THEC18 412 H10 H

943

Heidelberg Retina Tomograph IT FEREST-HIfE &

Moorfields

RE BTV, EE BN,

WG ENT ORI S, 23 5T B BN T O

SR WE, PR R

VT RIRIREEHREE, IR R R IR
-

B ®Y : Heidelberg Retina TomographII (HRTII)
AW BARAZHAIOIEEER - BEARIFRARERR 157 48
#23LEEETAI, Moorfields El)gEEMT D& & 7 —5IFHE#%
AFERRH HEF(@, HRT HEHAME & MR E I8
T 3 EF D,

MR EFHE  AMERITER 2 ( IE% 303 B & xAfE
130 AR HRT IIf&#T & BRURE R E 21T o 1=,

= R EHIEERES 2.18120.384 CEYE - IZHE
RE)mm*ThH-7-. REEFHIRFFIC, BHICETLE
SLEEREEA D - 1=, FHAFFAREICXI 9% Moorfields []
SRR DRREE 13 81.3%, HREE(IX90.1% T, €75 —

AMTIEETRALVR BN RIFTH -7z, EEIREHANE
(3ILTEETE, &8, MR, A—XRXDFEEZIT. #F
AFERH A ISFLEmRE, BT, £8, Ui EEh
{, A—XALHDEXIZIET L.

B HRT IISHAEZREERE L V) B ciiE T
Hotz. BEHEICWMAETAISEBL, O—XXITE
B5E9 5. (HIEREE 110 © 943—949, 2006)

F—T—F I EEBL—Y-WEBE, N TIRLITLF
FbESST7U, EEHAAN, Moorfie-
Ids [BlBENT, #HAkE

Heidelberg Retina Tomograph II Topographic Parameters,

Diagnostic Capabilities of Moorfields Regression Analysis,
and Their Affecting Factors

Satoko Nakano?, Tadasuke Takita?, Masamoto Imaizumi® and Kazuo Nakatsuka?
Y Department of Ophthalmology, Shinbeppu Hospital
2 Department of Ophthalmology, Oita University Faculty of Medicine

Abstract

Purpose : To investigate optic disc topographic
parameters at every stage in glaucoma patients and
to compare results with data from normal Japanese
subjects. We used a Heidelberg Retina Tomograph
II(HRT II), to evaluate the sector diagnostic ca-
pabilities of Moorfields regression analysis in ear-
ly glaucoma patients, and to determine whether
there is a correlation between the background fac-
tors and either the topographic parameters or the
diagnostic capabilities.

Subjects and Methods : We measured topograph-
ic parameters using HRT II, and examined static
visual fields in 303 normal and 130 glaucoma eyes
without high refractive error.

Results : Mean disc area was 2.18110.384 mm? in
the normal Japanese subjects. At the time visual
field loss first appeared, disc damage was already
advanced. Moorfields regression analysis of sensi-
tivity and specificity was 81.3% and 90.1%, respec-
tively, for early glaucoma. The best diagnostic pre-

cision was found in the temporal/inferior sector.
Correlations were noted for normal subject topo-
graphic parameters and the disc area, age, sex, and
conus, but not for Moorfields regression analysis
and the disc area, refractive error, age, and sex,
even though diagnostic capabilities declined with
the presence of conus.

Conclusions : HRT II is more useful in glaucoma
diagnosis than in follow-up. Focus should be on the
temporal/inferior sector as well as on the overall
Moorfields regression analysis. Also, close attention
should be paid to the presence of conus.

Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol
Soc 110 : 943—949, 2006)
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T EOFNEIZEFIRESZ <Y, —# i E
ENRHBEEICRTT 222 L5, BRNERIHZE I
BT AR RO BEEM I E ., Heidelberg Retina
Tomograph (HRT, Heidelberg Engineering GmbH,
Germany) |3 & &M, FHPE B 7 AR FLEE AT
WETH 5. 1999 FicBEm L2244 L 72 HRT I
MBEFE SN, FABHE 70 7 2 A L LT Moorfields
EREST DSBS iz,

AR AEEZNDH S & s 59, HRT I#EHT
DR E LT, EAMEOIEFIR & kP REAR O EREEHHIE
R, MR Z@ET L, BTcEE T 2N TF R
FHEi T 2 L ENH B, LrL, HRTITIX, ZhoD
MERBENIEHAATIED E0ITbTLRw,

