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GREETINGS 

On behalf of the Organizing Committee, I welcome all of you to Kyoto, 

the ancient capital of Japan . With the advice and assistance of 

colleagues from all over the world, we have been able to organize 

scientific sessions comprised of contributions addressing the most 

important aspects of on-going research in the fi eld of perimetry and 

image analysis. I would like to take this opportunity to thank all 

colleagues for their contributions which have provided us with an 

excellent scientific program. I am convinced that all participants will 

learn a great deal from this Congress. 

The city of Kyoto is full of traditional and modern Japanese culture 

and I hope you will be able to take this opportunity to witness the 

Japanese tradition . I also hope that you will be able to enjoy reunion 

with many good friends and make new acqaintances during our social 

events, as we have always done at every IPS Meeting in the past. 

We will try our best to make your stay pleasant and we hope that your 

participation in this Congress wi ll be rewarding and memorable. 

Sincerely yours, 

Yoshiaki Kitazawa, MD. 
Chairman for the 
Organizing Committee of the 
Xth International 
Peri metric Society Meeti ng 
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ORGANIZATION OF THE MEETING 

THE INTERNATIONAL PER IMETRIC SOCIETY 

The Inl crnational Perimclric Sociely ( IPS) is th e inlcrn ational organ iza tion for re­
sea rchers in perimetry ancl visual fields. The Society was founded in 1974 and has held its 
intern ational meetings every second year in the following loca tions: 

1974 
J976 
1978 
1980 
1982 
1984 
1986 
1988 
1990 

Marseilles, France 
Tlibinge n, FRG 
Tokyo , Japa n 
Bri sto l. UK 
Sacramento . Ca liforni a 

Sailla Marghe rila Ligure, Italy 
Amsterdam, The Nethe rl ands 
Vancouver, Canada 
Malmo, Sweden 

EXECUTIVE COMMITTEE OF THE INTERNATIONAL PERIMETRI C SOCIETY 

President Dr. Anders Heijl 

Vicc Presidents Dr. Mario Zingirian 
Dr. Eric Greve 

Secretary Dr. Richard Mills 

Treasurer Dr. Fritz Da nnhe im 

Other Committee Members Dr. Gordon Douglas 
Dr. Joseph Flammer 
Dr. Fumio Furllno 
Dr. Enrico Gandolfo 
Dr. Willi am Hart 

Honorary Members 

Dr. Yoshiak i Kitazawa ' 
Dr. Christin e Lange rhorsl 
Dr. Bernard Schwanz 
Dr. Michae l Wall 
Dr. Jo hn Wild 

' Dr. Elfricdc Aulh orn 
Dr. Stephen Dra nce 
Dr. Franz Fankhauser 
Dr. Alan Friedmann 

' Dr. Hans Go ldmann 
Dr. He in rich Harms 
Dr. Harutake Mat suo 

-2-

M <:t1mo, Sweden 

Genova, Italy 
Amsterdam, The Nethe rl ands 

Seattle, U.S.A. 

Hamburg, Ge rm any 

Vancouve r, Ca nada 
Basel. Switze rl and 
Tokyo, Japa n 
Genova, h aly 
SI. Louis, U.S.A. 
Gifl! , Japan 
A msterdam , The Netherlands 

Boston, U.S.A. 
Iowa City, U.S.A. 
Birmingham, England 



ORGANIZING COMMITTEE or THE XTH INTERNATIONAL PERIMETRIC 
SOCIETY MEETING 

Chairman Dr. Yoshiaki Kitazawa Gifl! , Jopan 

Ot her Committee Members Dr. lkllo Azu ma 
Dr. Fumio Furuno 
Dr. Kazutaka Kan i 
Dr. Kenji Kit ahara 
Dr. Hiroshi Kosaki 

Osaka, Japan 
Tokyo , Japan 
Otsu, Japan 
Tokyo , Japan 
Osaka, Japan 
Kobe , Japan 
Osaka, Japan 

Dr. KlIni yoshi Mi zokami 
Dr. Tos hi fll mi Otori 

MEETING INFORMATION 

Period 

Venue 

Secretariat 

Language 

Name Badges 

October 20 (TlIe.) - October 23 (Fri .) , 1992 

Kyoto International Co nference Hall (K ICH) 
Takaragaike , Sakyo-kll 
Kyoto 606, JAPAN 

Phone : 
Fax: 
Telex : 

+ 81(Japa n) 75-79 1- 3111 
+ 81(Japan) 75-711 - 1100 

5422353 I NTH A L.I 

Before and after the Meeting: 
Secretariat 
Xth IPS Meeting 
c/o JTB Communica tions, Inc. 

New Kyoto Center Bldg. 5F 
Shi okoji , Shinmachi, Shimogyo-kll 
Kyoto 600, JAPAN 

Phone: 
Fax: 

+ 81 (J apan) 75- 34 1- 1618 
+ 81 (J apan) 75-34.1 - 1917 

Duriug the Meeting: 
Le tters and messages to partICipants during the Meeting should be 
addressed to the Kyoto In ternat ional Co nference Hall directly (address 
above). 

Th e official language of the M eeting is English. 
Simul taneous interpretation between E nglish and Japanese will be pro­

vided. 

Participants arc requested to wear their name badges du ri ng al l M eet ­
ing functions. O nly registered members will be given access to the con­
ference rOOI11S. 
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REGISTRATION 

On Site Registration 
Pl ease complete your registrat ion form ancl submit it to tbe Registration Dcsk on site . All 
payments MUST bc made IN CAS H in JAPANESE YEN. The Secretariat cannot accept 
any foreign currency, cred it cards , bank or traveler 's checks. 

Registration Fce 

PLEASE NOTE: 
On Site Registr;;tion Fee · Anyone registering as a res i­

dent Illu st submit a letter of 
verificat ion together with 
their registrati on form, to 
the Registration Desk on 
site . 

, 

IPS Member ¥60,000 

Non-Member ¥65,OOO 

Rcsident ¥40,000 

Accompanying Person ¥30 ,000 

Registration Fec Includes: 
For IPS Members , Non-Membcrs ancl Residents­

I)Attenclance of all scientific sessions 
2) lnvitation to thc Welcomc Recept ion ancl Banquet 
3)Receipt of Meeting materials incl ucling the Program and Abstracts 
4)The right to purchase tickets for Japan Night , the Garden Party and Excursion 

For Accompanying Persons (spo uses, famil y membcrs ancl non-professional fr iends)­
I)Attenclanee of the Open ing Cercmony 
2) lnvita tion to the Welcome Reception, Banquet ancl Accompanying Persons' Prog­

ram (A P-I) 
3)The right to purchase ti ckets fo r Japan Night , the Garden Pa rty, Excursion and 

Accompanying Persons' Program (AP-2) 

Opening Hours of the Registration Desk 

j! Date Hours 

October 20 (Tue.) 15 :00 - 18 :00 

Oc tober 21 (Wecl.) 8: 00 - 17: 00 

October 22 (Thu. ) 8: 00- 17:00 

October 23 (Fri .) 8: 00 - 16: 00 
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TECHNICAL EXHIBITION 

An exhibition by cOlllm ercial organiza ti ons. related to perimctric and ophthalmic equip­
ment, pharmace utical drugs Hnd scientiFic publi cat ions \\'ill be held at K ICH , the sam e 

venue as the Meeting. The ex hibit io n will run from Wednesday. OClob er 21 Ihrough Fri­
day, October 23, in Room E. 

Exhibi tion Hours 

Date 

Octo ber 21 (Wed.) 

Octo ber 22 (Thu .) 

Octo ber 23 (Fri.) 

LIST OF EXHIBITORS 

ALCON JAPAN LIMITED 

CA NON SALES CO .. LTD. 

CA RL ZEISS CO .. LTD. 

CHUa SANGIO CO. 

HUMPHREY CO ., LTD . 

INA MI & CO .. LTD . 

JA PAN FOCUS CO .. LTD . 

JFC SA LES PLAN CO .. LTD . 

KONAN MEDICAL , INC. 

KOWA CO, LTD . 

I Hours 

9:00 - 17:00 

9:00 - 17:00 

9 :00 - 17:00 

MATSUMOTO MEDICAL INSTR UMENTS, INC. f 

lNTERZEAG AG 

N IDEK SALES CO .. LTD. 

NI KON CORPORATION 

OCU L US 

OPHTECS CORPORATTON 

O PHT HALM IC IMAG ING SYSTEM . TNC. (OIS) 

SEN KO MED ICA L T RA D TNG CO. 

TA KAG I SEI KO CO .. LTD. 

TOPCON CO RPORATION 

THE 3rd CONGRESS OF THE JAPANESE GLAUCOMA SOCIETY 

Im mediately following th e Xlh IPS ~'I eelin g, the Japan ese Glaucoma Society will hold its 
annllal meeting at th e same venue. The following sessions will be held in Japanese and 
English with simu lt aneou s interpretation: 

OCI. 24 (PM ) 
OCI. 25 (PM ) 

Round table discussion 0 11 Glaucoma Management 
In vited lectures on opti c nerve vasculature, glaucoma surgery 
and visual physiology arc also planned. 
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SOCIAL PROGRAM 

All participants and acco mpan ying persons are invited to all cnd the following social prog­

ram, whi ch wi ll provid e an opportun it y to meet with old friends and become acquainted 
with new o nes. 

Reservations: 

With the except ion of the We lcome Rece ption , ALL rese rvations for the following Social 
Program Events, MUST be confirme d at the General Info rmation Desk on site by 12:00 on 
the day of the event concern ed. Upon confirmation , participan ts will receive an admission 

ticket for the event. Please note that adm ission will N OT' be given without this ticket. 

Those who have not yet made a reservation may do so at th e Genera l Information D esk , 

however, rese rvations MUST be made by 12:00 on the day of the e ve nt. Please note that 

paym ent must be made IN CAS H , in JAPA NESE YEN. 

WELCOME RECEPTION 

Da te : T uesday . October 20, 1992 
Time: 17 :00 - 19: 00 
Place: Room Swan, Kyoto International Conference I-fall 

Fee : Free o f charge ( included in registration fee) 
The Meeti ng will ope n with th e IPS We lcome Reception. A buffet wi ll be served in 

Room Swan , one of the banquel halls of KI CH. Please note th at particpants may also 
registe r on this day between 15: 00 and 18: 00, as well as the [allowing days of the Meet­

ing . 

JAPAN NIGHT 

Date: 
Time: 
Place: 

Wednesday , Octobe r 21 , 1992 

18: 30 - 20: 30, tra nsport wi ll leave KICH at 18 : 00 

Shozan 
Fce: ¥ 12,000 per persoll * Admission ticket necessar.Y 
Participants will be ab le to e njoy eith er " bu(1'e t-style meal o r food se rved at traditi onal 
style food stalls in a beautiful , traditional Japanese garden setting. 

EXCURSION (Festival of Eras) 

Date: 
Time: 
Fee: 
I ti nera ry: 

Thursday, October 22, J 992 
10 : 30 - 13: 45 (Tollr bus will lea ve KICH at 10: 30) 
Y3,OOO per person * Admission ticket necessary 
Hote ls .. .Kyoto Im peria l Palace ... KIC H 

.IIIlAI MATSUIU (Festival of Eras) 

A ll participants and accompanying persons arc cordially invited 10 see the Jidai lVlatsuri. It feature s 

a unique procession or 2.UOO or more people in groups wea ring costumes representing lhe main his­

torica l e pochs over a pe ri od o f 1.100 yea rs. This fes ti va l is rcga nk'd as one of the greates t fes ti vals 

in Kyoto . 
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r.AIWEN PARTY 

Dale: 
Time: 
Pl ace: 

Thursday, Octobe r 22, 11)92 

19: 30 - 2 1: 30 , transpo rt willl e"ve KIC H "t I9: 011 
Mt. Hiei Ho tc l 

Fcc : ¥ 15,000 per perso n * Admission ticket necessary 

T hi s ho te l is loca ted o n the slIlllmit of Mt. Hie i. E njoy a Barbcque D inne r o f famous 

Ohmi Beef and var io lls sea foods amidst the beH uti ful ni ght scenery of Kyoto. \Vc recolll­
me nd bringing a light coat and be p re pa red fo r colel weath er. 

IlANQUET 

Date: Friday , October 23 , 1992 

Time: 19 : 30 - 22 : 00 

Pl ace: Prince I-fa ll , Takaraga ikc Prince Hotel 
Fee : Free o f charge ( in cluded in registratio n fee) * Admission ticket necessary 
T he IPS Banque t will be he ld at th e Prince I-Iorel , o ne o f th e fin cst hote ls in Kyo to, lo­

cated across the street [ro m K ICH. T he socie ty will a lso gath e r fo r its tradition al dinner 

and national singin g. 

ACCOMPANYING PERSONS' PROGRAM 

Reservations: 

Reservati o ns for the Accompany ing Pe rso ns' Program MUST be confirmed a t the JTB 

Travel Desk, on site, by 17:00 o n the da y PRIOR to th e tour. Sho uld co nfirma tions not 
be made in time , reservations will be aut o matica lly ca ncelled. 

Those who have no t yet made a rese rva tion , Illay do so a t the JTB Trave l Desk. Please 

not e th al paymenl must be made IN CAS H , in JA PANESE YEN. 

AI'-I 

Da te: 

Time: 

Fee: 

Itine rary: 

AI'-2 

Dat e: 
Time: 

Fcc: 
Itincray: 

PLACES IN KYOTO NOT TO BE MISSED 

Wednesday, October 2 1, 1992 

13:00 - 17:00 
Free o f cha rge ( Included in registrati o n fcc) 

KI C H - Nijo Castle - Golde n Pavilio n - Ryoanji Templ e - H ote l 

NARA FULL-DAY TOUR 

Friday, October 23, 1992 
8:30 - 16 :00 
¥ 12,500 
KIC H - Byodoin Te mple - Todaiji - lun ch - Kasuga Shrine - Hote l 

(Deer Park ) 

* A ll to urs inclu de an E nglish-speak ing guide. 
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POST MEETING TOURS 

Pa rti cipa nts rmd accompanyin g pe rsons who wish to vi sit o the r parts of Japa n can jo in 
Post Meeting To urs . These lo urs ca ll be sta rted immed iately afte r the Meet ing. A ll tours 
will be o perated by Japa n T ravel Burea u . Inc. (.lTB) . 

PT-I EAST BOUND/ 2 DA YS Depar ture: Daily 

1st day: 
2nd day: 

Tour Fare: 

Kyoto / Osaka - Toba visit Mikimo to Pea rl Is land 
Toba - Nagoya - Tokyo visit Ise Jingu Shri ne 

¥50.300 per person (1 lunch included)1 ex tra ¥9, 100 fo r single reservati ons 

PT-Z HIROSHIMA AND INLAND SEAl 2 DAYS Departure: Sunday, October 25, 1992 

1st day: Kyoto - Hiroshima vis it rVli yajima : Peace Me morial Park 
2nd day: Hiroshima - Inla nd Sea board a high speed cruiser to O mishima Is-

- Osaka land, visit OyamazLll11i Shrine and Ikuchijima 
Island, fam olls for Kosanji Temple 

Tour Fare: ¥99 ,OOO per pe rso n (1 lunc h included)/ ex tra ¥4 ,300 for single reservations 

PT-3 NORTHERN KYUSHU/ 5 DAYS De parture: Saturday, October 24, 1992 

1st day: 

2nd day: 

3rd day: 

4th day: 

5th day: 

Tour fare: 

Kyoto - Fukuoka 

Fu kuoka - Beppu 

Beppu - Mt. Aso 
- Kum a moto 

Kumamoto - Amak usa 

- Nagasaki 

Nagasak i - Fukuoka 
- Osaka / Kyoto 

¥248,000 pe r perso n (2 

Tour Conditions: 

visit Daza ifu Tem m angu Shrine a nd tex tile fac­
tory 
visit Mo nk ey Mountain , Marine 
Aq uarium , and Jigoku (hell ) boiling 

pool 

Pa lace 
the rm al 

dr ive a lo ng th e mounta in hi ghway to Mt. Aso 
(t he ac ti ve volca ni c crate r) 
visit K um amoto Castle 
visit Sui ze nji Park a nd the five A ma kusa Pearl 

Line Bridges o n Shim abara Peninsula 

visit G lover Mansio n , Peace Park and r e turn 
to Osaka or Kyoto 

lun ches included)/ extra ¥22 ,000 for single reserva-

tions 

A n English-s pea king guide fo r sightsee ing and excursions wi ll be p rovided . 

Only a maximum of two norma l size pieces of baggage pe r pe rson will be transfered and 

handl ed. Minimum numbe r fo r operati o n is 2 pe rso ns . 

Rescn'ations: 
Reservat ions for Post Meeting Tours MUST be con firm ed at the JTB Trave l Desk 0 11 s ite 
by 17:00011 Octobe r 23 (Fri .) . Th ose \\l ho have no t ye t made a reservat ion may do so a t 
the .11'13 Trave l Desk. Please note th at payment mu st be made IN C ASH , in JA PANESE 

YEN. 



GENERAL INFORMATION 

COMMUNICATION AMONG PARTICIPANTS 

A bulle tin boa rd wi ll bc ava il able [or participa nts' use whcre te lcphone or te legram 
messages may be posted. Th e re will be no paging service. 

BUSINESS INFORMATION CENTER 

Partkipants wi ll ha ve access to facsimile machin es and pho tocopie rs. Charges \vill be 

mad e accord ingly . 

MEALS 

Mea ls may be take n at the Meeting site in e ith er of th e two restaurants or at the 
Banquet H all (Sakura) which will ope rate on a co upon basis. 

REFRESHMENTS 

Refreshment s will be available throughout the Meeting free of charge , complime nts o f 
the Organizing Co mmillee. 

FOREIGN EXCHANGE AND TRAVELER'S CHECKS 

It is recomm ended that participants purchase trave le r's chec ks in Japanese yen or U.S. 
dollars prior to departure. T he Secretariat will accept on ly Japa nese yen in CASH on 
site. Foreign cu rre ncies can be exchanged at most banks, the New Tokyo International 
Airport in Narita , Osaka Int e rnational Airport, and also at major hotels . 

CLIl'.fATE AND CLOTHING 

The temperature in Kyoto during the Meeting pe riod will ran ge between 12"C (54"F) at 
night and 22"C (72"F) in the daytime with an average humidity of 74%. However , the 
weather is often unpredictabl e during this season, so li ght clo thing a ncl a sweater or light 
coat may be necessary. Hote ls a nd buildings are fully air-cond itioned . 

Informal d ress o f your prefe re nce wi ll be appropriate at all events dur ing the Mee ting. 

MEDICAL CARE 

[n case of eme rgency, dia l li D fo r police or 119 [or the fire de partme nt o r ambulance, 
free of charge. 

There will be a med ical room equipped for first aid purposes at the Meeting site. 
Pl ease inquire at the Genera l In[o nnati on Desk should a need arise. 

TAX AND TIPPING 

Tipping is no t customary in Ja pan. Instead , a 10 lO 1.5% service charge is added to the 
bill a t ho te ls and some restaura nts. Also , when purchasing goods , a sales tax of 30/c wi ll 
be added to yo ur bill. 
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TRA VEL INFORM A TION 

Kyoto , Your Host Cit)' 

The ancient capital of Japan , Kyoto, is nestled amongst pi cturesque mountains and calm 

wa ters. Sin ce its establishment as the sea l of the Imperial COLIn late in the 8th century, 

th e city has prospered as a cent er for pOlitics, economy, cullure, and th e arts. With its 

innumerable cultural treasures and traditi onal crafts, Kyot o has always attracted both 
domestic and foreign visitors. Today it is a modern metropolis with an international 

flavor, yet nowhere else in Japan ca n one so readily encounter the past in the midst of an 

urban culture so clearly preparing for the 21st century. 

Travel Information Desk 

Japan Travel Bureau, who is handling the Accompanying Persons' Program and Post 

M eeting Tours, will open a travel inform ation desk during th e M eeting peri od. Please in­

quire about any travel arrangements within Japan. 

Opening Hours of the Travel Desk 

Date H ours 

Octo ber 20 (Tu e.) 15:00 - 18:00 

Octo ber 21 (Wed .) 8:00 - 17:00 

Octo ber 22 (TlllI .) 8:00 - 17:00 

Octo ber 23 (Fri .) 8:00 - 16:00 
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MAP OF KYOTO 

KYOTO INTERNATIONAL 

GINKAKU . JI 

w 
\ 

HOTELS IN KYOTO 

o Takaraga ike Prince Hotel f) Holiday Inn Kyoto 9 Kyoto Roya l Hotel 
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SCIENTIFIC PROGRAM 
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INSTRUCTIONS FOR PRESENTATIONS 

ORAL PRESENTAT IONS 

Audio-visual Equipmcllt 

The prese ntation rOOI11 will be equipped wit h 

a microphone at the pod ium 
two 35 mm (2 X 2in ch) slide pro j ectors 

a proj ection pointe r 

a time indicator 

Presentation Time 

YO LI have 8 minutes for )'0111" IH'cscntation a nd 5 minutes for discussion . 

O n the speake r' s podiulll , yo u wi ll find a warning lamp which indicates lime re maining. 

Ple ase be aware o f the lamp signal whil e speaking. 

Green light: You have one more minute (7 min.) 

Red light: Your time is lip (8 min.) and discussion opens. 
For the smooth progress of th e program, it is most essentia l that each speake r kee ps to 
the ir a llotted (ime. 

Slide Projector 

The re will be double s lide projectio n for o ra l presenta tions. The size of th e fram e for 

each slide Illust be SOmm sqU<HC and less tlml1 3mm thi ck . Pl ease avoid using pape r 

frames , if possible . Slides having d ime nsio ns othe r th an those speci fi ed above will not be 
accepted. 

Slide Reception Desk 

You are requ ested to submit your slides to the Slide Rece ptio n Des k a t the e ntrance o f 

the session roOIll at least 30 minutes bcfOl"c the start of the session. A pro jecto r for tesl­

runs will be available at the d esk . It is your respo nsib ility to set you r slides in the maga­

z ine in th e right o rde r. 

Next Speaker's Scat 

The firs t row of scats 111 the a udie nce wi ll be reserved for the [l cx t spea ke r. Pl case note 

that all spea ke rs arc reques ted to b e sca ted in these seats at le a st 10 minutes before the 

start of their presentation. 

Your coopcrnt ioll fo J' th e Sl1100th o percltiol1 of the session witt be l11os1 appreciated. 
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POSTER I'RESENTA nONS 

E;u.:h poste r sessio n aUlho r will be p rovided with a ho rizo nta l poste r board . in Rooms 

B I and B2. as illust ra ted below ( 1.2 X I .R me te rs). A uth ors are respo nsib le fo r mounting 
th eir material between 15:00 and 17:00 on Oet. 20 a nd 9: 00 and 10:00 on Oct. 21 , and for 

remuving their material between 15:00 and 17:00 on Oct. 23. Please be re minded [hal the 
Secreta ri a t will NOT be responsib le fo r posters left o n th e boards a fte r thi s time. 

A ny pho toco pies, illustra tio ns or chans , e tc" must be prepared in ad vance , as mat e­

ria ls fo r these purposes will no t be ava ilable at the Mec ting s ite . The Secretaria t will pro­

vide a reaso nable supply o f push pi ns, thumb tacks, e tc., but a utho rs sho uld provide the ir 

own if possible . 

Each poste r pape r must have a heading (with le tt e rs 2.5 cm ( I inch) high o r typed wit h 

a large type typewrit e r in a large fo nt o n a dot matrix or laser printe r : o r photographica l­

ly e nlarged). Materia l sho uld be d isp layed in logical sequence (inlroductio n , deve lop­
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WEDNESDAY, OCTOBER 21, 1992 

8:20AM - 8:30AM 

8:30 AM- 10:00 AM 

OPENING REMARKS 
Y oshiaki Ki taza wa 
Chairman of the Xth IPS Meeting 

Anders Heijl 
President of the IPS 

PAPER SESSION I 
Chairperson: T. Otori 
Co-Moderators: M. Wall 

J. Weber 

1 ) Bilateral Visual Field Improvement Following Optic Nerve Sheath 
Fenestration in Pseudotumor Cerebri 
M. Drake, S. Seiff. and J. Horton 

2) Attenuation of the Ipsi lateral Eye's Domina nce Columns Between 20°-60° in 
Huma n Striate Cortex Correlates with the Steeper Nasal Slope of the Hill of Vision 
J. Honon 

3) Visual Field Indices for Lesions of the Central Visua l Pathways 
F . Dannheim, T. Damms, and S, Wessel 

4) Comparison of the Visual Fields Between Psychosomatic and Psychogenic Visual 
Disorders in Children 
K. Harasawa. H. Suzuki, M. Osako, and A, Hoshika 

5) Accuracy of Optic Disc Evaluation and Magnitude ofField Loss in Glaucoma 
A. Heijl. and H. Molder 

6) Automated Flicker Perimetry Using Octopus 1-2-3 
C. Matsumoto, K. Uyama, S . Okuya ma. R. Uyama and T. Otori 

!0:00AM - 10:30AM Coffee Break 

Paper Sessions ........ Room A 
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WEDNESDAY, OCTOBER 21, 1992 

10::10 AM - 12:00 AM PAPER SESSION II 
Chairperson: K. Kani 
Co-Moderatol's: S. Nagata 

M. Lieberman 

1) Comparison of Multiple Stimulus Perimete rs wi t h Humphrey and Goldma n 
M . Bradv, W. Spon se l 

2 ) A Multi-fixation Campimeter ['or the Detection of Glaucomatous Vi sua l Field Loss 
B. Damato, E. Mutlukan. and J. Jay 

3) Cli nical Usefu lness of Oculo-Kinetic Peri metry 
H. Chuma n, N. Nao- i, H. Kubot;a. and A. Sawada 

4 ) Oculokinetic Perimetry Compared with Standa rd Perimetric Threshold Testing 
C. Langerhorst. J . Feliu s. a nd T. van den Berg 

5) Cli nical Evaluation ofOKP 
A. Kato. A. Twase. M. Maeda , Y. Ki ka,awa . a nd S . Myers 

6) Subjective Detection of Glaucomatous Visual Field Defects Using Home TV Set 
M Adachi. and S. Shi rato 

7 ) Preliminary Report of the Use of Laptop Computer Perimetry with a Motion 
Sensitivi ty Screening Test to Detect Optic Nerve Disease in Rural West Africa 
J . Wu, B. ,Jones, A. Brown. I. Murdoch, F Adeniyi, N. Alexander and A. Abiose 

12:00AM - 1:30PM Lunch 

Paper 5essions.. .. .... Room A 
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WEDNESDAY, OCTOBER 21, 1992 

1:30 PM- 3:00 PM PAPER SESSION III 
Chairperson: J. Wild 
Co-Moderators: B. Lindblom 

K. Mizokami 

1) Automated Scotopic Perimetry in Glaucoma 
J. Felius, L. de Jong T. van den Berg. and E. Greve 

2) Visabili ty Threshold for Dark Peri metric Stimulus 
E. Mutlukan, B Damato 

3) Conversion of Norma l Visual Field Data Between the Humphrey-Field-Analyzer 
640, the Rodenstock Peristat 433 and the Octopus 1-2-3 
P. Vivell, B. Lachenmayr, M. Schaumberger, P. Zimmermann .J. Dietrich. and 
C. Bain 

4 ) Effects of Stimulus Size on Test-Retest Variability 
M. Wall, and R. Kardon 

5) Eva luation of Fastpac in a Glaucomatous Population 
J. Flanagan. J. Wild. and G. Trope 

6) Clinical Value of Fastpac - A Comparative Study with Standard Thresholding 
Method 
A. Iwase. Y. Kitazawa. and Y. Kato 

7) Statpac - Fastpac Comparison in Glaucoma 
C. O'Brien. D. Poinoosawmy. and J. Wu 

3:00PM - 3:30PM Coffee Break 

Paper Sessions .... .... Room A 
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WEDNESDAY, OCTOBER 21, 1992 

3:30 PM· 5:00 PM PAPER SESSION IV 
Ch a irperson: E. Gandolfo 
Co·Moderator s: J. Flanagan 

F. Furuno 

1) Weighted vs. Non·weighted Visual Field Indices in Glaucoma 
P . Asman and Anders Heijl 

2) Sensitivity a nd Specificity of Vi sual Field Indices 
M Zulauf .• 1. Caprioli S Mandav". and T. Zeyen 

3) Intra·bracketing F luctuation : A New Peri metric Index" 
M. Zingirian R. Mattioli. P. Cam'is E. Gandolfo. and F. Morescalchi 

4) Priority of Test Locations for Automated Perimetry in Glaucoma 
J. Caprioli. T . Zeyen. and M. Zulauf 

5) Evaluation of Vi sual Fie lds with Clusters of Test Locations" 
S Mandava , M. Zulauf'. J. Caprio li. and T. Zeyen 

6) Reaction Time in Automatic Perimetry: Its Evaluation in Norma ls, Hypertensives 
and Glaucoma Patients 
P. Capris. E. Gandolfo. G. Di Lorenzo. G. Ciurlo. and M, Soldati 

7) Comparative Study of Visual Field Defects Between Normal·tension Glaucoma 
(NTG ) and High·tension Glaucoma (HTG ) 
,1. Yamagami, M, Araie . S Shirat:o. Y. Suzuki and N . Koseki 

Paper Sessions ........ Room A 
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THURSDAY, OCTOBER 22,1992 

8:30AM - 9:00AM 

9:00A M - 10:00A M 

10:30AM - 1:45PM 

3:30 PM- 5:00 PM 

Business Meeting 

Poster (F"ee Communication) 

Excursion 

PAPER SESSION V 
Chairperson: K. Kitahara 
Co-Moderators: S, S hil'a to 

P.Asman 

1) Are Visual Field Defects in t he Lower Hemilield a Risk-factor in POAG? 
E. Gramer, G. Althaus. and U. Korner 

2) Forecasting Progression ai' Glaucomatous Visual Field Loss 
.J. Wild and M. Hussey 

3) Th e Relationship Between r ntraocular Pressu re and Visual Fie ld Progression in 
Glaucoma 
B.Chauhan. and S. Drance 

4) Progression of Ch romatic and Achromatic Sensit ivi ty Loss in Early Glaucoma 
H. Ahe S. Hasegawa. lVI . Takagi. T. Yoshiza",a an d T. Usui 

5) Discrimin ation between Progression and Non-progression Visual Field Loss in 
Low-tension Glaucoma" 
D. Poinoosawmy .• 1. Wu. lc. Fitzke and R Hitchin gs 

6) Analysis or Visual Fi eld Changes Progression in Low Tension Glaucoma 
T. Ogawa. H. Suzumura. 1<. Yabuki. H. Ohkoshi. and T. Hama 

7) Intraocular Pressure-dependent Progression orVisual Field Loss in Advanced 
Primary Open-angle Glaucoma 
lVI. Shirakashi. 1<. Twata. S. Sawa!?Uchi. H. Abe. and 1<. Nanba 

Paper Sessions .... .... Room A 
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THURSDAY, OCTOBER 22,1992 

5:00 PM- 6:30 PM POSTER SESSION I 
Chairperson: R. Mills 
Co-Moderators: K. Nanba 

L. Frisen 

1) Discrepancies Between Single Stimulus and Multiple Stimulus Vi sual Field 
Examination Wich the Pericest Semi-Automated Perimeter in Glaucoma Patients 
C. Langerhorst, D. Bakker, J. Felius, a nd T , van den Berg 

2) Compari son of Mu ltiple Stimu lus Perimete rs With Humphrey and Goldmann 
M. Brady, a nd W . Sponsel 

3) Optimal Stimulus Paramete r Setting in a New Des ign oCComputerized 
Quantitative Layer-By-Layer Perimetry 
T. Bek 

4) A New Screening Program in Kowa Automated Perimeter AP 3000 
H. Suzumura, N. Endo K. Hara sawa. and ']' . Murao 

5) Reappraisa l af Normal Values of Visua l Field Using Octopus 1-2-3 
S . Okuvama, C. i'vl a tsumato 1<. Uyama, a nd T. Otori 

6) Influence of t he Occlusion of the Non-Tested Eye on Sensitivity in Automated 
Perimetry 
P. Cam'is, E. Gandolfo, E, Tarabuso, E . Semina G. Corallo & G. Fava 

7) Effect oCNumber of Test Points in Automated Perimetry Among Normal Untrained 
Subjects 
N . Fujimoto and E Adachi-Usami 

8) Influence oCthe Target Size on the Sensitivity of t he Cen tral Visual Field in 
Patients with Glaucoma 
K. Uyama, C. Matsumoto, S. Okuyama, and T. Otori 

9 ) Evaluating the Blind Spot Using a Spatia ll y Adaptive Strategy: Optimization by 
Means of Computerized Simulatio n 
J. Estreicher, A. Safran, C. Mermoud, a nd T. Lieb ling 

10 ) A Computer S imulation Method for Examining the Blind Spot 
C. Mennoud, A. Safra n, J . Est-reicher, and T. Liebl ing 

11 ) A New [nstrumenL for Assessing Visual Disability: The Visua l Effectiveness Score 
for Acuity & Visual Field 
M. Li eberm an, A. Colen brand er 
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Poster Session 1 conL. 

