoir un niveau de comp& 
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tence adequat en decernant des certificats dam une vingtaine de 
specialit& dont l’ophtalmologie. 

Les ophtalmologistes dejh en pratique et qui pduvaient pro- 
duire une attestation document&e de leur competence requr.ent 
ce certificat sans examen. L’examen devint toutefois obligatoire pour 
tout nouvel ophtalmologiste venant de terminer sa formation. 

. 
Le pas suwant fut d’etablir des normes de formation et de 

fixer des criteres permettant de reconnaitre officiellement les cen- 
tres hospitaliers oti une telle formation pouvait Btre don&e. 

A compter de 1947, le College Royal publiait, avec mises a 
jour periodiqnes, la liste des centres hospitaliers qui repondaient 
aux criteres fix&. Toutefois, en 1966, l’on decida de ne reconnaitre 
a l’avenir que des programmes universitaires au sein desquels 
les hopitanx d’enseignement devaient s’integrer. Cette conception 
suivait d’une certaine faqon celle du College des M&de&s et Chi- 
rurgiens de la province de Quebec qui decidait de remettre anx 
facultes de medeciue du Quebec la responsabilite des programmes 
de formation postdoctoraux. 

Actuellement les facultes de medecine de 13 universitb cana. 
diennes ont un programme de formation en ophtalmologie. 

Le nombre maximal ,de residents que chacune de ces facnltes 
peut admettre chaqne an&e est fonction du nombre d’ophtalmo- 
logistes enseignants ainsi que du nombre et de l’importance des 
services hospitaliers d’ophtalmologie qui lui sont affilies. 

Le 1”’ juillet 1973, le total des postes de residents de pre- 
miere an&e antori& au Canada etait de 46. 

Si les programmes de formation des 13 universites sont uni- 
formes qnant a la duree et aux objectifs vises, les methodes peda- 
gogiques varient de l’une B I’autre. C’est ainsi que dans certaines, 
oti l’on dispose d’un nombre suffisant d’enseignants, le program- 
me comprend un tours de sciences de base don& sur place, alors 
que dans d’autres les residents vont suivre un tours intensif de deux 
a trois mois dans certain8 centres qui, aux Etats-Unis, offrent de 
tels tours. 

Dans certains programmes, la pratrque de la chirurgie com- 
mence durant la premiere ou la denxieme an&e alors qu’ailleurs 
ce n’est qu’en derniere an&e que se fait cet apprentissage, a 
I’exception Bvidemment de la chirurgie mineure. 

Alors qu’autrefois lea residents faisaient leur entrainement au 
complet dans le m8me service hospitalier, l’on a maintenant en 
g&r&al tendance a faire faire une certaine rotation dans les h8pi- 
taux participants. 
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Enfin certaines universites offrent maintenant une an&e sup- 
plementaire de snrspecialisation dans un ou plusieurs domaines 
(corn&e, r&tine, glancome, etc.). 

NORMES DE FORMATION 

Pour se presenter aux examens du certificat en ophtalmologie, 
il faut, apres le tours de medecine, avoir fait quatre annees 
d’etude. 

Trois de ces quatre aniiees doivent Btre consackes unique- 
ment & l’ophtalmologie. I 

Pour la quatrieme an&e qui, dans le temps est habituellement 
la premiere, l’&ve a le choix entre : 

a) une an&e de m6decine interne, 

b) une annee de chirurgie, 

c) six mois de chirurgie et six mois de mkdecine, 

d) une ann6e de recherche en ophtalmologie, 

e) une ant&e additionnelle d’ophtalmologie. 

En g6nbra1, c’est l’annee de medecine interne avec stages en 
neurologie, endocrinologie et maladies cardio-vasculaires qui est 
recommandee. Le choix de l’une des quatre autres options doit 
dtre approuve ,par le Directeur du Programme apres etude par 
le comite d’admission du dossier de l’etudiant. 

CERTIFICATION 

L’examen pour l’obtention du certificat comprend denx &an- 
ces &rites maiutenant a choix de repouses, et un oral. 

Avec le temps, il est devenu evident pour plusieurs que si cette 
methode d’evaluation permet asses bien de distinguer les candi- 
dats savants de ceux qui le sont moins, elle ne permet pas de 
juger chaque candidat quant a ses attitudes et antres qualites dont 
la possession adgquate est essentielle a une bonne pratique de 
!‘ophtalmologie. 

11 y a risque d’une part de faire Bchouer certain8 candidats 
malhabiles aux examens mais quand m&me excellent6 et, d’autre 
part, de laisser passer quelques erudits emmagasineurs de connais- 
sances mais demnnis #de tout sens des responsabilites. 

Pour obvier B ces dangers, l’on a decide d’accorder dans la 
decision finale, une part a Y&valuation de la performance du re- 
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sident durant ses an&es de formation. A , cette fin, un formu- 
laire a et6 conpu. Celui-ci qui fait une large part aux qualit 
humaines manifest&es et au serieux du travail accompli par le 
resident tout au long de sa formation, est rempli par ceux-la m&me 
qui ont assure cette formation. 

Pour la premiere fois, l’octroi du certificat en ophtalmologie 
du College Royal, a l’automne 1974, sera bask sur trois compo- 
santes : 

1. l’examen Qcrit ; 

2. l’examen oral ; 

3. le contenu du formulaire d’&aluation. 

Plusieurs veulent aller plus loin et dans certain8 programmes 
l’on a deja commence B faire de telles evaluations B la fin de cha- 
que semestre. L’on est a determiner de fapon de plus en 8plus 
precise des objectifs 2 atteindre B la fin de chacune de ces Bta- 
pes. 

Les resultats de ces evaluations periodiques, face a des ob- 
jectifs fixes et connus, permettront : 

1. & chaque Gsident de voir s’il progresse ci un rythme normal ; 

2. aux responsables du programme de repirer et d’gliminer 
le plus t& possible un ind&irable ; 

3. aux enseignants de faire, si ntkessaire, certaines mises au 
point duns leurs mSthodes p8dagogiques. 

ENSEIGNEMENT PERMANENT OU CONTINU 

L’ophtalmologiste en pratique dispose de multiples facilitk 
de tenir ses connaissances B jour an Canada comme dans les autres 
pays : 

Revues et livres. 

Materiel audio-visuel (cassettes, etc.). 

I&Bunions de societes d’ophtalmologie locales et nationale. 

IDe plus, les centres universitaires offrent des tours destines 
aux residents mais auxquels l’ophtalmologiste en pratique peut 
assister. 

Des reunions de services ou << ward rounds >) se tiennent de 
faqon reguliere. Des malades y sont presentes et discutes et le pra- 
ticien est tout h fait le bienvenu i ces reunions. Tous les centres 
universitaires organisent de fapon reguliere des journees de mise 
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a jour sur divers sujets et la plupart du temps des conferenciers 
venant d’autres milieux d’enseiguement sont invit6s ,i y faire des 
communications. 

Les moyens ne manquent done pas et les facilites pour le 
praticien de se tenir B date dans ses connaissances sont dispo- 
nibles. 

La plupart se prevalent de ces moyens mis B leur disposition 
maia comme ailleurs un certain nombre ne semblent pas avoir la 
motivation necessaire et n’assistent B aucune de ces reunions ou 
activites. 11 en rt%ulte une deterioration progressive de la qualit6 
des soins qn’ils dispensent B la population. 

Au Canada, pour ce qui est de la pratique g&r&ale de la 
medecine, l’on est a 6tablir un systeme de credits qui fonctionnerd 
de la fapon suivante. Chaque tours; reunion ou activite scientifi- 
que vaut X credits. Chaque praticien doit, dans une an&e, accu- 
muler un nombre minimum de credits. Dans un avenir pas telle- 
ment Bloigne, il est possible que le fait de ne pas obtenir le nom- 
bre de credits exiges entraine la suspension du droit de pratiqne. 

Tout ce systitme est mis sur pied par les medecins eux-m&me8 
et n’a rien B voir avec les autorites gouvernementales. 

C’est une m&ode coercitive mais pour certain8 individus 
c’est la seule susceptible de donner des resultats. L’ophtalmologie 
pourrait probablement avec profit adopter ce systeme. 

RESUME 

L’enseignement postdoctoral de l’ophtalmologie au Canada se 
fait uniquement 2 PintGeur de programmes universitaires qui sont 
uniformes en dur6e et en contenu pedagogique. 

Depuis 1939, l’obtention d’un certificat prouvant un niveau 
d’etudes suffisant a et& d&err6 dans plusieurs spe’cialite’s de m&de- 
tine dont I’ophtalmologie. 

Le certificat d’ophtalmologie est subordonne .& 4 an&es d’etude 
apr& les etudes de medecine, dont une annee de me’decine interne, 
en g&&al, avec stages dans differents services. Ce certificat est 
obtenu apres 2 epreuves &rites et une epreuve orale ainsi que 
l’analyse d’une fiche de notation remplie par les responsables de 
la formation de PBtudiant pour Bvaluer ses qualit& humaines et ses 
aptitudes 16 la pratique de l’ophtalmologie. 

La formation continue est assurGe par les moyens courants tels 
que revues, conferences, moyens audio-visuels. 
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Par ailleurs un systeme, mis sur pied par les praticiens eux- 
mbmes leur permet d’&aluer la frequence de participation de cha- 
cun d’eux aux activit& postuniversitaires. Si la frkquence type n’a 
pas et6 atteinte, le praticien peut perdre le droit de pratique. 

SUMMARY 

The teaching of ophthalmology in Canada is organized at the 
level of University programmes which are uniform in duration and 
pedagogic content. 

Since 1939 the high level of competence in all specialities inclu- 
ding ophthalmology is proved through a certificate. 

After completion of the medical oourse 4 years, including one 
year of internal medicine are required for admission to the eertifi- 
cation examination. 

A written and an oral examination has to be passed with suc- 
cess in order to obtain certification but the value of the resident’s 
performance during his training as well as to his attitude towards 
practice of ophthalmology is also very important for certification. 

Practising ophthalmologists have numerous means of up-dating 
their knowledge in new developments. Local and national Societies 
as well as University teaching centers offer many facilities for 
continuous education. 

A system of credits is coming into existence where each mee- 
ting or course will count for a number of such credits and each 
year one will be obliged to obtain a minimum number of credits. 
The failure to obtain this minimum may mean the withdrawal of 
the right to practice. 



POSTGRADUATE EDUCATION IN NORTH AMERICA 

Robert D. REINECICE, M.D. 

I must limit the scope of this discussion to the activities in 
regard to post-graduate education in the United States of America 
rather than in all of North America. Mexico’s post-graduate edu- 
cation is relatively autonomous and more tied in whh the Pan 
American activities and the Canadian ophthalmologists generally 
are invited to participate fully in the activities of those which 
I will descibe in this paper. 

Since the main thrust of this paper is to present the current 
activities in the United States, it would be inappropriate to dwell 
on the development of the organixalions which are active at pre- 
sent ; however, a few words are necessary. Ease of travel and com- 
munication have been largely responsible for the transition of 
focal activity in education and planning of education from a local 
to a national level. By national level I am referring to the pro- 
fessional organizations and not governmental functions unless I 
specifically state to the contrary. Several decades ago, the local 
medical school was concerned only with the preparation of .a gra- 
duate who could either be a general practitioner or enter into a 
residency training program. This philosophy has changed so that 
the present policy statement of medical schools << affirms that 
undergraduate medical education prepares the student for further 
education in a graduate program and not for the independent 
practice of medicine )> [‘I. This change in 3philosophy of medical 
schools has been reflected in the definition of the ophthalmolo- 
gist. Not too long ago, it was not uncommon for an M.D. to pro- 
claim himself an ophthalmologist after nothing but token study 
or instruction. Now essentially all ophthalmologists who are begin- 
ning practice have completed formal residency programs with a 
duration of at least three years. As a result, the national profes- 
sional societies have and are assuming an ever increasing role. 

When the main thrust was to produce and license the general 
practitioner the individual state government was principally con. 
cerned with the licensing and overseeing of the professional acti- 
vities. With the transition to specialty practice, the National Board 
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of Medical Examiners has taken an ever larger place, in the exa- 
mination of the individual doctors and the states have taken the 
findings as sufficient evidence to license the physician. The state 
government has taken little to no interest in the speGa\ty e?ca- 
mination and certification. 

Ophthalmology preceded all other specialties in the esta- 
blishment of its own board, called the American Board of Ophthal- 
mology. The natural consequence of the Boards was to form a 
strong structure of the successful candidates from the Boards. The 
Organization is the American Academy of Ophthalmology and Oto- 
laryngology. The ophthalmologists and otolaryngologists have met 
together under the corporate title of Academy but have gradually 
separated their functions. In this paper, I will often refer to the 
Academy and, when I do, I am referring to the Ophthalmology sec- 
tion whose action is often compatible with the thinking of the Otola- 
ryngologists but not necessarily so. Just as the Academy became the 
principal meeting place for those successful candidates from the 
Board so it became the principal leader in post-graduate education in 
ophthalmology in the United States ; a position which it stron- 
gly holds today. Before I describe those activities in detail,. I will 
digress to describe the actual educational process of the practicing 
ophthalmologist in the United States. Most of you are aware of 
this, bum, many are not, and I would feel that the discussion is 
incomplete without it. 

I believe the following chart is sufficient : 

Age in years School or Position rime period Degree 

6-18 

18.22 
22-26 
26.27 
27 
27.30 
30.31 
31 

3”: 

Elementary and 
high school 
college 
Medical school 
Internship 
State Licensure 
Residency 
Practice 
Eligible for boards 
Passes boards 
Academy Fellow 

12 years 

4 years 
4 years 
1 year 

3 years 
1 year 

high school 
diploma 
AB or BS 
MD 

state license 

An interesting statistic regarding the importance of the boards 
in the eyes of the neophyte physician was that among a sample 
of 1,337 medical school graduates from the classes of 1960, 90 ,“/o 
have had residency training and 70 % of those have already entered .i 
into the board certification process [‘I. 

It is common knowledge that the boards constitdte an impor- 
tant credential for the ophthalmologist in the United States. When 
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the MD wishes to work in a hospital it is common for either 
boards to be required or some stipulation that the doctor must 
successfully pass his boards within five years or be dropped from 
the staff of that hospital is usually made concomitant with the 
appointment. There are even some financial inducements for the 
passage of the boards. The industrial accident boards which pay 
the doctors for the treatment of workers who are injured at 
work pay higher fees to those ophthalmologists who are board 
certified. 