SEIEZ 1, EFB X OEHARERARERO HRT 15
BEHHE 2R D 2720, HRT I 2w CHEREE D%
WHANIEHE# 303 ] & kAR B 130 51 O AL IH
fift 247> 72, %72, Moorfields EIEf#H D £ 7 & —
AR RN R ) %2 - L 72, & 512, HRT IIEHA
fill, ¥ & U Moorfields [IFfENTICHE ST 2 HFI2DOW
TEERFT % -V TREST L 7z,

|| QDS SSRNOp-S

FTERIE 2003 ££ 1 H A5 2005 4F 12 A & T H B H
BelRAE T HRT T2 % fifT U 72 IEE A EH 303 fil (5
124 61, 17961, FH60.0+12.2 5%, H #T
—0.50£2.06 D, mean deviation(MD)0.05+1.28
dB), BE TR FE Ak P R B 130 9 (BB 1 71 4, 2z i 59
B, 4F W 65.4+12.55%, M Hr—1.07£3.39D, MD
—8.01%£6.89dB) TH 5. IEHHIL, JREFE, RE—
BRETEFOLWI L 2R L, MEOHNERNE %
FALFAEEZE oS HRT I, HREBRE, #A
SENTARBIE & & O BEIR R A 2 T U 7. B A
PN e R 5 D PNER: i 37 B T B 4 ek P R (POAG) 33 4411,
EFRERNENTG) 97 BITH - 72, BB ARZANRE
BE LRI, SBREOHMENAZHHLAEZHET
WA %2 HE T U7z, IR I S ARFREE 2 Goldmann AR
FEetZ2HWTHIEL 2.

EHEZEOZMERE L, O BHEE A (Humphrey
Field Analyzer(Carl Zeiss Meditec, Germany)H.(»
30-2 v 7 A) T MD, pattern standard deviation
(PSD)S W3 b p=5%, » D glaucoma hemifield
test (GHT) BN IEH &N, @ RE 21 mmHg LT, @
BEHNEUNOBRRZERE S L, @ FERE, ®mE
B EOEFRERMEL L, ® NIRFM, HENRLH
FExL, ®@FBER0.7 AL, @ EITH1EMEREEK
T—5DE+3DLLTF, ALEEHNE25DEUT, ®
FRNRERIERRE 2 L & L7z, FRBIR AR RS ERE L,

Il

HIR&EE 110% 125

O BHHBREICE VT, Y —VIREHEE oy b
THRJATE LA p<5% O Hp33 DLL (S 5 1
HlE p<l %), 721X PSD 2 p<5%, %7213 GHT 28
IEF#HPS, @ EFEFEREA, @ Nk cBEEaNE
DS OIRFEBELZL, @, ®, ®, @ FIEEZFEDOZ
WrEEHE X [E] U & U7z, B O D A ERMPLIE S RAEEE A
EOZERFEE, HRT I HIE B #ERZ 5 30 pm B L,
FRIOGEP R O 5, ekt B R2520% LAk
Db DFHRE Uk T, BMIEIERAHEE v T
SRET LW TIREEIRL 2,

MR ATE S5 A —% (& 27 ¥ — global, temporal,
temporal/superior (tmp/sup), temporal/inferior
(tmp/inf), nasal, nasal/superior (nsl/sup), nasal/
inferior (nsl/inf) ® Disc Area(DA), Cup Area(CA),
Rim Area(RA), Cup/Disc Area Ratio(C/D), Rim/
Disc Area Ratio(R/D), Cup Volume(CV), Rim Vol-
ume (RV), Mean Cup Depth(IMnCD), Maximum Cup
Depth(MxCD), Height Variation Contour (HVC),
Cup Shape Measure (CSM), Mean Retinal Nerve Fi-
ber Layer Thickness(RNFLT), Retinal Nerve Fiber
Layer Cross Sectional Area(RCSA)) % & #l L 7-.
HRT IR FEHMEE TV, A=V 777 b X—
4 —ARK-700 A (Nidek, Japan) & H7JEE CHIEL 72
AR EETE2HAWCHLE2ITo. WE &
contour line fEEIZ 3 R TABEE ICHGE L 72 Bl— DM
DMTo 7z, TGS NI LA IIIRESE & AEIF
BZEp R 2 SF I Lz,