12 ) Visua l Field and r nvalidity 
E. Gand olfo. G. Di Lorenzo. M. Facino. P. Capris and G. Corallo 

13) Computer-Assisted Moving-Eye Campimetry (CAMEC) 
B.Damato. E. Mutlukan. ,T. McGarv ie. D. Keating. and A. Eva ns 

14) Clinica l Evaluation ofSnow(ield Screen ing Perimetry 
M. Drake and A. Huang 

15) STX Program as a Screenin g Test (or Gla uco ma 
T. Wa ng. P . Hung. L. Lin. and T. Ho 

16) Perill1etric Assessment in an Epidemio logy Swdy: Beaver Dam Eye Study 
W. Sponsel. M. Brady. B. Klein. R. Klein. L. Canto r. J. Ma rtone. M. Menage. and J . 
Nussmeier 

17 ) Detection ofHoll10llYll10US Vi sual Field Defects with F lickering Random Dot 
Pattern 
U. Schiefer. M. Kolb. H . Wilhelm. D. Petersen . .E. Zrenner. and H Harms 

18) Foveal Sensit ivity: Correlation with Central Visual Function 
S. Newman. a nd B. Wnorowski 

19) Peri metric and Fluoresce in-Angiographic Find ings in Ca rotid Arte ry Obstructive 
Disease 
D. Ghi glione . L. Borgia. E. Zini co l". P. Capris. P. All egri . P. Cardillo. and 
E. Ga ndolfo 

20) Prim ary E;ll1pty Sella Syndrome with Visual Field DeCect 
H Mats lio. T. Sugi ura . and K. l\fi zokami 

21) Tempora l, Wedge-Shaped Vi sual Field Defect Associated with Optic Nerve 
Hypoplasia 
M. Ozaki, Y. Futam i, A. Kobori, and A. Sawada 

22) Vi sual Fie ld Defects in Migraine Patients 
R. De Natale, D. Poli meni, M. Narbone, M. Scull ica, and M. Pell icano 

23) Perimetry in Psychogenic Vi sual Disturbances 
M. Ya mamoto, M. Ohike H . Shirabe and K. Sud a 

Poster Session Dis(ussions ........ Room A 
Poster Session I Display ............. Room B1 
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FRIDA Y, OCTOBER 23, 1992 

8:30 AM· 10:00 AM PAPER SESSION VI 
Chairperson: M. Zing'irian 
Co·Moderators: W. Sponsel 

E. Chihara 

1) Pos tural Influence on Vi sual Fields in Normals, Open·angle, and Normal·tension 
Glaucomas 
A. Lietz. ,.J. Flammer D. St:iimpfig. P. Hendri ckson. a nd T . Graf 

21 Does Glaucomatous Vi sual Field Loss Continue Despite Surgically Subnormal 
lOp? 
J . Lynn . W. Swanson. R. Fellman, S. Smith 

3) Long-Term Visual Field Follow-up in Betaxolol-and-Timolol· Treated Patients 
A. Graves, G. Cagle, T. McDonald, J. Collignon.Brach, P . Demailly and J. Flammer 

4) Ti molo l vs. Betaxolol: Effects on Visual Function and Ocu lar Hemodynamics 
W. Spon sel, ,I. Shoema ker . P. Kaufman. F. Blum. M . Brady. K. DePaul, S. Zetlan 

5) Side Dif1erence in In traocu la r Pressure, High·pass Resolution P erimetry, and 
Retinal Leukocyte Velocity 
P. Wanger 

6) Spatial Di stribution of Age Effects in High· pass Resolution Perimetry 
B. Lindblom 

7 ) Comparative Study of Conventional Light Sense Perimetry (Octopus 1·2·3 ) and 
Resolu t ion Peri metry (Fr isen) 
J . Meyer, and J. Funk 

lO:OOAM·IO:30AM Coffee Break 

Paper Sessions ........ Room A 
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FRIDAY, OCTOBER 23, 19H2 

10:30 AM- 12:00 A)\'l POSTER SESSION II 
Chairperson: A_ He ijl 
Co-Moderators: T_ Yamamoto 

B. Damato 

1) The InOuence of Pre-Receptora I Absorption on BlueNe ll ow Automa ted Perimetry 
C. Hudson 

2) Blue on Yellow Peri metry: A Five Year Overview 
C. ,Johnson A. Adams, an d E. Casson 

3) Lea rning Effects in Blue-Yellow Automated Perimetry 
I. !I'lo ss , J. Wild, D. Whi taker 

4) Color Vi sua l Fields: A 5 Yea r Prospective Study in Eyes with Primary Open Angle 
Glaucoma 
P. Sample G. 1Vfartin ez and R. \Vein reh 

5) Genera l Blue Sensitivity Loss in Norma l, Medium and H igh Pressure Glaucoma 
L. de ,long, ,J. Feliu s, T . van den Berg, and E. Greve 

6) The Effect of' Ligh t Scatter on Chromatic Peri metri c Sens itivi ty 
r. Moss J. Wild, and D. Whi taker 

7 ) The Follow-up of Glaucoma with a Reduced Set of Test Points 
M. Diestelhorst, J. Weber, and A. Gau 

8) Po in t By Point Linear Regression Analysi s of Au tomated Vi sua l Field s in Primary 
Open Angle Gla ucoma 
C. O'Brien, a nd B. Schwartz 

9 ) Is Diffu se Visual Field Loss in Low-Tension Gla ucoma a Prognostic Indicator for 
Progression? 
D. Poi noosawmy, J. Sturmer. C. O'Brien , and R. Hitchings 

10) Cumulative Defect Curves and Glaucomatous Field Loss 
P . Asman a nd J. Olsson 

11) A Graphical Bar to Visuali ze the Quantitative Development or Visual Fields 
C. Panoouli s , and J. Weber 

12) "P eri cecal Index" in Early Glaucoma Automated Visua l Fields 
P. Bru sini, M. Della , 17. iVliani, C. Tosoni 
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PosLer Session II cont. 

13 ) A Vi sual Field Index for Nerve Fib re Bundle Defects 
T. Damms. F Dannheim and S. Ahlers 

14) SecLorization of Visua l Field in Gla ucoma 
Y. S uzuki . M. Araie. and Y. Ohashi 

15 ) The Q ua nt ification of Congruence Between t he Ri ght a nd Left Vi sual Fie ld 
J .Weber 

16) Poin twi se Analysis of Serial Visual Fields in Normal S ubj ects 
A. Rudnicka D . Crabb. and D. Ed gar 

17 ) S hort Term F luctuation Versus Bracketing Fluctua tion in Normals, Hypertens ion 
and Glaucomatous Eyes 
R. de Natale , G. Romeo, and F. Fama 

18) Perikon PCL 90: A Statistical Program 
E. Gandolfo, R. MaLtiol i, P. Capris. G. Di Loren7.o . lvI. Zingirian, C. Novaro, 
and M. Da niel li 

19) Mathematical Model of the Glaucomatous Visua l Field. Evaluation of the 'Delphi' 
P rocedure 
M. Go nzalez De La Rosa, C. Mesa Moreno, C. Man tolan Sarmi ento. and F Martin 
Barrera 

20) Exte rn al Control of Testing and Data Ana lysis on t he Humphrey Field Analyzer 
J . Flanagan, and J .W. Cass id y 

21) Comparin g Long Term Variability Using t he Humphrey Field Analyzer a nd t he 
Ring Perimete r in Gla ucomawus a nd Normal S ubjects 
P. House. R. Cooper. and M. Bulsara 

22) Probabi li ty of Global Indices in Low Tension Glaucoma" 
C. Hong a nd I<. Song 

12:00AM - 1:30PM Lunch 

Poste r Session Discussions ...... .. Room A 
Poster Session II Displav ............ Room Bl 
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FRIDAY, OCTOBER 23, 1992 

1:30PM - 3:00PM POSTER SESSION III 
Chairperson: C. Johnson 
Co·Moderators: Y. Yamazaki 

C. Langerhorst 

1) The Magnitude and Locus of Peri metric Fatigue in Normals and OHTs 
C. Hudson, J. Wild, A. Searle, and E. O'Neill 

2) Reliability Indices in Automated Perimetry 
G. Corallo, E. Gandolfo, A. Magnasco, E. Semi no. F. Moresca1chi. C. Novaro. and M. 
Danielli 

3) Fixational Instability During Perimetry and the Blindspot Monitor 
S. Demirel and A. Vingrys 

4) The Effect afFixation Loss on Perimetric Reliability 
A. Vingrys and S. Demirel 

5) Performance of Unreliable Patients on Repeat Perimetry" 
R. Mills, Y. Li, and B. Trivedi 

6) Serial Comparison of Reliability Indices in Conventional and High-Pass Resolution 
Perimetry in Normal Subjects 
R. Mohandas, ,T. Whelan, B. Chauhan, and T. McCormick 

7) A Comparative Study Between High·Pass Resolution Perimetry and Differential 
Light Sensitivity Perimetry in Glaucoma Patients 
Y. Kono, M. Maeda, T. Yamamoto, and Y. Kitazawa 

8) High-Pass Resolution Perimetry: Comparison Between "Mean dB Score" and 
"Neural Capacity" in Glaucoma Diagnosis and Follow-up 
P. Wanger and L. Martin-Boglind 

9) How Does High-Pass Resolution Perimetry (HRP) Estimate Retinocortical Neural 
Channels? 
L. Fris8n 

10) Estimation of Receptive Field Area and Density of Human Retina Using Computer 
Simulation 
S. Nagata, M. Takashima, T. Inui, and K Kani 

11) Examination of Receptive Field Using Automatic Perimeter 
M. Takashima. S. Nagata and K Kani 

12) Characteristics of Frequency·of·Seeing Curves in Glaucoma 
B. Chauhan, ,1. Tompkins. R. LeBlanc, and T. McCormick 
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Postel' Session ill cont. 

13 1 Frequency-of-Seeing; Dependence on Total Deviation 
A. l'Teijl. J. Ol sson. B. Bengtsson. and H. Rootze n 

141 An Analysis o[,Spatial Summation Using Humphrey Field Ana lyzer 
N. [yorio G. Taka hashi. N. Kovama. and K Kitahara 

15) Motion Perception in Pa tie nts with Ocular Hypertension and Primary Open -angle 
Glaucoma 
S. Moriya. K Matsuda. and J. Azuma 

16) Temporal Modulation Perimetry in Glaucoma and Ocular Hypertension 
E. Casson and C. Johnson 

17 ) The Normal Visual Field in Light-Sense, Flicker and Resolution Perimetry 
B. Lachenmayr, K. Angstwurm, B. Bachmayer, S. Kojetinsky. and M Schaumberger 

18) Luminance Th reshold F li cker Per imetry in Primary Open Angle Glaucoma, Ocular 
Hypertension and Normal Controls: The Effectof Flicker Frequency 
M. Austin C. O'Brien. and P . Wishart 

19) Large Field Sinusoidal Flicker Testing Separates Glaucoma Patients from 
Normals 
A. Bechetoille a nd B. Bou ss ion 

201 P eri metric Swdies on Long-Term Hypote nsive Glaucomas After Fi ltering Surgery 
by Intraoperati ve Mitomycin Application 
PHung T. Ho. J Hsieh. P. Liu, and Y. Hou 

21 ) A Long-Term Vi sua l Field Evaluation of Glaucoma Patients Topically Treated with 
Timolol or Carteolol 
A. Wegner. l. Ugi, and H . Hofmann 

3:00 PM - 3:30PM Coffee Break 

Poster Session Discussions .... .. .. Room A 
Poste r Session III Display ...... .... _Room B2 
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FRIDAY, OCTOBER 23, 1992 

3:30 PM- 5:00 PM PAPER SESSION VII 
Chairperson: B. Schwartz 
Co-Moderators: M_ Drake 

G_ Tomita 

1) Optic Disc Topographic Changes Following Intraocular Press ure Reduction in 
Normal-tension Glaucoma and Primary Open Angle Glaucoma 
S. Sogano, G. Tomita. and Y. Kitazawa 

2) Repeatabili ty of the Glaucoma-scope for Optic Nerve Head Analysis 
H. Hoskins. ,] . Hetherington. M. Glendav. S. Samuels. and S. Verdooner 

3) Cluster-Analysis of the Three-Dimensional Optic Disc Topography 
R. Burk, K. Rohrschneider, H. Valcker, and H. Noack 

4) Correlation Between Optic Disc Changes and Visual Field Loss in Patients with 
Uni lateral Glaucoma 
J. Funk. J. Soriano. and D. Ebner 

5) Computerized Image Analysis in the Glaucomatous Optic Disc Color Changes 
M. [to. K. Mizokami 

6) Correlation Between Optic Disc Changes and Vi sual Field Defects in Glaucoma 
K. Nanba and K. Iwata 

7) Regiona l Differences of Functional and Structura l Changes in Glaucoma 
y. Yama7.aki. F. Takahas hi. C. Koide. and H. Yamada 

Paper Sessions .. .. .. .. Room A 
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FRIDAY, OCTOBER 23,1992 

5:00PM · 6:15PM POSTER SESSION IV 
Cha irperson: Ii'. Danllheim 
Co·Moderators: M. Araie 

D. Hoskin s 

1 ) Correlation of Asymmetric Dirrerences or Vi sual Fie ld s with Asymmetric 
Differences in Optic Disc Cupping and Pallor and Reti nal Nerve Fiber Layer 
Thickness in Primary Open Angle Glaucoma 
T . Takamoto, B. Schwartz, and V. Nangia 

2) Positive Correlation Between Rotation the Disc and Location or Glaucomatous 
Scotomata 
E. Chihara 

3) Latera l Difrerences in Shape and Colour orthe Optic Disc· Are There Any 
Correlations? 
H. Zenker, P . Mierdel, E. Man'" 

4) A Measu rement·Value ror the Thickness orthe Nerve Fiber Layer and the 
Configuration of the Excavation in Glaucoma Patients· A Cli nica l Study Using the 
Laser Tomographic Scanner (LTS) 
E. Gramer H. Maier and E . l'vlessmer 

5) Comparison of Clinical Method s to Detect Structural Damage From Early 
Glaucoma 
D. O'Connor J. Caprioli, and T. Zeyen 

6) Choroidal P lerometry: Clinical Application 
G. La mbrou , T. van den Berg Ii'. Temporelli and E . Greve 

7) Visual· Fie ld Defects and Peripapi llary Choroida l Blood F low in Normal·Tension 
Glaucoma 
C. Prunte D. Stlimptig. and tJ. Flam mer 

8) Comparison of Visual Field DefecLs and Optic Disc Cupping in Low-Tension 
Glaucoma and Primary Open Angle Glaucoma 
M. Fujii, N. Katsumori, and K. Mi7.0kami 

9 ) Angioscotomas in Automated Perimetry: Diameter and Locations of Neighboring 
Vessels 
A. Sarran, A. Halran E. Sarran G. van Melle and C. Mermoud 
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Poster Session IV cont. 

101 Using Lhe High- Pass ResolUlion Perimete r in Dete rmining the UsefiJlness of the 
C PI' Lenses in Retinal Dystrophies 
1< . Ovama. T. Tokuhisa. K. Kitahara . and R. Tama ki 

111 A Dissociation of Thresholds Between Goldmann Kinetic Perimetry and Hi gh-Pass 
l1esolution P eri meLry in Retinitis Pigme ntosa 
T. Toku hisa R Tamaki. K Ovama. and K. Kita ha ra 

12) Visua l Fi eld an d Vitamin A Deficiency 
A. Poli zz i. M. Bovero. M. Brezzo. R. Ges i. M. BaI·betta. 1<;. Ga ndolfo. and M. I' ioret to 

13) The Ro le of Co mpu te r ized Perimetry in P re-O perative E xamination of Pa ti e nts 
with Senil e Catanlct a nd Macul a r Dege neration 
M. Rud neva. A. Zo loto revsky. and A. Ismankul ov 

141 Hetina l Toxicity of Si licone Oil Studied by Means of Computerized Peri metry 
A. Reibaldi. M. Uva. G. Panta. and D. Randazzo 

15 ) Do Laser Scars Grow in Spite of Successful Lase r-coagulation of Subretinal 
Neovascularizations (SNRV )? 
P. Janknecht . J. Sor iano. J . Funic L. Hansen 

16 ) A Touch-screen Multi- stimulus Video-campimete r 
E. Mutlukan D. Keating. B. Damato 

17) Preli minary Repo r t on Objective Per imetry by Visua l Evoked Pote nt ia ls 
M. Fio retlo. G. Fava. C. BI11tolo. 1': . Ga nd olfo . a nd M. Zingir ia n 

18) Clinica l E valuation of a New Co mb ined F licker and Static Perimeter 
C . O'Bri en. M. Austin P . Wishart. P . Wareing. a nd P . Hammond 

Poster Session Dis(U 5Sions ... .... . RoOlU A 
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ABSTRACTS FOR ORAL PAPERS 

CI-IAIRI'ERSON: T. OTORI 

CO-MODERATORS: M. WALL 

J. WEBER 

1) 

PAI'EI{ SESSION I 

Wed., Oct., 2 1 
8:30 AM - 10:00 AM 

BILATERAL VISUAL FIELD IMPROVEMENT FOLLOWING OPTIC NERVE SHEATH 
FENESTRATION IN PSEUDOTUMOR CEREBRI 

MV. Drake, S.R. Seiff, J. Horton, UCSF, San Francisco CA 

optic nerve sheath fenestration has become an increasingly 
popular treatment for patients with visual loss due to chronic 
pseudotumor cerebri. Between November, 1988, and May, 1992, we 
performed optic nerve sheath fenestration on 16 nerves of 15 
patients with this diagnosis. Each patient had pre- and 
postoperative visual field examinations using the Humphrey Field 
Analyser and program 30-2 . Followup visual field examinations 
performed two to eight weeks postoperatively showed slight to 
dramatic improvement in 15 of 16 procedures. The mean 
preoperative mean difference (MD) was -16 .89 (range -3.72 to 
-30.73) in the ipsolatera l eye. The mean postoperative MD in the 
ipsilateral eye was - 9 . 20 (range - 3.87 to -20.66). Interestingly 
the contralateral eye had clinically significant visual 
improvement as well. In contralateral eyes the mean preoperative 
MD was -10 .67 (range 3.25 to - 23.02) and the me a n postoperative MD 
-5.25 (range +0 .34 to -12.03). 

Our findings indicate that unilateral optic nerve sheath 
fenestration is often followed by bilateral visual field 
improvement. 

2) 
Attenuation of the Ipsilateral Eye's Dominance Columns Between 20'_60' in Human Striate 

Cortex Cort'elates with the Steeper Nasal Slope of the Hill of Vision 

Jonathan C. Horton, Dept. of Ophthalmology, UCSF, San Francisco, CA, 94143-0350, USA 

Inputs to striate cortex serving each eye are organized into alternating parallel stripes called 
ocular dominance columns. These columns can be labelled in autopsy tissue by a histochemical 
reaction for cytochrome oxidase. After loss of vision in one eye, enzyme levels diminish in 
columns formerly driven by Ihe blind eye, causing a striking pattern of alternating dark and light 
stripes to emerge in layer IYC of striate cortex. The overall mosaic formed by the columns has 
been reconstructed in 3 human occipital lobe specimens from serial flattened sections reacted for 
cytochrome oxidase activity. These reconslructions show that the ocular dominance columns of 
the ipsilateral eye and the contralateral eye are approximately of equal width in corlex 
representing the central 20' of the visual hemifield. However, columns of the ipsilateral eye 
become increasingly attenuated, compared with the columns of the contralateral eye, from the 
peripheral margin of the optic disc representalion (- 20") to the beginning of the monocular 
crescent representation (- 60'), where columns cease altogether. This normal shrinkage of the 
ipsilateral eye's dominance columns in peripheral binocular cortex correlates with the lower 
density of retinal ganglion cells in temporal retina compared with nasal retina at eccentricilies 
beyond 20', and may account for Ihe steeper nasal slope of the hill of vision. 
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3) 

VISUAL FIELD INDICES FOR LESIONS OF THE CENTRAL VISUAL PATHWAYS 
r: Dannhcirn*, C[ Damms. & S. Wessc! •• 

• Dept. of Ophth ,lI mo!ogy. University or Hamburg •• Dept. or Neurology. Hcidbcrg General Hospit:ll, 
Hamburg, FRG 

The database PERIDATA provides a number of new indices by calcu lat ing the 
conformity of values of sensitivity in confined areas of the central visual field. We 
applied two of these, one for hemiopic and another one for quadranopic defects , to the 
OCTOPUS G 1 normative population (n=836), and to visual fi elds in lesions of the 
chiasm (n=106), the optic tract (n=34), of supra-genic ulate lesions (n=36), and fields in 
optic neuritis (n=75). 

The hem i-index was abnormal in 50, the quadrant-index in 53 healthy eyes (specificity 
94%). 144 of 150 fields with hemiopic defect s due to lesions of the chiasm or further 
central pathways presented with a pathological hemi-index (sensitivit y 96%). All 6 
missed fields had on ly mild hemiopic alterations and a pathological quadrant-index. 
From 55 abnormal fields in opt ic neuriti s, only 4 showed a moderately elevated hemi­
index, whereas 12 had an abnormal quadrant-index due to nasal nerve fibre defects. 
The separation of the different clinical entities with these indices is demonstrated by 
ROC curves. The two indices obv iously facilitate the interpretation of visual fields. 

4) 
COMPARISON OF THE VISUAL FIELDS BETWEEN PSYCHOSOMATIC 

AND PSYCHOGENIC VISUAL DISORDERS IN CHILDREN. 
Kayoko Harasawa I , Hiroko Suzuki 1, Masnhiro Osnko I, Akinori Hoshika2 

1 Dept. of Ophthalmology, 2Dcpl. of Pediatrics. Tokyo Medical College. Tokyo 

It is well known thallhc JXll icnt with psychogenic visual disorders (PVD) exhibits characteristic visual 
fields . but Ihe visual fields or the psyc hosomatic disorders (PSD) patient without PVD are not well 
in vestigated. Twent y-one childrcn with PVD, who had dccreased visual acuities and showed 1.0 or more 
visions with plano or trick lens, and twcnty-one children diagnosed [IS PSD by pediatrician were included in thi s 
study, and we perrormed kinctic and static Ix:rimclry on these two groups and comparcd the results. 

At the initial Goldmann perimetry. PYD group (42 eyes) showed 21% COil traction, 10% crossed 
isoptcrs , 7% irregular isoplers, 7% mild contmclioJ1 , 5% spiral isoplcrs, and 50% normal field, whcreas PSD 
group (42 eyes) showed 5% irregular isopters and 95% nomlai fie ld. Humphrey Ficici Analyzer program 30-2 
or 24-2 was also perfonned on the patients with normal Goldmann fie lds (including the fic lds normalized during 
follow-up). In scventeen eycs with PVD (9 paticnt s), therc were II diffuse depress ion, 4 localized depression . 
and 2 normals. In thirt y- two eyes with PSD (16 patients), there were 19 diffuse depress ion, I locaLized 
depression, and 12 nannals. All of 8 eyes with PVD, whose Goldmann fields were normali zed during follow­
up, showed abnormal Sialic fields. The pereentnge or the visual fields which indicated high fixati on losses. 
false negativc, or shorHcnn nuctualion, was greater in PVD group than in PSD group. 

Although the PSD group showed 95% normal Goldl1l ~lIlll fi elds, 65% of static fields were abnonnal. 
In the PVD group. cven if the Goldmmm fields were normalized during follow-up, fun ct ional visual field loss 
in the stalic fields were vcry common. and response characteristics were unusual. 
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ACCURACY OF OPTIC DISC EVALUATION AND MAGNITUDE OF FIELD LOSS IN GLAUCOMA 
Anders Hcijl and Harras MOlder, DcparUnenl of Ophthalmology in Malm5 

Universi ty of Lund, Sweden 

We studi ed the diagnoslic power of subjective optic disc evaluation in rela tion to magnitude of visual rield 
loss in 113 eyes with glaucomatous fie ld defects identified by computerized threshold perimetry. Studied 
eyes were outside nonnal limits on the Glaucoma Hemifie ld Test of the Statpac 2 program. Fourty-two 
eyes were treated with mioLi cs and 7 1 were not. Visual acui ti es were ~ 0.8. The optic di scs were 
independenUy classified as nonnal or glaucomatous by five ophthalmologists in a masked fashion. For 
analysis, eyes were divided into quanilcs according to the extent of fie ld loss as measured by Mean 
Deviation. 

Overall sensitivity for recognizing glaucoma dcpended significantly on thc dcgrce of fi eld loss (p<O.OI, 
simple regression analysis), being 83% in the quartile wi th most pronounced fi eld loss (MD between 
-25.03 and -15.4t) and 64% in the quarti le with best MD vatues (MD between -4.66 and -1.44). Miosis 
did not influence this relation significanL1 y in multiple linear regression analysis. 

Thus U,cre was a considerable percentage of eyes with reproducible glaucomatous fi eld loss which was 
missed by disc evaluation. Such diagnos tic misclassiJicm ion was most common in the eyes with milder 
field loss, where 36% were classified as normal on disc inspeelion alone compared with t7% in the 
quartile with most advanced loss . We concl ude that automated static perimetry and disc inspection are 
complementary techniques for recognition of carl y glaucoma. 

6) 

AUTOMATED FLICKER PERIMETRY USING OCTOPUS 1-2-3 
C. Matsumoto, K. Uyama, S. Okuyama, R. Uyama and T. OlOri 

Department of Ophthalmology, Kinki Un iversity School of Medicine, Osaka-Sayama, Japan 

IL is known that flicker perimetry is more sensitive than light threshold perimetry for 
detecting early glaucomatous visual field defects. Using the OCTOPUS 1-2-3 and its remote 
software package, we developed a strategy of automated nicker perimetry for the central 30 
degrees visual field on a IBM personal computer. In all of our programs, we used a 
bracketing methodlO define cff at each test pain!. The ca tch tri als for the fa lse-positi ve and 
the fal se-negative answer were tested to evaluate cooperation of the patien!. Short-term 
nuctu ation was also tested to exam ine the reliabili ty of the fli cker perimetry. Using thi s 
program, we studied the static flicker fi eld of 53 normal subjects and 36 early stage glaucoma 
patients. The normal static flicker field was found to be alm ost flat in shape under our 
examination conditions. The nicker fusion threshold decreased slighLly with age. In most of 
the normal subjects, the catch trials of our automated Ilicker perimetry were less than 10 %, 
indicating that patient reliability was almost as good as for OCTOPUS perimetry. Au tomated 
fli cker perimetry was able to detect early glaucomatous visual field defects which had not 
been clearl y recognizcd wi th OCTOPUS perimetry. 
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COMPARISON OF MULTIPLE STIMULUS PERIMETERS WITH HUMPHREY AND GOLDMANN 
MaDI A Bmd!l William E. Sooosel Indiana Un iversity, Indi a napolis. IN 

Automated perimetry in the Unlled S ta tes has been dominated by th e Humphrey Vis u a l 
F ie ld Ana lyzer. a full-bowl s tngle-stImulus proJ ccUon perimeter. Tes ting time Is typIcally 14 
m inu tes per eye In normal eyes. In r ecent years several high-speed multiple s timulus 
perimeters (MSPs) have been Introduced. These can 5ubs tantla lly reduce testLng time and 
encourage flxaUon by presenting a series or concentrIcally arranged pa tterns of 0 -4 s Umuli. 
Prior s tudies with a utomated MSPs (as well as longsta nding European experience with the 
ma nually-operated Friedmann Visual Field Analyzerl Indicate th a t typical c linical s ubj ects 
can perform such testing without difficulty. Each pa tient response is a forced choice from 16 
poss ible pattern' options, mlnimiZlng falsc-pos lUve a nd -negaUve res ponses which confound 
trad itIonal s ingle-stImulus m ethods. The Dlcon TKS 4000 (Vls medl . Henson CFA3000 
(Keeleri. a nd Marco MT -336 MSPs a re a ll computerized Instruments which can test the 
centra l vis ual fi eld and provide numerical fie ld Indices for a norma l eye In less than 4 
minutes. The number of pOints tes ted In each Instance exceeds that tested using the 30-2 
program, but quantification of threshold values a t each s timulus locus Is abbreviated rela tive 
to the Humphrey full-th resholding s tra tegy. The bas iS for comparing these Ins truments with 
the Humphrey was to compa r e their output with th e prevailing clinical standard. 
ComparaUve data an alyses a nd case examples are presented from am ong 30 glaucomatous 
pa tients and 30 age-related norma l s ubjects. Indices [rom a ll three MSP's were s ignificantly 
correlated wlih the Statpac Globa l Indices of the Humphrey 30 -2 In both normallve and 
glaucom atous populations (p:5.0 1) . Goldma nn vis ua l fi elds were obtained on the same 
population. Qualitative and quantitative comparison of the MSP's and the Humphrey 30-2 to 
the Goldmann fields Is a lso presented. 

2) 
A HULTI-PIXATION CAMPIKBTBR POR THB OBTBCTION or GLAUCOKATOUfl VISOAL PIRLD LOSS 

Bertil B Oaaato , Irk.n KUtlukan , J ettrey L Jay 
Tennent In_ t ituto of Ophthalmology , GlaGgOY 

The ~ulti - tix.tion glauco~a acreening chart i a a hand-held tengent e c reen wit h a central black reat 
Iti=ulua on a white background and 26_nuchered fixation target. l ocated eecentrically . The pat i en t look. 
at eaeh number in turn ao a a to poaition the teat atimulu a at known point a within t he ce ntral 15 d.gr.e 

vi.ual field . Any nu~ere aeeociated with diaappearance at the et imulu a are recorded on a miniatur e 
yeraion of the chart on a record aheet . Th e teat ia po_i tiye if any point i. conaiatently ~ieeed. 