Since the education of an ophthalmologist is a continuum, a few 
words must be said about the undergraduate training of the future 
ophthalmologist and the residency programs. We can quickly sum- 
marize these by noting that each program used to be quite indi- 
vidual. Of recent years we have had several forces at work to 
upgrade the quality of both and hence some similar forces are 
at work which are making the program somewhat more uniform. 
The formation of the Association of the University Professors in 
Ophthalmology about 10 years ago was testimony to the concern of 
those in charge. From this grew a national test which was taken 
by residents in training each year. It was realized that the proper 
place for such an examination was in the hands of the Academy 
where not only could the resident be assessed against his peers, 
but the practitioner could have the benefit of also being tested 
against his peers so that he could address his continuing educa- 
tional effort more realistically. In September, 1970, this test was 
voluntarily taken by 14 “/o of all practicing ophthalmologists in 
the United States [“I. The results were confidential for the practi- 
tioner and only he saw his performance. The overall statistics 
without the individual names were analyzed and showed results 
which might have been predicted : 

RESIDENT (by years in 
training) I 

PRACTITIONER (by years out of 
training) I 

I I 

1 2 3 4 
0 25 32 36 50 

25 47 54 59 63 
50 54 61 65 67 

IY 
T 

O-3 3 f 6 6 -c 10 10 k 18 18+ 
1; 41 42 59 38 54 31 

66 ii 65 61 

ii; 73 83 ‘8: 68 85 61 79 
I 75 60 68 71 72 
L 99 78 83 86 83 
E 

I 

The above are the actual percent-correct scores which correspond 
to the percentile ranks. (From Rubin reference #2.) 

The above statistics include 99 % of all residents in the United States. 
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The Academy has provided a home study course for many years 
to be taken while the resident is in training. With the administra- 
tion of the self-evaluation test to the practitioners it became evi- 
dent that a major effort should be undertaken to provide the 
practitioner with a similar home study course. Accordingly such 
a program was created. The creation of the program for home- 
study by the practitioner was not unduly difficult since the tra- 
ditional self-study course for the resident had just undergone 
ty involved, but, just as important, were the best possible facul- 
ty involved, but just as important were the incorporation of the 
latest educational concepts. Finally this year the two courses, one 
for the resident and one for the practitioner will be incorporated 
into one course that yields itself to being studied in segments, 
each relatively self-contained. The pages of each course are iden- 
tified not only as to the degree of difficulty but as to the appro- 
priateness for detailed knowledge at that particular year of training 
or experience. This past year the course will be available in Spanish 
and soon the course may become available in other languages if 
those countries so desire. A severe limitation in the use of the course 
in other languages involves the references which are one of the 
main ingredients of the course. The Academy’s course necessa- 
rily gives all the references in English and such references would 
not be particularly helpful in other countries where the users 
would of course prefer to rely on references in their native tongue. 

One of the major enticements for detailed study by the fi- 
nishing resident is the prospect of taking the written and oral 
examinations given by the American Board of Ophthalmology. The 
Board is an autonomous structure which is made up of mem- 
bers nominated by the major ophthalmological professional so- 
cieties of our country. In many of our minds the passing of the 
board is not nearly as important as the inducement of the indi- 
vidual to make an all-out effort to pass the examination first 
time. After that hurdle is passed the principal problem becomes 
how to provide palatable further education to the practicing oph- 
thalmologist. The response to the self-evaluation test was such 
that it was evident that the practitioner wanted tools to further 
his education. Some such tools have been made available to them 
for several years. 

The Academy has, for many years, provided a large array of 
courses to be taken by the practitioner at the yearly Academy mee- 
ting. For example, at the 1973 meeting of the Academy there were 
138 one-hour courses offered and 98 multiple hour courses offered. 
In addition, at the yearly meeting of the Academy a significant 
array of scientific exhibits are usually well received by the practi- 
cing ophthalmologist. Classical lectures are given also in the usual 
fashion. 
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Two years ago, the Academy recognized the potential for the 
use of Television tape recorders by the individual ophthalmologist. 
Accordingly, appropriate mechanisms were set up so’ that this year 
there are eight one-hour television tapes being offered on a subscrip- 
tion basis to the ophthalmologists. Individuals and groups of oph- 
thalmologists are subscribing to these programs. The tapes are in 
color and attempt to cover those areas which do not lend themselves 
well to the written word. The tapes offered in 1974 include the 
following : 

Vertical Muscles Closed Angle glaucoma 

Low Vision Aids Optic Disc Evaluation 

Neuro-ophthalmology Fluorescein Angiography 

Retinal Tears Uveal Melanoma treatment 

Thn response of the ophthalmologists to his new program has 
been encouraging, hut it is clearly too early to predict the final 
utilization and viability of the program. My personal prediction is 
that it will not only survive, but will flourish. The concept of loo- 
king at’ good TV shows at one’s leisure over a color TV set is indeed 
enticing to me. 

The most significant continuing education efforts apart from 
the Academy are the many programs and courseS given locally and 
all over the world by institutions and groups. Meetings such as 
this one are good examples. Unfortunately, we do not have a natio- 
nal or international clearing house for the recording and planning 
of such meetings. Certainly there are many more than 200 such mee- 
tings per year in the United States and perhaps many, many more. 
The need for accurate documentation of the various educational 
efforts in the form of meetings and programs is recognized by 
the Academy and I am hopeful that such a recording system can be 
developed. In fact, it could conceivably be a future function of 
this organization. 

The American Medical Association (A.M.A.) should of course 
be mentioned for their efforts in recording the various meetings 
and assigning credit hours to these various meetings. Their efforts 
have lieen unfailing ; however, we have yet to see the final impact 
of their work I am confident they are on the right track and 
eventually various state societies will more and more turn to a 
central accrediting organization for the quality of the programs to 
be offered. 

I liave failed to mention the two most important hontinuing 
educational tools in the world : journals and books. These will 
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increase and I hope the cost factor can somehow be controlled. If 
the entire population of ophthalmologists conscierttiously read the 
literature there would be much less need for many of the other 
educational tools I have mentioned. However, we ye all guilty of 
developing special iqterests which so intrigue us that we spend an 
undue amount of time and effort in thpse fields. We thus must be 
constantly prodded to look about us to see what our colleagues are 
doing. Thus, continuing education must not only provide the tools of 
remedy, but it must find ways of making the potential user aware 
that he needs something. That something must also be pleasant and 
convenient. An example of the latter has been the success of the 
Audi-Digest. This is a non-profit organization which records the 
better programs all over the United States and edits them to pro- 
vide tapes which the physician can play in his car on the way to 
work or while waiting in line for gasoline. 

In closing I thank you and the chairman for the opportunity 
to participate in this program. 

SUMMARY 

Ophthalmological postgraduate education in the United States 
was first to establish any specialty board in the U.S. Propelled by 
the success of this early venture the Academy established extensive 
courses at the Academy and later extended these to self-study ex- 
tension courses. In the last few years, the Academy* has been 
active in revitalizing the self-improvement programs and has devised 
and given ophthalmic knowledge assessment tests to residents and to 
practicing ophthalmologists, the latter on a voluntary basis. Presently 
the self-assessment exams are being extended and new programs 
such as CETV-OPHTH are being founded and the entire program 
coordinated ,with undergraduate education in ophthalmology. 

RESUME 

L’ophtalmologie am&icaine a 6th la premi&e iL mettre en 
auvre un comitt! de sp&ialitks en Amkrique, pour les tours du 
troisi2me cycle. 

* Academy - American Academy of Ophthalmology and Otola- 
ryngology, especially the Continuing Education Committee for 
Ophthalmology. 
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EncouragGe par le succ~s obtenu, l’Aca&mie * a Btabli un 
programme de tours trds important et dernikement elle les a &en- 
dus sous la forme de tours auto4tndids. Au tours de ces derni&es 
anr&es, l’Acad6mie a 6tk tr& active pour renouveler les program- 
mes culturels et dBvelopper les tests d’e’valuation en ophtalmolo- 
gie pour les internes et les ophtalmologistes. 

Aujourd’hui les examens d’6valuation vont Gtre gtendus et de 
nouveaux programmes, tels que CETV-OPHTH, vont dtre mis sur 
pied et coordonn& avec Pe’ducation en ophtalmologie des gtudiants. 

* Acade’mie : AcadQmie Americaine d’Ophtalmologie et Otola- 
ryngologie, spkcialement le Comite’ pour 1’Enseignement ophtalmo- 
logique continu. 
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ENSEIGNEMENT POSTUNIVERSITAIRE (POSTGRADE) 
EN OPHTALMOLOGIE EN AMiRlQUE LATINE 

Professeur Edward GROM” 

<< Donne-moi :la force et la volonte 
necessaire afin d’acquerir davantage 
de connaissance )> 

Moises Maimonides (1135-1204) 

. Le probleme de l’education medicale en general et de la spe- 
cialisation en particulier a fait l’objet, au tours des ,dernieres d&a- 
des, de nombreuses etudes et discussions dans le monde entier (1, 2, 
3, 5, 6, 10). 

En ce qui concerne l’ophtalmologie, il semble bon de mention- 
ner que c’est a YEcole de M&de&e de Vienne, en 1812, qu’elle se 
&pare pour la premiere fois de la chirurgie g&&ale. C’est B partir 
de 1818, et dans la m&me Bcole que l’on exige la presence des Btu- 
diants aux lepons d’ophtalmologie. 11 semble pourtant absurde qu’un 
siecle et demi plus tard, c’est-a-dire actuellement, de nombreuses 
ecoles de medecine americaines et latino-americaines reduisent enco- 
re les le%ons d’ophtalmologie B quelques jours, voire m&me B quel- 
ques heures, et que les services d’ophtalmologie existent en tant que 
sections subalternes des departements de chirurgie. Pauvres patients 
qui doivent etre examines et trait& par des medecins qui n’ont pas 
requ une bonne preparation en ophtalmologie ! 

Nous considerons qdil existe deux &apes dans la specialisation 
en ophtalmologie : 

- La premiere correspond B la vieille Qcole europeenne qui, 
plus ou moins modifiee, a continue d’exister au XIX” siecle et 

* Professeur d’Ophtalmologie, Universidad Central de Venezuela, Caracas. 
Directenr, Instituto National de Investigaciones oftdmologicas (I.N.D.I.0.). 
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durant les trois premikes decades du XX” si8cle. En exagkrant un 
peu, cette 6cole peut btre considt%e comme autodidacte Btant 
don& que le futur ophtahnologue &it plus ou mains soumis B un 
apprentissage thkorique individuel. 

- La seconde &ape corxespond aux trois ou quatre decades sui- 
vantes du Xp sikle et elle ,peut dttie qualifike d’&ape des sciences 
de base eA ophtalmologie protagoniskes par 1’Ecole Amkicaine. 
Dans un travail &labor6 pour le XXI” CongGs International d’Oph- 
talmologie, nous avons anal+& ces deux types d’enseignement (10). 

Dans notre pays, l’enseignement postuniversitaire commence 
SOUS la direction du professeur Jesus RHODE et le premier tours 
d’ophtalmologie a lieu en 1949. Jusqu’en 1962, il n’y a pas d’autres 
tours (4, 7, 8, 9, 10, 11, 13, 14). Depuis 1962, un stage programme 
fonctionne .a l’h8pital universitaire oti sont rSalisBs plusieurs tours 
qui ont permis la spdcialisation de 47 ophtalmologistes jusqu’en 
1973. Actuellement, sont en rkalisation la troisi&me annke du VIII” 
tours, la deuxieme du Ix” et la premikre du X”. Jusqu’en 1966, le 
stage durait deux ans ; depuis, sa duke eat de trois ans. 

Pendant la durke de ce stage now offrons un Coors de sciences 
de base qui dure approximativement un an et, ainsi, le service 
d’ophtahnologie de 1’HGpital Universitairc sp&ialise 5 ophtalmo- 
logues par an. Etant don& notre longue expkrience de l’enseigne- 
ment postuniversitaire en ophtalmologie, nous nous sommes rendus 
compte qu’& la fin de la decade 1960, le nombre de stagiaires des 
autres hBpitaux v&&&liens depassait celui des stagiaires de 
l’H8pital Universitaire et c’est pour cette raison que nous avons 
d&id& d’organiser un tours de sciences de base d’une durCe de 16 
semaines pour les stagiaires de l’H8pital Vargas (autre centre uni- 
versitaire d’enseignement de la mbdecine), de l’h8pitdl des assurks 
sociaux et d’autres hBpitaux de province. L’ouverture du cows 
s’est heurtke 5 un certain nombre de difficult&s, g&kralement absur- 
des, mais pourtant nous avons pu donner le premier cows de 
sciences de base en 1973 h 26 mhdecins. En ce moment, nous 
donnons le second tours B 18 mgdecins. Nous avons baptisk ces 
tours du nom de << Jesus Rhode B en m6moire de notre inoubliable 
Maitre. 

Afin de pouvoir 6tudier F&at actuel de l’enseignement post- 
universitaire de l’opltalmologie en Amkique Latine, nous avons 
fait une enqu&te aupr& de nos colkgues (au total 85) des diffkrents 
pays et now avons repu 40 rkponses de 21 pays. Cette enqugte, ainsi 
que I’interprCtation des rbponses n’a pas BtB tiiche facile. Nous avons 
d,ti &tablir une moyenue dans les renseignements quelquefois con- 
tradictoires don& par diff&ents coll&gues ; ainsi, par exemple, un 
colkgue estime que le nombre d’ophtalmologues qui se dipl6ment 
annuellement dahs son pays est diz 50; tandis qu’tin autre estime ce 
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nombre B 120 ; un autre considere que 400 ophtalmologues exercent 
dans son pays cependant qu’un autre donne le nombre de 750. 
Par ailleurs, nous avons requ plusieurs lettres dans lesquelles sont 
trait& et discutes amplement les problemes ayant trait ?I l’ensei- 
gnement de I’ophtahnologie, mais sonvent les rhponses conceruant 
la situation actuelle incluaient les chiffres prevus pour l’avenir, et 
m&me les projets non encore realis&. Les chiffres ayant trait a la 
population sont Qgalement approximatifs. 

C’est pour cela que 1’6tude que nous prbentons n’est qu’une 
&.bauche approximative de ce qui existe reellement dans nos pays. 

{Dans le tableau I, nous pouvons observer l’aspect numerique 
des Gments de base qui composent l’enseignement postuniversitaire 
de l’ophtalmalogie en Amerique Latine : 

1 - La specialisation dure de 12 B 36 mois ; dans la majorite 
des pays 36 mois. 

2 - Le nombre des services qui s’occupent de la spdcialisation 
des ophtahnologues varie de 1 Q 15. 

3 - Dans la plupart des pays, l’internat rotatoire est obliga- 
toire avant la specialisation. Dans quelques pays, il est in&s dans 
celle-ci, c’est ce que les americains appellent l’internat << straight >>. 

4 - Certains pays specialisent jusqu’l 45 ou 85 medecins, tels 
le Mexique et le B&i1 respectivement, mais dans d’autres pays ce 
chiffre se reduit a 2 par an. 

5 - En g&r&al, les aspirants n’obtiennent pas de diplome 
universitaire et nous ne crayons pas non plus que les institutions 
universitaires soient les seules qualifiees et en mesure de conduire 
la specialisation medicale. 

