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S8 99 1 834—842, 1995)
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Morphometry of Protuberant Changes of the Optic Nerve Head

Hiroshi Tagawa", Hiromi Ono® and Hideki Furukawa?®
Y Department of Ophthalmology, Asahikawa Medical College
20no Ophthalmic Clinic
N Furukawa Ophthalmic Clinic

Abstract

For objective evaluation of elevated changes in
the optic nerve head, volumetric measurement of
optic nerve heads in normal eyes, and in eyes with
optic neuritis and papilledema was performed using
a three-dimensional computerized digital image
analyzer. To determine the reliability of the data,
both intraphotographic and interphotographic
error variance was studied. The reproducibility of
the data was good, because the coeflicient variation
of elevated volume was small, 1.0 to 8.3% (mean ;

4.5%) on intraphotographic study and 0.8 to 11.5%
(mean ; 6.5%)on interphotographic study in the
optic neuritis and papilledema. The accurary of the
data was good enough for clinical use, presuming a
change of less than 0.05 mm as measuring error.
(J Jpn Ophthalmol Soe 99 : 834—842, 1995)

Key words: Optic nerve head , Computerized digi-
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SERE 747 H10H

HZ—EFFHAAThOTa—F—%BLTH, K &
OEEMCTYINMEE L LTT VI IVERLE S AT
/s (IMAGEnet ®, Topcon) 2 Af7L, % O[Hi{& % FELF
LT, IREOEEOWMIOLEFNMHBTELY 7 by
T 7—o surface” ZRWTEHBEI 2T, H#AF4 FIZ
SWT 5 EOFFHERITL, TOREBZODVWTRIT 2
intraphotographic study &, [a]—HR® 38D 2 7 4 FRE
D/ DWW TREET$ % interphotographic study & %
fro7z. O surface BIREOIASHRIO 7z D ICBHFE &
i, RED 4 REOFL 2 %EF 1 f0EY, ZOHA0
SHRME I BHEE 2 RE LT, s 5 =2HAR & b
MEREAHIRTTE 2, SEOBETTIE, RELLHE
MREAEE SR/ ONMAFO®PHOMEE L, £ OHpH
NOZEHE L CRMEREFHRIL: (B1,2). 256, #
EREETEERRE) —FEIC 2 L5 TR ELEZ. T4b
B, HEHEH I EAREALEAEOMEEY S Eh b
ZEleks, Zhig, BEOT o 77 ATREIESHY
AR ICERE L RwE, HIE@SRMHEZR R TRWIzD
ThHb. &8, Littman OFEXEHWT, HITE, A
BEgh S, HRER D S WA A — Y ORMEET-o> T
5, Fio, KETEORBEEZRTHEELLT, BHEWR
MoflEEZE=UTORTRD .
Ze ORPIEE (mm) = 22 AT O R
(mm?®) /HERER (mm?)
faMoflERZE (mm) = MR OSHERZE
(mm?®) /BEHEM (mm?)

&5, IhE THMEESERE S Tv 2 RAEMER
MOBERY 7 F V=7 —T% % stereo cup/disc™® %
FwT, surface THIELZEBIU A A4 FOHIE 2T
Wy, surface TORIERS R & G 21772 (B3). &
@ stereo cup/disc TlE, RMFRILHOABED 4 53 %3
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U, #D4 HIC k> Tifp BB HERE L LT
HIEERLEH L, 351, FO4 52HERE LT,
# OIEHEH 2 & 150 mm LLEREM L T v 284070 46
ZRaMARE L Uz, 7, M OBIEBRZIC 2L T S sur-
face &[EfRICKRD, HEBMHET Lz, £, F—ROBKRS
T, BHEmMPPEHOE B L0, HEEE
PPN TR 21T - 72, 1 BORRHTIC I 20~30 53 %
BT