Whe n 222 ayea of 126 glaucoma patient. wara axaminad u.ing a 1.5~ eti mulu. the O~ te.t wa. po.itiva in 

'0' at eye. with r elativa ecotom.e , 81 , at ey.e with .=all .beolute ecotoma . leparate trom the bli ndlpot , 
and 100' of eyel with Ilore lever., viaual field 1011 . In 186 right eYDI o f normlll individuala , the OlU' 

te.t gave a f alee poeitivlI r luult in It of patiente unde r the ega of 60 y.a.rI , 9, of patientl aged 60 -1 0 

yeara and 13, of patient. older than 70 Yllarl . With a lam Itimulu. , there WlIl lI no falee poeitive reeu lt . 
in 3 1 nor~.l a ye. of individl.l a l. ovar '0 yean) nowavar , furthar ev aluation in 1'. gh.ueo",at ou. aya . 
Ihowed that the ee neitiyity di:Diniehed to l!i\ in eye . wi th relative I cotcaae and 60, of eyll l with I lIIall 

ablol ute I cot a.ae '.p. rate from the bli nd.pot . Thil Itudy indieatea tha naed for improving t ha atimulul, 
poea ibly u&lng a lIght ~tting diode , a~ to .xamina tha fi.ld to 25 degree. . Wit h thea. i~provem.nt. , 

multi_fixation campimet.ry .... y be a uleful .djunct. t.o opht.halmoe copy and tonometry in the communit.y alld 
other a itu'Ition. which pr ec lud. other lIIet.hod_ which preclude eonv.ntion"l _thode. 
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CLINICAL USEFULNESS OF OCULO-KINETIC PERIMETRY 

Hideki Chuman, Nobuhisa Nao- i, Hidenori Kubota, Atsushi Sawada 

Department of Ophthalmology, Miyazaki Medical College, 

Miyazaki , Japan 

Oculo-kinetic perimetry (OKP), developed by Damato is a new and simple method of 

visual field examination in which the palient's eye moves during the examination , 

instead of the target. We performed OKP on glaucoma patients to assess its usefulness 

in glaucoma screening. OKP could not reveal any abnomality in all the eyes of stage I 

in Kosaki's classification of glaucomatous visual field. It detected visual fi eld defects ' in 

17% of the eyes of stage lIa, 1 5% of the eyes of stage lib and 100 % of the eyes of stage 

III. The sensitivity of OKP in detecting visual field defects in Bjerrum's area was 15 % in 

stage II eyes and 100% in stage III eyes. The detecting threshold of OKP is presumably 

comparable to 1-4 or 1-3 stimulus of Ihe Goldmann perimeter. OKP is a useful tool for 

the screening of glaucoma. 

4) 
OCULO<lNETIC PERIMETRY COMPARED WITH STANDARD PERIMETRIC 

THRESHOLD TESTING 

C.T. Langerhorst, Joost Felius, Thomas J.T.P. van den Berg . 
University of Amsterdam . 

To make a calibration of oculokinetic perimetry (OKPI as developed by Damato in terms 
of conventional perimetric threshold values, 33 eyes with either glaucoma or ocular 
hypertension were tested with a standard Humphrey Field Analyzer using the Central 
30-2 threshold test and twice with a 26-point OKP chart . The frequency of seeing of 
the OKP test spot was plotted against 30-2 threshold s. Thi s showed a weak relation 
betw een the two tests, even after eyes w ith poor fi xa tion we re omitted. Local adaptati­
on probably caused a number of fa lse positives. False negative data were found to 
occur preferentially in border areas of visual fie ld defects. The average frequency of 
seeing curve over all data showed a 50% frequency of seeing for the OKP stimulus at a 
15.2 dB equivalent conventiona l threshold value . 
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A . Ka t o *, A . Iwase*. M. Mae d a*, y , Kil az awa* . S. Mye r s + 
* De par t me nt of Ophthalmo l ogy, Gif u Uni ve r s it y Sc hoo l o f Me dicine , 
Gifu-shi, Japa n, +Humphr ey In s trument s , S a n Leandro, U.S.A. 

Oc ulokine tic p e rim e tr y (OKP ) is a s impl e p e rime t ri c s cree n i n g 
me thod devel o p e d Da ma t o i n wh ic h th e p a ti e nt fi xa te s a number o f 
lo c ation s in turn, a nd r e port s wh e th e r a s ing l e fi xe d s timUlu s 
ca n be s een. Th e t e chn i q u e l e nd s jt se lf to impl e ment a tion in th e 
s impl est of form a t s , e . g . a whit e ca rd on whi c h th e fixation 
points and the s ing le stimulu s are printed in bl a ck ink, and thus 
mi g ht be us e ful in popul a tion st udi es . We ex a min e d 30 normal s 
and 40 g lau coma p a ti e nt s in ord e r t o c omp a r e OKP scr eening 
r es ult s with Humphr e y thr es hold p er imetry. While OKP detect e d 
def e cts in a ll g l a uc oma tou s eyes with mod e rate o r a dvanced 
d e f ec t s (Aulh o rn - Greve's c l ass i f i cat ion: S t age III or wor se ) , 
mor e than two third s o f g lauc oma e yes with d e fects d e mon s trat e d 
by Humphrey p e rimetry f a iled t o s how an y abnormality using OKP . 
Re l a tiv e to Humphr ey p e rime try, t h e 50th p e rc e ntil e of loss which 
c ould b e d e t ec ted b y OKP wa s 22 dB, a nd t h e 9 5 th perce ntil e was 
34 dB. Th e abilit y o f th e OKP Gl a ucoma Scr ee ner to det ec t 
g l a ucoma tous vi s ual fi e ld lo ss i s r a th e r limi ted. 

6) 
SUBJECTIVE DETECTION OF GLAUCOMATOUS V ISUA L FIELD DEFECTS 

USIN G HOME TV SE T 
Misato Adach i M. D . and Shiroaki Shirato M. D. 

Department of Ophthalmology, University of Tokyo Schoo l of Medic ine 

The recogn i t ion of the i r v i sual fie ld d e fects ( VFD) i s important to improve 
the medical comp liance of glaucoma pat ients . I f thel~ e i s a practicab le method 
for the subjective perception of VFD, it can a lso be a good screen ing method 
for g laucoma, s ince glaucoma patients generally do not notice their VFD until 
the advanced stages. We studied the usefu lness of the noise- field spon t an eou sly 
generated on a home telev i s ion screen for subject i v e pel~ception of VFD in 300 
eyes wi th p dmary open ang le g laucoma, including 130 n ormal tension g laucoma 
and 200 normal eyes. A ll glaucoma su bjects had never perceived their VFD. 

I n g laucoma eyes, 272 eyes cou ld perceive abnol"mali ties of the noise-fie ld 
wh ich corresponded to VFD confi rmed by stat ic perimetl"Y. I n 7 norma l eyes 
abnorma li ty of the noise - f i e ld Wel"e p erce ived at the blind spot. The sens iti v ity 
and spec i ficity of the test wel"e 92 % and 97 %, respect i ve l y . Th e time t"equil"ed 
for test ing one eye was 3- 5 seconds . The res ults ind icate that the Noise- Field 
Tes t using a home te levision set can be an excellent method for sub ject i ve 
detection of VFD and can be u sed for g laucoma screening . 

- 37-



I'AI'ER SESSION II 

Wed. , Oct. , 2 1 
10:30 AM - 12:00 AM 

7) 
PRELIMINARY REPORT OF THE USE OF LAPTOP COMPUTER PERIMETRY WITH A MOTION 
SENSITlYITY SCREENING TEST TO DETECT OPTIC NERYE DISEASE IN RURAL WEST AFRICA. 

JOHN X WU 1,2,). BR JONES"), A CASSELS BROWN 1.], I MURDOCH I, ) , F ADENIYJl ·4, N. Alexandcr1,l and 
A ABlOSE1,4 

lG uinness Eye Unit, Ins tit ute o f He..-d th , Ahamadu Bell o Uni versity. N igeria; 2G laucoma Unit , Moorfie lcls Eye 
Hospita l , Lo ndon: l Institule of Ophthalmo logy, Lo ndo n; 4Natio nnl Eye Center, N ige ria . 

Following a S1JCtc:uru1 study using IlIp lOp compLIlc:r ptrimclry ","'im a mo lion sensitivity screening Icsl(MSSl) \0 dell!CI carty ghl\Jcon\ll in 

U .K.(Wu c: t aI, 1991),. cOlllmuni lY based survey to dell:cl oplic nerve disease (ON D) due \0 onchocerciasis Dnd o lher causes wa~ conduclcd 
in mru t Nigeria. We used dll ill from the WHO projccllD 870456 , hased 0 1111 su mplc population of over 4297 aged 15-65 years in KAdUll1I 
stille , No rthern Nigeriu . 111; 5 slUdy cnn ~1 5led of threc uppronches 10 scree n fo r aND. TIle first wn~ callcd the Ba~i e Eye Eltllminntio n(BEE) 
which was pcrfonllcd lIy 6 truined opll1hnlmic llUrsc~ includcd vi sunl IIcuity (using single E oplOlype li t 6 metcu) , Visual fi cld h:: s1inll using 
coumlng Iingc r5 lield teM, 'l'I:d dot I~ SI card'. clt\cnl:11 cye eltlll11;n:1I;On and Opt;c disc e ... alual ion. The 5Ccond approach, called the Special 
Eye Examinal;on(SEE) was performed by ophlhall11010g;l>t1l on any pason wilh II. visual acuily of I ~ s.s Ihan 6/9 o r n visual field d efect. The 
S EE consisted o f 11 fu ll complem ent of d iagnostic investigat ions, in:luding slit Inmp hiomicroscopy. al1d Goldmann app l~nalion tono mctry, 
dil'l:ct a nd indil'l:ct (unduscopy, FricdnUl nn field a nll. lys is, und rundal fluol'I: sccin angiography. The th ird appro:1eh , the M SST, was 
perrormed by tra ined technicil ns lind sUl,crviscd tra ined village helpers. From the WHO project populatiol1, 1153 villagers were examined 
by all th rec approachelin this siudy . To measure rcproducibili ly , 303 persons were re tested using Ihe test a fi.: r one year . TIle test is very 
e rrective in de tecting ab llonnDls. In order 10 IIvoid I ~-uh$la nl ia l propo rtion of' f~l se posil ivu " \Io'ho don' l show any abnonllali lY h y the other 
clinica l tcst in used, adjuslllIentll are being made 10 the criteria used ror recognising abnonnllii ty . Th.:se re~-ult s ",,·ill be prcsented. 

Wu X cI ::.l:12plop rOllll'u\er perim<:1t)' [or &ltUI:(Iffi:I &(: ru:ning. In~ClI ~hth;t.lmol & v_ Sc i. 190) 1; 32{4. lup l):8 1O. 
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1) 

AUTOMATED SCOTOPIC PERIMETRY IN GLAUCOMA 

loost Felius! , Leo A.M.S. de long', Tom 1.T.P. van den Berg'"' and Erik L . Greve! . 
LGlaucoma Center. Univ . of Amsterdam, 'Netberlands Ophthalmic Research Institute, lDept. of 

Medical Phys ics and Informatics, Univ. of Amsterdam, Amsterdam , The Netherlands. 

It is suggested that other mechanisms, than those tested with conventional perimetry, are affected 
earlier or stronger in glaucoma. See for instance the resul ts of blue-<> n-yellow perimetry] 11 . In view 
of possible similarities between the sbo rt~wavelength-sensitive cone-system and the rod-system, we 
wanted to investigate in the present study if scotopic perimetric thresholds were affected in early 
glaucoma. A Humphrey Field Analyzer was used with background illumination switched off. 21 
POAGs, 23 glaucoma suspects, and 18 controls participated in this study . 

Adaptation curves were measured during 20 minutes of dark adaptation for al l subjects on two 
locations in the visual field (where poss ible both in healthy areas and in relative defect areas). 
Adaptation in the POAG group did not seem to be slower than in the control group . Subsequently, 
visual fields (YF) were assessed under scotopiC condit ions with Goldmann stimuli III and V, and 
under standard photopic conditions (10 cd/m background) with stimulus Ill. Results showed, that 
scotopic VF's did not differ signi ficantly from photopic VF' s. So, scotopic VF's, unlike blue-<>n­
yellow VF's, do not sbow earlier defects. 

[II l ohnson CA, et aI . In: Perimetry Update 1988/89, 3 1-37. 

2) 
VISIBILITY TURRS80LD POR DARK paRIKETRIC STIMULUS 

Bek." Hutluka". Bertil I!! Dama to 

Tennent In.titut. of Ophthalmology, Glaagow 

Dark pe~i~etric .timuli are not conventional but ~ay have advantagea over br i ght atimuli io cartain 
aituationa. Twenty-live glaucomatoua eye a with 6/6 viaion ware .x&mined with the Bumphrey Auto_Perimet.r 
Threaholding Program 30 -2 and CAKZC, uaing dark-an-bright a~imuli of four different. contra at level a on a 
cathoda rey tube with lOcd/m2 background lumin~nce. The ret in&l aena i tivity level a in te~. of B~fhrey 
dB thr •• hold value . r.quired tor the ewarene •• of different .izea of dark . t imulu. (1 .81D111.

2
, 3 . 11D111. a.nd 

.. . 9 ... 2 ) were det.rmined a t five eccantricit.ie. \otit h a total. of 10,400 point - by- point coaparilon. . T.n 
eye. were al ao teeted with identical .iaa. and contraat. of dark Itimuli on 100 cd/a

2 
backgrou nd, Lower 

I tillulul contra.t. and higher blckground lwa.in&nca leval required high.r ratinal I .naitivit.y for d ark 
Itiaulua d.tection. Eighty _fiv. per cent dacr •• le in dark Itimulul contralt (Weber'a) required an 

ave rag. of adB higher ratioal aenaitivity . On. log- un i t incr •••• in t he b.ckground luainanca railea the 
thr.ahold for 1 . 8dB . Th. c a l .ibration of t.h. dark Itiauli in thi. It.udy .hould . l low tb. d.ve l o~ent of 

aore aophi ati cat ad t.at a f o r the detection of gl&ucoaA . 
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3) 

CONVERSION OF NORMAL VISUAL FIELD DATA BETWEEN THE HUMPHREY-FIELD­
ANALYZER 640, THE RODENSTOCK PERISTAT 433 AND THE OCTOPUS 1-2-3 

Patrick Me Yivell Bernhard j . Lachenmayr Markus M Schaumherger. Peter Zimmermann 
Johannes Dietrich. Curtis Bain 

Un ivers ity Eye Hospital, Math ildenstr. 8, W-8000 Mun ich 2, FRG. 

120 eyes of 120 normal subjects with age 9 to years 86 (mean 43 .7 ± 18.9 median 44.5 years) were 
tested with three automated light-sense perimeters: the Humphrey-Field-Analyzer 640 (HFA), the 
Rodenstock Peristat 433 (PRT) and tl, e Octopus 1-2-3 (OCT). For the Humphrey-Field-Analyzer 
program 30-2 was used, for tl,e Peristat 433 program GLI and for the Octopus 1-2-3 the standard 
program GtX . The tests were performed in random order. Subjects were excluded if they had: 
corrected visual acuity < 0.8 , refractive error > ±5 dpt sph or 2 dpt cyl. intraocular pressure> 
21 mmHg, media opacities. abnormalities of the fundus, severe ocul ar trauma or any ocular surgeries 
in their history, family history of glaucoma or any inheritable ocular diseases, history of poorl y 
controlled hypertension, diabetes mellitus, multiple scl erosis, cerebra-vascular attacks, epi lepsia or 
ingestion of any psychopharmaca 24 hours prior to fi eld testing. The pairwise correlation of Mean 
Sens itivity MS of the central visual field for each instrument shows a statisti cally highly significant 
correlation as foll ows: MS (HFA)/MS (OCT): r = 0.7076 1, P < 0.0001 ; MS (PRT)/MS (HFA): r = 
0.74608, P < 0.0001 ; MS (PRT)/MS (OCT): r = 0.64997 , p < 0.0001. The results of the present 
study provide the possibility to convert normal visual fi eld data between the three instruments which is 
of great cl inical importance. 

4) 
EFFECTS OF STIMULUS SIZE ON TEST-RETEST VARIABILITY 

Mich.el W.ll, M.D., Randy K.rdon, M.D., University of low., low. City, IA USA 

Hypothesis: test-retest variability is greater .. "i th small targets than with large targets. 

A m ajor unsolved problem of au tom ated perimetry is the high tes t-retest variability. 
He ijl and colleagu es have reporled tes t points w ith loss o f 8 to 18 d b h ad a 95% p rediction 
inte rva l that included the full m easurem ent sp ectrum of the pe rimete r (0-40 db). To s tudy the 
s ize component of inte rtes t variability, we tested 5 subjecls w ith the Humphrey Vis ua l Field 
Ana lyzer u sing 3 diffe rent ta rget s izes - Goldmann sizes I, III a nd V. Tes t p oints w ere a long 
the ho rizonta l me ridian sp aced 10 d egrees a pa rt from -30 degrees 10 30 degrees. Fi ve thresh old 
determinations were performed for each of 
the three stimulu s sizes. 

Our res ults by coeffici ent of variation 
(CV see fi g ure) show lhe h ig hest tes t-retes t 
va riability for size I largels and lower 
vuiabilities for s izes III and V. Also, the rise 
in va riabiJity with increasing eccentricity was 
g rea tes t for the s ma lles t ta rgels. 

, 

40 

12 

" 
0 

6 

4 

2 

• .,. ·2' ·10 , \ 0 20 30 



PAPER SESSION III 

W cd., Oct., 2 1 
1 :30 PM - 3:00 PM 

5) 

EVALUATION OF FASTPAC IN A GLAUCOMATOUS POPULATION 
John G Flanagan!.:! John M Wild3.2 Graham E Trope4,2 

lUnlversi ly of Waterloo, Ontario, Canada. ~he Toronto Hospi tal Glaucoma Research Unit, Toronto 
Hospital General Divis ion, Ontario, Canada. 3Aslon University, Birmingham, United Kingdom. "University 

of Toronto, Ontario, Canada. 

A new fast strategy for the estimation of threshold, FASTPAC, has been introduced for the Humph r~y Field 
Analyser. The aim of th is study was to evaluate the performance, in a glaucomatous population of FASTPAC 
compared 10 the standard 4-2 double stai rcase strategy. 

The sample consisted of 30 glaucoma patients ,with an age range between 26 and 84 years. One eye of 
each subject was examined with both strategies using Program 24·2, target size III. The order of the test 
was randomised and all patients were experienced at automated perimetry. The data was analysed using 
ANOVA for a two period crossover trial with global index, stimulus presentations and examinatIOn time as 
separate within subject factors and test sequence, age and severity of field loss as between subject factors. 

The FASTPAC algorithm demonstrated a 36% saving in examination lime (p < 0.001) ; a lower mean defect 
(0.91 dB) (p < 0.001); and a greater short-term fl uctuation (0.64 dB) (p = 0.008). The differences in mean 
delect (p = 0.01 5) and short-term fl uctuati on (p = 0.033) became greater with an increase in age. Short-term 
fluctuation increased with increased severity of the lield loss (p = 0.043). As the severity of the fie ld loss 
increased examination time increased fo r the FASTPAC strategy but became shorter fo r the standard strategy 
(p = 0.033) . 

The results indicate that the FASTPAC strategy is of equal sensitivity to the standard strategy in the 
identification of glaucomatous field loss, reduces the examination time but exhibits a decreased estimate of 
field severity and a greater intra-test variance. 

6) 

CLINI CAL VALUE OF FA STPAC 
A CONPARATIVE ST UDY \; rTH STANDARD T HRES HOLDING ~I ETHOD 

A. Iwase , Y . Kitazawa , Y . Kato 
Dept. of Ophthalmo log y , Gifu Vniv. Se h. of Med, Gifu-shi, J a pan 

Fa s tpac is a n e w thresholding al g orithm for the Hump h rey 
peri met e r wh ich us e s 3 dB s teps a n d a sing l e crossjng of t h e 
t h re s hold . It takes les s time tha n t h e standard Hum p h rey 
thre s holding P f'oto c ol. \\le test e d 4 eyes of 4 ocular 
hypert e nsive s, a nd 22 eyes o f 22 gJa uco lna pat i ents; all were 
experi e n c ed and r e liabl e perimetrj c s ubj e cts. On averag e, 
Fas tp a c took 66 % of the tim e r e quir e d b y the standard method; th e 
time differ e nce was great es t in n OI~mal f i elds, and least in 
patie n t s with Inore advanc e d f ield l o ss . Across the spectrum of 
t es ted s ubje c ts, Me an Devi a tion was l a r ge r with Fastpac than with 
th e s Land a r d method ( - 6. 2 dB vs -5.3 dB, p <O.Ol) ; Fastpac' s Short 
Te rln Fluctuati o n also wa s larg er (2.4 dB vs 2.0 dB, p <0.05). 
Fastpac s ub s tanti a l l y s hort e n s examin a tjon ti me i n eyes with Le ss 
advanc e d fi e ld def e ct s . Further studi es ar e ne e d e d to d e t e l'lnine 
it s pl ac e in c l inl c al prac ti ce . 

- 41-



I' AI'ER SESSION III 

Wed. , OCI. , 2 1 
I :30 PM - 3:00 PM 

7) 
STATPAC - FASTPAC COMPARISON IN GLAUCOMA 

C O' Brien, 0 Poinoosawmy, J wu. Moorfi e ld's Eye Hospital, London 

The manufacturers of the Humphrey Fi e ld Analyser have introduced 
a new software programme (Fastpac) d esigne d to s horte n the test 
procedure for thresholding retinal sen s itivity in those with 
normal visual fields . Its performance in patie nts with visual 
field defects is unknown. 

We examined the right eye in 44 glaucoma patients (who \vere 
experienced in perimetry) with both the Fastpac and statpac 
programmes at a single visual field examination session; 22 
of whom had Fastpac first. We found the dB values for Mean Defect 
and Corrected PSD of the statpac were significant l y greater 
than the Fastpac programme (p = 0.003 and p =0.008 respectively). 
There was no difference in the reliability indices or in 
short-term fluctuation. As expected there was a 35 % reduction 
in both the number of questions asked and in test time . 

Fastpac underestimates MD and CPSD in glaucoma patients , and 
may lead to errors in th e early de t ec tion of visual field defects 
in ocular hypertension. 
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1) 

WEIGHTED VS NON-WEIGHTED VISUAL FIELD INDICES IN GLAUCOMA 

Peter Asman and Anders Heij l, 

Department of Ophthalmology in Malmo, University of Lund, Sweden. 

We devised and compared two visual field models for classification of fi elds in glaucoma, both 
based on arcuate cluster analysis and hemineld analys is. The models were constructed with 
logist ic regression analysis in 101 eyes of 101 normal subjects and 101 eyes of 101 patients 
with glaucoma (model population). The first model was weighted according to normal pointwise 
threshold variability by using probability scores. Clusters were weighted according to cluster 
variability in different areas of the normal visual field, The second model was not weighted, 
i.e., it was based on deviations from age~correc ted normal threshold values and cluster volumes 
were not weighted. The two models were subsequently tested on an independent material or 163 
normal eyes and 76 eyes with glaucoma (contml population). 

The weighted model gave Significantly better class ification in the model population (88% 
sensitivity IlI1d 93% specificity as compared with 84% scnsitivity and 86% specificity for the non­
weighted model, P < .05). The weighted model resulted in significantly improved sensitiv ity 
and specificity in the control population as seen in ROC-curves. - Accounting ror physiologic 
threshold varia.bility is important in the construction or pcrimeLric analysis aids ror detection or 
glaucoma. 

2) 
SENSITIVITY AND SPECIFICITY OF VISUAL FIELD INDICES 

M.Zulau!, J.eaprioli , S.M andava , T.G.Zeyen; Yale Eye CIr.; New Haven, CT 065 10;U .S.A. 
Global indices may be less sensitive in detecting early defects because the normal 

values of perimeters set the specificity to 95%, and the subjects of the normal data bases 
often completed no more than one prev ious test. The present study revisits this concept and 
determines the sensitiv ity and specificity of visual fi eld indices w ith ROC- curves. 150 visual 
fie lds (program G1, Octopus 201) of 75 normal and 75 glaucomatous subjects were studied. 
The table provides the proposed cutoff va lues optimized for a high diagnostic precision . The 
corresponding res ults ba sed on the currently used normal values are given in parentheses. 

Index: Cutoff value Sensitivity Specificity Diag. Precision 
GPI ' 2.9 14.0) dB' 88 .0 180 .01 % 88 .0 196.01 % 88.0 188.0) % 
LV, 5.7 16.0) dB' 86.7 180.01 % 88.0 189.3) % 87.0 185.0) % 
MD 0. 6 12.0) dB 88.3 150.7) % 73.3 196.0) % 83.3 173.3) % 
CLV 2.2 14.0) dB' 85.3 165.3) % 80 .0 194.7) % 82 .6 180.0) % 
SF 1.5 12.0) dB 86.7 130.7) % 69 .3 190.71 % 78.0 160.71 % 
Th e proposed cutoff values fo r MD and SF (0.6 and 1.5 dB, respectively) are markedly 

different from current normal va lues and render a considerably improved diagnostic 
precision. The results may help bener eva luate early visual fi eld defect s, at least in patients 
experienced with the test who give reli able responses . The reduced specificity of the 
proposed cutoff va lues cal ls for a careful examination of the optic di sc and optica l media to 
avoid a fal se diagnosis . 
Reference : (11 Mandava S, Caprio Ii J, Zulauf M: A Glaucoma Pattern Index to Quantify 

glaucomat ous visual fie ld loss. J. Glaucoma (in press). 
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INTRA-BRACKETING FLUCTUATION: A NEW PERI METRIC INDEX 
zingirian M., Mattioli R., capris P., Gandolfo E., Morescalchi F. 

(University Eye Clinic of Genoa, Italy) 

The "Bracketing Fluctuation" (BF) is a new perimetric index, which is 
automatically calculated by the "Perikon peL 90" in all explored points 
without extending the examination time. It evaluates the dishomogeneity of 
the responses obtained during 'the ascending and descending phases of thres­
hold determination, when the "up & down" strategy is used. 

The BF assessment does not require the re-test of single preselected pointe 
as it is necessary to determine the Short-term Fluctuation (SF). The SF may 
be studied in a global manne r, like the other indices, but also topographi­
cally (bracketing map). 

This new i ndex has been calculated in 214 no rmals and in 101 glaucoma 
patients. Statistical analysis d e monstrated that SF and BF are not age­
related (Pearson test). There is a significant correlation between BF and 
SF (Spearman test) both in normal s (r = 0.564; P < 0.0001) and in glaucoma 
patients (r = 0.503; p < 0.0001) . In the presence of an unstable glaucoma­
tous damage comparable increases of both indices have been observed (Mann­
Withney"U" test) . 

4) 
PRIORITY OF TEST LOCATIONS FOR AUTOMATED PERIMETRY IN GLAUCOMA . 

J. Caprioli, To Zeyen, M. Zu l auf. Glaucoma Se rvice; Yale Eye Cente r; 
New Haven, CT USA 

We eva luated the relative contribut ions of individua l test locat ions to the 
sens i t i vity and spec ifi c ity of automated perimet ry. Th e v i sua l f ie lds 
(Octopus Gl) of 100 pat ients vdt h g laucomatous defects \ve re used to rank the 
most fr eq uent l y defect i ve test loca tions. Thi s seq uence was modif ied so that 
highly correlated locations were not ranked together. Sensitivity and 
specificity were measured i n a sepa rat e database of 70 normal and 70 early 
glaucomatous fie lds, and \vere reapect i vely ~O% and 83% after 13 l ocat i ons, 
90% and 89% after 26 locations, and 100% and 99% with a ll 59 test locations. 
Staging of locat ions tested may be a va luable method to reduce examination 
t ime and fat i gue effects. 
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EVALUATION OF VISUAL FIELDS W ITH CLUSTERS OF TEST LOCATIONS 
S.Mandava, M.Zulauf, J.Caprioli, T.G.Zeyen; Yale Eye elf. , New Ha ven CT; U.S.A. 

Global indices such as mean defect (M Ol are neither sensitive nor specific in 
detecting early visua l field defec ts because they attenuate localized loss . Single test 
locations are nonspecific because of their high fluctuation. Clusters of test locations may be 
a usefu l compromise between these two extremes by reducing fluctuation and remain ing 
sens itive to localized defects. 

The visual fields of 75 glaucomatous patients experienced with automated perimetry 
and predominantly localized loss (MD < 5 dB, CLV> 10 dB2 ) were analyzed by performing 
cluster analyses on the Pearson correlations of defec ts in all possible pairs of test locations. 
Eleven cluste rs in the G1 visual fie ld were thus defined . In a separate test data set of 70 
normal and 70 glaucomatous visual fields w ith moderate defects (both experienced with 
automated perimetry)' the global mean defects and the local mean defects w ithin the 11 
clus ters were ca lculated. A discriminant analysis was performed to compare the globa l 
mean defect to the local mean defects in ability to discriminate normal from glaucomatous 
visual f ields. MD had a sensitivity of 83% and a speci fi city of 87%; the local mean defects 
had a sensitivity of 90% and a speci fi city of 93%. Local mean defects within clusters had a 
bener diagnostic precision than the global mean defect in detecting glaucoma and may 
reduce problems with long-term f luctuation. 

REACTION TIME IN AUTOMATIC PERIMETRY : ITS EVALUATION 
IN NORMALS, HYPERTENSIVES AND GLAUCOMA PATIENTS 

Capris P., Gandolfo E., Di Lorenzo G., Ciurlo G. , Soldati M. R . 
(University Eye Clinic of Genoa, Italy) 

In automated perimetry, the " reaction time" is the mean interva l between 
stimulus presentation and patient's response. Such a parameter is always 
recorded in all perimetric tests carried out by " Perikon PCL 90". We stu­
died "reaction time" during threshold perimetric examination performed in 
146 eyes of 3 groups of s ubj ects : normals , hypertensives and g l aucoma 
patiens. All subjects were well trained and homoge neous for age, refractive 
error and reliability. 

The mean "reaction time " was 505 ± 38 msec in mormals , 526 ~ S3 msec in 
hypertensives and S40 ± 51 msec in glaucoma patients . Significant differen­
ces (ANOVA test) were present between the first and the second group 
(normals VB hypertensives ; p = 0 . 006 ) and between t he first and the third 
group (normals vs glaucoma patients ; p = 0 . 0008 ). No statistical signifi ­
cant difference was detected between hyperte nsives and glaucoma patients. 