6 - Le nombre de tours de sciences de base en ophtalmologie 
varie entre 1 et 12 annuellement et, dans le m&me pays, ce nombre 
peut varier, quelquefois plus, quelquefois moins, selon les annees. 

7 et 8 - Dans certains pays, peu nombreux, ces tours s’effec- 
tuent avant le stage et dans d’autres, pendant celui-ci. 

9 - ,Leur dur6e varie aussi entre 1 et 30 mois. Quand les tours 
sont de longue duree, par exemple 12 B 30 mois, ils s’etendent sur 
une partie ou sur presque toute la duree du stage ophtalmologique. 

10 et 11 - Dans la majorite des pays d’Am&ique Latine, pres- 
que tous les ophtalmologues se specialisent dam leur pays ; toute- 
fois, quelques-uns ne tpeuvent assurer cette spikialisation, ce qui 
oblige ‘l&s medecins P poursuivre leurs etudes B l’6tranger. 

12 - Dans quelques pays, on exige un examen de connaissan- 
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ces ophtalmologiques, du type American Board of Ophthalmology ou 
autre, mais en g&&al cet examen n’est pas obligatoire. 

13 - Le nombre d’ophtalmologues varie entre 7 et 2 100 ; il 
faut, bien entendu, tenir compte du nombre d’habitants du pays 
sous reference. 

14 et I5 - Le nombre d’ophtalmologues varie entre 0,2 et 6 
pour 100 000 habitants. 

COMMENTAIRES 

Pour discuter les resultats de notre enqugte, nous commence- 
rons par le dernier point, c’est-a-dire le nombre d’ophtalmologues 
pour 100 000 habitants. Seule l’llrgentine d&passe les Etats-Unis avec 
son chiffre de 6. (Le chiffre des Etats-Unis Btant de 4). Nous ne 
devons pas oublier qu’en 1950 ce chiffre etait de 2,2 aux Etats-Unis 
(12). En admettant, gross0 modo, qu’il y a en Amerique Latine un 
total de 5 386 ophtalmologues et 295 millions d’habitants, le resultat 
est de 1,8 pour 100 000 habitants. 

Nous devons souligner que si dans un pays le nombre d’ophtal- 
mologues pour 100 000 habitants est superieur au chiffre d’un autre 
pays, ceci ne veut pas dire que le premier pays dispose dun meil- 
leur service ophtalmologique que le second. Nous manquons d’infor- 
mations sur la distribution territoriale des ophtalmologues dans cha- 
que pays, mais B partir de ce que nous savons, nous pouvons suppo- 
ser qu’en g&r&al (peut-btre B l’exception de Cuba) il existe une 
mauvaise distribution des specialistes. Les ophtalmologues se con- 
centrent dans les grandes villes et les zones rurales sont t&s sou- 
vent privees de ce genre de service medical. Nous crayons que trois 
ophtalmologues pour 100 000 habitants constituent un chiffre raison- 
nable si ceux-ci sont bien repartis. 

Au tours de plus de 25 ans d’experience dans l’enseignement 
de l’ophtalmologie, nous pouvons dire que l’evolution a et& consi- 
derable (9, 10, 11). Avec un seul exemple, nous mentionnerons qu’il 
y a vingt ans, nous critiquions les tours de sciences de base de 
courte duree, par exemple de 16 semaines ; actuellement, non seu- 
lement nous les preconisong, mais nous les organisons. 

Nous pensons que l’exces de mat&-e theorique Porte prejudice 
i la pratique de notre specialit& et par ailleurs, l’extenaion de ce 
mode d’enseignement sur de nombreuses annees de specialit nous 
semble antiproductif. De plus, les le$ons don&es durant lees heures 
de chirurgie ou de consultation desorganisent tout le travail du 
service. C’est pour cette raison que nous crayons que les tours de 
sciences de base doivent Btre donnes immediatement avant d’entrer 



640 L’ANNBE TH~RAPEUTIQUE ET CLINIQUE EN OPHTALMOLOGIE 

au stage ophtalmologique ou durant les premiers mois de celu&ci et, 
evidemment, en dehors des horaires d’activites pratiques. Ensuite, 
pendant les annees de stage, il est indispensable de realiser fre- 
quemment des seminaires et des discussions sur les problemes cli- 
niques et chirurgicaux ainsi que des examens semestriels ou annuels 
a base de questionnaires multiples. 

Les sciences de base se composent en general des matieres sui- 
vantes : 

1 - Anatomie et histologie normales de l’ceil. 

2 - Embryologie et anomalies de developpement. 

3 - Biochimie, nutrition et metabolisme. 

4 - Physiologie. 

5 - Optique ophtalmologique. 

6 - Histopathologie. 

7 - Microbiologic, immunologie et maladies externes. 

8 - Ophtalmologie medicale. 

9 - Neurophtalmologie. 

10 - Motilite oculaire. 

11 - Pharmacologic et Toxicologic. Therapeutique. 

12 T- Principes de chirurgie oculaire. 

Bien entendu, les sciences de base doivent dtre completees par 
des conferences cliniques portant sur des themes tels que : metho- 
des d’examen, genetique, uveite, cataractes, r&tine, etc. Cependant, 

comme now l’avons deja signal& ces themes seront bien Studies par 
les stagiaires durant leur specialisation et discutes pendant les 
seminaires et reunions, Nous pensons que pour des raisons de pra- 
tique medicale et chirurgicale, un service ne doit pas specialiser 
plus dun stagiaire pour 8 lits et le nombre de lits par stagiaire ne 
doit jamais etre infkrieur B 5. 

Nous ne pouvons discuter ici la methodologie de l’enseigne- 
ment, mais nous pouvons affirmer que la specialisation en ophtal- 
mologie ne se termine pas avec la fin du stage, mais que l’education 
est permanente. 

C’est dans ce but qu’ont lieu des reunions annuelles avec les 
anciens ktudiants, des tours d’actualisation et des textes auxquels 
doivent participer tous les m&decks et specialistes. Ces tests peu- 
vent aller depuis la simple auto-evaluation jusqu’aux examells 
volontaires. 

Nous avons present6 un plan de spdcialisation ophtalmolo- 
gique - Blabore avec le professeur Abelardo Cruz Bajaree et base 



L’ADAPTO-PERIMETRE 
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Un reIev6 Qlectronique du champ visuel b toutes les luminances 
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sur ce qui est expose dam ce travail-ci - au conseil de la faculd 
de medecine de 1’Universite Centrale du Venezuela. La premiere 
partie de ce projet, qui se presente sous forme d’un tours de base 
d’ophtalmologie a deja et& approuvee. 

La medecine tient encore beaucoup de l’art mais elle est en 
meme temps, sans aucun doute, une science ; toutefois, c’est une 
science vivante qui bvolue et avec laquelle nos connaissances doi- 
vent constamment evoluer. 

RESUME 

Nous presentons ici le resultat dune enqucte portant sur 
l’enseignement postuniversitaire de l’ophtalmologie en Amerique 
Latine. On peut conclure que duns la majoritt? d.es pays la sp&iali- 
sation dure 36 mois. IL est en g&&al exigB un internat rotatoire 
prealable. Duns certains pays, le nombre de sptkialistes vu jus- 
qu’ci 85, tandis qua duns d’autres pays plus petits ce nombre est 
de 2 settlement. En g&&al, il n’est pas remis de diplSme universi- 
taire au terme de la periode de specialisation. Le nombre de tours 
de sciences de base est tres variable : entre 1 et 12 par an ; il 
existe la m6me variation en ce qui concerne leur duree : certains 
durent 1 mois, d’autres durent jusqu’d 30 mois. La plupart des 
m6decins se spkcialisent duns leur pays et ceux dont les pays ne 
peuvent organiser des tours de sptkialisation vont poursuivre leurs 
etudes d l’etranger. Certains pays exigent un examen prblable de 
connaissances ophtalmologiques, mais duns la plupart il n’est pas 
obligatoire. Le nombre d’ophtalmologues varie entre 7 et 2 100 se- 
lon le nombre d’habitants. La moyenne en Amerique Latine est de 
1,8 pour 100 000 habitants et nous pensons que pour le moment la 
moyenne acceptable pourrait dtre de 3 pour 100 000 habitants. 
Nous preconisons les tours de sciences de base avant le stage ou 
tout d son debut, afin qu’ils n’interferent pas les occupations pra- 
tigues. Plus turd, les etudes continuent sous forme de se’minaires 
et discussions. Un service doit avoir 1 stagiaire pour 5 lits. Apres la 
spQ&alisation, l’education continue ainsi que le controle periodique 
d es connaissances. 

SUMMARY 

The results of a survey on postgraduate training in ophthal- 
mology in latin american countries are reported. We came to the 
conclusion that in most of these countries specialization lasts 
thirty six months. Generally, a rotating internship is required. 
In some countries, up to eighty five ophthalmologists specialize 
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yearly, in smaller countries, only two. Specialization in general 
culminates with a university degree. The number of basic science 
courses varies between one and melve per year as well as their 
duration which varies from one month or up to thirty months. 
In most countries physicians specialize in their own country ; 
in a few countries there still does not exist specialization which 
forces their physicians to leave for other countries. In some coun- 
tries an examination of ophthalmological knoLoledge is given but 
it is not compulsory. The number of ophthalmologists varies 
between seven and two thousand one hundred, according to the 
population. We believe that th e acceptable average is three for 
every 100000 inhabitants. The average for Latin America is 1.8. We 
stand for Basic Science Courses previous to the residency or at 
its beginning, so it shall not collide with practival occupations. 
Then, studies must continue in the manner of seminars and round 
tables. One departement must not have more than one resident for 
each five beds. Following specialization, continuous education must 
exist for verification of knowledge. 

Nous exprimons nos remerciements les plus chaleureux B tous nos colk- 
yes qui ont cotlabor B ce travail en rbpondant B l’enqubte que nons leur 
avons adreske. Argentine : Gunther Kaufer, Jo& Maria Roveda, Albert0 
Urrets-Zavalia ; Bolivie : Teodoro Aracena Ibarra, Remberto Monasterio ; Br& 
sil : Henderson C. Almeida, Oswald0 C. Cardoso de Melo, Hilton Rocha ; 
Colombic : Gcorges Assis, Jo& Barraquer, Alejandro Posada, Alvaro Rodrignez- 
Gonzalez, Carlos L. Vera Cristo et un colkgue dont nous ne connaissons pas 
le nom ; Costa-Rica : William Rodriguez Vargas ; Cuba : Jaime Alemaiiy Mar- 
tore11 ; Chili : Juan Verdaguer T. ; Rbpublique Dominicaine : Lnis A. Alvarez, 
Arnaldo Espaillat-Cabml ; Equateur : Jorge de la Terre, Edgar Jaramillo M. ; 
Guatemala : Carlos E. Alvarez ; Haiti : Jeannot Cadet ; Hondnras : Efrain 
Ochoa Reina ; Mexique : Magin Puig-Solancs, Raw1 Santos M., Luis Siinchcz 
Bulnes ; Nicaragua : Enrique Gil S., Ricardo kayo G. ; Panama : Oswald0 
Velasquez ; Paraguay : Honorio Campuzano ; PBrou : Gustav0 Morales Barra- 
gan, Agileo Sibayan ; Puerto-Rico : Manuel N. Miranda, Guillermo Pica ; El 
Salvador : Humberto Escapini, Luis E. Villasante-Velkquez ; Uruguay : Walter 
Meerhoff ; Venezuela : Bafad Cordero-Moreno, Abelardo Cruz Bajares. 
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POSTGRADUATE EDUCATION IN OPHTHALMOLOGY 
IN JAPAN 

Akira NAKAJIMA, M.D. 

Tokyo - Japon 

1. Introduction 

Postgraduate qualification does not exist in Ophthalmology yet 
in Japan. However, this does not mean that postgraduate training 

does not exist in Japan. On the contrary, we think we are training 
and supplying good ophthalmologists to our society. The postgra- 
duate training in Ophthalmology or in other specialities are done 
mainly in university hospitals. The quality of it depends on the 
quality of undergraduate education much. The concept of medical 
education is rapidly changing recently all over the world, and the 
system of postgraduate education is also changing, according to 
the change in undergraduate education. As we do not have a rigid 
postgraduate qualification system, the postgraduate education is 
largely left to the professors and senior staff of the eye clinics giving 
postgraduate education. 

I feel that postgraduate education is to train doctors for spe- 
cialist in ophthalmology. Swimming cannot be taught on the beach, 
and postgraduate trainees must look after patients as the doctor in 
charge, and do surgery themselves, with nearly full responsibility 
of their own, of course under supervision, for training to be 
effective. 

2. Medical education in Japan 

Fig. 1 gives you how our system of medical education changed 
over the past decades. 

Before 1945, we did not have national medical examination 
nor internship. We got medical licence when we graduated from 
medical school. After the war, one-year internship and national 
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FIG. 1. - System of medical education in Japan. 
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* doctor course : 4 yrs. + thesis = D. Med. SC. 
6 yrs. + thesis = D. Med. SC. 

Postgr. qualification : Anesthesiology, Neurosurgery, Int. Med., 
Radiology, no Ophthalmology yet. 

FIG. 2. - Some figures on medical service in 
Japan. 

Population : 105,742,OOO (1972) 

Medical Doctors : 123,000 (1971) 

Ophthalmologists : 5,000 (1972) 

Hospitals : 1,500 

Clinics : 3,500 

Medical Schools : 47 (1965) 

(ca. 100 students 
per school per yr.) 69 (1974) 

more than 90 % covered by medical insurance. 

No Optometrist. 
Qualified Orthoptists : ca. 200. 
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medical examination were introduced. Internship was discontinued 
in 1968 for various reasons, and postgraduate training for two years 
after national examination was set up by the government. However, 
this is not obligatory, and government subsidizes some part of the 
salary during the two years. Quite recently, the president of our 
Medical Association has proposed postgraduate training for 4 years, 
and this proposal will be discussed, and will take shape in the 
future. Postgraduate qualification system has started in several 
specialities and under consideration in other specialities including 
Ophthalmology. 

Fig. 2 shows you some of the basic figures ubout our country. 
We have one doctor per 860 people, and one ophthalmologist for 
twenty thousand people. We have no optometrist system, though we 
have many opticians. The number of medical shools has increased 
from 47 in 1965 to 69 in 1974, and is still increasing. In a few years 
we shall have close to 8,000 new doctors every year. Postgraduate 
education for them is a real acute problem. 

Fig. 3 indicates the distribution of newly graduated medical 
students among various specialities. About 4 “/o of them take up Oph- 
thalmology, therefore we have about 260 doctors for training in 
Ophthalmology. 

3. Required ophthalmic service in the community 

We did an enquiry survey on a general population of around 
38,000 about the ophthalmic service received during the past oe 
year. Adjusting the data by age, we estimated roughly the amount 
of medical or surgical consultation over the country for a year. 