2. AR ORHMEREOILFEH

FEF 1 CCER 4 OfER) 13 25 iRtk T, GIROAMR
MRER O OICHIHIZFR EBEOER YR L, FHR
PHELEARENIZ 1.0 THhode, REIRLERED X5
ZHwTHBOMMRRAEORE 2 BT L (B[4). fF
B 2 1 47 BMT, FRCEFEEOAEEMER 24
U, #H5380.8 BT L7100, HHRIEORE # i
fTL7z (®5). 2@ 3 HE, A7 04 FRREECL»
b S TAFHOFERHEEL, RO 0.5 ETLTY
foiz s, HMRAEORESFEBITLZ (B6). fFEH
30 47 mActE T, Z R I £ 5 MR O SRR
RELUTEY, FLHORE LI E 2 OREOMEED
ZLwEELLEC T, BHEEFE, FR0.5 &
IROBHRAF O 2T L2 (7)., 2hs DR
Tz A 74 Fiz2owT, surface %2 o THRHEZEAE
OB AT 72, B, A—RTE3IBDOATA K
iR L, IEHIR & [G8E1C intraphotographic study T
i 5 [ O %17\, interphotographic study (& 3 #d
AT 4 RlcowTiTo 7.

3. I -~ MILEOEHMEREDILFEHRI

fEF] 4 (TR 4 OREH)) 13 22 T, SEERFLoO A
FREYNE - X A BHENELED - DI HIRICEED 5 > [
AFEEC Tz, fAIREGIR1.5, £R1.2 T, GIRO

X1 Surface %A\ -ITFEHA
WEGTEL R T 4 SRS, BROBLEbE 2T, F0O%, FHEHFCR—HA O 4 A (BxH)
PRUCHEMEARET S, 251, ETrL-AEE2SOR/INATR 2 IS - L THRET 5.
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HHREEE 99

(B)
2 Surface % U o3I ORIEHEE,
(A) HOZEOWMARED S &, NloMARSHERMCH 5. FTOMERORRR, BIEHEEDOER
RKERL TS, % BADPOINTS : FHAI T X5 o lIZE SO, A @ HIEEE (mm?). p : BIEHOHNt
B (mm), V(=) MEMERE (mm?®). V (+) @ 22dE&f (mm?),
) E1 &[E- c/)/\Jfb‘C FREH 1 EFRUTH S, BlEME A S {BET S LS (KH) ZEBA
D, FHAITE R WRIEROLERSEL, HEBEERMERTHEERS,

&
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{3 Stereo cup/disc %\ /=51,
EAOEROR A CHBELED 4 /5 (B ) 2ERE, EHROBERSHOERTLAS, 3610, £
5 %8 L IO Mo e, FEHET & JERBERES NS,

4 FEH1 (BR) WATLAEE, BEORSBRL.

25 &, LAMAT» S EROBHEEZEE LA, @H131.0 TH-lz, 7Y v A —fEHIZ 28 Hz T

Hh, w04y FEAERSUHEPLEELED s,

HAFREFLIH OB % T L (K 8), surface #FHWTH
HRRFLEH O IR 21T 72, BB, FA—RTE 3K
A7 A FERE L, fmRtE OREW & A2 intraphoto-
graphic study & interphotographic study #1757z,

I &5 E:

1. EERRICEH T 3 REEILEED LR

IEFIRTO, surface I & % BEITHER %23 112, stereo
cup/disc 12 & 2 MRS 2% 2 1278 L7z, Surface T3,
72 H R R O Z5 B % $048 intraphotographic study T 10
~60% K& <15 D%, interphotographic study %
23% TH-otz. KEMAERE O Z B R0 intraphotogra-
phic study Tix 11% LA T, interphotographic study

TiE5% oz, LipLids, HIERZE T2 LM
EBHIH0.0Imm T ERBIEFTH-o%, —H, stereo
cup/disc T3 MEMN{ARRE O Z B (R EH intraphotographic
study k interphotographic study & b2 8% LI T & R
Fehbh, AERED 0.004mm LT EED THIEFT
Hoiz,

B HRIR & oh 55 B R T O surface & stereo
cup/disc 12 & TSR A2F 1, 2 1R L7z, EHEO
FER E FBEOMERE %77 L, surface TidEic 2HEARO
ZENREHS intraphotographic study T 7 ~76% & i£5
- %, interphotographic study T 131% & 19% AKX
e Dwis, HFEEZEK0.05mmEFE:RFT
Hoiz. —H, stereo cup/disc TlxFaMER OZEEH R
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HR&EHE 9% 75

5 {Ef 2 (ERR) OMBROAT LAER, BEORMER.
4TRBET, PEMCEROBHRAEERIEL, A7 o4 FRREE (Fv F= 1> 30 mg/H 5 @)
THEL TV S, BHET»SHIE & Ak, FROJUEBOR R EHNET2ARLZRZ L. EROED
1120.8T, vUAy FERESLILEELERD S, RAREILTIORE £ T L 2.

