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<Abstract>

Evaluation of Instruction for Performing Goldmann Perimeter Using a Training

Software

The visual field test is one of the fundamental ophthalmic tests for visual function.
The Goldmann perimeter (GP) has been commonly used to test the whole visual field.
However, the GP test results depend on the examinee’s subjective response, so they are
greatly influenced by the examiner’s skill. The examiner’s knowledge of visual field
abnormalities and skills for performing tests depend on examiner’s clinical experiences.
No study on the methods of instruction for Goldmann perimetry, however, has been
reported.

To improve the GP examiner’s skills, it is important to provide training programs
tailored to each examiner’s level of technique. We have ensured if the orthoptic
students and their instructors have acquired a good understanding about the normal
range of the visual field and the basic operation for the GP. Our results have revealed
that both of them are required to improve the understanding. We therefore have
developed a check sheet, the GP technical check sheet, to standardize our training
programs. With the check sheet that covered the required skills for performing GP, we
have evaluated students’ skills for performing GP before and after a group study and
the effectiveness of our methods of instruction. We have found that the students may
have acquired a good knowledge of testing techniques through the study group, but
their practical skills are not sufficient and require more practice.

In this study, we developed the training system for performing GP without the
examinee. This training software which could make visual field results and record the
test process was used to give instruction for performing GP. Six orthoptic students and
six orthoptists with clinical experiences for at least five years performed GP to detect
glaucomatous visual field defects. The movement of the stimulus in the periphery
obtained by the students and orthoptists was analyzed and compared. As a result, the
orthoptists could plot more response points than the students, especially in the areas

with visual field defects. Both students and orthoptists showed the average stimulus



speeds of about 5°/sec (overall) and 2°/sec (right before the response points were
connected). Although these speeds did not differ, the students moved the stimulus at a
constant speed while the orthoptists moved the stimulus at a gradually decreasing
speed.

Repeated practice with this training software would be able to help examiners
become more familiar with various visual field findings and improve their skills for

performing GP.

key words: Goldmann perimeter, visual field test, technical training programs, training

software
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2) vy hFE CTCOMEHEE DL

LB SN DB O BEIEHAG A SN2 7D 02 T LofEREOE(LEZRH B L, 7
2y b E CTOMEOBMBILE ~ O FEESLCHMA —E TRV ZO SN FH ZFH TE /- 3.8
Baind e Ui, HER, SAaicyaey hETOREREDOENE 7T 71T (K 11) .
AR TIE, MBS I ey MEANTEHEZRK 2%sec 2> Tz, A TIZE DM
mTHb 7y P 1IBANCHEL TS ETR—EOHEZ MR- TV, BEIZL VBV EE
T 7y MIIESIZEREL TWiz, Vide, T/de, 1/3e LHIP BN/ SL<RDHIFIEZTD
TR > 722, AERZEEM 1T I/de(& $12 P<0.001) & 1/3e(P=0.047 & P=0.049)
IR Ty FETORBOB TRED b, RERBRICZ YV REEREOELIZEN B - T,
WAL Z LB HEMNICAHAD L, Vide L THRNIWBEE &7 7 70T/, ®o<
VEILTHEm ThoTe, FFICTHMIEZ ey FETORMICAERFEDIRBIBO LN (P =
0.048) . I NEWVEMN TH Y LY A Z VAT — AE R KBEHESLE» S dhide b i
WEEORBRIZO DD L THEHEICEH N L TCWNWDI I EEZKM LTV, [/de VIV AX VAT —
LxEMr LT W EhEaME FHMTY ey NETORBOBERIZEDRIBZD LN (P <
0.001) . 72, THMUMEHBRELH 5 FEMTIIHOERIZEDRLBFE O b (P =0.004
& P=0.005) . RAERBRICEVERZONT, 1/3e 22, EHMTIIRICEDNRNBD
5 (P=0.019) . RERBRICEI2EZDH o7, TEME FEM TIEEE (P=0.016 & P=
0.020) &7y hE TORRE (P=0.0056% P=0.021) OB THAERRLZAEERANRD LN D
WESTEY, RAERRILZ T TR ey FETORMIZLEEINL TV,
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V. &%

