180

FRPIRERR IZ 351
STl EEr, ~NA T
FERT S S 70 & O

HEREEE 1105 345

317 % GDx-variable corneal compensation,
NRXNVTVFFMETTT7I2L 5
AP

TR 2 HB

2% ERVMEHOSV,RE BRFV, HEEE =Z:

BIE FEY, P

O, RA Y

DR R R F R T R e R R B By B R R IR SR AR R
RSV T

N

B B :#HAEERRICEHE VT, GDx-variable corneal
compensation (GDx-VCC) & 3 F ##T B Et (OCT) Tl
E U - WA AR B2 (RNFLT) & /N1 T~ L

FFrbrEITZ7 ( RT) IC & 2 Rt FLEATFAR BRI DEF
% %*Eﬁl‘ﬁi HLEHTHENTT 3.

ik RBALEARE 110 FEA 110 ARISXF L, GD-
x-VCC, OCT HRT OB 41T -12. @B/ A=
Zr"actU_l:—F’lZ99—C~.3’a(,75/\7)‘ 9(7)7@5575: 3 HER
BICPWTHHL, £z, @ANIA—FENTI)—
REFETD Mean deviation (MD) DIERE &ML F2.

i RIMD E2E/NT A—F OHEBRERIEE, W
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Correlations among GDx-Variable Corneal Compension,

Optical Coherence Tomography, and Heidelberg Retina Tomograph
and Relationships between these Structural Parameters
and Visual Field Indices
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Abstract

Purpose : In glaucoma patients, to compare the
correlations among parameters measured by Heidel-
berg Retina Tomography (HRT) and retinal nerve
fiber layer thickness (RNFLT) measured by GDx-
variable corneal compensation (GDx-VCC) and opti-
cal coherence tomography (OCT), and to assess the
relationship among these structural parameters,
and visual field damage.

Methods : A unilateral eye of 110 patients with
open-angle glaucoma were included in this study.
Each individual was analyzed by HRT (version 3.04),
GDx-VCC (version 5.3.2), and OCT-1 (version A6
X1). The correlations among these parameters
regarding global area, superior sector, and inferior
sector were obtained from the 3 instruments and
compared. The correlations among the mean devia-
tion (MD) in the Humphrey field analysis and the
parameters in global area from the 3 instruments
were calculated.

Results : The MD showed quadratic regressions

to each global parameter (GDx-VCC ; 0.625(nerve
fiber indicator) : OCT, 0.616(average RNFLT) ;
HRT, 0.501(rim area)). Most parameters in OCT
and GDx-VCC had highly significant correlations.
The rim area showed the highest correlation in each
sector to RNFLT with GDx-VCC or OCT among
HRT parameters.

Conclusions : These structural parameters de-
rived from GDx-VCC, OCT and HRT analyses had
bilinear correlation to the MD. Retinal nerve fiber
loss detected on GDx-VCC and OCT correlated li-
nearly with the neuroretinal rim area measured by
HRT. These instruments may be useful in monitor-
ing structural changes in glaucoma.
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Soc 110 : 180—187, 2006)
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T, MAEHE 0 77 ARSI N T 52, RNFL
DE A (RNFLT) D#HIE 11X, RNFL 23 % S8 |
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f£1x GDx-variable corneal compensator (GDx-VCC) &
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IS DBEERIZOWT, BL BRI STON T E
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W& 2REEFE—DEFTTOLERH S, ZDE5%
WEE 3 0b B0, TNTRAEZKIICET 20T
H %, Zangwill 57 Greaney 5% GDx Nerve fiber
analyzer £ OCT, HRT-1 2tk L ¢, HHNEEO®K
HAOCEREEZE I ERE L7, HFEICR Y, Meder-
ios 51 GDx-VCC, OCT-3000 ix HRT-2 IcHtNEEZ
BaRWwbOD, ZHHIBFEVERRTWVEY, 512,
s BRFORNEROMRBICHOERTH S L DR
HEO235 %, LirL, 160 3BT L 2HEEWN
M & REFEEDOREN L AICHBEL T2 D, %
72, BEWIZED X SR L T2 05z [F—DRES
THRES U 7e e B RTE 7200,