The studied parametres was not age-related, therefore it probabily l-epre ­
sents an index of visual system suffering. 
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7) 
COMPARAT IVE STUDY OF VISUAL FIELD DEFECTS BETWEEN NORMAL­
TENSION GLAUCOMA (NTGI AND HIGH- TENS ION GLAUCOMA (HTG) 

Junkichi Yamagarni, Makota At-aie , Shiroaki Shirato, Yasuyuki Suzuki , and 
Nobuyuki Kosek i ; Department of Ophtha lmology, Univer sity of Tokyo 
Schoo l of Med icine, Tokyo 

We compared the results of v isual field examinat ion obtained with Humphrey 
pt"Ogram 30 - 2 between 60 eyes of 60 NTG patients (ma x lOP &; 21 mmHg) and 
60 eyes of 60 HTG patients (max lOP 6 25 mmHg) whose mean deviation (MD) 
was> - 10 dB, u sing three diffe,-ent methods. Between the NTG and HTG eyes, 
thet"e wel-e no signi f icant diffe,-ences in the mean of the MD ( - 5.56 dB vs 
-5.42 dB), refraction ( - 2 .4 D vs - 2 . 6 D), visual acuity (1.0 vs 1. I) or 
age (54.0 yrs. vs 52.7 yrs.) . 

The tota l deviation (TD; STATPAC) was averaged for 70 points exc luding 
the uppermost 4 points to obtain Mean TO . The va lues of 
(TD- Mean TD) (method 1) and TD I (Mean TD) (method 2) 
were compared for each point between NTG and HTG. 
In method 3, the TD was plotted against MD for each point 
and the slope of the regression line was compared . 
The se three method s of comparison al l revea led that th e 
tes t po ints shown right were more severely affected in 
NTG than in HTG (p < 0.01) . 
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1) 
ARE V ISUAL FIELD DEFECTS IN THE LOWER HEMIFIELD A RISK-FACTOR IN POAG? 

E. Gramer, G. Althaus, U. Korner, Universily Eye Cl inic Wurzburg, Germany 
We examined the influence of the location of scotomas and of the systolic blood pressure 
on the deterioration of the visual field in primary open angle glaucoma (POAG), In earlier 
studies we found a low sys tolic blood pressure and visual fi eld defects in the lower 
hemifield more frequent in low tension glaucoma than in POAG. Do visual field defects in 
POAG affecting mostly the lower hemifield p:lint to an insufficient perfusion of the optic 
nerve head due to a low blood pressure? ~ Visual fie lds o f 153 eyes (J 53 patients) with 
POAG and regulated lOP were examined with Octopus·program 31. The loss per test point 
in the upper and lower hemifield were calculated. The systolic blood pressure was known 
and a long term follow·up (3·19 visual fi eld examinations during a period of }·8 years) was 
available in all patients. With program Della we decided in every case whether the visual 
field showed a tendency to deteriorate or not. J.) In patients with a systolic blood pressure 
less than 14.0 mmHg we found a tendency of v isual field defects to deteriorate four ti mes 
more frequent than in patients wi th a systolic blood pressure above 14.0 mmHg. 2'> Location 
of visual field defects in the upper and lower hemifield correlates significantly to systolic 
blood pressure (Spearman Rang Correia lion, Rho·O.202, p<o.oS): The lower Ihe syslolic blood 
pressure. the more severe is the visual fi e ld defect in the lower compared to the upper 
hemifield. 3,) In patients with predominant visual field defects in the lower hemiheld we 
found a tendel:'.cy of visual field defects to deteriorate two times more frequent than in 
patients with predominant v isual field defects in the upper hemifield. 

2) 
FORECASTING PROGRESSION OF GLAUCOMATOUS VISUAL FIELD LOSS 

John M Wi ld, Michael K Hussey, Aston University, Birmingham, U.K., 
John G Flanagan, Universtty of Walerloo, Onlario, Canada. 

Grahan E Trope, University of Toronto, Toronto, Ontario , Canada. 

The identification of progression within the glaucomatous visual field is frequently difficuH and tile current 
statistical procedures for se ri al visual fi eld analysis do not appear to provide sufficiently se nsitive 
information. 

The aim of the study was to evaluate the suitabiltty of a model to foreeasllhe sensitivtty at each stimulus 
location of the subsequent, N+ 1, examination. The model was based upon polynomial and mulliple 
regression: se nsitivity at each stimulus loca tion was mode lled in terms of the respecti ve stimulus 
coordinates (ie a lopographical or shape analysis) and in terms of the sensttivity at each of the previous N, 
N·1 , N·2 etc examinations (ie a longi tudinal or time series analysis). Comparison of the forecasted values 
with the recorded va lues at any given examination might indicate departures from the expected trend 
over time. The sampfe co mpri sed Humphrey Field Analyser Program 30*2 and 24·2 fields from a cohort 
of 49 patients (mean age 57. 1 years SO 13.4) attending a glaucoma clinic. The mean period of fo llow-up 
was 37 .6 months (SD 10.2 monlhs) and Ihe mean number of previous examinations 7.4 (SO 2.2). The 
effectiveness of the forecasting procedure was evaluated in terms of the pointwise perce ntage error 
belween the forecasted and Ihe recorded field. 

The precision of the forecast was high in areas of high sensitivity and in areas of deep loss but va ri able at 
the edges of focal loss. Stimulus locations manifesting the greatest forecasting error over several visits 
subsequently exhibited a sustained reduction in sensitivity . 
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THE RELATIONSHIP BETWEEN INTRAOCULAR PRESSURE AND VISUAL 
FIELD PROGRESSION IN GLAUCOMA 

Balwantray C. Chauhan I and Stephen M. Drance2 Departments of Ophthalmology, 
1 Dalhousie University, Halifax and 2University of Britis h Columbia , Vancouver, Canada 

The purpose of this study was to detennine the intraocular pressure 
characteristics in glaucoma suspects and patients w hose visual fi eld s were classified as 
stable or progressing over a long-term follow-up. We present data from 64 patients who 
received either medica l or laser treatment and who were followed for a median of 7.4 
years. The visual fi elds of 27 patients were classified as stable and 37 as progressing 
using predetermined criteria on either the Tubinger or Goldmann perim eter. Patients 
with initially normal and initia lly abnorma l field s were analysed separately to avoid 
bias. There were no Sig nifica nt group differences in the mean, highes t or interquartile 
range of intraocular pressure in the follow-up (P > 0.05). The largely overlapping 
d istributi ons over a wide spectrum of the pressure variables in patients with stable and 
progressing fi elds show that intraocular pressure alone ca nnot sepa rate these two 
groups of patients. Our study does not suggest that pressure red uction in glaucoma has 
no beneficial effect, but that there may other fa ctors which determine th e fate of the 
visual field in this disease. 

4) 
PROGRESSION OF CHRO~~TIC AND ACHROMATIC SENSITIVITY 
LOSS IN EARLY GLAUCOMA 
Haruki Abe , Shigeru Hasega\va, Mineo Takagi, Toyohisa 
Yoshizawa and Tomoaki Usui ; Depts . of Ophthalmology, 
Niigata University School of Medicine , Niiga ta , Japan 

To clarify the time course of chromatic and achromatic luminance 
se nsitivity l oss in patjents with early gla ucoma , we have conducted 
a prospective l ongitudinal measurements of spectral increment 
t .hresholds of centra l field by Haxwellian view optical system over 
five years . 

Twelve g l aucoma patients and 20 age - matched norma l controls \vere 
studied by means of spectral increment threshold me a surements at 
fovea with a I-degree spectral test target flashed either 1 or 25 
Hz on a bright \vhi te background ( annua l examination Eor all five 
years ) . 

Result s of spectral increment tb.reshold measurements s h owed that 
progressive deterioration of both sensitivity of I Hz and 25 Hz 
stimulation was detected especiallY in the range of short wave 
length. These results suggest that the progressive impairment of 
chromatic and luminance channels in short wave length may occur in 
patients with early gl a uco ma. 
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5) 

Discrimination between progress ion and non-progression visual fi eld loss in low-tension glaucoma 

Darmalingarn Poinoosawmyl, John X WU I2, Fred Fitzke2 and Roger A. Hitchingsl 

'G laucoma Unit , Moorfi elds Eye Hospital & ' Institute of Ophthalmology, London EC I V. UK. 

A follow-up database of 64 eyes(64 low-tension glaucoma patients) with asymmetry of herni -field 
defects was lI Sed to test the discrimination function in the ini tiall y uninvolved horizontal herni-field 
(Humphrey Field Analyzer 24-2). The average of follow up was about 3.5 years. Parameters that 
discriminated best between progression and non-progression were based on age, motion delection 
threshald(MDT) and I ight sensitivity lass in terms af mean deviatian(MD) and standard deviatian(SD). 
The progression was defined by using pointwise linear regression analysis. Sixty seven percent(43 
eyes) had abnormal MDT in their initial normal hem i-field s. Forty three percent(28 eyes) had ane 
or more locations with significant progress ion (p < 0.01). The discriminant function was determined 
by the standardized canonical discr iminant coefficient. The weakest of the parameter to discriminate 
between progression and non ~progress i o n in normal hem i ~fi e l d was the agee ~o. 13 14). The best of the 
parameter lVas SD(0.70). TI,e coefti cients of MDT and MD were -0.39 and 0.576, respectively. 
The authors concl ude that ( I) quantitative relationship between the visual fi eld progression and MDT 
are not correlated closely; and (2) the MDT may be useful to monitor visual field progression in the 
long term but not in the short term . 

6) 
ANALYSIS OF VISUAL FIELD CHANGES PROGRESSION IN LOI, TENSION GLAUCO~IA 

T.OGAWA,H.SUZUMURA,K . YABUKI, tl. OHKOSIiI & T.HAMA . 

Dept. of Ophthalmology Tokyo Medic a l College Hospital. Tokyo. 

t"e retrospectively compared 
perimetry results of LTG patient s 
between group with progression 
progression was studied . 

the first or second and the last automated 
with over 2 yea rs follow-up. The difference 

of visual field changes and with non-

Patients and methods : Our criteria for diagnosing LTG were 1) intraocular 
pressures were 21 mmHg or less in all follow-up visits, 2) glaucomatous optic 
disc cupping. 3) g lau comatous visual field c hanges . 4) open angle,S) absence 
of other pathology accounted for the visual field cha nges . Among the patients 
met above cri teria, the patients with be 1m ... 2 years follow-up were excluded . 
Progression of t h e visual field changes were determined respectively with the 
aids of delta program of the Octopus and glaucoma change probability test of 
the Humphrey Field Ana lyser . 
Results : Twenty six patients (51 eyes) with LTG were included in this study . 
The mean follow-up period was 49 months. the mean age was 66 years a nd 17 
patients were fema le s . Twenty one eyes (41. 2% ), 13 patients (50%) showed 
progres sion. There wa s no s tatis tically significant difference between v isua l 
field changes prog ression group and non-progression group with respect to age 
or maximum and rninimun intraocular pressures or its range. 
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I'AI'ER SESSION V 

Thu. , Oct., 22 
3:30 PM - 5:00 PM 

INTRAOCULAR PRESSURE-DEPENDENT PROCRESSION OF VISUAL FIELD LOSS 
IN ADVANCED PRIMARY OPEN- ANGLE GLAUCOMA 

M. Shirakashi, K. Iwata, S. Sawagnchi, H. Abe and K. Nanba 
Department of Ophthalmology, Niigata University, Niigata, Japan 

Eighty- three eyes in 83 patients with advanced primary open-angle glaucoma 
(at least one-quarter of the visual field lost on Goldmann perimetry) were 
followed- up for at least IS years to study the relationship between intra­
ocular pressure (lOP) control and progression of visual field loss. 

Progression of visual field loss occurred in 61 eyes (73%) during the first 
S years, and in 71 eyes (86%) during the IS-year follow- up. During the first S 
years, the mean lOP in eyes with stable visual fields (IS. 1 + 2.7 mmHg, n ; 22) 
was significantly lower than that in eyes with progressive visual field loss 
(19.8+ 2.7 mmHg, n ; 61; P(O.OS). During the IS- year follow- up, the mean lOP 
in eyes that remained stable (13.4 ± 1.3 mmHg, n = 12) was significantly lower 
than that in eyes with visual field loss (19 . 4± 2.6 mmHg, n ; 71; P(O.OS). In 
eyes that progressed, the mean lOP did not differ significantly between the S­
and IS-year follow- up periods. However, in eyes that remained stable, the mean 
lOP during the IS- year follow-up was signiflcantly lower than that during the 
first S years (P(O.OS). 

These results suggest that reduction of lOP to less than IS mmHg may be 
necessary to arrest further progression of visual field loss in advanced 
glaucoma. 

- 50 -



PAPER SESSION VI 
C HA IRPERSON: M. Z ING IRIA N 

CO-MOD ERAT ORS: W. SPONSEL 

E. Ci-IIHARA 
Fr i . , O CI. , 23 
8:30 AM - 10:00 AM 

1) 

POSTURAL INFLUENCE ON VISUAL FIELDS IN NORMALS, OPEN-ANGLE-, 
AND NORMAL-TENSION GLAUCOMAS 

A. Lietz, J. Flammer, D. stl1mpfig, Ph . Hendrickson, Th. Graf 

The effect of· body position .on blood-pressure and visual fields 
was studied in 27 normal volunteers , 20 ' patients with·· open­
angle glaucoma , a nd 20 patients with 'normal-tension glaucoma . 
The v isual fields were ' tested with the swivel-arm perimeter, an 
Octopus 1-2-3 modified so that visual fields can be meas ured i n 
e very body position. 

The normal controls showed a tendency to have better visual 
fie l ds in the upright- than in the supine posi.tion; the 
patients with open-angle glaucoma showed ei t her no difference 
or a slight tenden cy towards improvement .. hen t est ed while 
standing; and the norma l-tension glaucoma patients s howed the 
opposite tendency, that is, they had better results whi l e 
supine. This visual field behavior in the normal - ten sion 
glaucoma patients was statistically significantly (p<O,05) 
different from the h i gh-te nsion patients and the normal 
controls. There was no correl ation bet .. een respective changes 
in ~sual Lteld and in blood pressure . 

2) 

DOES GLAUCOMATOUS VISUAL FIELD LOSS CONTINUE DESPITE 
SURGICALLY ~NORMAL lOP? 

John R. Lynn", William H. Swanson", Ronald l. Fellman" and Shannon l. Smith" 
"Glaucoma Associates of Texas and ""Retina Foundation of the Southwest, Dallas 

Intraocular pressures in the normal range of 11 to 21 mmHg are safe for humans without 
glaucoma. Mhough several studies have shown that 40% or more of patients with 
glaucoma continue to lose visual field despite lOPs in this normal range, the published rates 
of loss appear to be lower if the average lOP is below the middle of the normal range. This 
suggests that subnormal lOPs could be beneficial. However, achievement of subnormal 
lOPs requires struggles with hypotony which may not be worth the risks and effort_ In order 
to evaluate the usefulness of attaining subnormal lOPs, we examined 250 randomly 
selected trabeculectomy charts. We found that only 15 eyes of 13 patients had maintained 
lOPs consistently below 11 mmHg for at least 3 years. Nine of these eyes had Aulhorn 
stage Iii or IV glaucoma or showed MOs of 12-24 and CSPDs of 9-15 on automated static 
perimetry. Three others were diagnosed as having normal pressure (low tension) glaucoma. 
Seven eyes had been followed with manual Goldmann perimetry (7 to 9 isopters, kinetic 
and static testing), and eight had been followed with automated static perimetry. We 
performed a retrospective analysis of visual fields, using 3 published and 2 personal sets of 
criteria for visual field loss. For one eye there was a progressive decrease in the size of the 
residual inferior nasal field, possibly due to cataractous lens changes. For the remaining 14 
eyes the visual fields remained stable after surgery. These results indicate that the struggles 
with hypotony may be worth the effort. 
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4) 

LONG-TERM VISUAL FIELD FOLLOW-UP IN 
BETAXOLOL- AND TIMOLOL·TREATED PATIENTS 

PAPER SESSION VI 

Fri .. OCl., 23 
8:30AM - IO:OOAM 

A. Graves', G. Cagle" T. McDonald' , J. Collignon-Brach2
, P. Demailly3 & J . Flammer4 

'A tean Laboratories. Ft . Worth, TX, USA; ' University of Liege, Belgium; 
3HOprta i St. Joseph, Paris , France; a nd 4Unive rsity of Basel, Switzerland 

The current goal of glaucoma treatment is preservation of visua l field. However. most previous 
investigations of antigtaucoma agents have focused on control of intraocular pressure, Three 
separate studies were undertaken to examine the long-term eHects of beta-blocker t reatment on 
visual fields . Two of these studies were prospective, randomized. parallel comparisons of 0.5% 
BCt3xoioi vs. 0.5% Timolol in POAG patients IN ". 40 and 20, respectively). The t hird study was a 
prospective, randomized , parallel comparison of Betaxolol liS. placebo in ocular hypertensive patients 
IN - 130). 

Interim report s of the first two studies were recent ly published. The f irst study (Messmer, Flammer 
and Stump fig, 19911 showed that after 18 months of treatment, the eHect on visual f ie ld (Octopus 
G1 program) was better in the betaxolol group than in the timolol group (p = .041 ). The second 
study (Collignon-Brach, 1992) showed a similar result ; after 24 months of treatment , visua l f ield 
mean sensitivity (Octopus G1 program) was statistica lly significantly great er in the betaxolol group. 
In both studies, the more favorable eHect of betaxolol Oil visua l field was seen despite a more 
pronounced lOP reduction in the timolol group. 

Follow-up visual field data will be presented for both of these studies, along with interim results for 
the third study. The observed dissociation of lOP reduction and v isual field outcome, and 
mechanisms which migh"t account f or these findings, w ill be discussed . 

TIMOLOL VS. BETAXOLOL: EFFECTS ON VISUAL FUNCTION AND OCULAR HEMODYNAMICS 
W.E. Sponsel, JA Shoemaker, P.L. Kaufman, F. Blum, M.A. Brady, KL DePaul, S.R. Zetlan 

I.U. Glaucoma Lab, Indianapolis, IN, & U.W. Department 01 Ophthalmology, Madison, WI 

We obtained visual function (Humphrey & Henson visual fields and Vistech contrast sensitivity) and estimated 
perimacular leukocyte velocity (LV) assessments (Oculix Blue Field Entoptic Simulation) in a three-year, 
prospective, non-randomized study of 37 glaucoma palients being treated with topical beta-blockers. Twenty-eight 
patients were treated with timo lol, either alone (N. 15) or in combination with other glaucoma drugs (N",13). 
Seventeen patients were treated with betaxolo l; eleven with betaxolol only, and six in combination with other drugs. 
Eight of the above patients participated in both treatment groups (crossover patients). 

Betaxolol-treated patients showed strong associat ions between tho asymmetry (00 minus OS) of LV and that of all 
visual function parameters (Humphrey MD, A .. 0.757, P . 0.001; CPSD, Roo 0.565, p .. 0.028; Henson score, R .. 0.554, 
p .. 0.001; contrast sensitivity at3cpd, R=0.712, p .. 0.003; contrast sensitivity at 6cpd, R .. 0.554, P '" 0.037). 
Patients receiving timolol showed no such associations (R _ 0.249, P .. 0.143; R .. 0.157, P .. 0.508; R .. 0.125, P .. 
0.548: R .. 0.39, p .. 0.B6: and R .. 0.338, p .. 0.099, respectively). Differences existed between the two groups in 
terms of mean age and extent ~f disease, although these differences did not reach statist ical significance. No 
systemic disease differences were apparent on examination of the clinical records of each group, and the only two 
subjects on oral medications were members 01 the crossover group. Thus, the association of bener visual function 
with more rapid leukocyte velocity in betaxalol-treated patients cannot be readily explained by facto rs other than 
drug treatment. A prospective randomized study to lurther ovaluate betaxolol VS. timalol effects on ocular 
homodynamics and visual function is underway. 
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6) 

SIDE DIFFERENCE IN INTRAOCULAR PRESSURE. 
HIGH-PASS RESOLUTION PERIMETRY, 
AND RETINAL LEUCOCYTE VELOCllY. 

Peter W_er, MD PhD, Department of Ophthalmology, 
Sabba",herg Hospital, S·l13 82 Stockholm. SWEDEN 

PAPER SESSION VI 

Fri .. OCI.. 23 
8:30 AM - 10:00 AM 

High-pass resolution perimeny was perlonned in 12 subjects with unilaterally increased 
intraocu.lar pressure. In all hypertensive eyes the mean resolution threshold was higher than in 
the opposite nonnotensive eyes, corresponding to an average reduction in functional neural 
channels of 42%. Retinal leucocyte velocity was measured using the blue field entoptic 
phenomenon. In 11 of the 12 subjects the retinal leuc:ocyte velocity was lower in the 
hypertensive than in the opposite normotensive eye. The reduction in leucocyte velocity was 
approximately 60%. 

In eight of nine subjects the side difference in retinal leucocyte velocity persisted. two to six 
weeks after normalization of intraocular pressure with treatment. 

The finding indicates that deficient function of retinal ganglion cells is accompanied by reduced 
retinal blood flow velocity, which not seems jmmediately related to the increase in intraoc:ular 
pressure. 

SPATIAL DISTRIBUTION OF AGE EFFECTS IN 
HIGH-PASS RESOLUTION PERIMETRY 

Berti I Lindblom, University of G6teborg, Sweden 

The effect of ageing on peri metric thresholds was studied in normal eyes using high-pass 
resolution perimetry (HRP). Visual fields from 157 normal eyes (157 subjects, age range 18 
to 84 years) were obtained with the Ophthimus Ring perimeter. T he threshold in each test 
position was plotted against eccentricity given as the polar di stance from point of fixation. 
The spatial distribution of the age-related threshold change was heavi ly dependent on the 
measurement scale. When expressed in a resolution scale, thresholds increased with a constant 
fraction per year of age, regardless of eccentricity . When results were transformed into the 
often used decibel scale this relationship was lost. The age-related change in resolution 
thresholds was compatible with a physiological model in which the number of retinal ganglion 
cell s are reduced in proportion to their density. 
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PAPER SESSION VI 

Fri. , Oc\. . 23 
8:30 AM - 10:00 AM 

COMPARATIVE STUDY OF CONVENTIONAL LIGHT SENSE PERIMETRY 
(OCTOPUS 123) AND RESOLUTION PERIMETRY (FRlSEN) 

J. H. Meyer, J. Funk; Univ.-Augenklinik, Killianstr. 5, D-7800 Freiburg/Brsg. 

We studied the influence of blurring on conventional light sense perimetry and reso lution 
perimetry. Light sense perimetry was perfonned using the G 1 program of the Octopus 123 
perimeter, resolution perimetry was done with the "ring" -test, verso 2.20, Hightech-Vision 
inc. , designed by Frisen. 

6 levels correspondin g to a visual acuity between 1.6 and hand motions were tested in to 
eyes of to healthy subjects. With both perimeters the mean defect increased wi th 
decreasing visual acuity. At good visual acuities (1.0-1.6) no changes were found in both 
reso lution perimetry and light sense peri metry. At an acuity of 0.8 the mean defect 
obtained by li ght sense perimetry increased slightly , while the mean defects obtained by 
resolution perimetry increased markedly. At acuity levels below 0.8 the increase of the 
mean defect using the ring perimetry was much more pronounced than usin g the light 
sense perimetry . At the level of handmotions there were on ly absolute scotoma usin g the 
ring perimeter while using the Octopus 1-2-3 a baseline sensitivity was sti ll detectable. 

The results mentioned above were compared to the findings in patients with different 
stages of cataract. and glaucoma. 

- 5·4-



PAPER SESSION VII 
C HA IRPERSON: B. SCHWARTZ 

CO-MODERATORS: M. DRAKE 

G. TOMITA 
Pri .. Ocl., 2J 
3:30 PM - 5:00 PM 

1) 
OPTIC DISC TOPOGRAPHIC CHANGES FOLLOWING INTRAOCULAR PRESSURE REDUCTION 
IN No~mL-TENSION GLAUCOMA AND PRIMARY OPEN ANGLE GLAUCOMA . 
Shigeyo 50gano, Goji Tomita, Yoshiaki Kitazawa. Department of Ophthal­
mology, Gifu University School of Medicine, Gifu JAPAN 

Optic disc topographic changes after trabeculectomy were compared bet­
ween 11 eyes of 9 normal-tension glaucomas (NTG) and 11 eyes of 10 pri­
mary ope n angle glaucomas ( POAG ) . The mean age(SD) of NTG and that of 
POAG was 57.0 (9 . 0)yrs and 55 .2(1 3 . 1)yrs , respectively . Op tic d~sc 
measurements were performed useing Rodenstock Optic Nerve Head "Analyzer 
Plus before surgery (time 1) and at 2 months t o 6 month s after surgery 
(time 2) . The results were as follows : 

NTG POAG 
Parameters time ' l time 2 % change time 1 time 2 % change 
lOP 13.8(2.3 1 5 . 0(2.3 ) 63.7 (1 5.8) 21.4(3.8 ) 9 . 8 (4-5) 53.8 120 . 9 ) 
Cup volume 0 . 6(0.2) 0.4(0.3) 41.0(24-3) ' 0 . . 6(0.2) 0.410.2) 32 . 9(28 . 4) 
Rim area 0 . 7 (0.5) 1. 1 (0 . 7 ) 91. 8 (1 33 . 6 ) 0.6 (0.4) 0.8 (0 . 6) 56 . 7 (41. 1) 

There were no statistically siginificant differences in % changes of 
eac h parameter between the two groups . These results suggest that the 
degree of disc topographic changes following intraocular pressure 
reduction in NTG are identical to that of POAG. 

2) 
REPEATABILITY OF THE GLAUCOMA-SCOPEm FOR OPTIC NERVE HEAD ANALYSIS 

fl . Dunb,lr Hoskins, MD, John Hetherington, l1D and Marianna Glcnday, ~'PH, Foundation for 
Glaucoma Hesearch, San francisco, ClI. 

Steven J . Samue l s , PhD , University of Cali f ornia . Davi ... , CA. 
Steven I~. Verdooncr , Opht halmi,c Imaging Systems , Sac rament o , CA. 

The Glaucoma-ScopeTl-t (GS) is designed to measure the topography of the optic 
nerve head (ONH) . Depth mea s ure ment s are reported as a grid of 680 numbers. 
Each number represents the average depth of an area 75~ x 100jl in size (a 
"cell " ). The GS wa s tested on 11 normal and 14 glaucomatous subjects, a ll over 
40 years of age. Two separa te visit s were simulated f o r each patient. 

To estimate measurement variability, depth values \.;"ere analyzed in groups of 
appro ximately 25 cells, comprising " areas of interest" . A variance components 
analysis wa s used to compute the variability of the difference between the 
depth of an area measured at the first and seco nd visits . The analysis yields 
the standard deviation of the difference between depth measurements taken 
Hithin the same visit (Sw) and the standard deviation of t he differe nce 
between depth measurements taken at separate visit s (Sb) 

Area definition S" Sb (microns) 
1 Flat area ou tside ONH 7.0 8.1 
2 Flat area within ONH 12 . 1 13.1 
3 Sloped area within ONH 15.8 17.4 
4 Area over a vessel 18 . B 17 . 1 
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PAPER SESS ION VII 

F ri .. OC l . . 23 
3:30 PM - 5 :()() PM 

C LUST ER- ANALYS IS O F Hill TUREE-llIMENS IO NAL O I' Tl C DIS C TO POG RAPIlY 
R.O.W. Burk 1, K. Rohrschncider l, H.E. Volckcr i , 1-1 . Noack2 

Department of Ophthalmology ( I ) and Biosinlislic (2). University of Heide lberg. Gcnn:lIlY 

Objectiyes' 1. Computer ized cluster formation of optic nerve hc:.ds based 0 11 quanl ilali vc three-d imensional parameter 

va lues. obtained by Jaser scanning tomography. 
2. Description of resull ing topographic clusters according 10 visual field') (YF) and morphological appcarcncc. 

patients and Methods' 337 oplic discs arc d ivided illlo topographical clusters. 'nlC fo llowing par.lnlCICrS arc cvaiumcd: 
Disk area, rim area, area roll io , max. cup depth . cup slccpncss and Ihe height variat ions along Ihe di sc border. The 
topographica l class ification is compared to the resu lts of YF obtained by computeriz.ed stHlic th reshold perimetry 
(NollTlal VF: N. n = 180. Glaucomatous field defcc ts: G. n = 99 . .. Intemlcdia tc VF": r. n = 58). 

Rcsul! s' The optimizing cri teria (intraclustcr variances vcrsus interc lusler varinnces. number of clusters) arc best met by 
a scven cluster solution. Three clusters (n = 109. n = 10 1. n = 13) contain more normal YF (G: 8.3%: 18.8%: 7.7%). 
twO clusters (n = 51. n = 30) show predominan tly discs with glaucomatous VF defects (G: 64.7%: 83.3%), two 
cl usters (n = 27. II = 6) dcmons tralc nil groups ofV F at cqual parts (0: 37%; 33~). The morphological charac teristics 
of the clusters can be dcscribed as I . "nonnal", 2. "normal. largc". 3, "supernormal". 4 . .. glaucoma- like flat". 5. 
"glaucoma- like steep", 6. "pscudonollTlal" und 7 ... macropapillary". 

ConciusiQns ' Discs wilh glaucomatous visual fi eld defects (GVFD) can be found with in any cluster. However, the 
likeliness of tile presence ofGYFD differs considerably :Ul1ong the lopogrnph ycally defined groups of optic nerve heads. 

Supported in pan by Ocut sche Forschungsgemcill !;Chaft DFG Vo437/l- l and Vo437/ 1-2 

4) 
CORRELATION BETWEEN OPTIC D ISC CHANGES AND V ISUAL FIE LD LOSS 

IN PATIENTS WlTH UNILA TERAL GLA UCOMA 

Funk J , Soriano JM , Ebner D ; Universillils-Augenklinik, Killiansrr. 5, D-78 Freiburg, FRG 

\Ve studied the optic disc structure (Oplic Nerve Head Analyzer) and the visual field parameters 
(OCIOP liS. program G 1) in 50 patients with uni lateral glaucoma, lIsing the unaffec ted eye as :1 
reference. 19 healthy volun teers served as a control group. The imraincli vicluai difference in 
ncuroretinai ri m area was plotted ve rsus the int nt individual difference in mean threshold se nsitivity_ 

All patients with un ila te ral visua l fi e ld loss showed a smaller rim area in the affec ted eye, /). rim 
beeing >0 .1 1111112 in all cases, >0.4 ITIm2 in 50% of all cases. In contrast to tha t, 40% of all patients 
with lIni lnlcralloss of ncuro rc linai rim area had a nOn1mi visual fi eld in the affected eye. Line ar 
regression of /j, rim area (y) versus L\ mean sensitivity (x) yielded: y=O.O l x+O.32 mm2. 

Simi lar results were obtai ned when Clip area or Cli p/di sc ra tio were evalua ted instcad of ncuroreti nal 
r im area of glaucoma patients. whereas the normal controls showed only a diffu se spreading of 
va lues around y=O, x=O. 

Our data confim1 previolls results showing that changes of the d isc structure precede the on set of 
\'i sual fi eld loss in glaucoma. They also show that , on ave rage, the Ilcllrorclinai rim area may 
ciecrease by 0.3 - 0.4 111m2 before a visua l field loss occ urs. 
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PAPER SESSION VII 

Fri., Oct., 23 
3:30 PM - 5:00 PM 

COMPUTERIZED IMAGE ANALYS IS IN THE GLAUCOMATOUS OPT IC DISC COLOR CHANGES 
Miki Ito, Kun iyoshi Mi zokam i 

Dept. of Ophthalmol . , Sch. of Med., Kobe Univers ity, Kobe, Japan. 