AEZDOYIal—YaryY 7 hERVDLIET, HHEREOCT IO HFOEREEZIDTLEDL
AHZENTERE, ZOMBEIR/BEDDVRIFBHEZOBONTWD D, £ DENEED
BRLOTHDLETHITEHBARS 200 LW A, 55 B A KBRS b3 5 72 17 fE 3 £ 28 ik
BOFELHARROH D EHEINHMEICHREOT T OHICEN DL I L EMRTE I,

FTE Ty MTHD, REDEDNETREM~OT vy MR —FLI RoTWNZ &
TR B O H 5 I EOF N EE O RFEHMLBETE WD L BEbND, £,
ERMOTr Yy FRRIZE o7 Z id, BMANCEENHSTWRNETH LD ERE O W
TrEMBRLTWEEEZLNRD,

Tuy FRENI EIIFERERICHE RO OO, O BARR 000 g E I A
ENTDHI LD, LALEREORWICEELZNZO S, MAEICSHZ > TIIHBFRETOH
BEBERCTEL220072y FBRXLETHDL, YRLPOLHFEFOREIZLY Yoy N1 5
MALREIT R > T 20, SRIOHETRE 2 MM T 2T HEIHELOFKERNS Vide, 1
lde. 1/3e 4 V7 ZIZx L THL24~25M DT vy FBRMEE-TZLEZOND,

Fo. BRMEO 1HLUERTm Yy MIZHOHSL DO TIE R 7o, JIEL TWZRUWE TR
BEARERLRVWEIZHEELTWSN, Yoy hE2ENTZOLHFIEOEH L HFITHKATWHD O
MR ZDORWIZHOWNWTIEINR Dol ABEIOBRF TIEH LI TETWnARY, Ll
BN 2 TN IERECRB AN LIl kbl A REERREITH 2 L 2 EE TR
BT 52 LT TE D,

WIZ, BRETRNDL 7 ey FETORMITFES 3 ~ 4B EEIT R o7, KM & BT
Vide TLEMTOREND 7=, L, Vide D EE@OA Y FHIZEHFTHY ., FAEDS
MIELPOLENLTWIEZENOREICHTZ > TEFBEOBERNLEILRD L WNZ D,

FEEEICONTIE, B 28R TE2 20y Ial—va vy Y7 EHVWALZ L TGPIC
FOBBEOVHEEL Yoy FETORBHEREDOENZYD TLH XD I ENTE L, 12°
Isec A DHE CHRIELZENLEZY, MOWEDOKEDOEE TH D 3°%sec K VEIBHNLE
DLEREOBE b b o7, FAORENEDCRKOEEDOFHBEHEE L, HEFEShTWD 5
°lsec IZIEWVWH D Th o7, WM LEAK O FAELERRBRO S 2 HEINMHLICAEDS R,
FEICELTWD EEbhiz, LML, F¥IL 5%sec ThHh-o>Th 7y bE TORKE®REIT—
ETIEZ2L, 78y PTHEANIIE 2%sec T E TR L T2 ERHL IR -T2,

IR EIZ DWW T, Goldmann S IXFEI B 5%sec, F.0 30°H 2%sec & L TU 7= & Greve

15



Wt 18 LTnd, F. BEHIICEMRS ., SEME. R EE XD L 3~5%sec M T
HY, v~V Ay FPERO LI R/NE VAT 2~3%sec L LTW5HEE 4 55, Johnson
& Keltner' [T HEHRFFIF2Z2H T COFHETHELZEH L THEBREOISHMH TH D
reaction time ZMF 92 Z &b AL, &b 4%sec NI E L T,

COLEEHmEZRIC, MEIRELZTOBRIC-EORSITEHNT L I>FBEINL, TDOXHIZ
BHTHDHET Thole, RBICHEDLLT TV ry MIES EHHEL T, 7 —Tok
ERo> THRENLVAZ V7T — L% bbbETOMRELZ/NSILSTDHITIE, T—2% Lo
MO L TV E LTOHEREZENTREDRT WD, TOATHELTWD Z &

2o T 5,

Loa L, B ENELS ZNERERB AR 252 LIt RE~DAHEEX D L
BT WDITTERY, 72, BRBRODLWFEADOER T v vy MZiES< £ THEFE UEE
THREZBH L W), FHEECHEZE AL TV TH EMAafBAERLEHT LTIV
oz,