Fig. 4 gives you some of the result of this estimate. Roughly 
3 % of the whole population goes to ophthalmologists each year. 
Half of them are for refraction, one third of them are for either 
conjunctivitis or cataract. All the other major eye conditions are 
much lower in frequency. Rarer but more severe eye conditions will 
be handled in university clinics or bigger center in the area. Conse- 
quently, the trainee in the university hospitals or bigger hospi- 
tals tends to experience rarer cases, and when he gets into private 
practice, he may have to handle much commoner conditions, and 
will never see rare diseases he experienced at university. This pro- 
blem may be common to other countries, and will be important 
for the planning of the ophthalmic service in the community, as 
well as for postgraduate training. 
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FIG. 3. - Speciality distribution of newly gradua- 
ted. (Japan, 1972). 

647 

7,122 newly graduated (%I 

Internal medicine 21.4 
Surgery 19.5 

Pediatrics 9.2 

Obst. gynecol. 8.2 
Orthopedics 7.0 
Ophthalmology 3.7 
ENT, Dermatol. 3.2 

Anesthesiol. 3.1 
Psychiatry 2.8 

Urology 220 
IRadiology 1.9 
others (surgical) 3.2 

others (medical) 1.2 

* more than 80 % to university hospitals. 

FIG. 4. - Ophthalmic service in general population. (Estd. from 
sampling survey on 38,000, 1973). 

Population in Japan : 105,742,OOO (1972) 
estd. ophthalmic patients : 3,400,000 (3.3 %) 

estd. number of eye conditions to which 
ophthalmic service were given. 

Refraction 
VlO3) 
15.5 

Cataract 6.2 

Conjunctivitis 4.0 

Squint 2.3 

Stye 1.5 

Glaucoma 0.6 

0.4 : blephsritis, 
centr. ret. 

0.3 : trauma 
0.2 : neuritis opt. 

lreratitis 
hemorrh. ret. 
dacryocystitis 
tricbiasis 

0.1 : entropium, detachment, diabetic ret. 
iridocycl., atroph. n. opt., chalasion. 

0.03 : cornea1 herpes, ret. pigm., cornea1 ulcer, 
keratoconus, uveitis, etc. 
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4. Postgraduate training, an example 

Fig. 5 gives the system of postgraduate training in some univer- 
sity hospitals. Majority set three years as the period of training, 
and surgery of outer eye begins in the first year, cataract second 
year, detachment surgery from 2nd to 4th year. Only two out 
of five universities set keratoplasty in the training program. All 
of them give some research problem from the first year. 

Fig. 5. - Postgraduate training program in some university clinics. 

length outer cata- 
detachment p. keratoplasty rese- 

eye ract arch 
-- 

A. 3 yrs. 1st 1st 2nd staff 1st 
B. 3 yrs. 1st 2nd 3rd staff only 1st 
c. 3 yrs. 1st 3rd 3rd 3rd 1st 

D. not fixed 1st 2nd 4th staff 1st 
E. 2 yrs. 1st 2nd 2nd 3rd 1st 

Fig. 6 is the system at our department. As undergraduate edu- 
cation is still no too practical, and yet internship system disconti- 
nued, we send our trainees to other hospitals to gain some expe- 
rience in either internal medicine or general surgery for half 
a year. I do not force our trainee to do so, but most of them like 
to have this experience. Coming back from this, they look after 
patients independently, after 3 months close supervision. Every they 
do is supervised by the senior staff. 

FIG. 6. - Postgraduate training in Ophthal. department Juntendo Univer- 
sity Hospital. 

Period : 3-4 years. 

Rotation ; out-patient ward, pediatric ophthalmology, contact lenses, in-pa- 
tient ward. 
One month intensive training in ophthalmology. 
Experience in internal medicine, or general surgery in outside hospital. 
6 months. 
Rotation 3 to 4 months in one position. 

Out-patient ward. 10 new patients, 20-30 cases of coming back patients per 
day. 5 days per week. 

In-patient ward. lo-16 cases/day. Operation once a week. 
Pediatric ophthalmology ward. New patients. 5 cases/day. Coming back 
patients. 15 cases/day. In-patients. 4 cases/day. Plus operation. Three days 

per week. 
Contact lenses. 10 new cases, 50-70 old cases/day. 
Research activity ; individual, mostly after clinical training finishes. 
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Fig. 7. - Number of surgery done by trainees. 

lid 
lacrym. 
conj. 

ptw-g. 
muscle 
kerato. 
glanc. 
catara. 

detach. 

eyeball 

1st 

8 
0 
0 

5 
17 

1 
1 

10 

1 

1 

2nd 3rd 4th 
-- 

10 27 47 

1 3 8 
1 4 5 
5 16 17 

50 58 150 
4 9 10 

2 10 20 

25 53 86 

4 4 14 

2 5 11 

* Eye surgery in general population. 
Ca. 140.000 eyes surgery in Japan/yr. 
Cataract : 46 %, trauma : 16 %, squint : 11 %, minor lid surgery : 

26 %, others : 1 % (estd. from sampling on 38,000). 

FIG. 8. - Result of penetrating keratoplasty for keratoconus 
1959.1973 Juntendo University. 

I I V.A. 
Cases L.S.-F.C. 1 0.01-0.1 ) 0.2-0.5 1 0.6-0.9 1 1.0-5 1 

Transparent (8iy k) (1.6 ‘%) (ll.i4%) (25.?%) 61.?%) 

Opaque (12.?%) (35.36 %) (52.gg%) (ll,“%) 

Total 141 (4.; %) (7.?%) (ll.Y%) (22.t2%) (53.?%) 

* One case V.A. unknown. 

Operator 

Staff 

Staff & Resident 
Resident 

Total Transparent Opaque 

48 (41.0 %) 44 (91.7 %) 4 (8.3 %) 

69 (59.0 $6) 59 (85.5 76) 10 (14.5 %) 
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Fig. 7 shows the number of surgery our trainee experience. 
The number of cases may not seem to be large, but surgery is done 
under strict supervision of senior staff. At the end of 4th year, 
they will have an adequate surgical skill to do work independently 
without supervision. 

Fig. 8 shows one example of the result of surgery done by 
senior staff and trainees under supervision. This indicates that 
the overall result does not differ much if proper instruction and 
supervision is given to the trainees in surgery. In fact, the result 
of surgery done by senior staff is not much different from that done 
by junior trainees under supervision. 

SUMMARY 

The main problem in postgraduate education is the after trai- 
ning education and how we should incorporate research into post- 
graduate education. 

1 feel that some experience in research is very useful in inclu- 
ding a new progress in ophthalmology when they become indepen- 
dent. On the other hand, I f ee a so that the research is not the 1 1 
problem for everybody. In conclusion, I feel that the education is 
the interplay between teacher and students, and any fixed system 
for postgraduate education should be constantly evaluated and 
renewed. 

RESUME 

L’enseignement postuniversitaire constitue actuellement la ma- 
tidre ci reflexion la plus importante au Japon. Un point partioulier 
semble difficile ci incorporer : celui de la recherche. Ce probleme ne 
pouvant interesser tout le monde, des solutions individuelles doivent 
dtre trouvees. De toute fawn, Penseignement post-universitaire ne 
peut recevoir pour le moment des structures dkfinitives mais les 
m&hodes doivent dtre revues d la lumiere des diffe’rentes experiences 
en tours. 



POSTGRADUATE EDUCATION IN OPHTHALMOLOGY, 
PRESENT ORGANIZATION AND PROSPECTS IN INlDlA 

By : Pr. H.D. DASTOOR, BOMBAY, INDIA 

I thank the organization committee of this Congress for invi- 
ting me to speak about the Postgraduate Education in Ophthal- 
mology in India. I have loved teaching and it has been my hobby 
for past forty years as it keeps a good teacher fully abreast with 
the latest developments in his subject. The problem of education 
is considerable in my country that has a vast area with a popula- 
tion of almost six hundred million people with about ten different 
language dialects and almost seventy-five universities and para- 
university bodies in the whole country. The medium of medical 
education is in English language. With a strained economy and 
lack of resources, the percentage of literacy is very much less, 
especially in the innumerable villages and out-district towns. 
Almost thirty universities have medical education and twenty- 
three amongst them have medical postgraduate training in different 
specialities including Ophthalmology. Basic training in Ophthal- 
mology is given whilst preparing a student for his medical gra- 
duation. Formerly one had to pass this subject with separate 
written and clinical tests ; but of late this subject is included as a 
separate section in the general-surgery for medical graduation. 

Postgraduate education in Ophthalmology in India is on an- 
organized basis. A student has to register after graduation for trai- 
ning and qualifying as a specialist in this subject with a reco- 
gnized College and Hospital where he gets the training and with 
the affiliated University or the examining body where he gets qua- 
lification. The training college or institute, as well as the Diploma 
or Degree granted on qualification, requires recognition by the 
Medical Council of India which has an overall control over the 
medical education in India. This Council plays a very important 
role not only towards the quality of medical undergraduate and 
postgraduate education but *also by keeping a vigilance over the 
examining bodies and universities granting Diplomas and Degrees. 
For this purpose the Council sends as Inspectors experienced Oph- 
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thalmic Surgeons and Professors to thoroughly inspect and 
make a report whether recognition could be granted by the 
Medical Council. Before a college or institute is recognized for 
training, postgraduate students, it has to fulfil requirements stipu- 
lated by the Medical Council of India towards the requisite requi- 
rements for the teacher and the college. Recognition of a post- 
graduate teacher as a Professor requires that he must be qualified in 
his speciality with a university degree and not with a Diploma alone 
or should have passed in Ophthalmology the Fellowship of the Royal 
College of Surgeons in the U.K. England. Also he must have on an 
average a teaching experience of at least seven years and must be in 
independent charge of at least twenty-five in-patient beds of Oph- 
thalmic patients in the Hospital that has been recognized by the 
Medical Council. Usually not more than five postgraduate stu- 
dents preparing for their Degree or Diploma are allowed to be 
coached at a time under one Teacher. 

Services of Ophthalmic and Assistant Ophthalmic Surgeons, 
Professors and Assistant Professors or Lecturers were obtained on 
an Honorary or part-time basis ; but of late in the Government and 
Municipal Hospitals and Colleges these services are now replacc~l 
with full-time workers. This has been a most desirable step towards 
better teaching and impetus towards research. Training is given 
with clinical demonstrations on outdoor and hospitalised cases, 
attending and assisting at operations, practical uses of different 
Ophthalmic instruments and appliances used for diagnostic and tbe- 
rapeutic purposes, the practice of Refraction and minor sutper>- in 
the out-patient departments and interpretation of pathological and 
radiographic specimens. -1 course of lectures covering the whole 
subject and holding of seminars on important aspecta is conducted 
as a regular programme of postgraduate training. I welcome fea- 
ture of this training is adopted by some in inviting experienced 
Professors from other universities to give a series of lectures. For 
the recognition of a postgraduate teaching Hospital and the Cal- 
lege or the Institute, it must fulfil necessary requirements stipu- 
lated by the Medical Council of India. Besides the Ophthalmic 
Surgeon recognised as a Teacher, there should be an Assistant 
Ophtbahnic Surgeon, Refractionist, Ophthalmic Registrar and In- 
ternee (H&se-man). It should be fully equipped with all the ne- 
cessary Ophthalmic instruments and appliances required for post- 
graduate teaching purposes. Also a well equipped library of Oph- 
thalmic books and Journals, facilities for pathological and radio- 
graphic investigations, animal experimentations and research, if pas- 
sible, are desirable. 

Postgraduate training for a Diploma (D.O. or D.O.M.S.) is 
for a period of one to two years and for a Degree of Master of 
Surgery (M.S.) with Ophtl~aln~ology it extends to three years. The 
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Diploma course can be done as a postgraduate student only, but 
the Degree Course requires the student to have worked as a House- 
man Internee in an Ophthalmic Hospital for at least one year, 
during his three years training. Diplomas are given to successful 
candidates by some well recognized Ophthalmic Institutes after 
holding examinations usually twice in a year. The Degree is given 
only by universities. A statutory body, viz. The College of Physi- 
cians and Surgeons of Bombay, established since sixty years and 
modelled on the same lines as the Royal College of Physicians 
and Surgeons of the British U.K., has been doing yeoman service 
in giving part of the Postgraduate training in all the medical spe- 
cialties and as an examining-body in India. Besides the Diploma 
in Ophthalmology, it confers Fellowship of the College in Ophthal- 
mology (F.C.P.S.) after examination. I have the privilege to be 
on its governing council and its post senior Vice-President. The 
universities have their Council of Board of Studies with a Facul- 
ty of Medicine that formulates the course of medical studies, post- 
graduate medical education and the conferring of Degree to success: 
ful candidates. Before sitting for a university degree examination, 
the candidate has to submit dissertation (thesis) prepared by him 
untler the guidance of his teacher, concerning the critical study of 
an important aspect in Ophthalmology. Only after the dissertation 
is approved by the examiners the candidate is allowed to appear 
for the examination. The examination is conducted usually by four 
examiners appointed by a special Board of Examiners and it inclu- 
des external examiners united from outside the state where the 
esamination ie held. The erantinntion compri~r~ of written and 
clinical with practical parts. The written papers: covrr the whole 
<ul>ject and at ~01uc pln& out’ ~~-lwlc paper L dr\otzd tu brittx 
a detailed ESP;I~ on a particular aspect. Judging is done b?- giving 
marks or bv attaining a standard of competence to pass the ~‘sH- 
mination in the opinion of the examiners. Jlore emphasis is 
placed on the clinical and praticnl aspect of the examination. -1 fair 
number of lady doctors also specialize in Ophthalmology. One as- 
pect of the Postgraduate training and qualification which is most 
desirable and needs implementation is the co-ordination between 
the different training aud esamining bodies for maintaining a le- 
vel of uniformity. 

Present organization of Ophthalmology in India, besides the 
training of qualified Ophthalmic specialists has established at some 
centres well equipped Institutes of Ophthalmology, Eye Banks 
with modern Keratoplasty at several places, special departments 
of Orthoptics and Contact-Lens and Retinal and Glaucoma Clinics. 
For scarcity of sufficient resources, we in India, lack research fa- 
cilities of a good standard which need further development. Most 
of the States in India have their Ophthalmological Societies that 
arc afriliated to the parent body viz. The All India Ophthalmo- 



POSTGRADUATE EDUCATION IN AUSTRALIA 

Prof. G.W. CROCK 

The basic dogmata of ophthalmology do not differ between na- 
tions. To appreciate the potential and aspirations of Australian 
Ophthalmologists and their role in education, it is desirable to 
look briefly at the past and present structure of medical schools 
of our far distant land. 

In the past, the clinical disciplines were conducted by visiting 
staff and the major hospitals. Full-time academic medicine only 
came into being on a broad basis some twenty-one years ago. 

Most postgraduate training was taken abroad, in Europe and 
more particularly in England, Scotland and Ireland. Hardly any 
students went to the United States. 

The main postgraduate examining bodies were the Royal Col- 
leges of Surgeons and Physicians. 