The di sc rim color changes in 40 eyes wi th primary open angle glaucoma (POAG) 
were stud ied using a computer ized co lor analysi s system. I t had been a lready 
reported that the reproducibi li ty of this system showed a 1. 8% intraphotogrphi c 
and a I. 9% interphotographi c coeff ic iency of variation. In this study, the 
corre lation among the changes in neuro-retina l ri m color, visual field and cup 
area to disc area ratio (C/O. A) was eva luated. In 18 eyes at an ear ly stage with 
total initial loss under IOOdS. the disc co lor changed corre lated both with mean 
defect increase (r=O. 74) and C/O. A enlargement (r=O. 47) . In 22 eyes at a midd le 
stage with total initial loss over IODdS. the disc co lorvari ed correlated with 

mean defect (r=0.75). but not wi th C/O. A. 

6) 
CORRELATION OF OPTIC DISC CHANGES AND VISUAL FIELD DEFECTS IN GLAUCOMA 

Kats uhi ko Nanba and Ka~uo Iwata 

Dept of Ophthalm ology , Ni igata Un iver siLy, School or Medicine, Niigala, Japan 

Careful exami nation to detect a ny chan ge in the optic disc and visual f ield during 

fo llow - up periods is important for th e treatm en t of glaucoma. To analyze the 

relationship between optic disc changes and v isual f ield defect s, we performed 

opUc disc measurements with the co m pu Lerized image analys is (Rodenslock Optic 

Nerve Head Ana lyzer) and Humphrey perimelry(30-2) for one eye of each of 44 

normals, 23 ocular h yperLensiv es (OH) and 66 patients with ope n an gle 

glaucoma(GL)(wilh Au lhorn's s lages J Lo 5) . Th ere wer e statisticall y sign ificant 

co r relat ions between op tic d isc paralIlLeres and mean dev iation in 0 1-1 and GL( rim 

area r::::O .65, cup volu me r =-O. 56 , cup to d isc ratio r:::: - O.5-1) . There were s ig nificanl 

d ifrerences in optic di sc parameters beLween NL and OH, whil e no s ignificant 

di f ferences were found between GL wil.h stage 3 and 4. Those r esults show opt ic 

disc changes precede visual fi el d de fec Ls in eraly stage of glaucoma, while in 

advanced sl.ages visual field show more cha nges than lhe opti c disc. 
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PAPER SESSION VII 

Fri. , Oct. , 23 
3:30PM - 5:00PM 

REGIONAL DIFFERENCES OF FUNCTIONAL AND STRUCTUAL CHA NGES IN GLAUCOMA 

Yoshio Yamazaki 1 ). M. D., Fukuko Takahashi1>, M.D .• Chizu ru Koide l ) , M.D. and Hi roaki 
Yamada 2>, Ph. D .• Department of Op hthalmo logytl and Industrial Technol o9y 2), 

Nihon University. Tokyo. Japan 

The susceptabi l ity of superior and in terior l ami nar zones in the optic nerve head 
has bee n demonstrated by previous stud ies. Howe ve r. the regional diffe rence s ot 
functional and structual changes in glaucoma has not been evaluated. This study was 
attempted to eva l uate the relation sh ip between general ized and loca l ized changes in 
visual fie ld (VF) ;'!Ild retina l nerve fiber layer (R NFL) abnormalities. Each eyes of 
one hundred early and moderate glaucoma patients was eva luated in this study. VF and 
RtHl were divided into six sectors reflected the nerve fiber layer anatomy. VF analys 
is with 30-2 program of the Humphrey Field Analyzer a nd RNFl analys i s wi th a red -free 
fundus photograph by a computerized digital image analysis system were appl ied in 
each secto r. 

The superior and inferior arcuate sectors in VF and RHFl showed significant l y 
diffu se loss than localized loss when compared with t he temporal sector . 

The regional differen ces of functiona l and struc tual changes may expla i n t he 
mechanism of the glaucomatous optic nerve damage. 
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ABSTRACTS FOR POSTERS 

Cf-IA IRI'E RSON: R. MILLS 

CO-MODE RATORS : K. NANBA 
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1) 

POSTER SESSION I 

Thu. , OCt., 22 
5:110 PM - 6:30 PM 

DISCREPANCIES BETWEEN SINGLE STIMULUS AND MULTIPLE STIMULUS 
VISUAL FIELD EXAMINATION WITH THE PERITEST SEMI-AUTOMATED 
PERIMETER IN GLAUCOMA PATIENTS 

Christine T. Langerhorst, Douwe Bakker, Joost Felius, Thomas J.T.P. van den Berg . 
Department of Ophthalmology, Glaucoma Center, and department of Medical Physics and 
Informatics of the University of Amsterdam, and the Netherlands Ophthalmic Research 
Institute. 

In a total of 24 randomly selected eyes of glaucoma patients, tested with the automated 
(single stimulus) and the manual (multiple stimulus) mode of the semi-automated Peri test 
perimeter, the number and depth of defects were compared as estimated with these two 
different measurement strategies. It was found that with the manual technique considera­
bly less defects were detected than with the automated strategy. 

2) 

COMPARISON OF MULTIPLE STIMULUS PERIMETERS WITH HUMPHiu!:Y AND GOLDMAN 
Man! A. Brad" Wtlltam E Sponsel Indiana University. Indlanapol1s. IN 

Automated perimetry in the United States has been dominated by the Humphrey Vtsual Field 
Analyzer, a full-bowl slngle·stlmulus projection perimeter. Testing tin1e Is typically 14 
minutes per eye In normal eyes. In recent years several high-speed multtple stimulus 
perimeters (M$Ps) have been Introduced. These can substantially reduce tesUng Urne and, 
encourage fixation by presenung a series of concentrically arranged patterns of 0-4 stimuli: 
Prtor studies with automaled MSP8 (as well as longstanding European experience wtth the 
manually-operated Friedmann Visual Field Analyzer) Indtcate that typtcal cllntcal subjects 
can perform such tesung without difficult}'. Each patient response Is a forced choice from 1(\ 
possible pattern options. mintmlztng false-positive and -negative responses which confound 
traditional slngle-stlrnulus methods. The Dtcon TKS 4000 (Vismed), Henson CFA3000 (Keeler). 
and Marco MT -336 MSPs are all computeriZed instruments which can test the central visual 
field and provide numerical field indices for a normal eye In less than 4 minutes. The number 
of points tested In each instance exceeds that tested using the 30-2 program. but quantillcatlon 
of threshold values at each stimulus locus Is abbreviated retaUve to the Humphrey full­
thresholding strategy. The basts for comparing these Instruments with the Humphrey was to 
compare the1r output with the prevailing clinical standard . Comparative data analyses and 
case ex...'1mples are presented from among 30 glaucomatous paUents and 30 age·related nonnal 
subjects. Indtces from all three MSP's were stgnlficantly correlated with the Statpac Global 
Indices of the Humphrey 30·2 in both nonnaUve and glaucomatous populations (p$.Ol) , 
Goldman visual fields were obtained on the same population. Qualitative and quantitative 
comparison of both the MSP's and U1e Humphrey 30-2 to the Goldman fields Is also presented . 
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3) 

OPTIMAL STIMULUS PARAMETER SETTING IN A NEW DESIGN OF COMPUTERIZED 
QUANTITATIVE LAYER-BY-LAYER PERIMETRY 

Toke Bek, University of Aarhus , DENMARK 

Quantitative layer-by-layer perimetry is a psychophysical technique 
originally developed by J. Enoch. The technique estimates characteristics 
of visual integration supposed to be integrated in specific retinal layers. 
A I1€I; design of quantitative layer-by-layer perimetry ,;as developed by 
inplementing the technique into the existing hardware environment of ·the 
canputerized perimeter HlU1lphrey Field Analyzer. 

In quarttitative layer-by-layer perimetry , the psychophysical criterion 
is the flashing or not flashing of a small test stimulus centered on a 
larger variable-intensity background field. In order to optimize test 
reliability, test reproducibility and minimize test duration using this 
stimulus criterion, test parameters such as stiImllus duration, stimulus 
detay, flash frequency and need for repeated threshold determinations were 
evaluated. An optimized approach enabled a ten times decrease in test duration 
as canpared to earlier designs of the technique, with repeated threshold 
determinations in each point allCMing treatIDent of the data in a proper 
statistical context. 

The theoretical and experimental considerations underlying the settlerrent 
of these optimal stimulus variables will be presented. 

4) 

A NEW SCREENING PROGRAM IN KOWA AUTOMATED PERIMETER AP 3000 

H. Suzumura, N. Enlla, K. I'!arasawa, and T. Murao 

Department of Ophthalmology, Tokyo Medecal College, Tokyo 

With the development and progress in automated perimeters, perimetry today is generally performed in the 

central visual field while the peripheral visual field lends to ignored altcnLion. However clinically, it is desirable for the 

peripheral visual field to be measured and a isoptometry is useful to measure the peripheral visual field. The Kowa 

automated perimeter AP 340. developed in 1986. has a program to perform isoptometry. We have developed a new 

screening program that exam ines the central visual field by static perimetry and the periphral visual field by 

isoptometry in the Kowa new automated perimeter AP 3000. 

The central SlaUC screening testing, which has a r;ldial arrangemenL of 82 examination points, is performed 

with a size III stimulus using a three-zone meth od which is the same as the Goldmann conventional target. The 

peripheral isoptometric testing is performed with V/4 and 1/3 stimuli. TIlC stimulus is exh ibited centripetally along the 

12 meridians at a speed of 5' /sec. like ,I stepingstones. The measurement is first performed with isoplomclfY and then 

with st.atic perimetry in the ccntral 30' of the visual field withollt the correct ive lens. 

The usefulness or this screening program was illvestigated in normal subjccts and the patients with glaucoma. 

hemianopsia and retinitis pigmemosa and compared with the rcsulLS of this program and of kinetic perimmry with the 

Goldmann perimeter. It has shown Ihat this program was useful to detect visual fi eld changes. 
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5) 

REAPPRAISAL OF NORMAL VALUES OF VISUAL FffiLD USING OCTOPUS 1-2-3 
S. Okuyama, C. MalSumolo, K. Uyama and T. OlOri 

Dcpanment of Ophlha1mology, Kinki University School of Medicine, Osaka-Sayama, Japan 

We studied Ihe normal values of visual field in normal subjeels using Ule lalest model of a 
direct projection automated perimeter OCTOPUS 1-2-3. Sixty-six Japanese normals (18 - 69 
years of age) were tested wilh the standard program G lX using the larget size 3. Our normal 
subjeclS had correclCd vision of 20/20 or be Iter. Their refraction was within 3 dioplers of 
spherical error and 2 diopters of astigmatism and Iheir inlraocular pressure was less than 21 
mmHg. Their optical media and fundi were normal. They had neither family history of 
glaucoma nor syslemic diseases that were likely to affect visual funclions. In addition, we 
excluded test resulis if their false negalive responses or false positive responses were grealer 
than 10%. The resullS of Ihe initial examination were also excluded. Mean sensitivity of our 
normals was found to decrease linearly wilh age. lis age slope was -0.42 dB per decade. The 
sensitivity was lower than Ihe values previously set as normal 1'0r young people. The effecl 
of age on Ihe sensitivity in Ihe central area was smaller than Ihat of previous resu lts reported 
using olher aulOmatcd perimeters. Intcrindividual fluctuations increased with eccentricity and 
this increase was more remarkable in old people than in young people. 

6) 
INFLUENCE OF THE OCCLUSION OF THE NON-TESTED EYE 

ON SENSITIVITY IN AUTOMATED PERIMETRY 
Capris P., Gandolfo E., Tarabu80 E., Semina E., Corallo G., Favs G.P. 

(University Eye clinic of Genoa, Italy) 

Occlusion of the non-tested eye during perimetric examination may influence 
the sensitivity level of the ot her eye. 17 normal subjects underwent auto­
matic threshold static perimetry tests (perikon peL 90) under 5 different 
conditions: 1) binocular vision; 2) monocu lar vision with a translucent 
white paper occluder; 3) monocular vision with an opaque occluderi 4) total 
occlusion with a mirror occluder giving the sensation of seeing the perime­
tric background; 5) partial occlusion with t h e same mirror occluder. 

Sensitivity in binocular vision was always better than in every monocular 
condition (p < 0.00001), due to summation phemonen (ANOVA test). Signifi­
cant sensitivity improvement (p < 0 .001) was present with the translucent 
occluder in comparison to the opaque one. Sensitivity with the translucent 
occ l uder was not significantly different from that obta ined in partial 
binocular occlusion (mirror occluder). 
The simple use of a paper occluder does not create important inhibition 
phenomena as happens with opaque occ luder and represents a comfortable, 
practical and hygienical means for eye occlusion in monocular perimetry. 
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EFFECT OF NUMBER OF TEST POINTS IN AUTOMATED PERIMETRY 
AMONG NORMAL UNTRAINED SUBJECTS 
Naoya Fujimoto and Emiko Adachi - Usami, Dept . of 
Ophthalmol., Chiba Univ . School of Med., Chiba, Japan 

In the previous study, we found the effect of number of test 
points in automated perimetry on the mean sensitivity of the 
well-trained subjects (Am J Ophthalmol 1992). The same procedure 
was applied for normal untrained subjects in the present study. 
Using a custom program of t he Humphrey Field Analyser, four 
different programs were made. Twenty subjects had not undergone 
automated perimetry before this study. The same test points of 
the four programs used were 8 test points within 3 degrees and 8 
test points outside 5 degrees within 9 degrees. The mean 
sensitivity of each corresponding test points among four programs 
was compared. We found that the mean sensitivity of the same test 
paints in the program with fewer test paints was higher than that 
in the program with many test paints. However, both the position 
and the number of the same test points altered the effect of 
number of test points in untrained s ub jects. 

8) 

INFLUENCE OF THE TARGET SIZE ON THE SENSITIVITY OF THE CENTRAL 
VrSUAL HELD IN PATillNTS WITH GLAUCOMA 

K. Uyama, C. Matsumoto, S. Okuyama and T. Otori 
Department of Ophthalmology, Kinki University School of Medicine, Osaka-Sayama, Japan 

We studied the usefulness of the target size 1 in the central 30 degrees of visual field in 30 
early glaucoma patients. Quantitative static perimetry was made using the program 32 of the 
au tomated perimeter OCTOPUS 20 I. We examined 30 glaucoma patients and 40 norma l 
subjects under ille condition of target sizes I and 3. The resulL, obtained were compared with 
those of the 40 normal subjects based on our own criteria. For standardizing the normal 
sensitivity of each test point under the condition of target sizes I and 3, we divided the visual 
field of program 32 into three zones(within 10 degrees, between 10 degrees and 20 degrees 
and between 20 degrees and 30 degrees). In the case where the sensitivity of each test point 
of a glaucoma patient was more than 2S.D.+ldB lower than the average sensitivity of normal 
subjects, we classified it as the abnorma l sensilivity in each zone of each target size. 

Tn 21 out of 30 eyes, the target size I was more sensitive in detecting glaucomatous visual 
fi eld defects than the target size 3. From these resu IL', it was concluded that the target size 1 
was more sensitive in detecting early glaucomatous visual field defects than the tar!!el size 3. 

-62-



9) 

POSTEI{ SESSION I 

Thu .• Oct.. 22 
5:00 PM - 6:30 PM 

EVALUATING THE BLIND SPOT USING A SPATIALLY ADAPTIVE 
STRATEGY: OPTIMIZATION BY MEANS OF COMPUTERIZED SIMULATION 

J. Estrelcher, A, B. Safran", C. Mermoud", and T. M, Liebling" 
Centre d'iniormatique Hospllali~re, and "Un1l4 de Neuro·ophtalmologle, H61~tal Cantonal 
Untversllalre, Geneva, and "Ecole Polytechnlque FddGrale, Lausanne, Swllzerland. 

A strategy for relatively lesl and precise maBliuremenl of the bnnd spot has been proposed. II 
delineates the blind spot, by detecting lis bordare In 6 dlllerent 10catlol1l. This study was 
undertaken to Investigate the possibility of further reducing the duration of tha procedure, 
keeptng with the baslo principles 01 this strategy. For optimizing the stratBilY, we developed a 
method using computerized Simulation to generate blind spot and to test a number of 
measurement algorlthms In various cnnlcal conditions. 

A comparntlve sludy of varlous algortlhms for three hold dalenmination wes conduc\ed,ln lerme 
of number of required questions at each step of the procedure, keeping In mind the necessity 
of preserving a Gufflclant precision for the procedure. Allempts wera elso made to replace 
vanous slages 01 the procedure by an extrapolative calculation. Robustness of the .ystem was 
assessed by slmulallng answers from poorly oolleborallve subJects. 

It was found that the optlmlzatlon obtained In this study using both a oomblnatlon 01 dillersni 
algorlthmr. aocordlng to the stages of the procedure and an extrapolative calculallon reduced 
the time needed to measure the blind spot without reducing Ina accuracy of the methOd. (Swiss 
National Fund for Scientific Research. granl • 32.27842.89.) 

10) 

A COMPUTER SIMULATION METHOD 

FOR EXAMINING THE BLIND SPOT 

C. Mermoud, A. B. Safran, J. Estreicher", and T. M. liebling"" 
Unite de Neuro-ophtalmologie, and 'Centre d'informatique Hospitaliere, H6pital Cantonal 

Universitaire, Geneva, and "Ecole Poly technique Federale, Lausanne, Switzerland. 

We have developed a new spatially adaptive strategy for measuring the blind spot. In order to 
optimize this procedure, computer simulation tests must be performed to compare various 
algorithms. Therefore, we developed a simulation method which takes into account (1) the 
problems involved in generating blind spots which are comparable to those in the test subjects, 
(2) the developement of a psychometric function adapted to invest igat ion of the blind spot, and 
(3) adjustment of the parameters of this function in the specific context of the blind spot. 

Blind spots were generated in a random manner, according to a normal distribution based on 
previous observations in normal subjects. A new psychometric function was defined to take into 
account the probabi li ty of the subject perceiving a stimu lus of constant intenSity moving in a 
two~di mensional space, that is on a surface. We adjusted the parameters of this new 
psychometric function by analysing the observations made on a series of normal subjects, 
tak ing into account both lIuctuations in the measu rement va lues of the blind spot and 
frequency of subject errors. 
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A NEW INSTRUMENT FOR ASSESSING VISUAL DISABILITY: 
THE VISUAL EFFEcrIVENESS SCORE FOR ACUITY & VISUAL FIELD 

MARC F. LIEBERMAN MD & AUGUST COLEN BRANDER MD 
California Pacific Medical Center. San Francisco, Ca lifornia 

A novel scoring system has been developed that allows for designating visual acuity and 
visua l field capacities on a 100-point scale; the score is compatible with the ICD-9-CM 
classification of visual loss. This is offered to replace the current AMA standards, which are 
awkward and dated in concept and design. 

The proposed visual field sca le was designed to in tegrate w ith the decimal-based Visual 
Acu ity Measurement Standard established by th e International Council of Oph thalmology; 
it maintains establi shed equiva lencies (e.g. 20/200 = 20' fi eld) and follows established 
classifica tions of visual loss. The calculation is based on 10 meridians (4 in the upper field, 6 
in the lower field) with an average value of 10 points each. The central 10' field is assigned 
50 points (one paint for each 2' ); the periphera l fi eld is assigned 50 points (one point for 
each 10°). The calculation can be performed with an "AMA-type" formula or with an 
"Esterman-type" overlay grid . The total score = (2x binocular score + OD score + OS score)/4. 

Comparisons to the AMA "visual efficiency sca le" and to the "Esterman grid" are provided. 
Adapta tion to computerized perimetry is s impl e; we will illus trate Goldmann and 
Humphrey examples, w ith th e appropriate conversion factors. 

12) 
VISUAL FIELD AND INVALIDITY 

Gandolfo E., Di Lorenzo 0., Facino M., Capris P., Cora llo G. 
(University Eye Clinic of Genoa , Italy) 

The invalidity percentage attributed to visual field (V . F.) 10S8 conside­
rably varies from country to country and it may also vary within the same 
country depending from the origin of the V.F. damage (i. e. war event, work 
accident, occupational disease, etc.) . 

Such results have been obtained from the analysis of the answers collected 
by means of a "questionnaire" sent to many "National Ophthalmological 
Societies" and to t he members of the "IPS Study Groups" involved in "Stan­
dards" and "Ergoperimetry". 

In order to obtain a standardization in this field , the Authors , on the 
basis of their own experience and thanks to t he suggestions of the collea­
gues consulted trough the above mentioned questionnaire, propose new rules 
for the percentua l assessment of V.F. and the evaluation of the consequent 
invalidity. 
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13) 
COMP UT ER-ASS ISTED MOVING-EYE CAM PI METRY (CA M EC) 

Bertil E Damato ), Erk:1I1 ~'Illtlllk a n l, Jim McG<l l"vic2, David KC'-Ll ing.l, Aled 6",11152 

I. Uni ve rsit y of Glasgow 2. Wes t o f Scotl and Hea lth l30ards Dcpartllll! 111 of C lini ca l Physics and Bi n-Engin ee ring. 
G lasgow. 

Computer-Assisted Movin g-Eye CilllIpimclry (CAMEC) ope rat es on an 113M desk- lOp com pute r and llseS'1 random­
ly moving fi.-.:ation ta rge t, which IIIl1st be kepi wit hin th e circle by the patient. by means of a joystick. for stimuli (0 
be prese nted. Aware ness or th e stim uli is recorde d by the pll li en! pressing a buttoll on the joys tick. The speed of 
the test is aut o matica lly adjust ed accordin g to the patie nt 's abilit y and in struct io ns and correc tions arc give n by 
IIIca ns of co mpute r speech . Rcs ult s afe printed, stored o n disk. and present ed a ll the co mputer screen and will 
sho rtl y be fed to a neural network for diagnostic capabilit y. 

The results of CAMEC were corre lated with those or Go ldmann perime try in 61) p.lticnts with ne uro logical vislla l 
field defects . The result s o f th e two techniques were identical in 49% of eyes and simi lar in 33% of eyes . The 
abilit y o f CA MEC to deteci the normal blindspot was evaluated in 26 health y children (age 4-10 years . mean S.S) . 
The blindspo! was detected in 25 patients with CA"'IEC :tnd in 19 pati ents with the Dicon 30UO autopcri llletcr. The 
pcr fonnance WilS superio r with CAMEC th,ln th e Dico ll with the blindspo t be ing detected in 57% of 364 trials wit h 
CAM EC il nd in 25% of 338 trials with Dicon (Wilcoxo n match ed pairs tes t , p < OJ)! ). 

CA MEC may be helpful in Ihe cO llllllunily, in pae diatri c Ophlh,lImoiogy, and in other situat ions where convelllional 
me thods arc nol genera ll y appli ca ble. 

14) 
CLINICAL EVALUATION OF SNOWFIELD SCREENING PERIMETRY 

M.V. Drake, A. Huang, UCSFjBeckman Vision center, San Francisco 

Automated perimetry is performed for screening or quantitative 
purposes. The goal of a screenlng examination is to quickly determine 
whether an abnormality exists . For the most part screening tests are 
modified, abbreviated versions of quantitative tests. Because of 
these modifications the tests are faster, but they are usually less 
specific and less sensitive than the corresponding quantitative test. 
The automated Tubingen perimeter (TEe Inc., Tubingen, Germany) uses a 
novel approach to screening . It uses a random rapidly flickering 
white noise (ltsnowfield lt ) pattern on a video display monitor. The 
patient is able to quickly detect his or her field defect which 
appears as a lack of the white noise pattern in the affected area. 
The patient is able to immediately report that the field is abnormal 
a nd to direct the operator to focus quantitative testing on the areas 
of defect. The theoretical benefits of this program are the speed 
with which defects ' can be ide ntified, the potential sensitivity for 
subtle neurological defects, and the ability to help direct subsequent 
quantitative testing to regions of particular interest. Our initial 
cl inical experience with this method will be presented with a report 
of limitations of sensitivity and specificity when testing patients 
with mild to severe glaucomatous and ne urological visual field 
defects. . 
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15) 
STX PROGRAM AS A SCREEN IN G TEST FOR GLAUCOMA 
Tsing - Hong Wang, Par- Tying Hung, Luke L,K, Lin, Tzyy-Chang Ho 
Department of Ophtha lmology, National Taiwan University Hospita l 
Ta ipei, Taiwan, ROC 

The STX program of Octopus 1-2- 3(lnterzeag /Switzer land) tests 59 
location in the central 30 fi eld. All 59 test locations are tested once using the 
two- leve l strategy to classify every point as "normal ll , IIrelative defect" and 
"absolute defec t" in that locat ion. The relativ e and absolute defect were 
added as the tota l defect. We set the cr iteria for an abnot"ma l STX test as the 
tota l defect was mOI"e or equal to 5 points, regard less of its loca tion. We 
examined 31 g laucoma patient s and 36 normal patients. The defin ite examination 
included disc stereophotography (Topcon TRC - SS stereo fundu s camera) and 
vis ual field (VF) by Octopus program 32, Every three to six months, VF 
examinat ion was t"epeated for the pati en ts with initia l abnorma l VF results. 
Aftel' two year follow up, we found the ST X program had the sensitivity of 
87% and specifi c ity of 91% as an init ial sc r eening test. 

16) 
PERIMETRIC ASSESSMENT IN AN EPIDEMIOLOGY STIJDY:BEAVER DAM EYE STUDY 

WU!iam E. Sponsel. Mam A. BradlJ Barbara E Klein Ronald Klein LLmts B Cantor. .James 
E Martone Mitchell .J Menage ,lulCe M. Nussmeier University of Wisconsin. 

Madison, WI. Indiana Unlverslly, Indianapolis, IN, Project Orbls. NY, 

The Henson CFA3000 multiple stimulu s perimeter (Keeler) Is a computerized 
supra threshold multiple-s timulus perimeter able to screen the central visual field and 
provide a pass/faU Index In approximately I minute (26-polnt screening program), A 
screening failure can be extended to a 132-point multiple-stimul us suprathreshold 
assessment of the central visual field In which quantification of missed points Is provided 
In approxlmately 4 minutes per eye, 

4.703 reSidents of Beaver Dam. WI were screened with the Henson perimeter as a part of 
the Beaver Dam Eye Study. The fields were subsequently graded by four Independent 
c1inJclans. Disparate gradings were arbitrated with a 3 out of 4 algOrithm. Of the 851. 132-
pOint testtngs graded for which 3:1 concordance among graders was obtained. 298 were 
Judged to be within nonnal limits. 119 were graded as outSide normal limIts but not 
necessitating medical treatment. 350 were graded as mild to moderate conSistent with 
neIVe fiber defect requiring medical treatment. 39 were graded as consistent with severe 
neIVe fiber defect. 5 visual fields were attributed to neurological pathology. 11 were graded 
as ou lslde normal limits explainable by factors other than nerve fiber defect or 
neurological disease (Le. lens opacity. retinal disease. artifact). Examples of Henson fields 
obtained within each of the 6 categortes are presented. ThIs research was carrted out under 
NEI Grant #E406594. 
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17) 

DETECTION OF HOMONYMOUS VISUAL FIELD DEFECTS WITH FLICKERING RANDOM 
DOT PATTERN 

U. Schiefer I), M. Kolb 1), H. Wilhe lm 1>, D. Petersen 2), E. Zrenner 1), H. Harms 1) 

1) University Eye Hospital. {)epell. Schleichstr. 12. W-7400Tiibingcn. Gcnnany 

2) R.1diological Clinic of the University, Dept. of Ncuroradiology, Hoppc-Scyler-Slr. 3, W-7400 Tiibingcn, Germany 

Pat ients with circumscribed visual field defects caused by lesions of the IIlird neurOIl arc able to perceive their 
scotomas immediately while looking at randomly distributed black and while squares (12' x 12 ') flickering 
\ViOl high frequency (::::: 30 Hz) resulting in 11 stimulus field compamblc 10 the white-noise field on a TV screen. 
However, this method was thought 10 be much less sensitive in detect ing isolated supra-geniculate lesions, 
especially if these occurred more th.m two years ago. 

In this study we examined 80 patients (37 male, 43 female) suffering from a homonymous hemianopia of 
various origin, detected by conventional perimetry (au tomated grid perimetry with Ttibingen Automatic 
Perimeter [TAP] or in some Cases kinetic perimetry with Ttibingen Mllnual Perimeter [TMPJ) or by the white­
noise field of the Ttibingen Electronic Campimeter [TEC]. - Evaluating the examinations of each eye 
separately, 39 cases showed pathological resu lts in conventional perimetry while white-noise field campi­
merry was normal. The opposite constellat ion occured very rarely (only in 2 of altogether 158 examinations). 
In 117 cases, both methods concordantly showed pathological results. Thus, 74 % of all ilernianopic visual 
field defects, detected with conventional perimetry, were perceived in white-noise field campimetry. 

In 10 of allogether 80 patients the les ion of the visual pathway had occured 2 years or more before 
examination, leading to a homonymous hemianopia, clearly detectable with conventional perimetry. Even 
then, in white-noise field campimetry 8 of these patients perceived tllcir homonymous defects as wcll. 

18) 

FO VEAL SENS ITIVITY: CORRELATION WITH CENTRAL VISUAL FUNCTION 
Steven A. Newma n N.D . and Sri an R. Wnorowsk i ft. D. 

Fovea l sensitivity tends to parallel Snell en visual acuity. Relative 
disparity between these two measures may be related to the pathophysiology. We 
retrospectively reviewed 800 automated visual f i eld exams done by the retinal, 
cornea l and neuroophthalmic service at UVA over the l ast year. Inclusion 
criteria: < 20/50 Va, fovea l sensitivity < 30 . Exc lu sion criteria: poor 
re liability coefficient, more than a singl e pathophysiology. 22 visua l field 
exams qualified for t he optic neuropathy group and 19 exams qualified for the 
ret inal -anterior segment pathol ogy group . The average visual acuity in the fir st 
group was 20/60 and average foveal sensitiv ity was 21. 6. For the second group 
the average visual acuity was 20/100 and the average fovea l sensitivity was 25.6. 
Thus despite a worse average visua l acuity the retinal/ant segment group had a 
sign ificantly higher aveage foveal sensit i vity than the optic neuropathy. Foveal 
sens itivity tends to depressed to a greater degree in opt ic neuropathies then in 
other causes of visua l lo ss . Thi s re l at i ve involvement may occur t o an increased 
degree in certain forms of optic neuropathy . Meas ured foveal sens itivity may 
prove a partially independent variable in the assessment of patients with 
pathology in vol ving the anterior visual pathways. 
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PERI METRIC AND FLUORESCEIN-ANGIOGRAPHIC FINDINGS 
IN CAROTID ARTERY OBSTRUCTIVE DISEASE 

Ghiglione D., Borgia L ., Zinicola E., Capris P., Allegri P. 
Cardillo Piccolino F., Gandolfo E. (University Eye Clinic of Genoa, Italy) 

35 patients with carotid stenosis were studied by means of perimetry and 
fluorescein angiography. 

The patients were divided into two groups on the basis of supra- aortic 
t runks echo-doppler resu l ts: 
1) stenosis> 80% (haemodinamically significant) ; 
2) stenosis < 80% (haemodinamically significant). 