&x#z, HRT IERFAEZES L, £7, EF
303 RIZDVWT, &t 78 —DOFHHE & EHERE 2 HH
L, Kolmogorov-Smirnov test TIEH% % #E L 7-.
Bohn A HAEOFHME & BEAERFAZCDOWT, HRT
XHRED & DOFEIEDZE % #E L7z (Welch O t RE).
¥ 72, ANE 130 iR 2 Aulhorn 4348 Greve Z 312 fjE W
FEIARNC 24 L, global /X T X — % OFIABIEHE &
BHREZ2EHR Lz, VT, EE ECRARESFERHO T
RCOMMECTHIT, F#, MD, £137 2 -3 0D#E%%
L (Steel-Dwass 3#) THEAT L 72, MHEE ORET X &2
WE 2 flv e,

xiz, Az Z 2 WIER %2 PRk (64 F1, 5tk
336, Zx 316, FEp63.5+12. 1, BEIT—1.27+
3.61D, MD—3.81+3.25dB) & L, Moorfields 9] %7
fEtT D ¥ 7 & —HIRIRAERH D 2B L2, £ 7,
EH & Rl NER O AT, JE, £, MD 0z
% Mann-Whitney U test, 3% x2E CHE L, Moo-
rfields FURfETO ¥ 7 & —HIE, FRRE, B z2HE
Hi U7z, borderline iZ outside normal limits I2&® 7z,

%2, HRTII/¢5 A —%, ¥ & U Moorfields [=]
JRETICEET 2B RRFERET L2, £9, 5%
F(FALEEAEE, JEir, FH, A, a2 -3 (F4ED) O
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B %, Spearman DJEGAHBIFREL, Mann-Whitney U
test ZAHWTHRET L7, a—X 2 &2HE T2 AHEM, &
PRI RE LS IEH EHAIE & AN 112 5 2. % 508 & 1ad
T 570, 23— X RGEHRFLEICE W EHIFLEEG I
3 2 MENRAS AR ZZAL & U, FLEEE PHARAS HE R 2 4 (PPA)
zonef LW 2EMHRLZ TR T HDOLE DT, zonea
HMOLDEIED Loz, IEENNTA—FWHET S
HREFICOWT, EERETF2HHEH, EFRO
global D&/ $F X —% % HIWZAH & L CHEERI T (Z
BRI 21757, MBS, E 1, % 0 IcE#
L7z, %77, IEH global 785 x — % HOFHEIZ DWW,
Spearman O EMAHBAREE EHE UKRE L 2. T,
Moorfields [B1)7 ##47T O F- RN B R T i g2 5
LRTF MR LT, &ERRT2HHLE, HEHE
HHER L, EHER0ELTOY AT 4 v 7 BRESH
2o, WRNZEER 1, TR0, 3—X AFa—
XA HEL, KL% 0ICEBRL,

iEH#MTIZ Dr. SPSS 11 (SPSS Japan Inc., Japan) %
v, X—YF)Varta—% T{roiz. Steel-Dwass
713 KyPlot 5.0 (KyensLab Inc., Japan) %z Fi\» 72, #t
FFFEHOEERIE, £ 3 EHRMEOKRE Kolmogorov-
Smirnov test) #1TV>, IERENMRETELWEREE
BIGE . VT X MY v 7B — L7, p<0.05 %
HMEFFRNCEREZDD L LT,

|11 R

1. HRT II EREEHAlE

1) IE%

EHAFENNT A —8 DX 7 ¥ —FITHE & LR %
N3 (F1). global TIXCV, RV Bt iE T XRTIEHS
fZEmUie, P EER L HRT SCEEY L 2 13 A4 5
nixh-otz (p=0.722).

2) FRNREEIHR

iFARERR % Aulhorn 4338 Greve 253 0- VEAIZ 4 3E L
7o, BHET & BHERE COBRPTARE O O VIO
SRR 75 20 o Tz, RAERIAAETT I f v CA, C/D,
CV, CSM » Kk & £, RA, R/D, RV, HVC, RNF-
LT, RCSA /& eolz, IEHEBNE-VEHOT
NTOMMTELERLK TS &, BT, FH, Mz
Z %<, MDicZE»nH-7-. CA, RA, C/D, R/D,
CV, RV, MnCD, CSM &, IEH & 0 i cHEEEDN
Hote, Mo, F7 A —% 3 MxCD & HVC DI4FiE 3
T, EHEBRANEMCERE o, Fz, RA,
C/D, R/D, RV iZ0, I, IIHi& VHiIR, CSM X0,
I, II, I, IVEHE VEIEIC b BEEENH > 72 (K 2).

2. Moorfields Bl/Ff#irtzo 5 —5 R ERFRABEEIR H

IEH & RN R o M CHLEERRE (p<0.0001) & MD
(p<0.000D) EEENH->T-. BT, FK, HicE
B2 ot BHRANEICN 9 % Moorfields [BIJRf#HT

B/INS A—4

O
25

HRT II IEEEE5

E-R

nsl/inf
0.276+0.053*
0.029+0.033

nsl/sup
0.286+0.054%
0.048+0.046

nasal
0.520+0.094*
0.060+0.070

temporal tmp/sup tmp/inf
0.285+0.055 0.298+0.057%

0.515+0.094*

global
2.18140.384%

Disc Area (mm?)