In the thirties, Australia established her own Royal Colleges. 
The working relationship of these colleges with the University 
medical schools was uneasy. Even today, the Australian Universi- 
ties are not organized around postgraduate medical education, 
though paradoxically, they provide the teeth of the training pro- 
grammes for the Professional Royal Colleges. 

About the present, it must be said that the whole pattern of 
medical training is under review in Australia at the level of in- 
take, at the under-graduate level, and in the postgraduate sphere. 
For the past ten years, student selection has been based on per- 
formance in Mathematics, Physics and Chemistry. 

We now have a generation of Australian-born doctors who can 
scarcely write or speak English ! Of course this is an exaggeration, 
but the problem has reached such proportions that medical 
schools are now requiring high grades in English for admission. 
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Turning now to Ophthalmology, the postgraduate educational 
field must mystify the outsider. Three professional diplomas are 
available : 

(1) From Universities. 

(2) From the Royal College of Surgeons of Australia and 
New Zealand. 

(3) From the new Australian College of Ophthalmologists. 

Many students still elect to take all three diplomas, not kno- 
wing which will carry the most political weight in their future 
hospital appointments. The result is a morass of six independent 
examinations ; surely an untenable situation. 

The first academic department of Ophthalmology only began 
in Australia in 1963, as a fully autonomous discipline within the 
medical faculty of Melbourne University. Since then, another 
ophthalmology department has been established as a sub-depart- 
ment of Surgery in the University of New South Wales. Cur- 
rently, two further chairs are advertised at Australian Universi- 
ties, in Perth and Sydney. 

From this complicated situation which I have described, I will 
try to draw out, succinctly, the future which is bright and not 
as confused as may appear at first sight. Government, Universi- 
ties, and Professional Colleges have begun to talk together in the 
last two or three years. 

Australia is composed of a Federation of six states. A Natio- 
nal Boards examination along American lines would seem to be 
ideally suited to the needs of such a Commonwealth. Efforts are 
being made to establish one level of postgraduate professional 
qualification which will amalgamate the potentials of Universi- 
ties and Professional Colleges. These then, are facts of life ; they 
are our heritage from the past. 

Let us now look at the training programme. The general level 
of excellence of Australian medical graduates can be gauged from 
their very high pass rate, at first attempt, in the E.C.F.M.G. exami- 
nation of the United States of America. I shall not refer to the 
more experimental forma of undergraduate medical training which 
are being tried out in some of our medical schools, but will con- 
fine my remarks to the graduate who has completed a classical 
six years medical course. 

He is now required to spend three years in a general hospital 
practice before entering three years of vocational training in oph- 
thalmology. The aim is to establish a basic core of postgraduate 
clinical science training in the first three years of hospital service, 
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common to all branches of surgery. Unfortunately, the ‘physicians 
have been reluctant to commit themselves to a basic clinical scien- 
ce course identical with that of the surgeons. 

An eye resident can now obtain an excellent three years clini- 
cal training in Australia. Resident rotation between the states has 
been arranged to cope with the increasing number of trainees and 
to ensure that each gains an adequate surgical experience. 

Considerable emphasis is placed on inter-disciplinary contri- 
butions to the training programme. Opportunities for resident 
research programmes are still limited. All graduates are 
encouraged to take a further one or two years abroad in clini- 
cal or research fields once they have completed their Australian 
training and qualifying diploma. 

The information deluge mentioned by Professor Newell is some- 
thing that residents are warned against - the best text is still 
the patient. The library should be used primarily for reference 
with the attainment of a unified and self administered system 
of specialist qualification and education. By Australia the question 
of international reciprocity will become important in terms of ad- 
ditional overseas experience : it will no longer be desirable that 
students should be required to take further foreign cxominationn 
in seeking to broaden their professional training. 

Having said all this, I want to leave you by posing a moral 
question referred to earlier today by Professor Nakajima. What 
is to be done with all the highly trained ophthalmologists whom 
we are cultivating ? What work will they do ? Is it to be optome- 
trical or ophthalmological ? It is a question which we cannot 
put aside ! 

SUMMARY 

In Australia postgraduate ophthalmological studies are now in 
complete reexamination. The goal is to provide an agreement bet- 
ween University and College to settle a national board of ophthal- 
mology in charge of postgraduate studies. 

RESUME 

En Australie, l’enseignement de l’ophtalmologie est actuellement 
en complet remaniement. Le but .ci atteirtdre se rksume en un accord 
entre les Universite’s et les Colleges pour creer un Conseil national ’ 
charge des etudes et des examens d’ophtalmologie. 



ENSEIGNEMENT ET FORMATION CONTINUE 

POSTUNIVERSITAIRE 

EN OPHTALMOLOGIE EN AFRIQUE DU NORD 

par M. AOUCHICHE et S. CHIBANE (Alger) 

L’organisation de l’enseignement postuniversitaire en Algerie, 
pour les g&n%alistes, a 6th de longue date une preoccupation pour 
les Cliniques universitaires ophtahnologiques qui ont participe 
regulierement aux Journees Therapeutiques Medicales organisees 
chaque an&e, par des exposes relatifs aux problemes ophtalmo- 
logiqucs tl’actualiti!. 

En ce qui concerne les specialit&, une Journee d’Ophtalmolo- 
gie annuelle regroupait B la clinique ophtalmologique d’Alger, les 
specialistes exerpant en Algerie. 

Cette formation qui Btait relativement limitee tend B devenir 
une preoccupation majeure en raison des progres et de la multipli- 
cite des techniques qui necessitent une mise & jour constante des 
connaissances des ophtalmologistes ; la tendance actuelle dans nos 
pays est de donner une place de plus en plus grande B cette for- 
mation. 

Cette formation est en effet pour nous une necessite mais il 
faut reconnaitre que dans nos pays se sont poses des problemes 
difficiles en raison du nombre limi.6 d’ophtalmologistes et du grand 
nombre de malades. 

Les ophtalmologistes absorb& par les tlches quotidiennes de 
soins, peuvent difficilement consacrer une partie de leur temps 
B leur perfectionnement. 

Dans l’etat actuel des chases, nous donnons la priorit& a un 
enseignement postuniversitaire d’ophtalmologie d’urgence des mede- 
tins praticiens et des paramcdicaux, et cela pour permettre aux 
ophtalmologistes universitaires d’8tre soulag& en partie des activi- 
t&s de soins devant relever des dispensaires, et d’avoir la possibilite 
de se consacrer B leur tlche d’enseignement. 
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I - ORGANISATION ACTUELLE DANS LA FORMATION 
POSTUNIVERSITAIRE EN OPHTALMOLOGIE 

10) FORMATION DES MEDECINS PRATICIENS 

Cette formation est effecttree actuellement dans plusieurs ca- 
dres : 

a) Dans le cadre des Journ&s Thbapeutiques organisees cha- 
que an&e par la SociBt6 de Medecine. Ces journBes qui clurent 
2 jours cornportent des exposes suivis de discussions et de films et 
ont trait aux acquisitions nouvelles en therapeutique avcc une 
orientation essentiellement pratique. Ces journees qui sont suivies 
en particulier par les medecins qui exercent B l’interieur du pays 
cornportent 3 exposes relatifs aux acquisitions ophtalmologiques nou- 
velles. Ces exposes sont present& par les professeurs des FacultCs 
de Medecine Algeriennes et par des personnalites medicales etran- 
g&es invitees B cette occasion. 

En ce qui concerne le choix du sujet, les professeurs d’ophtal- 
mologie se reunissent et dkcident du sujet que chacun devra traiter 
compte tenu de son experience et de son orientation et compte tenu 
des problemes specifiques au pays. 

Nous donnons B titre d’indication les sujets qui ont et6 expo- 
ses au tours des dernieres an&es. 

- Indications actuelles des verres de contact. 

- Traitement actuel du glaucome aigu. 

- Conduite a tenir devant les strabismes concomittants. 

- Ce que peut apporter l’examen du fond d’ceil au medecin 
praticien. 

- Therapeutique oculaire et formation continue. 

- Maladies iatrogenes. 

Ces exposes ainsi que les discussions suscitees par les problemes 
trait& font l’objet de deux publications : 

- une premiere publication de resumes, 
- une seconde publication des textes integraux. 

b) Une quinzaine d’ophtalmologie intitulee (< La Quinzaine de 
Trachomatologie et d’Ophtalmologie d’urgence B, organike par la 
clinique ophtalmologique et 1’Institut du trachome d’dlger qui 
comporte : 

1”) un enseignement the’orique, 
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2”) un stage clinique, 

3”) des travaux pratiques et de laboratoire, 

4”) des d6monstrations de techniques chirurgicales avec possi- 
bilit6s pour les mkdecins de pratiquer eux-Gmes, sous contrGle, 
certaines techniques que les conditions locales de leur exercice 
leur imposent de connaitre (trichiasis en particulier). 

A cette occasion, des personnalitk &rang&-es, en particulier 
des spkcialistes de virologie trachomateuse sont invitks B exposer 
leurs travaux. 

Les sujets expos6s au tours de cette quinzaine cornportent en 
particulier : 

- le diagnostic et le traitement du trachome et de ses com- 
plications, 

- l’examen du malade en ophtalmologie, 

- les manifestations oculaires des affections g&kales, 

- le traitement actuel des conjonctivites, 

- les traumatismes oculaires, 

- le glaucome aigu, 

- les ulckres de la corn&e, 

- le diagnostic de l’o41 rouge, 
- l’8tat actuel de la lutte antitrachomateuse. 

Les films ont trait en particulier aux diffkentes techniques 
d’intervention sur le trichiasis et sur les opacitks de la corn&e. 

Un diplBme de trachomatologie est dBlivr6 aux mkdecins et aux 
6tudiants ayant satisfait B l’examen organis B la cl6ture des tours. 

Les participants 2 cette quinzaine ont la possibilit6 d’8tre pris 
en charge par le Ministke de la San6 et sont h&berg& par l’Ins- 
titut de Sant6 Publique qui dispose de locaux B cet effet. 11 s’agit 
de mBdecins algkriens et Strangers cooperants (mCdecins et ophtal- 
mologistes) non init& B la trachomatologie et aux techniques d’in- 
tervention du trichiasis et qui B cette occasion parachhvent leur 
formation dans ce domaine. Cet enseignement est suivi Bgalement 
par les 6tudiants de 5” annCe de mkdecine et constitue un stage 
obligatoire pour les ktudiants en mbdecine. 

Lo Minis&e de la Sante dksigne, pour les contrkes ne dispo- 
sant pas de mkdecins, des adjoints mkdicaux pour ce staqe. 

Ces tours ont lieu au mois de f6vrier de chaque an&e. Les 
informations relatives B cette quinzaine sont communiquCes par 
voie de presse a partir du mois d’octobre. 
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Une revue annuelle est publiee par la Clinique Ophtalmolo- 
gique et est diffusee gratuitement B tous les medecins et les orga- 
nismes publics. 

Cette revue publie : 

1) d’une part, les travaux de l’lnstitut du Trachome, 

2) d’autre part, certains exposes effect&s au tours de la quin- 
zaine ainsi qu’une mise au point sur un sujet d’ophtalmologie pra- 
tique ou d’urgence (ozil rouge, glaucome aigu, ulceres de la cornbe, 
traumatismes oculaires), 

3) une revue de la littbature ophtalmologique comportant le 
r&mme d’articles parns au tours de l’annee Bcoulee et pouvant ink 
resser les medecins praticiens, 

4) Piconographie demonstrative correspondante. 

Au Maroc”, les medecins g&&ralistes appeles i exercer en 
zone rurale, sont dans l’obligation de faire un stage de 15 jours 
dans un service regional d’ophtalmologie pour se familiariser avec 
la pathologie oculaire marocaine, et cela en vue d’orienter Bventuelle- 
ment vers les services d’ophtalmologie les cas qui doivent dtre trai- 
tts dans des centres specialis&. 

Des bourses de 1’O.M.S. ou de divers pays permettent aux oph- 
talmologistes marocains d’effectuer des stages de recyclage. 

2”) FORMATION DES OPHTALMOLOGISTES 

1) Une journde d’enseignement universitaire est dispensee le 
jeudi dans le cadre de la clinique ophtalmologique et est ouverte 
aux ophtahnologistes et aux specialistes interesds. 

2) Tous les ophtalmobgistes, en dehors de leur con@ annuel, 
ont droit B un conge supplkmentaire (con,+ scientifique de 3 semai- 
nes) pour assister aux Congres et activites postuniversitaires en 
Algerie ou B l’ktranger. 

3) La clinique reCoit les medecins &rangers coop&ants, en 
exercice en Algerie, pour un stage d’introduction B la pathologic 
oculaire tropicale et intertropicale. 

La qz&zaine d’ophtalmologie, en dehors de ses objectifs de 
formation vise egalement 2 interesser les Qtudiants B l’ophtalmo- 
logie et B susciter des vocations ophtalmologiques parmi les Btu- 

* Docteur BOUTALEB. 
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diants en fin ,de scolarite ou les jeunes diplBm&, et cela afin de 
satisfaire les besoins tres importants en ophtalmologistes, le nom- 
bre de ceux-ci &ant encore trop reduit. 

3 o ) R~SULTATS OBTENUS 

Bien que nous ne disposons pas de statistiques precises, ce que 
nous nous proposons de faire ulterieurement, il nous semble que 
depuis que cette formation postuniversitaire a 8th instituBe nous 
voyons moins de cas de trichiasis et d’affections n&glig&es prove- 
nant de regions B forte endernie trachomateuse. 

II - PERSPECTIVES 

lo - PRATICIENS 

La recente reforme des etudes medicales introduit l’ophtal- 
mdogie comme module theorique et pratique obligatoire B plein 
temps de 3 semaines avec programme d&fini des connaissances et 
d’aptitude (en annexe le programme) ce qui entraine une forma- 
tion beaucoup plus complete. 

L’enseignement postuniversitaire sera destine B completer cette 
formation et a garder le contact avec les medecins praticiens qui 
pourront nous faire part de leur experience et contribueront k 
orienter cet enseignement. 

Nous nous proposons d’adresser un questionnaire aux medecins, 
praticiens : 

1) Pour Zeur demander les sujets qu’ils souhaiteraient voir 
traiter au tours des Journees Therapeutiques. 

Les services hospitaliers pourront Qtablir la liste des questions 
et des cas pouvant gtre trait& au tours de ces JournCes, en fonc- 
tion : 

- d’une part : des desiderata des m6decins. 

- d’autre part : ,de la constatation par 3e specialiste, dans 
l’exercice de sa profession, des erreurs graves de diagnostic et de 
therapeutique ou des retards dans I’appel au spkcialiste. 