The following perimetric findings were detected : depression of sensitivity, 
nerve fibers bundle, quadrantanopic and hemianopic defects. Fluorescein 
angiography showed: longer arm - retina and artero-venous circulation time , 
choroidal filling defects, papillary staining, chronic ischemic retinopathy 
a nd arterial occlusions. 

Our study has made it possible to individuate perimetric and angiographic 
alterations which d if ferentiate the two groups of patients in a statist i cal 
significant manner. 

20) 

PRIMARY EMPTY SELLA SYNDROME WITH VISUAL FIELD DEFECT 

Hiro[umi Mat suo, Torao Sugi ura, Kuniyoshi Mi zokami 
Depar tment of Ophtha lmology. Kobe Univ . • Kobe. Japan 

In recent years. primary empty se ll a syndrome (PESS) is reported to demonstrate 
many patterns of visual field defects including bitemporal hemianopsia,homonymous 

hemianopsia. and glaucoma- like visual f i eld defect. In this study. we evaluated 
visual fields and optic disc appearances in 8 cases with PESS. Eight eyes out of 
16 had visual field defects; 4 eyes in 2 cases showed glaucoma- like visual field 
defects. 2 eyes in 1 case showed bitemporal hemianopsia. and 2 eyes in 2 cases pre­
sented irregular visual field defects. Four eyes with glaucoma- l ike visual field 
defects had large cupping of the optic disc and norma l intraocular pressure, while 
the other eyes had no abnomaliti es in optic disc appearences. MRI - CT scans of the 
op ti c nerve. chiasma, and se lla turcica were also performed in attempt to reveal 
what caused opti c di sc changes in these cases. The coex istence of PESS and glauco­
matous optic disc change with glaucomatous visual field defect may suggest that 
PESS can be the cause of glaucoma- l ike opt ic nerve damage. 
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TEMPORAL, WEDGE-SHAPED V ISUA L FIELD DEFECT 
ASSOCIATED W ITH OPTIC NERVE HY POPLAS IA 

M inco Ozaki, M.D., Yos lIkc Fli tam i, M.D., Aki ra Kobori , M.D., A tsushi 
Sawada, M .D. Department of Oph thalmology, Miyazak i Mecl ica l Co llege, 
M iyazak i, Japan 

We report two pati en ts w ith tempora l, wedge-shaped visual fie ld defects 
associated with opti c nerve hypoplas ia. One of the two cases was a 22-
year-old woman who suddenl y noticed tempora l blurring in her left eye. 
On examinat ion, her corrected visual acui ty, pupil lary l ight- reac ti on and 
intraocul ar pressure were normal in bo th eyes . Goldmann perimetry 
revealed a wedge-shaped visual ri eld defect that broke out temporall y 
from the bl ind spot in her left eye. The left opti c disc was small in size 
and was sharply demarca ted . Red-free rundus photographs showed nerve 
nber bund le defect in the nasal sector of the left opti c disc. Fo l low-up 
visual field examination showed ident ical lindings. We concluded that the 
nasal hypop lasia or the opti c di sc was the cause of her temporal , wedge­
shaped visual fi eld defect wh ich the patient acc identalt y noticed. 

22) 
VISU AL FIELD DEFECTS IN MIGRAINE PATIENTS 

R.De Natale, D. Polimeni, Me. Narbone , MG. Scullica . M. Pellicano. Ophthalmology 
Institute. University of Messina , Policlinico G. Marti no, 98100 Messina Italy 
Visual field defects, together with diplopia, blurring vision are often referred 
by patients during attacks of migraine . Previous studies r eported t he influence 
of age and disease duration on the outcome of this symptom without studing which 

type of migraine and il its frequency plays a role in t his visual function loss . 

38 patients affected by migraine , diagnosed by a neurologist, including forms 
with and without "aura " have been studied. An Octopus 2000R computerized perime­
ter with program Gl has been used to examine the vis ual field. 

In our study patient I s age and dura tion o:f disease did not show a signi:fican"t 
correlation with vis ual lield loss . while migraine a"ttacks frequency showed a 
significant correlation . The mean defect of the V. F. was indeed grea"ter in t hose 
patie nts with higher frequency of migraine attacks. 

Migraine recognizes a vascular disregulation as an important patogenetic factor . 
V.I'. loss described in this disease may be considered very close to thos descri ­
bed i n certai n vascular condi tions 0] "t he eye. 
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23) 
PERIMETRY IN PSYCHOGENIC VISUAL DISTURBANCES 

Misao Yamamoto , Ma s akat su Ohi ke , Hiroko Shirabe and Kazuyo Suda 
Department of Ophthalmology , School of Medici n e , Kobe Un iversity 

Kobe 

In perimetry performed o n children with psychogenic visua l 

disturbances , it has been reported that spiraling fields , 

concentr ic contraction and tubular fields are seen . In the 

present study, normal visual fields were obtained in all cases by 

kinetic perimetry (Goldmann) starting from the minimum targets in 

11 patient s with psychogenic visual disturbances who showed 

visual fields abnormalities in other hospitals . However , when 

Humphery static perimetry was performed simultaneously , contra­

die try results with sporadic scotomas within the range which was 

seen well in kinetic perimetry were obtai ned . These results 

diff e red from the conventional concept , and appear to be one of 

t he character i stics of psychoge nic visual di stu rbances . 
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1) 
THE INFLUENCE OF PRE-RECEPTORAL ABSORPTION ON BLUE/YELLOW 

AUTOMATED PERIMETRY. 
Chris Hudson and John M. Wild. Aston University, Birmingham, UK. 

Blue/yellow perimetry attempts to isolate the SWS or blue sensitive pathway by the use of a blue stimulus 
on a high luminance yellow background . An increase in SWS increment thresholds has been 
demonstrated prior to any such increase by conventional perimetry in ocular hypertension, glaucoma and 
diabetes. The contribution of pre-receptoral absorption to the attenuation of SWS increment thresholds. 
particularly that of macular pigment, has received relatively liUtie attention. The aim of the study was to 
determine the effect of lenticular absorption (LA) and macular pigment absorption (MPA) on the SWS 
perimetric profile in the normal eye 

A Humphrey Field Analyzer 630 adapted for blue/yellow perimelry was further modified for the assessment 
of LA and MPA. The sample comprised 10 normal young subjects and 10 normal elderly subjects. One eye 
of each subject was randomly assessed. All subjects, previously Irained in automated perimetry, undertook 
at least one training session in the psychophysical techniques employed. LA was assessed by obtaining 
scotopic threshold measurements at 15° eccentricity for stimuli to which rhodopsin is equally sensitive (ie 
410 & 560nm). The difference In threshold between these two wavelengths was taken as a measu re of LA. 
MPA was assessed by comparing green cone sensitivity at the fovea and parafovea to spectral stimuli which 
are maximally (ie 460nm) and minimally (ie 580nm) absorbed. Normalising this data with respect to 580 nm 
determined the optical density of macular pigment. LA was greater for the elderly group (p<O.001) and 
exhibited a lack of homogeneity within the lens of individual subjects. MPA showed no statistically 
sign ificant difference between the two groups but exhibited greatest attenuation at the fovea (p<O.001). 
The influence of these artefacts on SWS peri metric thresholds will be discussed. 

2) 
BLUE ON YELLOW PERIMETRY: A FIVE YEAR OVERVIEW 

Chris A. Johnson, Anthony J. Adams and E. J. Casson 
Optics and Visual Assessment Lab, University of California, Davis 

Blue-on-yellow perimetry is a technique that isola tes and measures the sensitivity of 
short-wavelength-sensitive m ech anisms throughout the visual field by m ea ns of a 
modified Humphrey Visual Field Analyzer. Over the past five years, we have 
conducted a prospective longitudinal study of age-matched normal control subjects, 
ocular hypertensives and patients with early glaucomatous visual field loss with 
standard (white-an-white) automated perimetry and blue-on-yellow perimetry. This 
paper presents an overview and summary of our current findings for blue-an-ye llow 
perimetry in ocular hyperten sion and glaucoma. To date, we have found th at 
gla ucoma-related blue-an-yellow visual field deficits are more frequent and are large r 
than s tandard white-on-white deficits, that blue-on yellow deficits exhibit a nerve fi be r 
bundle-type pattern, that blue-on-yellow deficits are predictive of both the development 
and progression of standard white-on-white defects, and that blue-on-yellow losses 
occur 3 to 5 years prior to white-an-white deficits. The clinical utility, advantages and 
d.,advantages of blue-a n-yellow perimetry for g laucoma detection and evalua tion will 
be discussed. At the present time, it appears that blue-an-yellow perimetry represents 
the best psychophysical method of detecting early glaucomatous damage. 
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LEARNING EFFECTS IN BLUE-YELLOW AUTOMATED PERIMETRY 
Ian D. Moss, John M. Wild, David Wllttaker 

Department of Vision Sciences, Aston University, Birmingham, UK 

The existence of a within- and between- examination improvement in automated perimetric sensitivity is we ll 
documented for standard white stimuli which depend upon luminance detection mechanisms. The study 
investigated the learning effect for the stimulus parameters necessa,,! to isolate the short wavelength 
sensitive (SWS) mechanism ie. a narrow band blue target (OCLI blue dichroic) superimposed on a 
broadband yellow (Schott OG530) background. 

The sample comprised two groups of age matched clinically normal observers (Mean 67.1 years SO 7.2) 
conforming to rigid inclusion criteria. One group (N=10) were naive to any form of automated perimetric 
examination, the other (N= 10) were familiar to standard white stimulus threshold perimetry yet naive to blue­
yellow perimet"!. 

Using a modified Humphrey Field Analyser 640, blue-yellow peri met"! was performed using Program 30-2 
on each eye on three consecutive days and at one week after the initial examination. 

Comparisons of sensitivity between and within the groups were analysed in terms of global mean sensitivity, 
hemifield analysis and on a pointwise basis. 

Results reveal differences in the change in sensitivity over time within both groups, suggesting that the 
change in subjective criteria over time differs between standard and chromatic perimetry. 

4) 

COLOR VISUAL FIELDS: A 5 YEAR PROSPECTIVE STUDY IN EYES WITH 
PRIMARY OPEN ANGLE GLAUCOMA 

Pamela A. Sample, PhD, Genaro Martinez, and Robert N. Weinreb, MD 
Glaucoma Research Center, Ophthalmology, University of California at San Diego, 

La Jolla CA 92093-0946, USA 

A modified Humphrey Visual Field Analyzer was used to assess short-wavelength 
sensitivity throughout the central 250 field in 110 eyes with primary open angle glaucoma, 
55 eyes suspect for glaucoma, and 100 normal control eyes. Color visual fields were 
corrected for lens density and comparisons between subject groups were age-matched. 
Results were consistent with our previous report on considerably fewer eyes. Color visual 
fields were abnormal in nearly 47% (26 of 55) of the the suspect eyes. In 5 of these eyes 
which later converted to a diagnosis of glaucoma, a high percentage (4 of 5) had diffuse loss 
(more th an 20 defective points) on colo r fie lds before localized deficits were seen on 
standard fields. Nearly half of the remaining suspects with abnormal fields (10 of 21) had a 
diffuse component to their loss. This was most prevalent in the suspect group considered at 
high risk due to increased intraocular pressure (lOP) and glaucomatous disc. The 
correlation between mean defect and lOP was not significant. In glaucoma eyes color fie fds 
showed more extensive deficits and in many cases detected progression of loss before standard 
fields. We discuss the implications for early diagnosis and management of glaucoma. 
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GENERAL BLUE SENSITIVITY LOSS IN NORM AL, MEDIUM AND HIGH PRESSURE GLAUCOMA 
L.A. M.S. de Jong"', J. Folius ....... T.J.T.P. van den Berg·'· ....... E.L. Greve"''''' 

'" The Netherlands Ophthalmic Research Institute 
•• Glaucoma Centre, University o f Amsterdam 

....... Department of Medical Physics and Informatics, University of Amsterdam 

Foveal blue sensitivity is reported to be inversely influenced by highest JOP (1). We wondered whether there 
was also a pressure related influence on the results of blue-on-yellow perimetry. Blue-on-yellow perimetry was 
perfonned on a modified Humprey Field Analyzer (HFA). Blue (filter BG 25, Schott) stimuli (size V) on a 
bright yellow (filter OG 550, Schott) background , were used. 

Controls (0=22), normal pressure glaucoma (NPG) patients (0 = 12), medium pressure glaucoma (MPG) patients 
(0 = 14) and high pressure glaucoma (HPG) patients (n = 11) were tested. Points with best preserved sensitivity, 
after correction for lens absorbance, were selected and averaged , this was called general blue sensitivity. The 
loss was defined as the difference between the average of general blue sensitivity in all controls and the general 
blue sensitivity in every individual. General blue sensitivity loss (GBSL) did not differ significantly in the three 
patient groups. It was noticed, in all patien t groups, that some patients (at least one in every group) had a much 
higher GBSL. At the present moment we cannot explain thi s fmding. 

(I) Yamazaki et aI. in AlO 106: 397-399, 1988 

6) 
THE EFFECT OF LIGHT SCATTER ON CHROMATIC PERIMETRIC SENSITIVITY 

Ian D. Moss, John M. Wild, David Whi1aker. 
Department of Vision Sciences, Aston University, Birmingham, UK. 

The effect of light scatter on tasks such as visual acuity, contrast sensitivity and differential light sensitivity is 
well documented. These tasks are based solely on luminance measurements. Recently there has been an 
interest in the iso lation of chromatic pathways by automated perimetry; however, the effect of scatter on 
these functions is unknown. 

The prese nt study investigated the effect of forward light scatter on the se nsitivity gradient of the short­
wavelength sensitive (SWS) pathway. The sample comprised 10 clinically normal subjects (mean age 23.2 
years SO 2.5) conforming to rigid inclusion criteria. Short-wavelength se nsitivity was determined using a 
modified Humphrey Field Analyser 640 (OC LI blue dichroic, Schott OG530 filters) with a custom program 
out to 30Q eccentricity for four criteria: standard white-white, high luminance white-white, yellow-yellow and 
blue-yellow stimulus- background combinations. Scatter was induced by varying concentrations (0.04% 
and 0.08%) of 500nm polystyrene microsphere suspensions. Each custom program was performed with 
and without each scatter ce lls. Ught scatter was quantified using the direct compensation technique of van 
den 8erg. The difference in perimetric sensitivity between the scatter and scatter-free measurements was 
expressed as a function of the deg ree of scatter. In a second experiment, a sa mple of 10 subjects with 
marked inequality of the media between the two eyes was utilised . The difference in perimetric sensitivity 
between the two eyes was described as a function of the difference in scatter between the two eyes. 

Forward light scatter altered the sensitivity gradient as a function of the amou nt and type of light scatter, 
with the degree of change being dependent on the given chromatic or luminance stimulus parameters. 
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7) 

THE FOLLOW-UP OF GLAUCOMA WITH A REDUCED SET OF TEST POINTS 

Diestelhorst M, Weber J, Gau A 

Reduced sets of test points spare time, but bave an increased sample error and 
measurement error. We tried to quantify the amount of error for the estimation of the 
global mean deviation (MD). Data base were the visual fields of 424 glaucomatous eyes 
measured with the glaucoma-specific program 30-S. Theoretically, the sample error 
decreases with increasing test point number. Practically, it was also dependent on the 
region where the subset of points was located. The best sample was given by a ring-shaped 
region between IS' and 20' eccentricity. The sample error was 0.402 dB (MD above -2 dB), 
0.713 (MD between -2 and -10 dB) and 1.432 dB (MD below -10 dB). 

With this sample, we determined the measurement error by a double test with a 5 minute 
brake in 42 patients. The averaged reproducibility of MD was ±0.41 dB for a the reduced 
set (14 test points) as an independent program and ±0.52 for the program 30-2 (74 
evaluated test points). Reduced sets of test points in the right position appear to be a 
reliable alternative to standard programs. Theoretically, frequent short programs are even 
superior to less frequen t long programs. 

8) 
POINT BY POINT LINEAR REGRESSION ANALYSIS 

OF AUTOMATED VISUAL FIELDS IN PRIMARY OPEN ANGLE GLAUCOMA 
C O'Brien, B Schwartz. New England Medical Center, Boston, USA 

He measured the rate of change of r e tinal sensitivity (by trend 
analysis ) on a point by point basis in one eye of 39 POAG 
pa tients over a mean follo\v-up period of 3 years and 6 months 
(Octopus 2000R perimeter, programme 31). Twenty five points 
on the periphery of the central 30° field were excluded from 
the analysis, leaving 48 test locations to be assessed . 

Twenty nine patients ( 74 %) had a significant (p<O.05) or 
borderline significant (p <O.10) rate of visual field 
deterioration at 1 or more test points. Alternatively , 1 9 of 
the 27 patients (70 %) with stable overall fields had evidence 
of a significant rate of field loss in at least 1 test location. 
The mean number of deteriorating paints in these 1 9 patients 
lvas 3.2. 

The use of global summary indices for longitudinal monitoring 
of the visual field in glaucoma may mask underlying changes 
occuring at individual test locati o n s . 
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I S DIFFUSE VI SUAL FIELD LOSS I N LOW- TENSION GLAUCOMA A 
PROGNOSTIC INDICATOR FOR PROGRESSION? 

Darrnalingam Poinoosawmy, Jorg sturmer, Calm 0 1 Brien, 
and Roger A. Hitchings 

l'-toorfields Eye Hospital , Gl aucoma Unit , London ECIV 2PD, UK 

Diffuse field l oss may be a sign of intraocul ar pressure ­
dependent damage in g l aucoma, and therefore a predictor of 
further progression in Low - tension glaucoma (LTG) patients. 
\,e studied the uninvolved hemif ield (13 upper and 37 lower) in 50 
LTG patients (mean age 65 . 1 years; Humphrey Field Analyzer, 
program 24-2 ) . One masked observer retrospectively classified the 
uninvolved hem i f i eld i nto four groups (normal (N) I localized loss 
(L) , diffuse loss (D), combined diffuse & localized loss (DL» . 
Two differ ent masked observers assessed the same hemifie l d after 
a follow -up of 50 . 9±14 . 3 months (range 25 - 75 mo nths) using 
pointwise linear regression analysis to defi ne prog ression. There 
was no statistical difference in the incidence of progression 
between the 4 groups (N : 4/10;L : 8/17;D : 6/13;DL : 5/ 10 progressed) . 
The diffuse component of visua l field loss in the uninvolved 
hemifield did not allow predic tion of further progression . 
The pressure - depende nce of diffuse loss i n LTG remains 
questionable . 

10) 
CUMULATIVE DEFECT CURVES AND GLAUCOM ATOUS FIELD LOSS 

Pctcr Asman I and Jonny 0 lsson2 

Departments of lOphthahnology in Malmo and 2Mathematical Statistics in Lund 
Uni versity of Lund, Sweden. 

The relevance of entirely diffuse field loss as a sign of glaucoma is controversial. Cumulative 
defeet curves (CDC's) have been proposed to distinguish diffuse and localized neld loss. CDC's 
rank deviations from the normal reference field and compare them wi th normative limits for each 
rank. T he loss of spatial information in CDC's may, however, impair the intended detection of 
localized loss in early glaucoma. Using Humphrey 30-2 tes ts of 88 subjects fTOm the Statpae 
normal database we estimated the lower 5% CDC normative limit for each rank. T he eccentricity, 
rrank, of the pOints contributing to the limit was recorded for each rank. Our CDC's were 
subsequently used to evaluate fi eld results in 101 patients with glaucoma were analyzed with 
these CDC's . 

For lower to intermediate ranks frllnk ranged from 7° to 27° . For the 20 highest ranks 
(most depressed points) Trank was much higher (range 2 1°- 28°) . In the glaucoma group, on the 
other hand, the largest deviations were often encountered in s ign ificant central or paracentral 
scotomas. These devi ations often failed to reach the con esponding C DC limits whieh wcre bascd 
on points in the mid-periphery where normal variabi li ty is large. - At present, CDC's arc not 
opl.imii'.cd to distinguish diffuse and locnlilled field loss. 
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11) 

A GRAPHICAL BAR TO VISUALIZE THE QUANTITATIVE DEVELOPEMENT 
OF VISUAL FIELDS 

Papoulis C, Weber J 

The quantitative distribu tion of measurement values in automated perimetry ca n be shown 
by the cumulative curve (Bebiel or box plots. For the fo ll ow-up of a series of fields, 
cumulative curves are not very much suitable because they need much space. Box plots are 
very graphical, but usually they show only five percentiles: 0,20,50, 80 and 100. Changes of 
segments between them are unvisible. 

The new graphical bar is a slack histogram which shows the portion of each defect class on 
the whole field. There are 8 defect classes. The graphical pattern is similar to the grayscale 
used for topographica l field represe ntations. The visualization of seri es of fields by series 
of graphical bars shows to be more precise and illustrative then alterna tive 
representations. 

12) 
" PERICECAL INDEX " IN EARLY GLAUCOMA AUTOMATED VISUAL FIELDS 

Brusini P . , Della Mea G. , Miani F., Tosoni C . 
Department of Ophthalmology - General Hospital of Udine (Italy) 

The aim of this study was to discover whether a group of 
test-points from a widely used threshold standard program 
(30-2 Humphrey Field Analyzer) could be employed to create a 
clinical ly useful "Pericecal Index" (PI), 

The mean sensitivity of 11 test-points around the blind spot was 
calculated in 70 glaucomatous patients wi th very slight visual 
field damage, and in 55 age -matched normal subjects, taking into 
account only one eye . The diffecence was s tati s tically 
significant (p < 0.0001 ) . I<e also compared the PI with the mean 
sensitivity of 11 control points, located in the lower field at 
the same eccentricity, in glaucoma and in the normal group. 
Moreover/the me an sensitivity of these points in glaucomatous and 
in normal e yes was compared. The difference between PI and the 
control points was o nly stat i stically signif icant in glaucomatous 
patients . On the other hand, \ve found a signif i cant difference 
between the normal and glaucoma control points , probably due to a 
scattered sensitivity depression in Bj8rrum area. 
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13) 

A VISUAL FIELD IN DEX FOR NERVE FIBRE BUNDLE DEFECTS 
T Dam ms, E Dannheim &. S. Ahlers, 

Dcparlmenl o f Ophthalmology. Universit y of Hamburg, GrR 

The database PERlDA"IA provides a visual field index for nerve fibre bundle 
defect s by calculating the conformity of sensitivity va lues in 21 nerve fibre zones 
of the cenlral 30' -field (Weber & Schmitz 1992). We applied this index to the 
OCTOPUS normative data (n=836), and to 158 eyes with chronic glaucoma and 
75 eyes with ocular hypertension. 

The index was abnormal in 37 fields of healthy eyes (specificity 96%), 38 of 97 
eyes with mild to moderate glaucom atous damage presented with a pathological 
index. From the 37 eyes with clinically obvious nerve fibre bundle defects, 27 
had an abnormal index (sensitivit y 73%). In 95% of ocular hypertensive eyes the 
index was normal. The index for nerve fibre bundle defect s was less sensitive 
than expected, as demonslrated by ROC curves. It nevertheless may be helpful 
for the interpretation of nerve fibre defects of glaucomatous or other origin, 
especially in combination with an index for the nasal step. 

14) 

SECTORIZATION OF VISUAL FIELD IN GLAUCOMA 
Yasuyuki Suzuki1, Makoto Araie 1, and Yasuo Ohashi2. 1 Department of Ophthatmology, and 

2Department of Epidemiology and Biostatistics, Faculty of Medic ine, University of Tokyo, Tokyo 
Sectoring of the visual fi eld in glaucoma paLients based on the assumed projection of lhe retinal nerve fi ber 

laycr has been advocated by several inves tigators, but they di ffer from each olher. We scclorizcd Lhe cenlral visual 
field of glaucoma objec tively by direcLl y analyzing !.he visual field data of primary open angle glaucoma (POAG) 
without assumption such as the anatomy of the retinal nerve fiber layer. 

One hundred three ... isual fi eld data of the 30-2 program of the Humphrey 
Field Analyzer obtained from 103 POAG pat ients of earl y to moderaLCly ad .... mced 
stage were included in the prescnt stud y, and Lhey were analyzed by V ARCLUS 
procedure, a new clustering algorithm de ... eloped by SAS Institute Inc. Based on the 
inter-test point correlation of the deviation of t.he mC<lslired threshold ... alue from the 
age-corrcc ted normal reference ... alue, the Total De ... iation (TO) gi ... en by STA TPAC, 
test points of the 30-2 program were mathematically clustered and the 300 central 
visual field was divided into 15 sectors using a maLhemalical optimi:t.alion SU"il tcgy. 

r' • I ,-, , r'-;- , 

, ~7 

'-, " I "r
LI 

111-'--

The distribution of sectors was compatible with lhe projection of nerve fi ber layers and there was no sector 
extending o ... er lhe horizontal meridian, bUl the sector pauern was not completely symmetrical around il. Thus 
obtained sector pattern lIlay be useful in studying !.he visual field loss in POAG pmients. 
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15) 

THE QUANTIFICATION OF CONGRUENCE BETWEEN THE RIGHT AND LEFT 
VISUAL FIELD. 

Jorg Weber, Universitiits-Augenklinik Koln 

In the past, congruence betwen the right and left visual field could only be evaluated 
subjectively. This study presents a congruence index to assess the si milarity of both visual 
fie lds objectively and quantitatively based on probability calculations. To proof validity, 
the index was examined in diseases wi th typical defect patterns. [n 18 patients with 
suprachiasmallesions, the index found a homonymous congruence in all 18 cases (100%). 
Of 26 persons with pituitary adenoma, in 22 cases the index found heteronymous 
congruence (85%). The validity of the method may be even higher, because all cases with 
un typical indices also had untypical congruence by subjective evaluation. Using this new 
method in 41 patients with pri mary open angle glaucoma, heteronymous congruence was 
detected in 73% and homonymous congruence was found in 17%. This new index may be 
usefu l fo r the development of computerized methods of differential diagnosis. 

16) 
POINTWISE ANALYSIS OF SERIAL VISUAL FIELDS IN NORMAL 

SUBJECTS 
Alicja R Rudnicka l , Dav id P Crabb2, Dav id F Edgar l . I. Applied Vis io n Research 

Centre . 2. School of Mathemetics , Actuarial Science & Statistics, Ci ty U niversity. 
London, UK. 

An alternative new v isual fie ld index (LP) is proposed a nd its sensi tiv ity in detecting learni ng effects 
in normal subjects is compared with conventional ana lysis of the global indices as calculated by the 
Hu mphrey Field Ana lyzer 630. LP is t he rat io of the num be r of locations tha t have increased in 
sensit ivity to the total number of locat ions which have changed in sensitjvity between field nand 
(n+ I). This proportion is not influenced by ex treme va lu es of sensiti vity unlike the globa l indices 
mean sensitiv it y (MS) and mea n defect (MD). 
Six fields (p rog ra m 30-2) were ob tai ned for 30 normal novice subjec ts (age 19 to 33 years, mean 
24 .5 years ) from one eye se lec ted at random. Stat istica l a nalys is of MD and MS illustrate the 
lea rning effect but a conclusive pattern is not observed. Plots for individua l subjects jllustra te the 
inherent variabi li ty associated with the p roblem of detecting a lea rning effect. LP demonstrated a 
clearer improvement in se nsiti vity, signif icant be tween tes ts I a nd 2 only (p<O.O I) . Ana lys is of the 
individ ua l loca tions (test I to test 2) is presented as a n alternative to the common subd ivision of the 
fie ld into areas. This technique, enhanced by a sim ple filtering process exposed the spatia l 
configurat io n of the lea rning to be main ly in the superior field and with increas in g eccentricity. 
However, it is shown to be pa rtl y a function of the ex treme va lues (outliers) which occu r in these 
regions of the fie ld. 
The a im of reducing the "noise" within ser ial field s underlyi ng this index a nd the prod uc tion of 
filte red spatial rep resentat ions may be useful in de tect ing c hanges in glaucomatous fie lds. 
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17) 

SHORT TERM FLUCTUATION VERSUS BRACKETING FLUCTUATION IN NORMALS, HYPERTENSION AND 
GLAUCOMATOUS EVES. 
R. De Natale, G. Romeo, F. Fama. Ophtha lmology Institute, University of Messina , 

Italy. 
The bracketing fluctuation is a new perimetric index avalaible by using the peL 
90 computerized perimeter. This index is calculated during the normal threshold 
determination and indicates the intra measurement threshold variation registred 
in each "test point. 

In the present study the authors compare the bracketing fluctuation with the 
short term fluctuation as calculated in ten test points. 

10 normal volunteers, 10 subjects with ocular hypertension and 10 glaucomatous 
patients with advanced vis ual field defects have been enrolled. No statistical 
difference, with respect ·to age, was present in any o.f the considered groups. 
The visual field was examined with the peL 90 computerized perimeter using pro­
gram 30 II 

In normals and ocular hypertension subj ects no significative difference between 
SF and BF was noted. In glaucoma patients with sever V.F. defects the BF showed 
higher value than SF, with a mean o:f p= 0 ·:001 

18) 
PERIKON PCL 90: A STATISTICAL PROGRAM 

Gandolfo E., Mattioli R., Capris P., Di Lorenzo G. , Zingirian M. 
Novaro C., Danie1li M. (University Eye Clinic of Genoa, Italy) 

In order to col lect a norma l "data base" for the Per ikon peL 90 automatic 
perimeter , a large study has been carried out in 4 italian cities (Genova, 
Verona , Udine and Messina). Several parameters were taken into account : 
age, cultural level, sex , geographic origin etc. 

The visual field of more than 350 normal people was analyzed using static 
and kinetic tests. All age classes were included in the study. A severe 
inclusion protocol concerning pupil size , rop, media transparency, C/D 
ratio, etc. was adopted. 

All collected data have been interpolated by optimized mathematical model s 
utilizing multi- variables equations (age, meridian, eccentricity , luminan­
ce, etc.) . This mathematical process provided us the normal static and 
kinet ic thre s holds for all tested points and different ages. Such a stati­
stical program is ab l e to provide: 
1) global static perimetric indice s (according to both Heijl and Flammer 
methods); 2) global kinetic indices ; 3) mean reaction time, 4) per imetr ic 
maps (numeric, symbolic and differential ); 5) probability maps; 6) follow­
up maps . 
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MATHEMATICAL MODEL OF THE GLAUCOMATOUS VISUAL FIELD. 
EVALUATION OF THE "DELPHI" PROCEDURE 

Manuel GONZALEZ DE LA ROSA, Carmen MESA MORENO, 
Cristina MANTO LAN SARMIENTO , Fernando MARTIN BARRERA 

Unive rsidad de La Laguna . Tenerife . Canary Islands , SPAIN. 

By knowing t he threshol d at four crit i ca l points, the sen s itivity 
of any other area of the central field can be deduced by means of 
multiple r e gression e quat i ons. This mathe mat i ca l model, which was 
developed previously by mean s of a study carried out on 618 eyes 
of 384 patients (r=0.84), was eval uated by exploring 10 points, on 
27 eyes of 27 patients on four different occas ions. 

The fluct uation of the est imated values (mean=1.68 dB., s .d .=1.34) 
was l ess than half of that which was s hown when exp loring the 
points d irect ly (mea n =3.57 dB . , s .d. =3 .l 3). 