Z ZTHE, BRAREERERESE, HRT i« X 251608
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ErHTHHBMEARE EEL, AT 3 AU LD
TEANESRIE L E S FLIE Z IHRBHE L, 530 2 HE
L7z, HRT, GDx-VCC, OCT, #HHBFHREIL T
6 »HADMICIT- 7z, FREIIEBE & NEZHHL CH
BEBlz5 2 TlTo7.
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WBWT, RATHZERL, p<0.0l D=>»ZhllE
EHHET 5 M, H5 0T p<0.06 D=2 % LA EERE
FTELEPOEDIHBED—oMNp<0.01 TH LEE %%k
WREEPERREF RS & EZE LT,

Z | A L7 HRT i&, HRT /N—% 3 > 3.04(Hei-
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WLTHERY 7 b Y 72 & DIRL 8T A= 3EH
&N 3. Disc area, cup/disc area ratio, rim area,
cup volume, rim volume, height variation contour,
mean cup depth, maximum cup depth, cup shape
measure, RNFL thickness, RNFL cross section
area, £ffNXT7 A= L L TIE& 51 FSM value, RB
value K OWTHRET Lz, 27 ¥ —id &b (0~457), &
(45~135"), & T(135~180°), H TF(180~225), H
(225~315°), H 1 (315~360") THE X %25, SENIE
Y7 5 —FER R OB L R 5 RGEPE R DD,
+Eher s —0G15~45) 2 HE- By —ns, T
Tier 5 —135~225) 2 HT « B Tv 7y —h o8
L7z, BRONER2ERT N R7 T 7 4 EHERFED 40 dB
UEDb DRy SHIR Lz, U EomEizeCH—
M & - C, fERIE T CHEfT L 72,

GDx-VCC (Laser Diagnostic Technologies, Inc., San
Diego, CA,USA)DY 7 by 27 13N—Y 23> 5.3.2T
Hb, A=Y arTlit, ETHOERBME 0GR
WAt Ny — > RIS % 72 O HEBLHE R % 1 KR
5. 20, FMREALEZPLE LERE —EiE
L, SEEOHMEGZZFHIC, HMAORIIREEETT %
FIEL 7 RNFLT 288t s 5, WIhoRgicsw»
THHEBROMEZERT [Q) X TUTOEBIZEVEL,
BEERATDH 8 AL & WLIRIE R SR LTz,
A FE—REIC & > T, M T AT U 72, g
ABEHLE LY 7 E(iE 8 EE) ® RNFLT 0
¥EH TSNIT average & L CTEELEN DM, i
OCT iz8B1) % average RNFLT LREIETH S, F,
295 ~55" D ¥ 7 ¥ —D) > 7 o RNFLT %3 superior
average, 125~245 DTN hH+v 27 ¥ —DV > 7 E®RNFLT
23 inferior average & &%, Sfill 7 ¥ —IF 55~125°,
Efll 7 & —iF 245~295 TEZEINTW S, Zhik
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R EEZPLE LY > 7 EO RNFLT Tk <,
ZDY 7 XAl RNFLT O yfE o 210 Hk O
RNFLT o ahd, LicH->T, BRflxr ¥
—®Y > 7 E® RNFLT 3AR Eof#E I kv, Hil
T5ZEIFTERY, £FD/RT7 X—% L L TIE RNFLT
DY ETH % TSNIT average, TSNIT standard
deviation, RNFLT iZB3 % 200 LA ED /X T X —% 1
O ATHIEENEH I 2{ETH % nerve fiber indicator
(NFD) =it L7z, EA(TH) 2 Z—& L T supe-
rior (inferior) average, superior (inferior) ratio, supe-
rior/nasal, superior (inferior) maximum, normalized
superior (inferior) area I DWW THRE L 7z,

BHRAE AL E L2 v 7 OFERIILAE O Y 7 b
V7 CTRAMREABHORE S D 1. FCHRESINT
Wizhd, A=Y 2 CTIFABEOKR & SRR S NE
1.256 mm, A+ 1.628mm IZ[EHE & iz, OCT ¥ [d
BEEsn7-MEEDRNFLT 2#8lE 3 % 72 9,
OCT 2 & virw» RNFLT OflES Z DY 7 b =7 T
XAEETH 5.

OCT #: # 1% OCT-1 (Humphrey-Zeiss Instruments,
Dublin, CA, USA) D/N—¥ a > A6X1 2 Aw/z., [F—
MBI LT, BlE T CHRHREALEZ FLICERES.4
mm @ circle scan % 3 BT L7z, [FIET % aver-
age RNFL thickness 7w 7' Z A% vy, RNFLT D
¥rEB LU, fEeEs—fcbifitshinbd s n
X RNFL O Tim» itk b icE 2z 2 REE & C B
WWHIE T & oo 7235650, HIERRTS/N ot 40 dB
KD b DR SRRI LT, BEHEINE/87 X —
ZIEREDFHTH 5 average, 90° Z & @ quadrant,
30° Z & D segment & 3FED 543, SHEIOMENTTIX aver-
age &, UTFO LT 275 —DRNFLT ZH w7z, G-
Dx-VCC O A T 2720, EHv 7 ¥ —1% 295~
55 Ttz #—13135~225" L EEL, ThHDx
7% —® RNFLT 2&H L 7-.