2) De faire une journ6e mensuelle <de presentation de malades B 
l’usage des medecins praticiens qui pourraient amener Bventuelle- 
ment a cette occasion les malades posant des problemes diagnos- 
tiques ou thErapeutiques. 
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RESUME 

En AlggCie l’enseignement ophtalmologique postuniversitaire 
est plus spfcialement coqu pour la formation des me’decins g&G- 
ralistes qui doivent dtre capables &assurer certains soins ophtalmo- 
logiques pour soulager les specialistes debord&. 

Get enseignement est done limit6 aux problemes ophtalmologi- 
ques essentiels rencontr& en Alg6rie. 

L’AlgBrie sollicite l’aide des autres pays pour l’instruction post- 
universitaire. 

SUMMARY 

In Algeria, postgraduate ophthalmological training is specially 
devoted to give general practitionners sufficient knowledge to deal 
with current ophthalmological problems. This training is restricted 
to usual ophthalmological cases. Algeria would be very grateful to 
other countries which could help her. 



ORGANISATION ACTUELLE ET PERSPECTIVE 
DE LA FORMATION POSTUNIVERSITAIRE 

EN OPHTALMOLOGIE EN RiPUBLlQUE ,DE COTE-D’IVOIRE 

par P. SANGARB (Abidjan - CBte-d’Ivoire) 

Table ronde portant sur l’enseignement et la formation conti- 
nue postuniversitaire en ophtalmologie. 

I. L'ENSEIGNEMENT DE L'OPHTALMOLOGIE 

Actuellement l’enseignement de l’ophtalmologie est don&, au 
C.H.U. ~'ABIDJAN, a des niveaux differ-ems : 

- Stage des 6tudiants de 5” an&e. 

- Stage de jeunes ophtalmologistes coop&ants. 

- Stage des medecins des Grandes Endemies. 

Signalons en passant que le service s’occupe Bgalement ,de for- 
mer des infirmiers specialistes en ophtalmologie et de leur recyclage 
periodique. 

Le programme de l’enseignement dispense B tous ces niveaux 
est centre sur l’ophtalmologie pratique, medicale, chirurgicale et 
tropicale. Toutes les affections des annexes et du segment anterieur 
sont largement trait&es ; mais nous mettons un accent particulier 
sur la pathologie du trachome, du g-laucome et surtout de l’oncho- 
cercose. 

Le stage des etudiants qui dure quatre semaines comporte un 
enseignement theorique et pratique. 

Du point de vue the’orique : chaque matin de 8 heures B 
9 heures un tours est fait aux differents stagiaires du service. Ces 
tours portent sur : 

- L’anatomie de l’ceil. 

- La physiologie. 
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- L’examen en ophtalmologie. 

- La pathologie ophtalmologique courante (conjonctivite ai- 
guB et chronique, keratite, cataracte, affections u&ales). 

- Les traumatismes. 

- Les affections tumorales. 

- Quelques syndromes oculaires (baisse de l’acuite risuelle, 
les douleurs, les rougeurs oculaires) . 

- L’hypertension arterielle. 

- Le diabete et complications oculaires, etc. 

Du point de vue pratique : les Btudiants et stagiaires suivent 
la consultation journaliere. De longs commentaires leur sont faits 
sur les cas interessants. 11s apprennent B rechercher les kystes, a 
depister les microfilaires darts la chambre anterieure. 

ContrSle des connaissances : des sujets qu’ils doivent exposer 
leur sont confies B tour de r81e. 

Ces exposes sont toujours suivis de d&bats et critiques de la 
part des autres camarades stagiaires. 

Dispositions particuli&es : pour que les Audiants puissent 
mieux se familiariser avec les maladies endemiques, ils doivent faire 
un stage de quelques semaines B l’inthieur du territoire ou au 
Centre Muraz de Bobo-Dioulasso en HAUTE-VOLTA. Dans ces centres, 
le materiel humain est si important que l’etudiant peut se livrer 
aisement B des travaux de these ou de recherche. 

II. FORMATION CONTINUE POSTUNIVERSITAIRE EN OPHTALMOLOGIE 

La preparation du C.E.S. en ophtalmologie n’est pas encore or- 
ganisee dam notre jeune Faculte. Les textes gouvernementaux et 
universitaires qui reglementent la specialisation des medecins et des 
&udiants non internes se resument ainsi : 

Conditions d’inscription : le mN&decin ivoirien qui desire faire 
une specialit doit obligatoirement servir pendant deux ans B l’int5- 
rieur du territoire ; cette carriere de brousse a pour but de le 
familiariser avec les problemes de medecine de masse et de le tenir 
au courant des r&alit& du pays. 

Plein d’experiences, le medecin candidat 2 la specialisation 
pourra B l’issue de ce stage presenter un contours dont le succes lui 
permet de preparer pendant trois ans la specialit& B laquelle il 
aspire. 
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A la fin de cet enseignement de trois ans, le medecin est envoy6 
a l’ktranger afin qdil puke confronter ses conuaissances 2 celles 
des Ctudiants des pays developpes et parfaire ainsi sa formation 
ophtalmologique. 

Ces textes universitaires et gouvernementaux entreront en 
vigueur B partir de 1974. 

111. - LA SCOLARIT6 

L’enseignement doit cornporter des cows et des stages cliniques 
pendant trois an&es. 

11 est don& dans 1’amphithGtre du service ophtalmologique 
par les professeurs ou par tome autre personne B qui il pourra 8tre 
fait appel en raison de sa competence. 

Les stages ont lieu dam les services de la clinique ophtalmo- 
logique et les autres formations ophtalmologiques de la capitale 
ou de l’interieur dont les chefs de service auront 6th agrees comme 
chefs de stage par le Conseil de la Fact&. 

Dispenses : les assistants-chefs de cliniques et internee des ser- 
vices d’ophtalmologie sont ~dispenees des stages obligatoires. L’Qqui- 
valence du C.E.S. doit leur 8tre accord&e, alors que nos confreres 
europeens sont tenus de passer l’examen de fin de scolarite. 

Les examens : 1’ enseignement est aanctionne par trois examens 
subis a la fin de chaque an&e. 

Les deux premiers examens comportent des Bpreuves portant 
sur le programme de chaque an&e : 

- lo) une 6preuve &rite dune durke de trois heures ; 

- 2”) une epreuve orale. 

Le troisi&me examen comporte deux parties : 

PremiBre partie : 

1”) une Bpreuve &rite d’anatomie ; 

2”) une Bpreuve &rite de pathologie. 

Deuxihme partie : 

- +-ewe clinique : examen de dew. malades atteints d’une 
affection oculaire ou dune maladie g&kale avec mani- 
festation oculaire ; 
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- Gpreuve de mddecine ope’ratoire : sur le cadavre ou sur 
l’animal ; 

- 6preuve de reconnaissance des coupes d’histologie ou 
d’anatomie pathologique. 

Les notes de stage sont relevees dans un carnet special Btabli au 
nom de chaque Btudiant. 

Programme : 

Anatomie et physiopathologie de l’ceil. 

Pathologie mkdicale et chirurgicale. 

Medecine tropicale. 

IV. AUTRES MOYENS DE FORMATION CONTINUE POSTUNIVERSITAIRE 

nos confreres de l’inthieur du territoire. C’est ainsi que nos articles 
postuniversitaires que nous traitons dans sa revue, un moyen effi- 
cace d’information continue en ophtalmologie pour les medecins et 
nos confreres de 1’Interieur du territoire. C’est ainsi que nos articles 
ont d&j; port& sur les syndromes suivants : 

- les yeux rouges ; 
- les douleurs en ophtalmologie ; 

- les baisses progressives. 

Les colloques : les colloques d’ophtalmologie, toujours greffes 
sur les Journees medicales d’Abidjan et de Dakar, qui rknissent 
d’eminents ophtalmologistes, jouent un rijle incontestable dans 
l’enseignement et la formation continue postuniversitaire dans nos 
Etats. 

Les voyages d’ktudes : conscients de l’insuffisance des moyens 
mis a notre disposition pour notre formation cominue, le Gouver- 
nement .et l’Universit6 d’dbidjan nous offrent regulierement des 
bourses de voyages d’etudes dans les universites etrangbres. 

Ces stages permettent de garder le contact avec nos maitres et 
nos &oles et constituent ainsi pour nous un veritable recyclage 
periodique. 

V. - PROJET DE FORMATION ACCBLORBE D’OPHTALMOLOGISTES 

La penurie d’ophtalmologistes et le nombre Bleve des malades 
obligent la COTE-D’IVOIRE B adherer B un projet israklien de for- 
mation acc616ree d’ophtalmologistes pour les pays en voie de dkve- 
1 oppement. 
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Ce programme d’enseignement organise par 1’Universite de 
JERUSALEM doit s’etaler sur deux ans. En attendant la sortie de 
nos ophtalmologistes g long cycle, ces ,praticiens rendront, nous en 
sommes sfirs, d’enormes services dans la lutte contre la &cite. 

Telle est Torganisation actuelle de l’enseignement de l’ophtal- 
mologie au C.H.U. d’ABInJAN. 

Les projets que nous venons d’&oquer vont tres certainement 
ameliorer dans les an&es B venir l’enseignement de notre specialite 
et l’etat sanitaire ophtalmologique en Republique de COTE-D’JVOIRE. 

RESUME 

I. L’ENSEIGNEMENT DE L’OPHTALMOLOGIE 

Actuellement, en Republique de C&e-d’lvoire, l’enseignement 
de l’,ophtalmologie est donne au C.H.U. d’dbidjan aux niveaux sui- 
vants : 

- Stage des Etudiants de 5” an&e. 
- Stage de jeunes ophtalmologistes travaillant duns le cadre 

de la Cooperation. 
- Stage des mklecins des Grandes Endemies (cumme son nom 

l’indique, les Grandes EndQmies est une formation sanitaire 
groupant des me’decins sp&ialis& dans les problemes des 
grandes maladies endemiques sevissant en Afrique, son cen- 
tre est ir. Bobo-Dioulasso en RQpublique de Haute-Volta). 

La programme de l’enseignement dispense B ces niveaux est 
axe’ sur I’Ophtalmologie tropicale. 

Du point de vue pratique : tous les stagiaires doivent savoir : 

- Faire le diagnostic dun trachome au stade I, II, III et IV. 

- Operer un Trichiasis trachomateux. 
- Depister une onchocercose g&&ale et oculaire. 
- Chercher les microfilaires duns la chambre antkrieure. 
- Pratiquer une tonometrie, un relev6 de champ vi.wel, etc. 

Pour mieux se familiariser avec les problemes d’bducation sani- 
taire et les probldmes des grandes maladies ende’miques tropicales 
(l&w, Tubcrwlose, Syphillis, Trypanosomiase, Onchocercose), les 
etudiants doivent obligatoirement faire un stage d Pintdrieur du 
territoire et au Centre MVRAZ de BOBO-DIOVLASSO en Rhpu- 
blique de HAUTE-VOLTA. 
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II. FORMATION CONTINUE POSTVNIVERSITAIRE 
EN OPHTALMOLOGIE 

La preparation du C.E.S. des diffe’rentes disciplines n’est pas 
encore organisee duns notre jeune FacultB. 

Les textes gouvernementaux et universitaires qui reglementent 
la specialisation des medecins et des etudiants non internes entre- 
ront en vigueur en 1974. Ils se resument ainsi : 

- Le candidat doit obligatoirement exercer pendant deux ans 
au moins 16 l’intfrieur du territoire avant de solliciter une spe’cia- 
lisation. 

Lorsque cette condition est remplie, il prepare pendant trois ans 
son C.E.S. au C.H.V. d’ABIDJAN. 

- s’il est reGu a l’examen de fin de stage il est envoy4 pour 
un an d l%tranger afin de parfaire sa formation ophtalmologique. 

L’equivalence est accordee aux internes des services d’ophtal- 
mologie d l’issue de leur stage. 

III. AVTRES MOYENS DE FORMATION CONTINUE 
POSTVNIVERSITAIRE 

- La Socied Medicale de COTE-D’IVOIRE et sa revue cons- 
tituent un moyen efficace d’information continue en ophtalmolo- 
gie. Nos communications et nos articles postuniversitaires sont appre- 
ties des medecins de la brousse et des jeunes ophtalmologistes. 

- Les colloques d’ophtalmologie : que mon ami DIALLO et 
moi-mZme greffons toujours sur les Journe’es Medicales de DAKAR 
ou d’ABIDJAN, jouent un role certain dans l’enseignement et la 
formation continue postuniversitaire. 

- Les voyages d’ktudes : ces voyages d’etudes nous permettent 
d’entrer periodiquement en contact avec nos ecoles et nos maitres. 
Ils constituent aussi pour nous {un moyen incontestable de recyclage 
et de formation continue. 

SUMMARY 

I. TEACHING OF OPHTHALMOLOGY 

Actually, in the Republic of the IVORY COAST, the teaching 
of ophthalmology is done at the C.H.V. d’ABIDJAN at the fol- 
lowing levels : 

- The group of 5th year medical students. 
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- The group of young ophthalmologists working under the 
<< Cooperation Scheme >. 

- The group of doctors in the (< Grandes Endemies >> (Centre 
for Endemic Diseases >>) as the name implies u Grandes 
Endemies >> is a sanitary training centre for all doctors 
specializing in the problems of the big endemic diseases 
raging in AFRICA ; its centre is at BOB@DIOULASSO in 

. the Republic of UPPER-VOLTA. 

The teaching programme given at these levels is based on tro- 
pical ophthalmology. From the pratical point of view all proba- 
tioners must know : 

- How to diagnose trachoma at stages I, II, III, IV. 

- How to operate on trachomatous Trichiasis, 

- How to detect general and ocular onchocerciasis. 

- How to do tonometry and visual fields, 

In order that they may better familiarise themselves with the 
problems of sanitary education and the problems of the big ende- 
mic diseases (Leprosy, Tuberculosis, Syphilis, Trypanosomiasis, On- 
chocerciasis), the probationers must serve for a period of time in 
the interior of the country (in the bush, that is) and at the MURAZ 
at BOBO-DIOULASSO in the Republic of UPPER-VOLTA. 

II. CONTINUOUS POSTGRADUATE TRAINING 
IN OPHTHALMOLOGY 

The preparation for the C.E.S. in the different specialist fields, 
is not yet organised in our young Faculty. The Government and 
University recommendations which will regulate the specialization 
of doctors (intern and non intern) will come into effect in 1974. 
These regulations are summarised below : 

- The candidate must compulsorily practise for two years at 
least in the interior of the country before asking permission to 
specialize. 

- After fulfilling this condition he will then be attached to 
the C.H.U. ABIDJAN, where he will, in the next 3 years, prepare 
for his C.E.S.‘ 

- If he passes his examination at the end of this probationary 
period, he will then be sent obroad for one year to complete his 
ophthalmological training, after which the equivalent certificate 
will be awarded him. 
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III. OTHER MEANS OF CONTINUONS POSTGRADUATE 
TRAINING 

The Medical Society of the IVORY COAST and its journal 
constitute an effective means of continuons information in ophthal- 
mology. Our communications are appreciated by doctors up-Country 
as well as young ophthalmologists. 