0.2724+0.122* 0.089+0.060* 0.077%0.058"
0.243+0.086

0.513%+0.190
0.48740.190

0.576+0.341%

Cup Area(mm?)

0.24740.049*
0.100+0.105
0.90040.105
0.007£0.011
0.089+0.033
0.164+0.112

0.238+0.051%
0.15940.143
0.84140.143
0.013£0.018
0.080+0.031

0.460+0.089*
0.109+0.120
0.891+0.120
0.013£0.021
0.147+0.058
0.170+0.117

0.221+0.055*

0.196+0.051%

1.605+0.298*

Rim Area(mm?)

0.249+0.169*

0.298+0.177*

0.254+0.128*

Cup/Disc Area Ratio
Rim/Disc Area Ratio

Cup Volume (mm?)

0.751+0.169*
0.017£0.020
0.059+0.029

0.702£0.177*
0.024£0.026
0.052+0.023

0.746+0.128*
0.1314+0.127
0.455+0.159

0.056£0.046
0.027+0.018

Rim Volume (mm?)

Heidelberg Retina Tomograph I1EHEIfE & Moorfields [EUFFEHT O ST « FEFt

0.207+0.127*

0.258+0.103* 0.270+0.137* 0.228+0.112%

0.228+0.095*

Mean Cup Depth (mm)

0.564+0.179* 0.628+0.261* 0.537+0.212* 0.467+0.252* 0.565+0.286" 0.457+0.243*

0.610+0.209*

Maximum Cup Depth (mm)

0.081+0.050*
—0.20240.130*

0.176+0.064* 0.202%0.079* 0.220+0.080* 0.138+0.065* 0.082+0.046%
—0.115+0.107* —0.1114+0.113* —0.192+0.124%

—0.064+0.076*

0.408+0.088*
—0.17310.068"

Height Variation Contour (mm)

Cup Shape Measure

0.202+0.120*

0.089+0.025* 0.303+0.085* 0.293%0.091% 0.292+0.101% 0.372+0.091% 0.377%0.098*

0.264+0.064*

Mean RNFL Thickness(mm)

0.113+0.032* 0.202£0.060% 0.198+0.067* 0.368+0.126* 0.253+0.068" 0.252+0.073*

1.379+0.352%

RNFL Cross Sectional Area(mm?)

: Heidelberg Retina Tomograph II, RNFL : Retinal Nerve Fiber Layer, tmp/sup : temporal/superior, tmp/inf : temporal/inferior, nsl/sup : nasal/superior, nsl/inf :

nasal/inferior
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& 3 Moorfields Bl)Ef#T 2 ¥ —B R EBEARER H 5

. X7 5 —RIHE
HREHE - -
global temporal tmp/sup tmp/inf nasal nsl/sup nsl/inf
B (%) 81.3 50.0 29.7 54.7 32.8 46.9 37.5
FRELEE (%) 90.1 95.7 98.3 97.0 96.0 94.4 97.4
ZWi11 (%) 83.6 87.7 86.4 89.6 85.0 86.1 86.9

tmp/sup : temporal/superior, tmp/inf : temporal/inferior, nsl/sup : nasal/superior, nsl/inf : nasal/inferior

£ 4 HRT I EEREEILTENT A -5 ICHET2H52ETF

FLEH JE T i TR I—X R
HEAE{RE] i TEHERE] HEHE(RE] i FEAE(R[E] i HEHE(RIE] i
mirs P s L S mirs P e
Cup Area 0.744 <0.0001 0.118 <0.0001
Rim Area 0.402 <0.0001 —0.175 0.0198
Cup/Disc Area Ratio 0.503 <0.0001 0.178 <0.0001
Rim/Disc Area Ratio —0.503 <0.0001 —0.178 <0.0001
Cup Volume 0.569 <0.0001 0.153 0.0172 —0.143  0.0008
Rim Volume 0.163  0.0008
Mean Cup Depth 0.372  <0.0001 0.219 0.0025
Maximum Cup Depth 0.242 0.0015 0.230 0.0025
Height Variation Contour 0.136  0.0175
Cup Shape Measure 0.509 <0.0001 0.171 0.0238
Mean RNFL Thickness —0.216 0.0055 —0.170  0.0250
RNFL Cross Sectional Area —0.173  0.0259

HEFONT (ZEOERER) . 3 BEEE L, e 0, a—-X2@bh e 1, BlE0 Ll

D7 & —RIRE, FRE, Zkzmrd (£3).