EIRDT =5 IZAIRD D DL TR 21T - 72,
FRAHO LA ZRT2ANRNT A= N7 ) -1
75+ @ mean deviation(MD) & O FHEH, % 7- 3 B
DEFANT A= BIUVET - ThHE275—TD/¥7
A= OfE%, €7V ¥ OELRER 2 Uk KR
B EAWTHEE L, £ TOMITIcB T, p<0.05
EPEEELE.
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EBWHBEFRE 2 H L /2. GDx-VCC ®» NFI, OCT @
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B % B 1 e,
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B} 5 TSNIT average & HRT i 81} % rim area »°
RLEOHE (r=0.538) /R L7z, £F =V 7 ToO H-
RT @ rim area &, GDx-VCC ® TSNIT average %
L £ 12 OCT o average RNFLT o #HBE i 2 B 2 1<
Y.

F7z, OCT & GDx-VCC 0t %R 1 B L UL 3 I
RT3, OCT & GDx-VCC iz & - THIxE L7z RNFLT i,
WINOELIc BT O EESHREZR L, OCT 0
average RNFLT & GDx-VCC & NFI O AHBE iz %= X
3T,

v % %

GDx-VCC, OCT TH#l%E L 7z RNFLT % HRT iz &
5 R LT OREIER ST X —F &, FHEF & w OB
RERYEE T H 2 MD & OBAfRIE, EAREREIC & 2 HHE
D RN TV B D, SEEZ T ZRERER I L
2 HHBERAMR 2 R U 7., RFEBGFNEE 7 VIRIC B W T
R EAR R AT S & MD & OB AR e D ),
ANBTYHYZh»HTIid % 3 2 & % Garway-Heath 5 i3
NHERITBZ I X OH#ERHIL Tw 3, &5, o i H-
RT Z W TEH¥EHEO rim area 23K ®, /N5 — >
BN 7 ) —BREOHFLEEZ v, £ ORE %37
SEL 7Y, rFEwC Y, GDx-VCC THIZE L7z RNFLT
2, BRIUADEZE X7 5 —icB8 T MD QHEMNTH S
dB RECOMPREE & thiRElR %2 & 2 2 E BNEEH S L
J2rnn SEOFE TR, £ 7 I8 W T, GDx-
VCC BLUOCT iz k- THIE X N7z RNFLT & HRT
D% DT A= B MD L FER _RMiREREZE
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R I SIF EBEL 2nds, REOZBIZA X 2oighE
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RAREIRIZ B 5 GDx-VCC, T SWiEsr HRT & o ICHEEE IO 2488 - £75%4

£ 1 /N\>71)—18F5t D mean deviation & 3HFED /T X — & DIERIFREL
GDx-VCC? OCT*#
d Meap + TSNIT average
eviation average NFI RNFLT
GDx-VCC
TSNIT average 0.572* — 0.788* 0.675*
TSNIT standard deviation 0.445* 0.677* 0.721* 0.572*
NFI 0.625* 0.788* — 0.723*
OCT
average RNFLT 0.616* 0.675* 0.723* —
HRT
disc area 0.265* 0.230* 0.363* 0.256*
cup/disc area ratio 0.394* 0.377* 0.217* 0.253*
rim area 0.501* 0.538* 0.501* 0.432*
cup volume 0.029 0.213* 0.027 0.030
rim volume 0.345* 0.464* 0.324* 0.339*
height variation contour 0.218 0.279* 0.130 0.215
mean cup depth 0.074 0.126 0.085 0.007
maximum cup depth 0.012 0.063 0.025 0.078
cup shape measure 0.266* 0.250* 0.311* 0.193
RNFL thickness 0.277* 0.256* 0.085 0.205
RNFL cross section area 0.197 0.322* 0.196* 0.273*
FSM value 0.452* 0.401* 0.413* 0.293*
RB value 0.190 0.230* 0.219 0.207