Vide DA, HANZLV YA Z ) 77— A0 A BRI 00 S8 T HERH Y IEF R
BTIIRELTSHL2IENB26NLTD, SR E b PALFARICEFRHTH AL TND
RN RN o7, £ LT, I/de, 1/3e EHERMANIRL 72 213 EHRE R R %2 4 O 72 1T
b DD AT DM EZ R LTV,

ZOERKLELT, BRREBMALREINHRLIREHREZBEL TREZEDTVWD 2 ENE
AbND, bHLAAMMEDOEWE L TCIIHRELZ —EDOHETHNAL TEY . EFAIZHEL T
Wit T 5L TPRILAEMETIEESTLEY Z EITRD,

PAIBIZR A WL ZANOHTZLEEZMEL TSI 2 LD B TWRWEAIL R < B
ML THRAERMEMRZXD  ISERHV Z O REBMICRDEPsL VEINLT T 7y B
TEDLHLIIERIEZR S TVDIDOTIERWVWEAI D, BROZ RPN ORAETITISEDOF T
BELEHABFZEELRDIOREL T TO TV RITINERL VWD, W REO AN = —
VarkEnrEidmo TWaH L, EMAEBEEREZEEHTICEIRFRILTHDL, £
PROZEBIZH L TREORA VM2 LEL7DICHERODOLNDZETH D,

WEOGP DI ab— g7 bELTIL,Octopus IZHH LTV 5 Octopusl01GKP
WD, Octopus (TEA L HRIZ R CHET 22 LA TE BMWEBIZEEHIHNTH D,
FEOEBESCBEIEE, T L CTHELZEZPOERLED XS ICTEINT O & N Fi) ©ik
WL, TOIEFHBY ICHB TREIMAT SN D, GKP 1XE B OB EF O S04 0 B 50
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MAAENTEBY , RO LEEZOTF =X Ik LEBREEFRECEELZ L THRAELXITS 2L T, M
BEHEEOBRLEB T REIMWERN 2 EREOED HTERFTFL TN LENTEDLHDOTH
D, 2L, TRCY U AZHAVWTCOBRIETHY, GP THEZHNT LY AX Y V7T — A
DEAEEIT M EICFZ o2 R30ic< <, Y7 MIHMABRAEN TV OHEF RS 10 flo LR G
nNTWnb,

AMETHEMLEZY I 2b—va Y7 MIMEECHEBHBREZWMV AL LR ARETH D
Ok x R OREEZTOZENTED, HHMEOMV ARSIz TEA V7T 4 & (FH
THZETREESMMPIEDLLD, V7 FOKMHEE LT ITRZX S TR X0 2B HE 72 018 75
RIZR D,

Z O OHR TN EEET RS CORLERIGESLLRNERTEE CL# T 5N
B CENEHZEE LA I 2L —va v ERBETHDL, ThE L LICEBORE

TS LRI E R 2 VERERSCHERE ~ORERLEOFHITBAEDL ZATE RV
B, B EESEODCRAERELT) L EZHBIIOE LT R L MOIBE LY | AR
Ao boOE L TIEHTE S,

Fl,. VIVRFY T T OB EEKMTELLDICLEZEICEY, BCOBREDRIE
(IO sk L CHRTHIENAREL o7z, ZORRBIEXIT, WENRZLT
WO Z B L . DR LIS BELZTIICEEITNHIELVONREEZEZ TN Z LIZO2RNB 5,
bHbAh, GP Fx v 7 v — MNCHITTZRERA U b 2HRT 22 bAETHY . KA
BMEFIHEZFET L b TE D,

L, OETOREOHERHAZHECTEEL VO TERLS T4 — RNy 7 OMEERFSZ
LIERFETHD, PCEEMNTLZ2ZLICLVMARRELTLETEZ LN, ETFY 7 FHREIFIC
AT 22 THREORBAZETAEBGE L TRELEHRITLIZLELAETHL, ThEFAE
THNEHEMEEE L TRk NTERAERBLZE=F— LT LR 74— Ay 7 LTV
LZERTE REPICIEIRA SV RS EHZHRNCHERT 2 ETHEEDIREHIT L
EIZb O N D,