The ophthalmological << Colloque >> which my friend DIALLO 
and myself always insert in the reviews of the << Journees Me’dica- 
les >> of DAKAR and ABIDJAN play a useful role in postgraduate 
training. 

Study leave : These study trips abroad enable us to enter into 
contact periodically with our schools an teachers. They thus cons- 
titute an incontestable means of in-service and continuons training. 



TEACHING ANID POSTGRADUATE CONTINUING 

EDUCATION IN OPHTHALMOLOGY 
A PUBLIC HEALTH POINT OF VIEW 

Invited paper 

bY 
B. NIZETIC, M.D., M.P.H. 

Regional Officer for Public Health Ophthalmology 
World Health Organization, Regional Office for Europe 

Education and Training is not 
for Knowing More but for 
Behaving Differently 

The public health point of view on the subject discussed to- 
day differs certainly from that which we ophthalmologists have adop- 
ted so far. This stems basically from a different approach to 
the problem of eye disease, visual impairment and blindness. 

The public health or community approach emphasizes the 
concept of comprehensive eye-health care which includes preven- 
tion, diagnosis, treatment and rehabilitation as parts of a unified 
whole, without forgetting promotion of positive eye health. Conse- 
qnently the definition of ophthalmology itself goes far beyond 
the usual (< study of the clinical aspects of eye disease in the 
individual >>. The logical implication of this approach is that the 
role of the ophthalmologist or his << critical performance requi- 
rements >> are quite different from those of the classical, clinical, 
solo <practitioner. In addition to diagnosing and treating eye 
diseases he has a further and larger role in acting as an impor- 
tant member of a team concerned with eye disease control and 
eradication. If he is in charge of a regional eye department he will 
have to play a much larger role than, say, an eye specialist in 
private practice. There is clearly, though, a great deal which the 
latter will also have to know and consider if he is to practice << com- 
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prehensive ophthalmology S, i. e., to take into account the pre- 
ventive and social aspects of illness when dealing with patients 
and to play his part fully in the community schemes for the 
control of eye diseases and promotion of eye health. 

The quality of the eye-health professional is determined by 
the basic, advanced and continuing education programmes pro- 
vided by the educational system in a balanced and inter-connected 
continuum. 

Quantitatively and qualitatively these programmes must be 
adapted to the eye-health situation and needs of the country. 
Yet it is the health system and not the educational system that is 
aware of that situation and those needs. This consideration il- 
lustrates quite clearly the need for effective communication and 
co-operation between the health and educational systems if oph- 
thalmologists are to be better prepared for their functions in the 
health system. 

Fig. 1 

The quality of health manpower is affected by the 
relevance and adaptation of their education to the 

needs of the health situation and service. 

I I 
The need for communication and coordination 

between the two systems 

\ I 

The health situation affecte the content 
of the health service situation in the 

education of the health professions. 
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The problem of continuing education arises from the fact 
that on completion of the educational phase(s) the ophthalmo- 
logist enters another system, that of manpower, and may cut 
himself off from the educational system. There is therefore a 
need for regular refresher courses and for other mechanisms to 
ensure that personnel move in and out of these two systems at 
minimum cost but with maximum effect. 

Fig. 2 

The problem of system separation 

Edueational phase of 
career in hedth 

Since the ultimate purpose of continuing education is to 
improve the quality of comprehensive eye-health care given by 
the ophthahnologist and his team, the definition of objectiv,es for 
any such programme should emerge from a systematic study of exis- 
ting eye-health care patterns and needs. The act of identifying these 
needs is, in itself, the first stage of systematic continuing educa- 
tion for individual ophthalmologists. Inevitably, more needs will 
be identified than can be dealt with and therefore some mecha- 
nism is required for establishing priorities among the many po- 
tentially useful alternatives to which continuing education could 
be directed. 

Practitioner or operating 
phase of career in health 

Remedial re-entry 

In establishing these priorities we have to use three types of 
criteria : 

1) Criteria reflecting eye-health needs such as epidemiological 
patterns of ocular morbidity and of visual impairment and blind- 
ness, social disruption (e. g., duration and cost of eye illness). The 
underlying assumption is that those conditions that are more fre- 
quent, more disabling or more disruptive deserve greater attention 
than those that are less so. 
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Fig. 3 

Development of priorities in continuing 
ophthalmological education 

High priority educational need 

Ophthalmologist’s 

The shaded area represents eye-health care needs that are 
not being adequately dealt with by eye-health practitioners 
despite the existence of suitable eye-health service resources 

2) Criteria reflecting the situation of eye-health service resour- 
ces, such as information, facilities or techniques. If no resources are 
available to meet existing needs, additional education is unlikely 
to alter the nature of the medical service which can be directed 
to it. 

3) Criteria reflecting the ophthalmologist’s and his team’s per- 

f ormance : if resources are already being optimally employed to 
meet a documented need then further education will give little 
improvement in <patient care. The highest educational priority 
should be given to areas of high need for which available resources 
are not being used to the best advantage. 
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This approach has many obvious implications including the 
need to widen ophthalmological curricula to include the study of 
ophthalmo-epidemiology and eye-health practice. 

Furthermore, this approach implies that continuing ophthalmo- 
logical education, in reflecting national eye-health priorities, will 
demand full co-operation between those providing education for 
the eye-health professions and those .providing general medical and 
eye-health services. 

SUMMARY 

The public health or community approach to the problem of 
visual impairment and blindness implies a new and enlarged role 
for the ophthalmologist. The concept of comprehensive eye-health 
care should form the basis of the ophthalmological educational pro- 
grammes. These programmes must be adapted to the eye-health situa- 
tion and needs of the country and close communication and co- 
ordination between the health and educational systems are man- 
datory. 

The definition of objectives for continuing education program- 
mes should emerge from a systematic study of eye-health care pat- 
terns, identified needs and established priorities. 

RESUME 

L’approche communautaire ou de Sante publique du probleme de 
la perte de vision et de la c&cite implique un role nouveau et 6largi 
pour l’ophtalmologiste. Le concept de soins complets de santd ocu- 
laire devrait 6tre ci la base des programmes d’enseignement de l’oph- 
talmologie. Ces programmes doivent Btre adapt& & la situation et 
aux besoins de chaque pays en matiere de Sante oculaire. En con- 
sequence, une liaison et une coordination etroites sont indispen- 
sables entre le systeme de sank5 publique et le systeme kducatif. 

La definition des objectifs des programmes de formation conti- 
nue devrait dtre le fruit d’une 6tude syst6matique des differentes 
formules de soins oculaires, des besoins identifies et des priorit& 
Etablies. 
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COLLOQUE SUR L’ENSEIGNEMENT ET LA FORMATION 
CONTINUE POSTUNIVERSITAIRE EN OPHTALMOLOGIE 

par le Docteur RIDHA MABROUK 

Deuxieme partie. 

Discussion : President : Dr DUBOIS-POULSEN. 

Secretaire : Dr MILLER H. 

Je me felicite de la tenue de ce Colloque consacre ?I la for- 
mation ophtalmologique continue. Je sais que vow-mbme et le Dr 
Miller y pensaient depuis longtemps. 

Une formation continue est conditionnee par une information 
g&&reuse. Elle suppose done des conditions d’echanges les plus 
favorabIes possibles. Now voulons dire &changes humains mais 
aussi de materiel audiovisuel dont l’interbt a 6th bien dkmontre ce 
matin. 

En Tunisie, l’ophtalmologie a et6 toujours une discipline prio- 
ritaire. C’est pourquoi nous disposons de conditions de formation 
relativement satisfaisantes : avant de passer sea cliniques l’ktudiant 
a d&j; ben6fici6 en 5” an&e d’une quarantaine d’heures de tours en 
ophtalmologie. 

Pour 8tre specialiste il faut comme en France obtenir le C.E.S. 
apr&s 3 an&es d’etudes pratiques et theoriques. Une partie de ces 
Etudes ou de ces annees peut 8tre pas&e dans un centre universi- 
taire &ranger. Notons que certains services de Tunis sont habilites a 
recevoir des Ctudiants frangais pour leurs stages pratiques. 

A partir d’octobre prochain une autre formule sera introduite : 
pour dtre qualifie le medecin pourra choisir de passer 3 ant&es 
de Residanat dans un service specialis& 

Quant a la formation postuniversitaire, elle se reduit B des 
tables rondes dans les services, B des r&tnions de la Societe Tuni- 
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sienne d’Ophtahnologie ou Maghrebine ou B des conferences bisan- 
nuelles de personnalites internationales. Cette activite eat appelee 
% se developper du fait de l’augmentation du nombre de eandi- 
dats : 

La Facult6 de Medecine qui a f&t6 sea 10 ans vient de sortir 
ses 2 premiers ophtalmologistes, sans compter ceux qui viennent de 
divers autres pays. 

C’est pourquoi nous sommes pr6ts B accueillir tout medecin 
specialiste dispose B faire bkmficier nos ktudiants et nos m&de&s 
du fruit de son experience et de ses recherches. Nous utilisons de 
preference le Franpais qui est la langue en usage ?I l’universite. 

Mais le probleme de langue ne nous parait pas insurmontable, 
en tout cas moins que certains autres problemes d’ordre pratique : 

Un chercheur attire par un sujet en rapport avec notre patho- 
logie peut-il se hasarder B effectuer tout ou partie de cette recher- 
the dans nos centres sans gros risques pour sa promotion. 

Un medecin attache P un centre hospitalo-universitaire peut-il 
ne pas perdre sea avantages materiels (avancement, conges...) en 
assurant pendant une periode, douxe mois minimum, soins et en- 
seignement dans un service qui n’est plus le sien. 

Un medecin libre, invite pour faire des conferences peut-il ne 
pas dBn&iter des services financiers de son pays... ? 

Un universitaire peut-il effectuer une mission de courte durCe 
(demonstration d’une technique nouvelle) au mbme titre qu’un 
expert agronome par exemple ? 

En fait une certaine rCciprocit6 existe deja puisque beaucoup 
de pays offrent des bourses variees 5 nos etudiants et universi- 
taires. 

- Quant B la documentation, elle souffre d’un ma1 qui semble 
plus guerissable. 

G&e B certaina laboratoires et a la comprehension de certaina 
collegues et amis, nous recevons films et revues. Mais &ant donne 
le ,developpement de la production scientifique, ces materiaux sont 
vite desuets. 

Comment mettre notre centre de lecture au diapason des 
publications regulkkes, sans grever lourdement le budget de l’hb- 
pita1 ou de la Faculte. Et comment enseigner lea nouvelles decou- 
vertes ou lea nouvelles techniques autrement que par les cassettes. 

La formation ophtalmologique continue impose certes d’autres 
sacrifices qui ne sont pas uniquement d’ordre materiel. 
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C’est pourquoi elle ne parait pas realisable immBdiatement et 
partout dans le monde. 

Mais la prevention de la kiti: n’est-elle pas plus facilement 
atteinte par une information ophtalmologique meilleure ? 

L’0.M.S. pourrait-die initier une Banque des Echanges Ophtal- 
mologiques comme elle a deja temoigne de son in&et B de nom- 
breux autres iproblemes du m&me ordre (information sur le can- 
cer ou les maladies du cceur). 

Le Comid International d’Etudes sur l’information ophtalmo- 
logique dont je salue la crBation, retiendra entre autres cette sug- 
gestion qui n’exclue aucune formule plus simple telle que jumelage 
de 2 centres hospitalo-universitaires ophtalmologiques. 



UN GRAND INTiRgT POUR L’AMiLIORATION 
DU NIVEAU DES OPHTALMOLOGISTES AU PORTUGAL 

par Jo&o-Euvico (LISBOA) 

Le jeune medecin, apres avoir termine ses etudes B la Fact& 
de Mcdecine, doit faire, au Portugal, un stage obligatoire pen- 
dant deux ans dans les hopitaux en medecine g&kale et chirur- 
gie et dans un service de maladies infecto-contagieuses. Apres ce 
stage, s’il veut devenir ophtalmologiste, il devra travailler encore 
trois ans dam un service d’ophtalmologie jug& convenable pour 
son apprentissage. 

A p&sent tous les stagiaires occupent un poste officiel r-emu- 
n&-6, mais, il y a quelques an&es, beaucoup d’entre eux le fai- 
saient gracieusement comme volontaires. Pour obtenir ce titre de 
specialiste, il faut encore passer nn examen thdoriquo ct pmliqnc 
lequel, cependant, d’habitude n’est pas tres exigeant. 

Pendant ce stage, il n’y a pas B vrai dire un programme de- 
fini d’enseignement. L’apprentissage depend, d’un cot& de I’ef- 
fort personnel d’ctude du jeune mcdecin et d’un autre c8t6, du 
contact avec les mgdecins plus anciens du service qui leur ensei- 
gnent dans la pratique avec les malades les differents aspects de 
la profession. 

Parfois des confhrences cliniques et des &unions sur des ques- 
tions de la specialitk ont lieu quoique par initiative privbe, les 
stagiaires n’etant pas obliges d’y assister. 

I1 y a aujourd’hui au Portugal un grand inter&t pour I’am&o- 
ration de la preparation de nouveaux ophtalmologistes et la di- 
rection de la SociZt6 Portugaise d’Ophtalmologie a et& chargee 
d’etudier ce probleme et de presenter un rapport. 

Notre Socictc p&tend Cgalement organiser regulierement des 
tours d’actualisation sur des domaines restreints de l’ophtalmo- 
logie. 

C’est done avec un grand espoir que nous voyons se constituer 
un organ&me international qui pourra nous aider dans une meil- 
leure preparation des ophtalmologistes portugais. 



L’ENSEIGNEMENT ET LA FORMATION CONTINUE 
POSTUNIVERSITAIRE EN OPHTALMOLOGIE 

EN R.P. DE BULGARIE 

Pr. Ivan VASILEV 
SOFIA (BULGARIE) 

L’importance et la necessite sociale de l’cducation continue 
et de la formation permanente postuniversitaire en matiere d’dtu- 
des mcdicales sont bien comprises dans mon pays et depuis long- 
lenrp,q. Ainsi on 1951, par &&ion gouvernementale a 6td fondi: 
1’Institut pour la specialisation et le perfectionnement des m&de- 
tins (I.S.U.L.). La structure de cet Institut, semblable B celle 
d’un Institut sovictique ,prevoyait toutes les chaires mbdicales, 
y compris une chaire d’ophtalmologie dont j’ai eu le premier, la 
direction. Pendant plus de vingt ans notre chaire a 6tB chargee 
de l’education continue postuniversitaire des oculistes. Chaque jeu- 
ne medecin nomm6 dans un dhpartement spccialise d’ophtalmolo- 
gie est inscrit pour la formation permanente. L’Institut a Clabore 
des programmes pour la spccialisation dam les diverses disciplines 
de la medecine. Cette spkialisation est &ah&e en tours d’emploi 
dans les hopitaux. Pour les oculistes le programme de la specialisa- 
tion Porte sur trois ans. Tous les six mois ils passent des Bpreuves 
sur la matiere enseignke. 