We propose a new form of represen tation which indicates the 
probability, in t e rms of percentage, of a pathology in each area 
of t he visual field, compari ng the distr ibution of the threshold 
in the normal popul ation, with the probable threshold interval 
estimated by the regression formul a . 

20) 
EXTERNAL CONTROL OF TESTING AND DATA ANALYSIS ON THE HUMPHREY FIELD ANALYSER 

John G Flanagan. J.W. Cassidy. University of Waterloo, Waterloo, Canada', 

The Humphrey Field Analyzer (HFA), like most commercial instruments, was a closed system with dedicated 
computer control. Recently "Gateway~ was developed as a set of commands to allow a remote system 
interface. Although this permits total control and custom programmability of the HFA it is a low level command 
set, requiring programming ski lls to implement intell igent testing strategies. We present a mouse driven, 
"Mac-liks- control programme, WATGATE, to allow customised tests to be easily written using the Gateway 
commands. WATGATE incorporates hard -coded, intelligent testing strateg ies with user configurable 
parameter settings. Thus it is possible to achieve automated, custom testing, including random testing and 
thresholding of user selected stimuli. The parameter settings include, amongst others, selection of stimulus 
duration, intensity, size and colour for a flash stimulus; frequency and amplitude for an oscillating stimulus; 
th resholding strategy; fixation target; and background. The prog ramme runs on IBM-compatibles and 
requires either a VGA or Hercules graphics card. 

A second programme, HDISK. is a vehicle for in formation transfer from HFA data files to ASCII files on an 
IBM compatible system. The programme acts as a conversion utility by reading directly from HFA formatted 
diskettes and converting to a DOS format. The output files can maintain all header Information or simply 
list coordinates and sensitivity values for interfacing with commercially available analysis or graphics software. 
Companion programmes to HDI SK provide a range of functions including field comparison, simp"e statistical 
analysis, co-ordinate interpolation, data listing on a printer, and grey scale laser printing , Examples of 
application, printouts and data manipulation will be illustrated lor both programmes. 
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COMPARING LONG TERM VARIABUTY USING lliE HUMPHFEY FEl..D ANAlYSER 
AND THE RING PERIMETER IN GLAUCOMATOUS AND NORMAl SUBJECTS 

P .H. HOUSE, R.L COOPER, Royal Perth Hospital, Perth, Western Australia 
M. BULSARA, Biostatistics Consulting SaNiee, Unlv. 01 WA 

Long term fluctuation in dlHerentia llighl threshold (OL 1) perimetry may make clinical definition of disease progression In glaucoma 
patients dlllicuit. Ring perimetry as developed by Frlsen has a unique target which enlarges as sensitivity decreases. This results 
In a visual field which shows no increase In variability In the superior or peripheral paris in normal orglaucomalous subjects. Whether 
this feature results In a significant reduction In variation compared to DlT using the Humphrey Field Analyser(HFA) has not previously 
been tested. 

Fourteen normals and 21 clinically stable glaucoma subjects with known mUd to moderate glaucomatous field damago on the HFA 
were prospectively enrolled and performed six flolds on the same eye over approximately a six month period. The order of the HFA 
and ring perimetry was randomised to avoid uneven fatigue effects and the first field was discarded to reduce leaming effects. 

Raw scores are not comparable directly as the psycho-physicatfunction lested is different for the t'NO machines. In order 10 compare 
varIability a multi·llnear regression for each point, of mean sensitivity at that location against the standard deviation found for the five 
measurements,was performed for each group and each machine. This was controlled for subject, distance from fixation and direction 
from fixation. 

Results show a slgnllicanl Increase In varia nce with the HFAas sensitivi ty declines for both normals and glaucomatous subjects. The 
distance from fixation and tho direction from fixntlon of the locus tested were significant controlling variables for the normal subjects 
but not the glaucoma patiants. The Ring perimeter in glaucoma patienls showed no correlation between sensitivity and variance, with 
direction from fixation a significant controlling variable but not distance. Normal sub}ects showed a significant increase in variance 
as sensitivity Increased, although the effect was small. The effect was nollnltuanced by the location of the locus tested. This study 
conllrms that variabili ty on the Ring perimeter does not Increase as field damage worsens In glaucoma paients. Whether this 
translates Into a clinical advantage In determining progression remains 10 be lested. 

22) 

PROBABILITY OF GLOBAL INDICIES 
IN LOW TENSION GLAUCOMA 

Chul HONG, MD & Ki Yung SONG. MD 
Glaucoma Service, Dr. Hong's Eye Clinic, Seoul , Korea. 

Low tension glaucoma (LTG) is said to have visual lield (V .F.) delects to be closer to 
lixation . to be deeper. and to have steeper slopes. To confirm the pattern 01 V.F. delect 
of LTG , the dittuse and localized V.F defects were compared with those of pri mary 
open-angle glaucoma (POAG) using mean deviation (MD) and corrected pattern standard 
deviation (CPSD) calculated with the STATPAC 01 Humphrey V.F analyzer, respectively 

Sixteen eyes of LTG with mild V.F. delects were enrolled and 34 eyes of POAG were 
used as control. Neither mean MD nor CPSD of LTG was signilicantly diNerent from 
each of POAG . However, comparing the probabilities of MD and CPSD. severe defect 
of CSPD was more s ignilican~y noted in LTG than POAG . 

Probability 01 MD and CPSD might be helplul to understand the V.F defect 01 LTG 
than MD and CPSD themselves. 
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1) 
THE MAGNITUDE AND LOCUS OF PERIMETRIC FATIGUE IN NORMALS AND OHTs. 
Chris Hudson 1, John M. Wild1, Anne E. T . Searle2 and Eamon C. O'Neil12. 1 Aston University, 

Birmingham, UK & 2 Birmingham and Midland Eye Hospital, Birmingham, UK. 

The aim of the study was to quantify the magnitude, and identify the locus, of the fatigue effect in trained, 
age-matched normals (n=20) and OHTs (n=20) during a slandard perimetric procedure. Program GtX of the 
Octopus t -2-3 perimeter was employed for both eyes of each volunteer since the thresholding of stimulus 
locations does not depend upon seed paints. A break of t minute between phases, and of 3 minutes 
between eyes, was given. The global visual field indices MD and LV were calculated for each of the eight 
stages of Program G1 X. 

Global group mean MD and LV, although showing no statistically significant dnference between the two 
groups, deteriorated in a biphasic manner for both eyes of bolh groups: with the inflection poinl occurring 
at the end of phase 1. Global group mean MD deteriorated by 1.32dB and 1.1 8dB for the first and second 
eyes respectively of the normals and by O.98dB and 1.11 dB forthe OHTs (p<O .OOl ). Global group mean 
LV deteriorated by 2.84dB and 5.74dB for the first and second eyes respectively of the normals and by 
3.30dB and 4.00dB for 1he OHTs (p<O.OOl). 

The influence of visual field locus was determined by calculat ing the indices for st imulus locations within 
and without 17° eccentrici1y respect ively (ie central and peripheral) and for the horizontal (ie superior and 
inferior) and vertica l (ie nasal and temporal) hemifields. Peripheral group mean MD and peripheral group 
mean LV deteriorated in a time related manner (p<O.00 1) for both groups. No statistically significant 
difference between the superior and Inferior, or nasal and temporal, hemifields was found for eilher group. 
The genesis of perimetric fatigue will be considered In the light of these results. 

2) 
RELIABILITY INDICES IN AUTOMATED PERIMETRY 

Corallo G., Gandolfo E ., Magoasco A' I Semina E., Moresc alchi F . 
Novara C., Danie lli M. (University Eye Clinic of Genoa, Italy) 

The percentage of errors and fixatio n losses in automated perimetr y shows a 
great variability and a difficult predictability . The aim of our study was 
to detect the characteristics of patients and perimetric tests which may 
increase the prevalence of positive catch trials. 

In a retrospective study, we analyzed the perimetric results stored by a 
Humphrey 640 , selecting only t he first examination for each patient, in 
order to avoid fatigue and Learning effect s . 

We correlated ( spearman RS test ) the different kinds of errors to the 
following parameters: I) exami nation strategy (threshol d and suprathres­
hold); 2 ) test duaration; 3) presence and severity .of V. F. defects; 4) 
diagnosis; 5) sex; 6 ) age ; 7) refractive error and visual acuity. 

The preliminary result s (SOD cases) suggest the following correlations : a) 
age with false positives ; b) l ow visual acuity , test duration and severe 
V . F . loss with false negatives ; c) neuro phthalmo logical disturbances with 
falee positives and fixati o n losses. 
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FIXATIONAL INSTABILITY DURING PERIMETRY AND THE BLiNDSPOT MONITOR 
Shaban Demirel and Algis J Vingrys, Department ot Optometry, 

University ot Melbourne. Parkville VIC 3053 , Australia. 

We consider the nature o f normal fixatjanal instability thaI occurs during automated perimetry and the 
ability of the blindspot monitor to find such losses. We considered the eHect that sampling rate (10-25%) 
and size of fixation loss (0°, 2°, 5°, , 0°) have on the blindspol monitor. 

Twelve young (20-28) normal observers performed 12 consecutive threshold tests (averaging five 
minutes). Eye movements were recorded using an infrared eye-movement monitoring system to an accuracy 
of to.So while subjects performed thresholding. The number of fixation losses recorded by the perimeter 
was very low for all sampl ing rates. However, analysis of eye movement traces shows considerable fixational 
instability characterised by slow drifts with an occasional saccadic movement Three degree fixat ional drifts 
occur about 4 times per test (every 78 secs), 2° drifts occur 14 times per session (every 22 sees) and 1 ° 
drifts happen every 8 seconds. Large eye movements (~3°) were found in all observers. We tested the 
ability of the Heijl-Krakau method to deteet repeti tive and pseudo-random fixation losses performed by a 
we ll trained perimelric obselVer in the presence of 2°, 5° and 10° eye movements. No two degree fixation 
losses were ever detected whereas 5" and 100 fixation losses were detected on 94% and 100% of occasions 
for the 10% sampling rate. We conclude that fixational instabi lity is usual during automated perimetry and 
that the blindspot monitor only detects eye movements ~5° with any level of reliabi lity. We conclude that 
increasing sampling rate has little benefit in detecting fixational instability. 

4) 
THE EFFECT OF FIXATION LOSS ON PERIMETRIC RELIABILITY. 
Aigis J Vingrys and Shaban Demirel, Department ot Optometry, 

University of Melbourne, Parkville VIC 3053, Australia. 

Automated perimeters calculate several reliability indices for each threshold test including: fixation 
loss, false positives, false negatives and shorHerm fluctuation. This study was designed to assess the 
affect that poor fixation has on threshold and these reliability indices. A well trained observer performed 
thresholds on the Humphrey Field Analyser using a modified 14' x18' grid pattern and a Size 3 target. 
The grid had a 2° interstimulus spacing centred on the blind spot and mirrored into the equivalent nasal 
fi eld of the same eye. The subject performed a repetitive pseudo-random set of fixation losses during 
testing. The effect that different sized fixation losses (0°, 2°, 5°, & 10°) and the presence or absence of a 
scoloma (physiological blind spol) had on thresholds and on rel iability indices was evaluated. 

Mean threshold was reduced with unstable fixation. False positives occurred infrequently and were 
unrelated to fixational stability. False negatives only occurred in the presence of a scotoma and only if 
fixation was unstable. Short term fluctuation was significantly higher in the presence of a scotoma and 
higher still if fixation was unstable. These findings lead us to the following conclusions: 1) False negatives 
may not only indicate a fluctuating threshold but also the presence of a scotoma moving within the field. 
2) Short-term fluctuation may arise from the movement of a small, steep sided scotoma within the fi eld 
(Vingrys and Verbaken. ARVO Abstracls: 31 (4), 191.1 990), and 3) Eye movements decrease perimetric 
reliability and flatten the Hill of Vision. 
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P ERFORMANCE OF UNRELIABLE PATIENTS 
ON REPEAT PERIMETRY 

Rich ard P. Mills, MD, Yi Li MD, and Brinda Trivedi 
University of Washin gto n, Seattle, U SA 

29 pati ents wh o weTe unrehable on initia l Humphrey 30-2 testing were t ested furth er using t.h e 
Humph rey 24-2 a nd th e High-Pass Resol ution (HRP) standard th reshold progra ms. Criteria 
for u nr elia bi lity weTe as fo ll ows: fi xa ti on losses ~ 15% (d espite ac t ive t echni cia n 
involvement), fa lse pos it ives 2' 15%, or fa lse negatives 2: 30%. While r eli ab ility r a t es did show 
so me improvement in 66% of patients, 23/29 r emained unrel iab le on one or both of the r epeat 
tests, most often becau se of hi gh fi xation loss rates. 

Th e HRP device ut ili zes severa l software featu res not employed by th e Humphrey perim eter 
th a t a re designed to improve performa nce on re liab ili ty cat!=h t r ials. In this group of pa tients, 
the overa ll r eliabili ty on retest was t he same on both Hum phrey a nd HRP, the Humphrey 
reco rding somewha t fewer fa lse negatives a nd the HRP fewer fi xation losses. T h us, in 
patients who a re inhe ren t ly u nreliab le, software features to improve attentive ness do not 
usually convert the patient in to a reliable perimetry subject. 

6) 
SERIAL COMPARISON O F RELI ABILITY INDICES IN CONVENTIONAL AND 

HIGH-PASS RESOLUTION PERIMETRY IN NORMAL SUBJECTS 
Rajend er N. Mohandas. larnes H. Whela n. Balwa ntray C. Chauha n. a nd Terry A. 

McConn ick Department of Ophthalmology, Dalhousie University, Ha lifax, Canad a 

The purpose of this s tudy was to compare the re liabili ty ind ices in conventional 
(Hump hrey) and high-pass resolution (Ring) per imetry. The results a re ta ken from a long­
term prospective s tudy of clin ica lly norma l subjects w ho were peri metrically na ive at 
enrollment. A ba ttery of s ta nda rd a nd nOll -sta ndard psychophysica l tests a re per formed 
every si>: months on one ra ndom ly selected eye. To d a te 146 subjects, w hose mean age was 
50.24 years (range 33 to 84 yea rs), have been enrolled. Of these subjects 103 have had 2 sets 
and 71 have had 3 se ts of exa minations. For all visits, the d ist ributions o f the reliabil ity 
ind ices with each techniqu e were highly (posit ive ly) skewed w ith the med ia n values 
ra nging from 0 % to 5%. The indices rema ined su rpris ingly consta nt in subjects compl eting 
a ll th ree se ts of exa mina tions (P > 0.05). We compa red the current" a rb itra ry criteria used to 
id entify unreliable field s to those derived by taking the first visit 95th percentile valu es as 
cut-offs. Using the arb itrary criteria, nea rl y all pati ents had unreliable fi eld s du e to fixa tion 
errors for each vis it a nd techn ique. Using the empirica l criteria, u nreliable fi eld s were 
Dttributed, as expected, more equa lly to all th ree pfl ra meters, though the perce ntage of 
unreliable fields remained cons ta nt . O ur resu lts show tha t the reliabi lity of norma l subjec ts 
tes ted vv ith conventiona l a nd hig h-pass resolut ion peri n1etry are com parab le. 
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7) 

A CO~I Pi\RATIVE STU DY BETWEEN HI GH- PA SS RE SOLUT I ON PERH1ETRY AND 
DI FFERE NTlAL LIG HT S ENS IT IVI T Y PERIMETRY IN GLAUCO~IA PAT I ENT S 

Yos hi k i Ko no , Mih o ko Mae d a, 1'cLs uya Yama moto & Yos hi a ki Ki tazawu 
De pt o f Ophthalmol, G i fu Univ Se h o f Med , G ifu-s hi, Japan 

Hig h-pass r eso lution pe r imetry (HRP) can provi de not only a 
Ineus ur e o f the numb e r of f un ct i o ning op t ic nerve fibers but a J50 
t he da t a pe rt ain ing th e s hape o f v i s ua l i s l a nd. We invest i gated 
the co rr e l a ti on between HRP a nd a s t anda rd differe nti a l li g ht 
sensi tivit y p eri metry ( Humphr e y Field A n alyzer 630, HFA ) in 11 0 
eyes of 69 ope n-ang l e g l a u colna pat i e nt s in whom r e liabl e 
examinatio n s with HR P a nd HFA we r e done. Function a l c han nels 
(Fe) and a dju sted l ocal deviation (ALD) o f HRP were signifi can tly 
cor l'e lut ed wit h ~1D (r=0.75, p <O.·OI ) and CPS D (r=0 . 73, p <O .OI) of 
HFA, res pe cti ve l y . Th e corre l at i on tend e d to be h i g he r in eye s 
with more advanc ed f i eld chan g es a s compared to t hose with le s s 
cha nges (r=O.69 vs 0.35 for FC a nd MO, r =O .66 vs 0 . 24 for ALO a nd 
e r SO). Th e observed va ri a biliL y o f co rr e lation coe ffici e nt s wi th 
t he progress o f fi e ld def ec ts Inight be a ttribut ed to the 
physiological f ac t o r s tested in two d jffe r e nt met ho d s or 
pe rimetry . 

8) 
HIGH-PASS RESOLtrnON PERIMETRY: COMPARlSON BI!'IWEl!N 'MI!AN dB SCORE' 

AND 'NEURAL CAPACITY' IN GLAUCOMA DIAGNOSIS AMD Pou.ciw-up. 

Peter Wanger MD,PhD and Lene Martin·BogIind,IIN 
Department of Ophthalmology, Sabbatsberg Hoopital, 

S-113 82, Stockholm, SWEDEN 

High-pass resolution perimetry (HRP) measures the resolution thresholds at 50 locations within the 
30 degrees central visual field. The thresholds (minimum angles of resolution, MAR) are directly 
proportional to retinal ganglion cell separation. The HRP system provides two measures of overall 
visual field function: mean score. which is calculated from log target size!. and neural capacity, which 
uses the inverted MAR values, reJlecting retinal ganglion aill density and giving greater weight to the 
most central visual field. 

In the current study these: two measures were compared in normal subjects, patients with ocular 
hypertension and newly diagnosed, treated glaucoma patients, followed for two years. 

The correlation between mean score and neural capacity I"llIlg"e:i from -.85 to -.94 in the examined. 
groups. In the 54 treated glaucoma patients 22 visual fields were classified as improved, 18 as 
UJlCbanged and 14 as deterioraced after two years. when mean scores were used.. Using neural capacity 
the corresponding numbers were 15. 24 and IS . 

The choice of statistic measure influenced. the evaluation of treatrrlellt in 1'7% (9/54) of these early 
stage glaucoma patients. 
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HOI1 DOES HIGH-PASS RESOLUTION PERIMETRY (HRP) 
ESTIMATE RETINOCORTICAL NEURAL CHANNELS? 

L Frisen , University of Goteborg, Sweden 

A major goal of HRP is to obtain a subject- oriented i ndex of the 
state of t h e visual system, capable of replacing the machine­
oriented indices used in conventional perimetry. Realization of 
this goal demands demonstration of a very close quantitative 
ag reement between HRP test results and a relevant anatomical 
parameter. This report reviews pertinent data in the framework of 
a proportionality model of resolution. The model implies that 
resolution in peripheral vision is directly proportional to 
retinal ganglion cell separation, with different proportionality 
factors for different contrast levels. The model was found to 
agree very well with the psychophysical and anatomical data. It 
can be extended to govern ma ny new types of analyses, e g, what 
c lass of ganglion cells are probed by HRP (parvocellular), and 
what loss of retinocort ical neural channels occurs with age 
(approximately one channel per eye and hour). Results also 
indicate a simple proportionality between HRP contrast level s and 
the fraction of active neural channels, with the largest fraction 
operat ing at the highest contrast. 

10) 

ESTIMATION OF RECEPTIVE FIELD AREA AND DENSITY OF HUMAN 
RETINA USING COMPUTER SIMULATION 

S. Nagala*, M. Takashima *, T. bud** and K. Kalli* 
·Dept. oJOphlhalmology, Shiga Vlliv. oj Medical Sciellce 

"Kyoto Vlliv. 

Relationship between the detection threshold and the area of light stimulus (w hich is 
ca lled the area-threshold relationship) was explained by the model TAMIT (total activity model 
for increment threshold). TAMIT is essentially composed of two processing Slages. The first 
stage corresponds to information processing by retinal ganglion ce ll (RGC). The second stage 
is for summation of all outputs from RGC. In this model ROes are threshold elements with a 
rece ptive field in the retina, and when the tota l output (tota l activity level) exceeds the 
psychological threshold, light is detected. 

In this paper, we changed all the 8 changeable parameters of TAM IT and simulated 
area-thres hold curve. By fittin g simulated curve to the psychophysical area-threshold curve 
obtained from our experimens, we CS li tmllCd [he shape and the density o/" human receptive 
field. 
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EXAMINATIO N OF RECEPTIVE FIELD US ING AUTOMATIC PERIMETER 
MislI.zlI Takashima J Salorll Nagata and Kazutaka Kan; 

Department of Ophthalmology, Shiga U1Iiversity of Medical Sciellce, OtSlI, Japan 

A simple method to inves tigate the visual recepti ve fi eld using an automatic perimeter 

(Topeon SBP2020) was developed. Nine re tinal points (0, 5, 10, 15 and 20 degrees from the 
fovea on nasal upper and nasa l lower meridian) were tested using 8 teS t objects, the d iameter of 

which was 0.8 to 103 minutes . Thres hold was determined using the bracketing method into I 
dB. The area- th reshold curves were drawn . 

In 19 eyes of n0n11ui subjects the recepti ve fie ld di ameters calculated from the arca­
th reshold curves were similar to that obtained by our psychophys ical experiments lI sin g a 
fundus perimeter. 

Some cases of glaucoma. ocul ar hypertension and optic neuropathy were tested. In 
early glaucoma cases whose visual fi eld tested with object III was normal, the area-threshold 
curves in the Bjerrum area were irregul ar where smalltargct were ll sed, and the recepti ve field 
diameters were larger. 

12) 

CHARACTERISTICS OF FREQUENCY-OF-SEEING CURVES IN GLAUCOMA 
Ba lwantra y C. Chauhan I , lames D. TOIn pkins2, Raymond P. LeBlanc l . and Terry A. 

McCormick t tDepartment of Ophthalmology, Da lhousie University and 2Department of 
Electrical Engineering, Technical Univers ity of Nova Scotia, Halifax, Ca nad a 

We undertook this stud y to d etermine factors tha t a ffect the characteris tics of 
frequency-of-seeing curves in glaucoma patients and suspects. Our sample consisted of 45 
subjects (26 glaucoma pa tients, 13 glaucoma suspects a nd 6 norrnals) whose mean ages 
were 68.0,55,2 and 54.5 years respectively. A program was written to interface \,.l ith th e 
Humphrey Field Analyser to enable us to measure (requency-of-seeing curves. We 
presented stimuli ranging 17 d B (centred on the es ti ma ted th reshold) inl dB steps with 5 
repetitions at each s timulus in tenSity. '0le tested between 4 and 6 loca tions in each subject 
with th e stimulus intensity and location rand omised. Fixa tion was monitored using the 
Heijl -Krakau method. We obtained 143 curves from the glaucoma patients, 78 from the 
suspects and 36 from the normals. Using a probit program we calcu lated the threshold, 
interquartile ra nge (an estimate of th e slope) and the mea n confid ence interval (an estimate 
of goodness-of-fit) of each cu rve. In all three groups of subjects the slope of the frequency­
of-seeing curve was highly correlated to threshold (P < 0.001 ). The mean confid ence 
in terval was cOlTclated to threshold in only the glaucoma patients, though so me patients 
prod uced rema rkably 'clea n' curves \·vith significn nlly eleva ted thresholds while others 
prod uced 'noisy' curves with nea r normal thresholds. Oll r results suggest tha t theoretica l 
IHtxieling of g laucomatous responses may be inadequate. 
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13) 

fREQUENCY-Of-SEEING; DEPENDENCE ON TOTAL DEVIATION 
Anders Heij!2 I Jenny 0lsson1 , Boe! Bengtsson2 

I and He lger Rootzen l 1 Departm ent of Mathematical 
Statistics and 2Department of Ophthalmology in Malmo, University of Lund, Sweden 

Knowledge about the perimetric frequ ency-of-see ing curve is of value when designing algorithms for visual 
field testing, and for subsequent analyses of visual fie ld data. 

We measured the frequency-of-seeing curve during compu terized fie ld test ing with the Humph rey field 
analyser. To each conventional 24-2 test we added 80 stim ulu s exposures in a prese lected tes t point 
and at 4 leve ls of intensity, most ly at subthreshold levels. We calcul ated threshold est im ates and slope­
ch aracteri sti cs, a, at each selected point, assuming Gaussia n frequency-of-see ing curves and using fal se 
positive and fal se negat ive rates estimated from the catch trials . 

In a first group of 32 subjects (9 normal subjects, 19 pat ients wit h glaucoma and 4 with cataract) we 
found that (J depended strongly on the deviation of the threshold from the age-corrected normal va lue. A 
regression equation on this deviation was cleiuly significa nt (P < 0.0001). A second gro up of B subjects 
(4 normals and 4 with glaucoma) were tested three times at each of two test locations. The a-va lues 
in the second group were we ll predicted by the regression equation in the first group . In terestingly, the 
residua l varia tion due to subject was non-significant while the location-dependent variat ion within subjects 
was significa nt (P < 0.02; analys is of varia nce in a nested model). 

We conclude that the slope of frequency-of-seei ng curves shows large variat ions. However, the major 
part of this variation is related to deviations from the age- co rrected norma l thresho lds and the width of a 
subject's frequency-of-seeing curve may nevertheless be fairly accurately predicted . 

14) 

AN ANALYSIS OF SPATIAL SUMMATION USING HUMPHREY FIELD ANALYZER 

Naoko Iyori, Genichirou Takahashi , Nobuyuki Koyama , Kenji Kitahara 
Jikei Univers ity School of Medicine, Tokyo, Japan 

The characteristics of spatial su mmation in the visual field were examined using tlle Humphrey 
field analyzer(HFA). The tllfesholcl static perimetry was perfonned with the program 30-2 and 
60-2 of the HFA using the test. light size I, II, III, N and V on 5 normal observers. The 
results were transferred into the compUler and the results of 30-2 and 60-2 were compiled and 
analyzed. The coefficients of summation for each poi nt of examination were calcu lated 
assuming that the summation curve is a straight line. The average of the coefficient of 
summation at 0' is 0.36, at up to 10' is 0.54, at up to 20' is 0.59, at up to 30' is 0.71, at up to 
40' is 0.79, at up to 50 ' is 0.87 and lip to 60' is 0.79 . As a result, it was confirmed that the 
coeffi cient of summation increased with eccentricity. This method is useful for study ing the 
characleristics of spatial summation in vario ll s diseases. 
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Motioll Perception ill l'ilti cIl1 9 with (Jeul,,\, Il ypcrl cJI !i joll flild Prinwry 

{)pCIl - ;III!! l e (; i;tll ( Ol1lil 

Shlnichll,lorlya, Kim io Halsuua. Ikuo Azuma 

(Osnkn fl edi cn l Co ll ege) 

A new program has becn d eveloped w hi ch uses personal computers to nnalyzc [ac <11 

m Ol ion percepti o n in pe rso ns with Deulnl' hype rtcnsio n noci primary open- ang le g laucoma. 

Th e prog ra m di sp lays 19x 13 cl o ts arranged in a matrix pattern o n the CRT sc reen: OIl C 

at a time, a sequence o r d o ts moves randoml y and reciprocally o n the vertica l nnd hor i zo~ 

nlai lin es. T he subject (e lls w het her the dol is movin g venically 01' horizontn ll }'i the lime 

o f motion perception is thus obtn incd. It was fOlllld th a t moti o n percept io n wns subnorm<11 

ill patients with ocubr hypcrt CllS ioll ami prill Hlry open- angle glaucoma. 

16) 
TEMPORAL MODULATION PERIMETRY IN GLAUCOMA AND OCULAR HYPERTENSION 

E. J. Casson and Chris A Johnson 
Optics and Visual Assessment Lab, University of California, Davis 

Temporal Modulation Perimetry (TMP) measures modulation sensitivity to 2, 8 and 16 
Hz sinusoidal fli cker at 44 locations in the central 30° visual field, To es tablish the 
efficacy of this method in predicting and following glaucomatous visual field loss, we 
have obtained longitudinal TMP measurements on 28 ocular hypertensive p atients 
(OH) and 14 early glaucoma patients (EG). Eighty-four percent of EG patients showed 
reliable (consistent over 2 years) reduced sensitivity at all frequencies, while OH 
patients showed either a reliable reduction in sensitivity (15,1 %) or an increase in 
sensiti vity above normal values (22.6%). A small percentage (4% OH, 8% EG) show a 
mixture of high and low-sensitivity defects, In both groups, these abnormalities, which 
are generally localized, occur at all frequencies. However, the overlap between the 
location of defects in the same year is highes t be tween the 8 and 16 Hz representations 
of the visual field, Analysis across the three years indicates tha t the larges t defects and 
the grea test amount of overlap in location occur in the 8 and 16 Hz representations in 
both groups, Comparisons of TMP results with the results of concurrent standard 
automated tes ting demonstrate considerable overlap in defect loca tion and sugges t that 
TMP dEficits preceed the onse t and progression of visual field loss, 
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POSTER SESSION III 

Fri . . Oel.. 23 
I :30 PM - 3:1I0 PM 

THE NORMAL VISUAL HELD IN LIGHT-SENSE, FLICKER AND RESOLUTION 
PERIM ETRY 

I3crnhanl J . Lachcnmayr, Kl emens Angstwll fm, Beale Bachll1i1ver . Sigrici Ko jet insky . M arkus 
Schaul11bergcr 

University Eye Hosp ital, Mathildcnstr. 8, W-8000 Muni ch 2, F.R.G. 

130 eyes of 130 normal s\lbjecIs wi th age 9 to 86 years (mean 43.7, ± 19.0, med ian 45.0 years) were 
tes ted wi th the HUlllphrey-Field-Analyzer 640 (program 30-2), the auwlllaled fli cker peri meter 
accord ing to Lachenmayr ll ,2] and the resolu tion perimeter accord ing to Fris~n 131 . The program of 
the fl icker perimeter lIsed in the present study examines 93 locat ions in the central visual fi eld lip to 

40' of eccent ricity. The program of the ring perimeler exam ines 50 points up 10 30'. Subjecls were 
excluded if they had: corrected visual acui ty < 0.8, refractive error> ±5 dpt sph or 2 dpt cyl. the 
complete set of inclusion criteri a is described elsewhere in detail [4]. For each individual the visual 
field tests were performed in random order using a short imroductary learning program for each tes t 
procedure. The statistical analys is of (he data shows a highly significant pairwise correlat ion between 
global visual field indices: l\·tean Sensitivity MS for the Humphrey-Field-Anal yzer, Mean Flicker 
Frequency MF for the nicker perimeter and Mean Ring Score MR for the ring perimeter. The 
correlation coeffic ienls arc as foll ows: MF/MS : r = 0.5320, p < 0.0001 ; MR/MF: r = -0.2753; 
p = 0.00 15; MR /MS: r = -0.5935, p < 0.0001. Th e results of th e present study provide Ihe 
possibilily to convert normal data betwecn the Ihrec different per imctric procedures . 
I . Lachcnm~yr 11 . ct nl. Perimetry Updnte 1988/89. Kugle r &. Ghcdini, 1989, pp 359-368. 
2. Lachcnmnyr B. cl n!., Grnefc's Arch Clin Exp Ophlhnll11ol (1 991)229:267-273. 
3. Fri sc n L (1987) Doc Ophthnlmol Proc Series 49:4 41 -446 . 
4 . Lnchcl1In nY I" B. ct 01. il lVest. OphlhnlmoJ. Vi~ Sc i, I\uullnl Mee ting Ahstrll c\ h suc 1992 , Abslrnc\ No. 00070. 