3. HRT II @& Y 52T =EF

1) HRT I IEHENT A —F ITEET 2 EHNT
BEERRTFOS B, FAHEEH IR (p=0.0389) & B
HL, JEITIZER FHBIRE r=0.353, p<0.0001),
A(p=0.0263), 2—X A (p=0.0004) £ BAE L 7=. %
AR 2 PERR T 2 7o O B BUIERGEIC & % EEROT R
Tolz, BRSINLERRTFOEERERERE & p A
BT (F 4, AHEESLAZWIZE CA, RA, C/D,
CV, MnCD, MxCD, CSM i3k % <, R/D, RNFLT
BN podz, JEITEBEELI T A=Y 3ol
fngi iz & v CSM »38h1, RNFLT, RCSA 554 L7-.
Bz & v CA, C/D, CV, MnCD, MxCD %3k
%<, RA, R/IDW/N&hpotz, a—XADHBEE,
RV, HVC 8K & L, CV /N &poiz, %< D global
INT X — Y RNCAHBE S B - 7z (£ 5).

2) Moorfields [M/R R HETETICRET 255

AF

EH, FHRNEOW ST, 2 —XANEELES
WERHIE DB L7, & RATFOHE, 4 v X
H, 5% EHEXME, pEEr3(FK6), AEHEME H
BT, b, MR & ORSEIZ R h o T,

IV %

Texid, FFEFEHRAZNYRIC, HRT ILIC X 2%,
FERHAIZ T o 72, BOEITEED v e &, EYATEE
1% 2.18140. 384 CFYfE +AZHEMRZS) mm>TH », HRT
XHRMED & F% Th->7-. 2k HRT » HRT [ E D
OB D - L F 2 s B, AWFSETIE, EHETEMA
LD EERE 2HER LS EE 2R E L, T
TIA—®E TEM URERRRE 2RV,

BT, MAREERE ZFREICHEL, H/HI L3
IR O R 2 3T L 7z, SR, AR I31T> T
Wiy, HRTII® global 2¥% 2 — %1% POAG & NTG
fMicEixrwean?, BB brweFEzohs, &
WESRIADHET T 2138, HMPAS KB, )
LN Ig otz Eio, REMREGEHEREEIXE S &
D, AHEGOBEENRD LIz, ZIETRTO/8T X —
Y CIEHE CNEMCEEESH Y, BUC 0ITIER &
BEEVDH DT A=Y b hot, LL, BRAES
WM TEBRICEL LT A= 13Dk<, Fhd
Cup Shape Measure MAHIREHI & KEIO M OZEILL
B TE R o7, BABESFEIHR OALEROZE T,
IEH & FIRNER O X D /NE <, HEEE HERIC
&, BRICAFEEES» L DETL TR L 2RI
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%5 HRT Il EXHEIE/ S A — 5 MO

CA RA C/D R/D CvV MnCD  MxCD HVC CSM RNFLT RCSA
DA 0.068% 0.525% 0.462% —0.462* 0.481* 0.236* 0.365* 0.312%  0.070 0.279* —0.062 0.284%
CA —0.282% 0.956* —0.956* 0.866%* —0.391* 0.792*% 0.679* —0.149% 0.544% —0.321*% —0.094
RA —0.499%  0.499* —0.370* 0.751* —0.435* —0.375% 0.261% —0.262% 0.287% 0.473%
C/D —1.000* 0.848*% —0.521* 0.840* 0.739* —0.172* 0.545% —0.331% —0.172%
R/D —0.848% 0.521% —0.840% —0.739*% 0.172* —0.545% 0.331* 0.172*
CVv —0.391% 0.890% 0.792% —0.149% 0.424* —0.275* —0.110
RV —0.255% —0.204* 0.703* —0.215* 0.769* 0.836*
MnCD 0.921% 0.1157  0.469*  0.021 0.1357
MxCD 0.1317  0.1367  0.082 0.179%
HVC 0.047 0.843*% 0.829*
CSM —0.1477 —0.058
RNFLT 0.935%

DA : Disc Area, CA : Cup Area, RA : Rim Area, C/D : Cup/Disc Area Ratio, R/D : Rim/Disc Area Raio, CV : Cup Volume,
RV : Rim Volume, MnCD : Mean Cup Depth, MxCD : Maximum Cup Depth, HVC : Height Variation Contour, CSM : Cup Shape
Measure, RNFLT : Mean Retinal Nerve Fiber Layer Thickness, RCSA : Retinal Nerve Fiber Layer Cross Sectional Area

Spearman OEGAHEEMREL, I:p<0.01, :p<0.05
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