GDx-VCC : GDx-variable corneal compensation

NFI : nerve fiber indicator

OCT : JeTwhEst

RNFLT : retinal nerve fiber layer thickness

HRT : "N FARNVITVFF b ES T T

RNFL : it e
*HE (p<0.05)

Mean deviation 1 =K iifREF I & % FHES.
*GDx-VCC, OCT IXEMREIFIC L 5 FHEE.

dB
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GDx-VCC : NFI

X 1

60 80

OCT : average RNFLT

100 120 140um
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-30 T

5 1 1.5
HRT : rim area

GDx-VCC, OCT & HRT @ NENNELE/INT A—FDFRT, /N\>7 1) —HEFE1 D Mean devia-

tion(MD) L R & EWERE%Z & 2/37 A — 5 ORI EZRY. ShbBTREREMHE, HERKIE

GDx-VCC ; 0.625 (nerve fiber indicator), OCT ; 0.616(average RNFLT), HRT ; 0.501 (Rim area)

TH-o1-.

2 mm?
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rim area

HRT :

mm

HIR=EE 110% 35

K2 LTI —ThH3IEND/NT A —F DEFEIFIC & BHER8(%E

GDx-VCC OCT GDx-VCC OoCT
superior superior inferior inferior
average RNFLT average RNFLT

HRT
disc area 0.196 0.184 0.262* 0.210
cup/disc area ratio 0.380* 0.306* 0.292* 0.302*
rim area 0.508* 0.424* 0.434* 0.407*
cup volume 0.133 0.029 0.245* 0.185
rim volume 0.494* 0.365* 0.332* 0.319*
height variation contour 0.201 0.185 0.218 0.240*
mean cup depth 0.059 0.003 0.193 0.116
maximum cup depth 0.066 0.067 0.092 0.078
cup shape measure 0.232* 0.154 0.233* 0.299*
RNFL thickness 0.392* 0.294* 0.148 0.221
RNFL cross section area 0.427* 0.332* 0.209 0.259*
*BHE (p<0.05)
mm?
2 ¢ ° °
[ [

' 1 v ) ' 1
50 60 70 #m
GDx-VCC : TSNIT average

rim area

HRT :

T T 1
100 120 140 um

OCT : average RNFLT

2 2FITY 7T, GDx-VCC & OCT Tz L1 RNFLT & HRT O rim area & OiEEEREFE AR 7.
ZhbIIEGERAE R, HEREFESIE GDx-VCC ; 0.538, OCT ; 0.432 TH~ 1=,

£ 3 ETF&2%—TmhGDx-VCC, OCT DD EREIFIC &

2 HERRfREL
OoCT OCT
superior inferior
RNFLT average RNFLT average
GDx-VCC

superior average
superior ratio
superior/nasal

superior maximum
normalized superior area

0.787*
0.365*
0.396*
0.695%
0.759*

inferior average

inferior ratio

inferior maximum
normalized inferior area

0.593*
0.277*
0.492*
0.555%

*HE (p<0.05)



RIS 3 H 10 H

100

80 -

60 -

40 -

GDx-VCC : NFI

20

0 T T T T T T T T T
40 60 80 100 120 140 um
OCT : average RNFLT

3 OCT o average RNFLT & GDx-VCC @ NFI
NHEEAERT. ZholIERBFRERE, HERET
0.723 TH-H1=.

BEDRTIZORNE 2L 2RBL Tw3,

e OER/NT A—% £ MD & O BRI,
SR E R BIRBRREIC L > TEILT 20T, K5 %
LS LKL THHEVERE LI LW, LaL,
BERTomIZEIL T, Lan 5WIFR-—EFICB W T
MD & HRT 3 L < 13 GDx 2 X % RNFLT DOfHE = k&
L, HRT XD 3 GDx O AN L D EWHEEE2FE L7z
ERRTWS, TRROERLFEETH 5720, IEEE
Fl—EFI THRET L 728 ik kicizza <, SRBPID T
ThHb, HNEEREFEZ YL, OCT & GDx-VCC
BIZIZEE OB ZHE L Cnwicds, HRT X2 X V&
FELELERER ST, LrLENS, Wb ERLME
BThbv, 512 HRT iZ rim area CEHEH T 2 LERH
s EBbhiz,