18) 
LUMINANCE THRESHOLO FLICKER PERIMETRY 

IN PRIMARY OPEN ANGLE GLAUCOMA, OCULAR HYPERTENSION AND 
NORMAL CONTROLS: THE EFFECT OF FUCKER FREQUENCY 

M.W.Austin, e.O'Brien, P.K.Wishart 
Dept. Ophthalmology, Royal liverpool University Hospital, Liverpool, U.K. 

Recent anatomical and physiological experiments in primates, and clinical evidence in humans has 
suggested that in glaucoma the axons originating from larger retinal ganglion cells suffer 
preferentia l loss early in the disease process. These larger diameter fibres have differing 
pschophysical properties from smaller ones; in particular they respond to stimuli of low spatial, 
but high temporal contrast , (together with motion detection and steriopsis).We have designed and 
built an automated flicker perimeter to further investigate temporal con trast sensit ivity in 
glaucoma. 

Luminance threshold flicker perimetry was carried out in four groups each of ten subjects; 
pa tien ts with primary open angle glaucoma, "low" and "high" risk ocular hypertensives, and 
normal controls. The rates of fli cker employed were 5, 10, 15, 20, and 25 Hz. The results are 
presenled and discussed in terms o f the abili ty of the various rates to discriminate between the 
groups. 
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POSTER SESSION III 

Fri ., OCI. , 23 
1 :30 PM - 3:0U PM 

LARGE PItLD SINUSOIDAL FLICKER TESTING 
SEPARATES GLAUCOMA PATIENTS FROM NORMALS 
Alain Bechetoille and Bertrand Boussion 

Ophtalmologie/CHU, 49033 ANGERS CE:DEX 01 FRANCE: 

In an attempt to get a rapid screening c linical test between 
glaucoma patients and normals, we have studied their temporal 
modulation transfer function (TMTF) (De Lange curve) with a yellow 
light-emitting diode with a 5 mm diameter, providing an 
illumination of 14 candela / m2 which was seen at a 32° angle on a 
black background by using a special ocular . Participants observed 
fl i ckering, with undilated pupils, at a distance of 25 mm. The 
d iode was modulated in terms of both sinusoidal contrast (0,1 \ to 
100 \) and frequency (6 to 62 Hz). All glaucoma patients (chronic 
open angle glaucomas, normal pressure glaucomas, early glaucomas) 
were tested with their intraocular pressure normalized, by medical 
and/or laser and/or surgical treatment, below 21 mmHg. 

Although there is an important variability of TMTF in all groups 
including normals, all the glaucoma patients groups showed a 
marked depress i on of TMTF culminating between 16 and 30 Hz with a 
sensitivity of 85 \ and a specificity ranging from 80 \ to 93 \, 
depending from the type of glaucoma. 

20) 
PERIMETRIC STUDIES 
AFTER FILTERING 
APPLICATI ON 

ON LONG-TERM HYPOTENSIVE 
SURGERY BY INTRAOPERATIVE 

GLAUCOMAS 
MITOMYCIN 

POI' T. Hung, T zyy-Chang Ho, lui-Wen Hsieh, Pei - Fen Liu and 
Yu-Chih Hou 
Department of Ophthalmology, Nationa l T aiwan University Hospi tal 
#7, Chung Shan South Road, Taipei, T aiwan 

Intraoperative app li cat ion of mitomycin as adjunctive measure to 
enhance filtering effect has been popularized in recent years . One of 
the most important characterist ic picture of mitomycin application is 
long-term maintenance of low e l~ in traocu lar pressure of below 12 mm Hg 
post-operatively in most unventful cases, 

The present study was carried on 20 g laucoma eyes to eva luate 
the v isua l field c hange by Octopus 2000 in these glaucoma patients who 
maintain a long term low intraocular pressure of less than 12 mm Hg 
through out the post-opet~ativ e course for more than six mont h period. 
Th e reservsible v isua l f ield defect and its implication will be discussed. 
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POSTER SESS IOi\ III 

Fri .. Oc(. . D 
I :30 PM - ~:(J() I'M 

,\ LONG-TERM VISUAL fIELD EVALUATION OF GLAUCOMA PATI ENTS 
TOPIC ALLY TREATED WITH T1MOLOL OR CART EOLOL 

Allaco!! We·yoer Ian A Ugj and Hans Ha fnmon I Augenklinik rccht s dcr Isar, Technical Universi ty of 
Mun ich. Ismanill£crstr. 22 , 8000 Mii nchcll 80. Germany. 

48 patient s wi th glaucoma trea ted with topica l non-selecti ve f\ · l.Il ockcr medication for 1\ to over 10 
yCltrs were examined in n retrospective study to eVRIIl.1Ie the effectiveness of the therapeuti c approach 
o n the visual fi eld loss and the poss ib le influence of syste mi c hype rtens io n o n vi sua l fie ld 
deterioration. 

Accordin g [0 the [o pic.1.\ med ication received for loweri ng the lO P to a va lue of under 22 mOl Hg the 
patients were assigned to one o f two groups: 

-55 eyes of 32 patients ( 18 eyes o f 10 systemic hypertensive) received Timolol mOllolilcrapy 
-32 eyes of l 6 patients ( 14 eyes of 7 systemic hypertensive) received Carteolol moootherapy 

Pa lient s visual fields including the short term fluctualions were evaluated at the beginning and the 
end o f the observati on peri od (Octopus 20 1 Programm J lnJ or G I) and a yearly visu:li fi e ld loss in 
e.1ch qu adrant and at the cenler was c.'llculated. TIlere was no signifi cant di fference in visual field 
dete rioratio n between the two groups. A comparison o f systemic hypcrtt.'1lsive and non hypertensive 
pa tients showed a significantl y lower visu.al fie ld loss in hypertensive pat ients of both groups. 

Timolo l and Carteo lo l seem to be equally effective in lre.1 tmcnt of glaucoma. Glaucomatous patients 
wi lh systemi c hypertension topicall y treated with f\ · blockers might have a lower risk of vi sual fie ld 
deterioration. 
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CO-MODE RATO RS: M. ARA IE 
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Fri. , Oct.. 23 
5:00 PM - 6: 15 PM 

1) 
Correlation of Asymmetric Differences of Visual Fields with Asymmetric 

Differences in Optic Disc Cupping and Pallor and Retinal Nerve 
Fiber Layer Thickness in Primary Open Angle Glaucoma 

Takenori Takamoto. Ph.D .• Bernard SclMartz. M.D .. Ph .D. 
and Vinay Nangia. M.D. 

Thirty-six primary open angle glaucomas were selected who showed asymmetric 
visual field loss. Absolute measurements were than made of the optic disc 
area using Littmann ls magnification correction formulae. Optic disc cup­
ping and retinal nerve fiber layer thickness were measured using stereo­
photogrammetric techniques and optic disc pallor using computerized image 
analysis. Visual fields were obtained using Octopus perimetry. Differ-­
ences between eyes were determined as right minus left eye. Correlations 
were obtained between the disc and the nerve fiber layer measurements and 
the visual field measurements. Results showed that for the total disc. the 
most significant correlation was obtained between optic disc cup depth (r = 
0.4796. p ( 0.05) for differences between eyes and visual field loss . Re­
sults will be presented also for the quadrants of the disc . Our data sug­
gest that asymmetric differences between eyes are more useful in correlat­
ing structural change with functional loss in primary open angle glaucoma . 

2) 
Positive correlation between rotation the disc and location of 
glaucomatous scotomata. 

Etsuo Chihara MD, Kyoto University. Kyoto 

Rotation of the optic disc (rotation of weak points in the 
optic nerve head around the anterior-posterior axis of the eye) 
may be a factor for atypical visual field loss. To substantiate 
this hypothesis, we studied a location of glaucomatous scotomata 
(5) with Octopus and rotation of the optic disc in 28 eyes. 
When the optic disc was oval and the inferior pole was close to 
the fixation (in-rotation), the distance between the central 
fixation (CF) and superior glaucomatous scotoma (5) was shorter 
than that between t he CF and inferior 5 in 16 of 18 eyes. 
While, eyes with o ut-rotation (superior pole of t he disc is close 
to t he CF) had shorter distance between the CF and s uperior S in 
only 2 of 10 eyes (P<O.Ol, Fisher's exact test) . 

Our result suggest that rotation of the disc corre l ate with 
a distance between the glaucomatous scotomata and central 
fixation . 
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Fri., Oct., 23 
5:00 PM - 6: IS PM 

3) 

LATERAL DIFFERENCES IN SHAPE AND COLOUR OF THE OPTIC DISC -
ARE THERE ANY CORRELATIONS? 

Zenker, H.-J., j\lierdel, P., Marr&, E. 
Eye Clinic, Medical Academy, Dresden 

Mo rphometric and colour measurements of the disc were perfor­
med to disclose l ateral differences of the eyes in normals, 
ocular hypertensives and primary open-angle gl a ucomas using 
stepWise multiple correlation analysis. 

For the whole sample l ateral differences of the cup and rim 
were significantly depending on those of the disc (p 0.0000). 
Moreover, the eye with the greater disc had commonly a paler 
appearance ot its temporal rim (p = 0.0199). 

Only in primary open-angle glaucoma there were an additional 
significant relationship between lateral differences ot cup 
and colour index of the temporal rim (p = 0.01))), whereas 
upper and lower rim correlations reached borderline signifi­
cance. 

4) 
A MEASUREMENT-VALUE FOR THE THICKNESS OF THE NERVE FIBER LAYER AND THE 

CONF IGU RATION OF THE EXCAVATION IN GLAUCOMA PATIENTS - A CLINICAL STUDY USING THE 
LASER TOMOGRAPHIC SCANNER (L TS) 

E. Gramer. H. Maier. E. Messmer, Univers ity Eye Clin ic WUrzburg. Germany 
153 eyes (82- patients) with o"culat" hyper-tension ( OH), prima ry open 
angle glaucoma (POAG), low tensio n glaucoma (LTG) and healthy 
persons were examined with the LTS and Octopus perimeter 201 t o 
evaluate the following t~o questions: 
I. Can "'9 find a parameter for the thickness of the nerve fiber 
l ayer in eyes tilth Elschnig scleral ring? In 6) eyes of 63 
patients with sclera l ring we me .!lsured the difference in height 
between the scleral ring and the retina in 250 pm distance at 
three defined points at the temporal margin of the optic disc: 1 .) 
In 80\ of the patients a smal l e r difference in height could be 
related t o a greater visual field loss in the corresponding 
quadrant of the visual field. 2.) In healthy persons there was a 
decrease of the height difference with increasi ng age and a 
decrease with larger diameters of the optic nerve head. /\s this 
difference in height corre l ates with the visual field loss and 
clinical findings it might describe t he thickness of the nerve 
fiber layer. 
II. Is there a ny difterence i n dept h and contiguration of the 
excavation in eyes ~ith POAG and LTG? In comparison to pO/\G in the 
same stage of the disease, eyes wit h LTG showed : 1.) a greater 
depth of the excavation in all stages except stage I . 2,) a 
significant steeper s l ope and a more flat and larger bottom of the 
excavation in stage I a nd II. stages III to v showed no difference 
in the co nfiguration at the excavation. 
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Fri. , Oct. , 23 
5:00 PM - 6: 15 PM 

5) 
COMPAR I SON OF CL I N I CAL METHODS TO DETECT STRUCTURIIL DAMAGE FROM EAR LY GLAUCOIIA . 
Dan ie l J . O' Con nor , J oseph Capr io li . Th i erry Zeyen . Ya le Sc hoo l of Medi c ine, 

Departme n t of Ophtha l mology and Vi sual Sc i ence, lle \-, Haven , CT 

Th e met hods used to a ssess op ti c ne r ve damage i n g l a ucoma r equir e ca refu l 
cr i t i ca l compar i son. We determ i ned t he sens i ti v i ty . s pec i f i c i t y a nd d iagnost i c 
precis ion of qua li tative optic d i sc an d NFL eva l uat ion i n 51 norma l s and i n 
132 g la ucoma pat i en t s wi th early to mode rate vis ual f i eld loss. Qua li tat i ve 
eva l ua ti ons ... /ere pe r fo r med by t hree exper i enced, masked observe r s \o,I ho 
i ndependently graded stereoscopic color disc and monochromat i c NFL photographs . 
Two of these observe r s needed to agree to be counted . 

Di sc Eva l 
NFL Eva l 

Sens i t i v i ty 
73% 
70% 

Spec i f i c ity 
98% 
89% 

Diagnost i c 
Precis ion 

80% 
74% 

Kappa 
0. 59 
0.4 7 

The prec i sion of d i sc evaluat ion was super ior to NFL eva luation . Kappa va l ues 
ind i cate good i n t e r - observer a g reement . Fut ure \.,rork \·J i 11 eval uate the re l a t ive 
abi l i ty of these methods to detect longitudinal change. 

6) 
CHOROIDAL PLEROMETRY: CLINICAL APPLICATI ON 

G.N. La mbrou , T. J . T.P. va n den Berg, F. Tempore l l i , E. L. Greve 
Glaucoma Center & Medical Physics Dept . , Univer sity of Amster dam 

We have previously reported an image-processi ng me thod f or q ua n ti ­
tative assessment of the c horoidal he mody na mics f r om f l uorescei n 
a ng i ograms. Earli e r r esul ts from 16 experi me n ta l monke y a ng i ogra ms 
ha d s hown a l i near re l ation between perfusion pressure a nd t he 
esti mated perfus i o n rate, i ndicating t he l ack of chor oidal a u to ­
reg u lation . Sample res u lts fro m 50 gla ucoma a nd d i a betic eyes are 
re por t ed he r e . Appear a nce time maps s howed t he di sk to f i l l s imul­
taneously wi t h the c horoid, suggesting a common arteria l source. 
In perfusion rate ma ps, t he segme ntation i nto terri tor i es s upp l ied 
by dif feren t arteries was often e v i de n t, as wel l as t he f unctiona l 
l obul a r segme n tation. Microane urisms s howed as low-perfus i o n , 
highly f luo r escen t spo t s, an d a "dye -leakage rate " was esti mated 
i n dia betic r e tinopathy eyes . The poten tia l a ppl i ca t i o n fi e ld o f 
t he method i nc ludes g l a ucoma. diabet i c reti no pathy, ische mi c 
macular disorders and t he eval uation of t he effec t s of gene T·a l or 
topical drugs o n t he choroi da l and optic nerve head circulation. 
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7) 

VISUAL-FIELD DEFECTS AND PERIPAPILLARY CHOROIDAL BLOOD FLOW IN 
NORMAL-TENSION GLAUCOMA 
Ch . Pri.inte, D. Sttimpfig, and J. Flammer ; University Eye Clinic, 
Basel, Switzerland 

In 24 normal volunteers and 15 patients with normal-tenslon 
glaucoma I visual - field examinations using the Octopus perimeter 
wi th Program Gl , and Indocyanine green (ICG) video-fluorescence 
angiography were performed. In all patients no history of ocular 
diseases or visual disorders other than normal - tension glaucoma 
was known. A choroidal-blood-flow parameter, mean arteria l filling 
time (AFT) I was determined by statistical image analysis in three 
measuring fields in the temporal peripapillary area . Furthermore , 
mean defects (MD) were calculated in areas of the central visual 
field corresponding to those ICG-measuring fields. 
Three noteworthy results were obtained: 1. Systolic arterial blood 
pressure was significantly lower in patients with normal-tension 
glaucoma; 2. Arterial filling times were significantly increased 
in normal-tension glaucoma; and 3. The AFT was correlated to the 
MD in each respective visual field area. These results provide a 
'urther indication that disturbances in peripapillary choroidal 
perfusion and, thus, in the microcirculation of the optic nerve 
head are involved in the pathogenesis of normal - tension glaucoma. 

8) 
CONPARISON OF VISUAL FIEL D DEFECTS AND OPTIC DISC CUPPING IN 
LOW-TENSION GLAUCONA AN D PRINARY OPEN ANGLE GLAUCONA 

M.Fujii, N.Katsumori and K. Mizokami* 
Aka shi Municipal Hospita l, Akashi, Japan 
Dept. of Ophthalmology, Kobe University*, Kobe, Japan 

In this study , matching the stage of involveme nt, the 
relation of disc cupping to visual fi eld defects(VFD) wa s 
compared between LTG and POAG . 

49 eyes of 30 patients with LTG were compared with 45 eyes 
of 31 POAG patient s . Appearence of disc cupping wa s divided 
into generalized e nlargeme nt type and notching type, and the 
vertical cup t o disc ratios were also determined . Visual fie lds 
were te sted by OCTOPUS 201 using program 31. The patterns of 
VFO wer e divided into 3 groups ( P type ; sensitivity loss in 
paracentral area, B type; l oss i n Bjer rum area , N type ; loss 
in nasal periphera l area ). Total l oss in decibels we re employed 
as the degree of VFD. Th e relation of C/D ratio, the pattern 
of VFO and total loss was compared between LTG and POAG . 

As a results of matching the stage of involvement , the 
differences of the clinical characteri s tics between LTG and 
POAG cou l d not be found . 
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5:00 PM - 6: IS PM 

ANGIOSCOTOMAS IN AUTOMATED PERIMETRY: 

DIAMETER AND LOCATION OF NEIGHBORING VESSELS 

A. B. Safran. A. Halfon. E. Safran, G. van Melle. and C. Mermoud 
Unite de Neuro~op hl almolog i e, H6pital Cantonal Universitaire, Geneva, Switzerland. 

Ten normal eyes were tested with th e Octopus 2000R. using a 0.41 ° tight stimulus. Sensit ivity 
was quantified in points focated around the blind spot. acco rding to a regular. 0.5° constant, grid 
pattern. From 336 to 443 locations were tested in each eye. Th e result print·outs were 
supe rimposed on corresponding fundus photographs. lit each tested point. the following ten 
parameters were evaluated: the respeclive diameters of the closest, the second closest, and 
the third cfosest vessels (expressed in 0.1 ° units); the respective distances from the apparent 
location of the tested point to the ctosest. the second closest, and th e third closest vessels (in 
0.25° units) ; and , finally, the distance between the two closest vesse ls (in 0.25° units). 
Altogether. 3869 locations were tested. and 42559 values were quantified. 

The following two conditions were found to be related to reduction in sensitivity. (1) Proximity 
«0.25°) to a large vessel (;,.0.5° in diameter); (2) proximity «0.25°) to one of two adjacent «OS 
di stant), moderately large vessels (0.3° or 0.4° in diameter). In 51.3% of the locations showing 
less than 26 dB, decrease in sensitivity could be explained by condition 1 (specificity 92.2 %), in 
16.2 % by condi tion 2 (specifici ty 98.3 %), and in 67.6 % by condition 1 or·2 (specificity 90.51 
%). Allhough studying angioscotomas by SLO might show higher co rrelations, evaluation with 
automated perimetry better illu strates the observations made in everyday practice. Clinical 
implications are important. (SNFSR, grant # 32.27842.89.) 

10) 

USING THE HIGH-PASS RESOLUTION PERIMETER IN DETERMINING 
THE USEFULNESS OF THE CPF LENSES IN RETINAL DYSTROPHIES 

Kaori Oyama. TRkanari Tokuhisa, Kenji Kitahara, Ryutaro Tamaki 
Jikei University School of Medicine, Tokyo. Japan 

ln order to detennine the use fulness of the CPF lenses for patients with retinal dystrophies, we 

measured the visual field of 10 normal observers and patients wi th 14 retinal dystrophies using 
the high-pass resolution perimeter. These measurements were taken both w ith and without the 

CPF lenses. It was found that there was a slight decrease of sensitivity in tile normal obser vers 

when using the CPF lenses. On the other hand some of the patients w ith retinal dystrophies 
measured a significant increase in sensitivity, while others showed a significant decrease in 
sensitivity. Therefore, it is fe lt that the high-pass resolution perimeter can be an important 
means of determining the usefulness of the CPF lenses for retinal dystrophies. 
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11) 
A DI SSOCIATION OF THRESHOLDS BE1WEEN GOLDMANN KINETIC PERIMETR Y 

AND HIGH-PASS RESOLUTION PERIMETRY IN RETINITIS PIGMENTOSA. 

Takanari Tokuhisa, Ry utaro Tamaki , Kaori Oyama, Kenj i Kitahara 
like i University School of Medicine, Tokyo, Japan 

We studied the differences between the automatcd static perimetry of high-pass resolution 
perimeter and the kinetic perimetry of Goldmann perimeter in 1 I patients with rctinitis 
pigmentosa. There were 13 quadrants in which the largest targe t was not recognized in a toul l 
of 7 eyes of 5 patients even though their visual fie ld showed symmetr ical isopter in upper and 
lower or right and left quadrants in the Goldmann perimetry. We will di scuss the causes of the 
dissociation of thresholds between Goldmann kinetic perimetry and high-pass resoluti on 
perimetry in retinitis pigmentosa. 

12) 
VISUAL FIELD AND VITAMINE A DEFICIENCY 

Polizzi A . , Bovero M., Brezzo M.V. , Gesi R., 8arbBtta M., 
Gandolfo E . , Fiore tto H. (University Eye Clinic of Genoa , Italy) 

The Authors describe the perimetric findings (Per ikon peL 90 ; program DSK) 
in 15 patients Buffering from severe vitamine A deficiency fo llowing bilio­
pancreatic by-pass su rgery for patho l ogical obesity (7 sub j ects ) or sy nt he­
tic retinoid fenretinide treatment in brest cancer patients (8 s ubj ects ). 

In all patients abnormal dark-adaptation time, ERG and ocu lar surface were 
found. 

Visual field examination s howed diffuse decrease of sensitivity with an 
increase i n MD a nd isopteric contraction as well as localized relative 
defects in t he paracentral area with significant a lteration of LV. 

All perimetric deficits normalized after vitamine A administration . 
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13) 

THE ROLE OF COMPUTERIZED PERIMETRY IN 
EXAMINATION OF PATIENTS WITH SENILE CATARACT 

DEGENERATION 

POSTER SESS ION IV 

Fri. , Oct. , 23 
5:00 PM - 6: 15 PM 

PRE-OPERATIVE 
AND MACULAR 

M.A. Rudnev&, A.V.Zolotorevsky, A.O.Ismankulov 

"Eye Microsurgery" Complex, MOscow, Russia 

Computerized perimetry was used during pre-operative 
examination of 1B patients with SMD and senile cataract. 
20 degrees of central visual field were tested using 
threshold strategy of the Humphrey Field Analyzer. 
ECCE with implantation of sphero-prismatic IOL was 
performed in all patients. The main aim of perimetric 
examination was to find paracentral areas in good 
functional condition (according to light sensitivity 
measurements). After implantation o f sphero-prismatic IOL 
the projection of visual image on the retina was moved 
from the central area with severe functional loss to more 
sensitive zone of the central retina. The operation was 
most effective when the newly formed fixation point was 
situated not farther from the fovea than at B degrees. 

14) 

RETINAL TOXICITY OF SILICONE OIL STUDIED BY MEANS OF COMPUTERIZED PERIMETRY 

A. REIBALDI , M.G.UVA, G. PANTA, D. RANDAZZO 
ISTITUTO D1 OFTALMOLOGIA UNIVERSITA' CATANIA - ITALY 

The Authors studied the variations of retinal function by meane of computerized peri 
metry on patients operated on by vitrectomy with silicone all tamponade. The aim of 
the study is to verify eventual retlnotoxic effects of silicone. They performed the 
perimetric examination on a group o f 18 patients treated for vitreoretinal pathologies 
and selected from a larse number of eaeea. The ee lection criteria were: good postopera 
tive conditione and Bufficient Visual acuity. Silicone remained in the 18 eyes for a 
period of 120 days .,./- 15. Five exame (Ma,cular Threshold Tea t of Humphrey Field Analy 
zer~ 16 points + foveal threshold ) were performed: two, during the period of permenen 
ce of silicone oil in the vitreous cavity , Bnd three after ita removal. The Authors 
:oneidered the SLD for every point tested by the program (total :po1nte 17 ) and calcula 
ted the mean value of these pointe for each test, making statistical comporison. T test 
and Anova test applied to their results did not show sian1ficative variations or SLD. 
These data Buggeet l ack of retinotoxic effect of silicone when it 1s removed \~1 thin. 
:) montha. 
Key ' ... 'ord s : Silicone oil , Computerized Perimetry, Retinotoxic effe ct . 
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POST ER S ESS IO N IV 

Fr i" OCI., 2.1 
5:0U PM - Ii: 15 PM 

DO LASER SCARS GROW I~ SPIT E OF SliCCESSFl 'L LASER-COAG l 'L.-I n o:\ OF 
SUBRErINAL NEOI'ASCUL,I RI7,,ITI0 :\S (S R:\I') '/ 

P Jankn l.!chl . J ~ f Soriano . J Fun k. LL I-Jansen 
(U lli v.-A ugcnkli ni k Frciburg, Kill ia lls traBc 5. D-7800 Frcibuq!') 

There arc repo rt s (~ l org.a 1l ct ai, Opilihalmolog)· % (1 989) 96· 103) about f Towth of laser scars after 
coagulation of sm \' s. Howc" cr, a prospect ive . longitudina l study includi ng an a na lysis o f changes in 
the \' isual ricld has not yet been JX!rforrn cd. 

Patienls and...me,llinds: In 7 patients. R STIl l'S ('lgc · rcl:1t cd. idiopa thic. l'OlI S) were succcssfull ) t reated 
by lasc rooag uJ alion. Angiography and perimetry were done scnral limes O \ 'c r a mean penod of 5 ,5 
months. Follo""'ing photographic enlargement , the an¢ ograms wcre in random o rder prc s~ nt ct..l to t\\ O 
c"aminers who measured the an."-·) of the laser scars Pcrimetr) ,\as done using special Octopus 
software testing -m points oflhc a ntr.d 12 0 of the fundus. ~ I ci.l n scnsitivi t) and the number o f poi nts 
with a different iaJ li ght sensitivity of ~ 5 and 10 dB below the no nnal va lues wcre used fo r further 
analys is. 

Res ults : I.. .. ascr scars increase 2 1 t;i; o f their initi al sizc (nn signiriCf.lIlcc. regression-analysis). T he mean 
sensili" ity ri ses by IA dB, The number o f po ints ~ 5 and ~ 10 dB bela " the no nnal Octopus "aluc ~ 
reduces o n the avcrage by 6.9 and 3.-1 . respective ly. L,l] scr scar scotomata do not grow. 

Discussion.: O ur (p relim inary) resul ts diffe r from those til the literature '\"c compare ollr pat ients, our 
".il y o f amll yzing the data, and o ur laser techniq uc to those o f other authors. 

16) 
A TOUCH-SCREEN M U LT I-STIM UL US VJD EO-CA~'I P J METER 

Mut Jll ka n E .. Kea tin g I) .. l):lI11 ato B.E . 
Te nn ent Institut e o r Ophthalmology. G lasgow 

A novel computeriscd test is dc\·d oped ror the exa minat io n of ce ntral 311 dcgrcc visual field wil h simul! a/leo u!) expo­
~u res o f mul tiple stimuli . T he test operates o n a n I B~ I cOlllpatibJ..: pe rsona l co mputer fitt ed wit h an additio nal 
Touch-Screcn high resolu ti o n mo nito r and a print er. Stim uli eontrast~. coo rd ina tes and gro uping for lll a ts. :. i7c~ :ll1d 
d urat ion C,lI l he changed un der o pe r<t tors contro l. The test rcq uires cUi lventio nal steady fi xation at it ce ntrally lo­
ca ted mark o n Ihe To uch-Screcn mo nilo r in 30 Cill viewing d istance. A sct of sti mul i (e it he r 1.2 .3 o r 4) :tl d iffe rent 
coo rdinat e:. arc prescntcd simult aneously by the 0pc Til to r a t each step ;uHI pat ient is requ ired 10 to uch 0 11 the screen 
a t the approxim at e locat ioll s where the stimu li ;a ppea red . Co mput c r checks the co rrela tion hetwec ' l thc palien! rc­
spon ~cs a nd sti mul us coord inatcs and records the ull touched slillHl luf> lm:a tio ns and sti mulus v'lllLes. These :.Ieps arc 
repcat ed unti l the whole grid is co mple tcd . Res ults can be savcd and print ed a t th e cml. ' 111C te<; t make:. th e 
th resho ld contrast se nsit ivity determina tio n possible for bOt h conventio nal bright-on-dark :lI1d also dark-on-bright 
perillle tric sti mulus acruss the ce ntral visual field . Th is eq ui pment :. ho uld be useful fo r bot h sc reen ing and lju ;HlIify· 
in!; \' islw t fi el d defects at low cost as wel l a!> hringing addi tio nal cl in ica l informat ion in glauco ma to us and lIe urologk al 
vi, ual sy~ t em invo lve ment wil h by using dark-o n-hright st imul us. 
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5:0() PM - 0: I:; PM 

17) 
PRELIMINARY REPORT ON OBJECTIVE PERIMETRY BY VI SUAL EVOKED POTENTIALS 

Piore tto M., Fa v s G . P. , Bu r t o l o C., Gand olfo E. , Zingirian M. 

(University Eye Clinic of Ge no a , Ita ly) 

The Authors report a preliminary study on the objective assessmen t of 
target perception up to 25° eccentricity by visual evoked pote ntials (VEP) . 

A flash full field stimulator was appropriately modified to allow the 
stimulation of a prerletermi nate grid of points. 

12 healthy volunteers were s ubjected to stimulation of 20 points by means 
o f d ecreasing light intensity stimuli , a nd YEP we r e r e gistered until t he 
traces we r e no lo nger recor dable . 

Ou r data showed t he possibility to o b jectively quan tify perimetric t h res­
ho lds. 

18) 
CLINICAL EVALUATION OF A NEI, COMBI NED FLICKER 

AND S TAT I C PERI METER 
C O' Brie n, M Au s t i n, P Wishart, P Wa r eing , P Hammond 

St Pa ul's Ey e Ho s pita l & Me dica l Bio Engineering, Live rpool,UK 

Recent evidence suggests that the earlie st histologica l optic 
nerve and reti nal ganglion cell damage in glaucoma results i n 
a reduction i n retinal thresho l ding of tempora l ly modulated 
targets . To i nvestigate this issue , we have designed and 
constructed a n a u tomated flicke r and static bowl per i meter using 
high luminance , red , 1° light emmiting diodes . We have written 
flexible computer software to allow for customisation of 
different test strategies , and also included standa r d perimetry 
programmes . 

In this report , 0e· describe the physical characteristics of 
the apparatus and present clinical findings of fl i cker and static 
perimetry in oc u lar h yperten s i ve and g l aucoma patien ts. We 
compare our results for static thres holding of retinal 
s e nsitivity with the Humphrey Field Analyser using equivalent 
sized targets . 
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