FOXOREHBFEIITNERHOMGOREHALEL Db Livken, L L., HIERERH
DOHICIIRENREOTTOHFEZAEL TV LML EENTE Y, BBirka 1 FEFRE T
BEBLIPTZ7 A=Ay I Z2TH)ITENTEDLEEEZTND, 2T LIZEBVIED ETEITH Z
WEo T, RLEZED, ROBMETOERBEOLIRAZY I T7 =208 LA, DE 0 HE
BROBREOTTOHICKBIN TN ZLIZRhD,
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GP OMREIITABENMLELE L Wb TERICb20b b3 A L 6E 31
il %« ORBUIALE N, MBOD R VR E P HEERREEIFTZBERICES N CESTE 2HEEEE
BRFLIcE X5 ETIC ol BMROP THRIATHM L 2N b EHEBELAT- TV DH OB
EThoT,

ZOGPYIab—va vy AT AF, A ZLEL LW OMEE OB R F R LA
ETbLHBET 2 ERNMETHD, BV AR IEBEOEFHEETHIGL TWVD Z En
LERRICHEC TR MBE 700 25, T L CEBEORMOBIELZ LN OREME 21TV H
LDOMERBAFLHET DL TIRVEVNPTEDZIEDRRERAMEATHD, 2O I 2 b—¥
SV ATATINNLLD GP ORERINIEED —mEHIDLbDLEZEZTND,

SEIOMIEELY . MERBROZNEEIE LIZZEREEZIToTVLIOTEHRSBLRNS
BMEZTTOTNDZERHLNI -T2, MED 18 % Scott 74 [Perimetry is not done
by the perimeter but by the perimetrist.] &R _XTW/=Z & &2 & F T IHEEFENIX, BE O
RENZL ZI)THIRIZARRETH D, /WP D20 TIERIBRENGFL2OTH D, &
LTW%, £L T, BMEMNHEEFRICTIX THRDZ2ZTEFICHZES EEOLZ L2/ RDOF
WLT2] LLTBY, #REOEFRER L ool EHEDLI IS ICRELED D Z LD K
SEMBRATWVD,

LHEAABRBEIFEABREICH > THREZED TW ZEBHBETHY  ISEICLVBET S
REREEZEMSERPOMEZIT I LICRDIN., ZOBRICRDIETEEVIALTREZ
TH 2 BT R0 iE oy, L2ALREICEBWT, 272 HBREOISEN D~ Terb 7
2y b5 OoTiERL ., [Z207 ey hERERHALTEVWORN] Lo HBZ2KRE Th 5 HEE
L EEEEZF S TITo TV ZERRETH D,

MBI HZ> THRHET THLIOTE RS [ REXIR22D0] FTEZXL TV LEIT
REBOBMERDOREIZ OV TOHMBEZINT T Z&ITR5, £ LT, #iad ok %z Mg
TEL2NEFS> TORIEHREIHELL LT, BFORXFFHLICHFV R XIERTE LT TH
Do

COVATLAEMFEHL, GP ORERKRBZESC LEABFBERIZONWTEILZHEZ LD &N
BEEI O 2 @D, RAEHKM LICoR2B s T ZEEHFLTVWS, LT, 41X
BEEEICOVWTHRF LTSN, HEXEOAELS BT & AFR & < T H B8RRI
RDHDIN] REASETRK IV D SR EOWED 2y ] 22Dy Ialb—va VAT

LATHDFDHZERTENIE, ALHBEICEIVBEHNICGPOHME A2 TCE2L912d5b L
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*1 7wy M (#E)

V /4e I/4e I/3e
A B A B A B

2 173 + 34 292 + 33 218 + 35 27.7 = 2.1 225+ 43 26.7 + 1.8
2w (22 (34) (28) 31) (32) (29)
B m> <42 25> <18> 25> <19> 24>