GDx-VCC, OCT iz X % RNFLT ¢ &b fHEEd % H-
RT DT XA—F1F, EDOXI7F—1TBWTH, ke
A=V 7 TbHrim area THo7z, LLEIH 5 Rim area
BHEFEELESOHEZ D 2 EHEIN T
%, BADFNIZBRY TlX, GDx 7% £ OIEESEAR
V—H —RREEEE b L {132 OCT THlE L7z RNFLT
EHRTICX %87 A —5 OMHBICBE T 28E1X 1 72
JTH Y, Sihota 52Vi% 53 HR D J5F & BB A N FEHR
EXHR E LT rim area & GDx 12 & % the number DH
BIREIN—0.279 Tholz b HEL T w3, 72, Bo-
wd 52278 HRT o disc area & GDx-Nerve Fiber Ana-
lyzer L < i3 OCT THIE L7 RNFLT & OB %R
LTWw3h, ChIREFRICBIT2bDTHY, HHE
DIFRE L IXEEBERRIE Vv, JEEBRRAER T IR
P O HHRERHERNT ST U, B LI O M M LB L 2379,
% 7 HRT TH#I%E L7z rim area E WHBE 2R 292

RAREIRIC 81 2 GDx-VCC, ETW#Es HRT 7% o NCHREFREE T3 2165 - &5k 185

ENHEINTWS, ANRTIEGDx OLETOBETH
5% Nerve fiber analyzer i & %5 RNFLT 25, HRT T
HE L7z b O TR R WP A IBE A & & Wi 2
Hole LHEDEIN TS, SEIOFITIE, RNFLT
& rim area XEAHEEABRE £ 0, FAEIRTIX RN-
FL OB U T, HMEABEIEI b N2 2 &
DEFHS Nz, ZhIEETOX 7 ¥ —THREBROFERT
oo, BIOMESREENZ E O RMEE TH RNFL-
T 239D 3 2% 532927, HAHEALIE CTIRMM ORI 2 b
5 rim area DPFEAIFEFHTIE L, BLABEHERS.
FRERFERNC I 2 o OFMHHEE TIIHEHETHA L 12
EROLIZ ) 7R CRIE S L5 2%, BAREIRTIZZ D%
BiFFswEFE 2 5hTwb, RNFL o FEE b, MR
BREMEOBABEL Tnd s OREBDS, fillg, H
A CII R 2R E L 20028 KT 20D
2, TV lEEEEAWIBREAAER»L Lk,
%7z, AR & FERRICIEFERICEB W TS RNFLT &
rim area SHBARARE b O LS I EIRE L E 2 3
TlEdh 5.

HRT 2B % mean cup depth % maximum cup
depth i¥, RNFLT 8 X (' MD LM% H & nipo 7z,
INHDT 2A=21FMD & OMEIZ RV E T 2HmE
1235 <, & SIARMSEIC L D igARER Tk RNFLT
DOIFATEEIZFLHEMBM DT S O LICHBIL v 2 28
SFEAE L7z, L2 L, cup shape measure 1378 & 7 fHES
BPRlLiz, TOT XA—=213, IEFEIRTCITEICES, &
AREIRTE { A5 N5 EWAIR L MEMALEE CIXIE W E
&, ABHBMO=X TR ERITHEEL I TY
5, L7z, AR TIIERESEI iz Dh, FLE
FAMDIER PR IR % <, ZRTThREZE L2 1
WHETT 2 LWz B,

HRT B F 287 =7 OHT, MD H % WiZfho
2 M RNFLT o039 2 tHBAMR Bz et 3 % &, RN-
FL thickness IZ'#1Z rim area & V {&»->72. HRT
THIZE L 7z RNFL thickness 1, %5 & 17 BL¥EH
SOREREOE S DENE LTHEESNZDT, 5L
¥ CRBNRMETH S, LzB->T, RNFLT O E&H
21 HRT & © % OCT 7%\ L id GDx-VCC o /i
TwarFEzohs,

GDx-VCC & OCT TH#ll7£ L7z RNFLT 13 &HB %
w U7z, HESERER Y — Y —RIRFIEE Tk VCC D
WK & OCT THIE L7z RNFLT & o fHE N L&
352, Larl, MERBROLZELHEREOREE ICINZ,
HITARES ORE R T ZE R D RRE 2 £ D &2 DIER
WEBRMEND D, HL OFRETH LR 420 o HBERE
Blelaoskhrols, ZTRNKIFHIEREOENZHHE
BT 20ENH 5, WHEL b RNFLT 2HIE 5 % 25,
GDx DJFHETH 2HEERT VY X MY —RITHREERHME
X 2WEHS % RNFLT ci#aEH 3%, 37%bb GDx I
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MRREZ DL DODOEAREHTL2OTHD, BEIZIE
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