Chaque an&e d’autre part, la Chaire d’ophtalmologie organise 
des tours de specialisation de 6 mois et des tours de perfectionne- 
ment de l-3 mois, suivant des programmes sy&matisCs. Les tours 
de perfectronnement pour les oculistes sont differents : le glau- 
come, les traumatismes de l&l, l’ophtalmologie des enfants, la 
protection de la vision des enfants, les nouveautes en ophtalmo- 
logie, varia. 250 medecins au total ont suivi les tours de spcciali- 
sation en ophtahnologie (23 depuis 1951) et 350 oculistes hulgares 
ont passe par les tours de perfectionnement (35 tours). I1 existe 
d’autres formes Bgalement pour la spccialisation et le perfection- 
nement des oculistes, telles que les bourses de recherche, la for- 
mation individuelle. Celle-ci permet de suivrc en l-2 mois un 
programme individuali& dans une clinique d’ophtalmologie. Pour 
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obtenir le titre de spkialiste en ophtahnologie, le medecin candi- 
dat est tenu d’avoir travail16 pendant trois ans dans un Btablisse- 
ment speciali& (clinique ou service d’ophtalmologie) et d’avoir pas- 
s6 avec succ& un examen d’Etat apres la fin de son programme 
de trois ans. 

Les niembres de notre chaire sont en m&me temps des cher- 
cheurs et des enseignants. Chacun a la responsabilite d’une bran- 
the de l’ophtalmologie - ophtalmopediatrie, glaucome, trauma- 
tismes, ophtalmo-neurologie, etc. Nous organisons, chaque an&e, 
des series de conferences scientifiques de trois-quatre jours dans 
les clifferentes villes bulgares sur des problemes actuels de notre 
branche de la medicenie. Le programme est annonce prcalable- 
ment. D’autre part, chaque service d’opthalmologie dans les h8pi- 
taux departementaux est visit6 par un ou des collaborateurs de 
la Chaire d’ophtalmologie pendant deux-trois jours afin d’apporter 
aux oculistes locaux des nouveau& dans les methodes de dia- 
gnostic et de traitement des malades. 

Selon nos programmes universitaires de 1973 la derniere an&e 
des ktudes mtdicales est prQvue comme debut de la specialisation 
des medecins. 

Depuis 1973 Bgalement, 1’Institut pour la specialisation et le 
perfectionnement des medecins a fusion& avec l’hcademie me- 
dicale, ce qui a permis de renforcer la continuite dans l’enseigne- 
ment universitaire et postuniversitaire. 



GUNNAR VON BAHR 

(Uppsala, SWEDEN) 

I think that we all agree that in oder to obtain good ophthal- 
mic care for the public the education of doctors in ophthalmo- 
logy has three phases : 

1. Ophthalmology in the curriculum of the undergraduate stu- 
dies, for every doctor should have some knowledge of ophthal- 
mological problems and practice. 

2. This will be a basis on which the future ophthalmologist 
may build his postgraduate training to be a specialist in ophthalmo- 

l%Y* 

3. The continuing education of the ophthalmologist, CC Medi- 
cine is a lifelong study >). 

I suggest that we divide our discussion into these three parts. 

Before opening this discussion, however, I will ask those who 
want to give complementary information on the education in 
countries, that have not been represented by the previous speakers, 
to do so. 

In my own country, Sweden, the education of ophthalmology 
for the undergraduates consist of a IO/week course. During this 
about 50 lectures in clinical and social ophthalmology are given, 
each student is trained in the most important methods of ophthal- 
mologic examination (simple refractioning, determination of visual 
acuity, focal illumination, ophthalmoscopy, perimetry, tonome- 
try, etc.) for 10 hours and has to work for 4 weeks in the ophthal- 
mological out-patient department. This is followed by an examina- 
tion in ophthalmology. , 

The post-graduate training consists of service as an assistant 
in an approved ophthalmological department for at least 3 l/2 years 
and in a department of internal medicine or neurology for at 
least half a year. During these years he has to attend 6 courses 
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of a week each in various parts of ophthalmology, often prepared 
by directed home-studies and followed by an examination. These 
studies are supported financially by the State Board of Health 
and Welfare, which also gives the authorization as a specialist 
in ophthalmology to those who have fulfilled the above require- 
ments. 

The continuing education - in addition to that given by jour- 
nals and books - is given at the meetings of the Swedish Ophthal- 
mological Society 3 times a year, which are well attended, and 
occasionally by short courses in special subjects. It is, however, not 
compulsory to attend. 



STATUTES OF THE INTERNATIONAL STUDY COMMITTEE 

ON TEACHING AND CONTINUING POST-GRADUATE 

EDUCATION IN OPHTHALMOLOGY 

Article I. - An International Study Committee on Teaching 
and Post-Graduate Education is founded under the sponsorship of 
the International Council of Ophthalmology. 

Article II. - The aim of this committee is to help harmonizing 
the methods and modern means of teaching as well as to promote an 
exchange between nations. At the present time it is indeed of prime 
necessity for the ophthalmologists all along their career to improve 
their knowledge and enhance their therapeutic efficiency for the 
benefit of the patients. 

Article III. - In order to contribute ati carry this aim into 
effect the committee shall make every endeavour : 

a) To collect data from every country regarding the legal and 
administrative regulations as well as the University and non Univer- 
sity education systems. 

b) To give every information possible following the inquiries. 

c) To suggest solutions or give advice if needed, e. g. when 
deficiencies have been established. 

d) To hold a comparative check list of the teaching matters 
treated. 

e) To develop the exchange of ophthalmologists and lecturers 
between nations in order to promote an International Teaching. 

f) To facilitate and provide residencies for ophthalmologists in 
foreign countries. 

Article IV. - The Committee shall consist of 8 members of 
the International Council of Ophthalmology, 8 members elected for 
8 years by the International Council of Ophthalmology and a dele- 
gate of the W.H.O. 
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The board of the committee shall consist of : 
- a President 
- a Vice-President 
- a Secretary General 
- an Assistant Secretary General 

The President shall be ex officio the President of the Interna- 
tional Council of Ophthalmology. 

The Vice-President, the Secretary General and the Assistant 
Secretary General shall be elected by the members of the Com- 
mittee. \ 

The board shall call the Committee once a year, to a common mee- 
ting in order to inform the members of the realizations and progress 
accomplished in various countries. 

An annual report on the activity of the Committee shall be 
delivered every year to the International Council of Ophthalmology. 
A general report, not exceeding ten pages. shall be published every 
four year in the Acta of the International Congress of Ophthalmo- 

1 f%Y- 

CONSTITUTION OF THE COMMITTEE 

Members belonging to the International Council 

P. BREGEAT, A. DVBOIS-POVLSEN, J. FRANCOIS, HIL- 
TON-ROCHAS, M.H. LVNTZ, E. MAVMENEE, A. NAKAJIMA, 
Mme S. VANNAS. 

Members elected by the International Council 

B.R. JONES, B.F. BOYD, A. BRONNER, G.W. CROCK, G: 
MACUENSEN, H.A. MILLER, F. REGNAVLT, B.R. STRAATSMA. 

W.H.O. : DELEGATE : B. NIZETIC. 

Board : 

President : J. FRANCOIS. 

Vice-President : A. DVBOIS-POVLSEN. 

Secretary General : H.A. MILLER. 

Assistant Secretary General : F. REGNAVLT. 



ENSEIGNEMENT ET FORMATION POSTUNIVERSITAIRES 691 

Le Professeur Jules FRANCOIS, Prbident du Conseil Interna- 
tional d’Ophtalmologie annonce la fondation du Cornit& Internatio- 
nal d’Etude sur I’Enseignement et PEducation continue Post-Vniver- 
sitaire en Ophtalmologie. 

IL donne lecture des Statuts et fait part de la constitution de ce 
Comite et de son bureau. 

COMITE INTERNATIONAL D’ETVDE SVR L’ENSEIGNEMENT 

ET L’EDVCATION CONTINUE POSTVNIVERSITAIRE 

EN OPHTA LMOLOGIE 

Statuts 

Article I. - Vn CornitS International d’Etude sur PEnseigne- 
ment et 1’Education continue postuniversitaire ,en Ophtalmologie 
est crt% sous les auspices du ComitQ International d’Ophtalmologie. 

Article II, - Le but de ce Cornit est de favoriser l’harmoni- 
sation des me’thodes et des moyens modernes d’enseignement, ainsi 
qua la promotion des Qchanges entre les diffe’rentes nations. En 
effet le perfectionnement des connaissances pendant toute la carriere 
des Ophtalmologistes et Pam6lioration de leur efficacite therapeu- 
tique au b&&fice de leurs malades sont actuellement une necessitk 
indiscutable. 

Article III. - Pour contribuer 6 la re’alisation de ce but, le 
Cornit doit s’efforcer de : 

1. RQunir les donnees provenant de tous les pays en ce qui 
concerne les dispositions legales et administratives, ainsi qu’en ce 
qui concerne les realisations universitaires ou non universitaires. 
L’information portera aussi sur L’Qvolution des connaissances et des 
techniques Ophtalmologiques. 

2. Fournir les informations et les renseignements disponibles & 
ceux qui les demandent. 



692 L’ANNBE TH~~BAPEUTIQUE ET CLINIQUE EN OPHTALMOLOCIE 

3. Donner au besoin, certaines directives et certains conseils, par . 
exemple en ce qui concerne les lacunes constades. 

4. Tenir une liste comparative des matieres enseign8es. 

5. Susciter l’khange d’Ophtalmologistes et de Conf6enciers 
entre les pays, de faGon ci promouvoir un enseignement interna- 
tional. 

6. Favoriser des stages cl’Ophtalmologistes duns les pays &ran- 
gers. 

Article IV. - Le Cornit comprendra huit membres du Conseil 
International d’Ophtalmologie, huit membres design& pour huit ans 
par le Conseil International d’Ophtalmologie et un reprgsentant de 
1’O.M.S. 

Ce Conit comprendra un bureau constitue par : 
- un Pre’sident 
- un Vice-President 
- un Secretaire G&t&al 
- un Sec&taire G&&al-Adjoint. 

Le PrCsident sera ex officio le Pr&ident du Conseil Internatio- 
nal d’Ophtalmologie. 

Le Vice-President, le Secretaire G&t&al et le Secretaire Gene- 
ral-Adjoint seront e’lus par les membres du Cornit& 

Ce bureau reunira une fois par an le Comite pour le mettre au 
courant des realisations et des pro& effectuds duns divers pays. 

> 
Un rapport sur les travaux du Comite sera communique tous 

les ans au Conseil International o?‘Ophtalmologie et un rapport 
g&t&al, qui ne pourra pas depasser 10 pages, sera publie tous les 
quatre ans duns les Acta du Congrds International d’Ophtalmologie. 

CONSTITUTION DV COMITE 

Membres appurtenant au Conseil International : 

P. BREGEAT, A. DVBOIS-POVLSEN, J. FRANCOIS, HIL- 
TON-ROCHAS, M.H. LVNTZ, E. MAUMENEE, A. NAKAJIMA, 
Mme S. VANNAS. 
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Membres design& par le Conseil International : 

B.R. JONES, B.F. BOYD, A. BRONNER, G.W. CROCK, G. MAC- 
KENSEN, H.A. MILLER, F. REGNAVLT, B,R. STRAATSMA. 

Representant de 1’O.M.S. : B. NIZETIC. 

Bureau : President : J. FRANCOIS. 

Vice-President : A. DVBOIS-POVLSEN. 

Secrhtaire G&&al : H.A. MILLER. 

Secre’taire GQne’ral Adjoint : F. REGNAVLT. 

CONCLUSIONS 

Aprds avoir rendu hommage aux Profeswurs JAYLE et DU- 
BOIS-POVLSEN, fondateurs il y a 25 arts des Entretiens Annuels 
d’Ophtalmologie, le Docteur H.A. MILLER, fait la synthese des 
debuts. 

Le nombre, la qualit et la diversite de l’auditoire, le s&ieux 
du travail accompli par tous les participants, sont autant d’&ments 
qui lui semblent temoigner de l’inte’rdt Porte, sur le plan Interna- 
tional, aux probldmes de PEnseignement et de la Formation Contt 
nue en Ophtalmologie. 

Cette constatation est un motif de satisfaction pour les organi- 
sateurs de cette reunion et un encouragement pour l’avenir darts 
le cadre du Comite International qui vient d’&re fond& 

Les tciches qui attendent les animateurs de ce Cornit seront 
Lourdes et multiples, il faudra les aborder avec ordre et bon sens, 
en sdlectionnant les priori& telles qu’elles paraissent se d6gager 
des divers opinions exprime’s, ri savoir : 

- DQfinir les ob,iectifs de PEnseignement en Ophtalmologie 
duns son ensemble et duns ses diffe’rentes formes dont il conviendra 
de codifier la terminalogie. 

- Evaluer les besoins et en susciter les modalit6s d’application 
suivant les imperatifs de Sante Publique en Ophtalmologie. 

- Harmoniser les methodes &education et developper notam- 
ment les possibilites offertes par l’informatique 6 condition d’en mai- 
triser l’usage pour ne pas compromettre, sous pretexte de rende- 
ment, la valeur educative du contact humain. 

- Donner 6 la Formation Continue des structures d’incitation 
suns autre contrainte que celle de mieux connaitre pour mieux 
soigner. 
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- Enfin recueillir, coordonner et diffuser les injormations sus- 
ceptibles de favoriser les &changes a tous les khelons. 

En fait, il s’agit de rechercher ensemble les meilleurs moyens 
d’acque’rir et d’entretenir nos connaissances, d’echanger nos expQ 
riences pour une amelioration constante de notre efficacite’ duns 
le diagnostic, la prevention et le traitement des maladies oculaires. 
Mais cette motivation d’ethique professionnelle, commune aux 
Ophtalmologistes du monde entier, doit pour se concretiser dtre 
comprise, acceptee et soutenue par toutes les instances de 1’Educa- 
tion et de la SanJ Publique au niveau de chaque pays. 

Duns son allocution de cloture, le Professeur DVBOIS-POVL- 
SEN, remercie tous les participants qui en apportant leur contri- 
bution ci ce premier Colloque sur I’Enseignement et la Formation 
Continue en Ophtalmologie, tenu duns le cadre du CongrBs Inter- 
national d’Ophtalmologie, ont honor6 ceux qui avec 2’accord et les 
encouragements du Professeur BREGEAT, Pr&ident du Congres In- 
ternational, ont organis cette journie. Mais bien au-de16 de cet 
honneur, il leur suit gr6 d’avoir montrd que les Ophtalmologistes 
Gtaient en mesure d’oublier les frontieres de tous ordres arbitraire- 
ment trace’es entre les communautes pour unir leurs efforts et par- 
faire leur savoir au service de l’homme. 
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