E

2 50%08 6511 5717 73x15 58x11 70%13
® Ot

E 42%13 60%14 4513 55+08 55x11 58*09
g 2 401711022 58%20 92%07 52%11 8213

E 4218 57£11 5834 57%07 6032 57:*07
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#2 MHERRNLTo vy hETORR (sec)
V/4e I/4e I/3e
A B A B A B
2 425 = 083 3.67 = 1.18 3.59 = 0.75 3.47 = 0.73 3.40 = 0.51 3.74 = 0.92
7 (BF) (14.8) (15.40) (11.2) (6.8) (10.4) (8.0)
BB <& <0.6> <0.6> <0.6> <0.6> <1.0> <1.0>
+
1!;; 478 = 053 399 + 1.33 3.25 = 055 3.67 = 1.18 289 = 049 3.80 = 1.09
Ej 455 = 1.15 3.00 = 0.83 3.93 = 0.79 3.66 = 1.05 3.41 = 0.65 3.74 = 0.80
fiz T
%1 a 474 = 155 407 £ 1.48 3.45 £ 0.77 3.29 = 0.65 3.26 = 0.68 3.71 = 1.10
1?_!] 284 = 0.64 3.27 = 1.10 403 =140 3.14 = 0.65 396 = 1.14 3.65 = 0.67
*:P<0.05
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#£3 7wy bETOMBIOERE (°)
V/4e I/4e 1/3e
A B A B A B
s 19.84 = 218 17.29 £ 3.45 19.09 X+ 3.22 20.05 + 5.84 17.47 = 414 2357 £ 7.14
(RE) (38.68) (60.50) (46.60) (38.52) (39.40) (55.55)
B <& <0.18> <1.38> <1.87> <1.45> <5.02> <5.98>
E
i] 2450 = 3.40 21.81 = 3.42 17.78 = 5.28 19.80 x 4.53 1495 = 5.26 22.70 £ 7.98
,,,,, I
il E *
E 17.35 = 4.21 1191 = 1.20 21.24 = 2.26 19.92 = 2.28 18.03 = 4.49 2421 = 7.11
'F
. 1’;] 27.16 = 3.20 20.82 = 5.57 17.84 = 274 19.66 = 4.75 16.47 = 4.26 22.69 = 7.27
T
E 10.33 = 3.16 10.83 = 2.52 21.41 = 3.99 20.38 = 4.82 20.52 = 4.33 25.53 = 7.32
I
*:P<0.05

35



#4 K7 my FOFHLREEE (°/sec)
V/4e I/4e I/3e
A B A B A B
2 478 = 0.70 5.08 = 0.82 566 = 1.18 6.19 = 1.46 540 = 141 6.61 * 1.58
(&E) (12.53) (17.63) (12.49) (13.70) (12.51) (16.34)
B <& <0.30> <1.60> <1.21> <1.45> <2.56> <2.57>
£
a 542 = 0.77 6.04 = 1.44 545 = 109 596 = 1.75 524 = 118 6.35 =+ 1.92
@ Ok
) ; 3.96 = 0.68 4.29 + 0.91 576 = 120 498 + 217 559 = 214 6.91 + 2.23
B3
51 T;ll] 6.40 = 1.31 5.60 *+ 1.05 574 = 125 6.16 = 1.36 516 = 1.07 6.44 = 1.29
T
g 3.68 = 0.88 3.50 *+ 0.50 6.11 = 208 6.98 + 234 570 = 189 7.05 *+ 1.65
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TZATWEEEHELD TWIEFEMNMmLEEZEZLDL L OommEEM< EInE Lo R—250E4
WIRETHR L B £,

N> THIERRFPREICHBET 22 L1220 B2 SN TR EIR B4 E
Bz, HEBERELEICS THRENEEE N0 S0 FERIVBRLE L, FETBRNDL LI L
JGHE LTS ESWVWELEHEINHR LD LA Th 2 BERTREROITEIZRK S 2 L2 < W
NLTLNEEREERKRFHEOBREINMR R v 7k XA EAN B A6 L
EOEROHFEITRICE o TRERNITRDELE, MELTHMXEE EORTNITNIT 2
WEWIBERIZOZRNY, KYIZHY NS EBsTEBYET, T iz, Rom#l L H,
ZLTHRTHIEETDOHEMBNHEMPA -T2 L b RERILZXATHY £ L7,

10 FRV Mo TR TT A, HENH EOBRZFBARPOLACEZIRY IR T2
CLTHRATCELEEMZ NN OHEET OIS CTITE T2 TCELEROMNRICHORD -
TN Z iz ET, 2HOLEESEGZ TV EEWEZ EIZEH L, Zhn b b HEERIH
TELTEFREICEMLET CVWELWEE - TEBYET, KYICHVREITSNE L,
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