E6 fEfl2 (£ER) OEELLBSROATLFER, hHFEEORBRER.

B50m3 HE, A7ToA4 FRREDS (FL =Y oy 30mg/ HD» SR 6 00b o FAEORRAE
L, 8H50.5 CETFLTW7-8, HEEAEORE*BERT L. T0%k, 7V F=Yor s
200 mg/ H» & O@EEE =T L, AEORERE ERSREEAEL, #Ad 1.5 cdE L.

73 intraphotographic study T 2 ~ 6 %, interphotogra-
phic study T15% AT L RIFTH D, HlEFZE T L b
0.006 mm LAF LB TRIFTH- 2.

2. RBREROEHMREDILFETH

FER 1 @ surface TOREHRZFE 3 1R LTz, ZHAER
D ZE B {H %12 intraphotographic  study & interphoto-
graphic study ¥ 412 8% LAIT Lfd TREFTH D, #H
FRZLH0.02mm L BIFTH-o 7z, MEMERIZED
T/n& <, ZEE{E BT intraphotographic study T 12
~100%, interphotographic study T 75% & 8l7EE 3L
5D nichl, HERZR0.006mm LA FTH-o7z,

FEM 2 @ surface TOR/EREZER 4R L1z, AR
DOEERENT 9 % LUF, #EFZET0.03 mm LUF &fE
W1 EIRIZTRIBOBRTH -2, £z, #lEERERICH
~, 2 [EHoOEERCEEARMBE 2 Ficlko Twlk,
e MRS O ZE B R B ERH] 1 & AR I intraphotogra-
phic study T 22~200%, interphotographic study T
37~133% & BIEMHIE S D Wnichs, MMERIZED T
INE L, HIEREE K 0.02 mm DR TH - 7z, B
i3, FIERERIC AT, 2 [EHOBERICEL LY
L Chade,

FER 3 DFEREERS IR Lz, ZHERKIZEL (K



PR TET HIOH

Bl AL O TR - 1 839

X7 fEF3 (R AT LAEHE, BEOHRPEL,
47 ik, 2 MR S AR, 3 HiivsEROBETEEH, HEER.S, b7 ) vy a4 —idk
R30Hz T, w4y PEAZSOHULE SRR sz, KROBEBEHEOEE 2T, 0,
R L2 &, AT oA FALARE (Fv F=Y o500 mg/H% 3 HIE SRS, NiRCE
HL, 7V F=Yrr30mg/Hp oW £iifrL, LHOREMESHEELRNE 1.0 &Lz, Pl
ZYwh—ELAER 32 Hz icdE L, FUOREIZHEE LS, =04y FEADIKERL TWw5,

X8 &4 (BIR) ORATLAEHE, 5 -MILE,
22 AT, SHERIRFLOMEBED - O ATE A4 U, MEAE» oA shs, SHRER1.5 T,
7Yy h—fEid 17 Hz Tho 7z, GROGEMEILEOERE 2T L7z, Z 0%, RSN E cEs o2
HifT & iEfT s h, EENERESLL, 5 ->MmAFEIHE L.,

L, FEFRIIL6 % AT E RIFCH - Tz, BIESEER
IEHHR SR OB R OER L ER D ERKREWH O
@, 0.05 mm LAF & REFTH - 72, MaMAR IS 1,
2EBIFIZEROERTH - 7z,

3. 9 > M BENRHMEREDILFETA

fiER 4 @ surface TOFETFEREZFR 6 1T L7z, 2E2H
BRI TRE <, BEOBEMREAD 10 5L 1, &E
DOFMRER DI 2.5 B Th - o, RINEEOEEREL

intraphotographic study T4 % LT, interphotogra-
phic study T 1.5% & H#EAIREFT, HIEEZE b inter-
photographic study TR AKEWnH DD, 0.12mm T
& o Tz, MR OZER S intraphotographic study
T 13~60%, interphotographic study T 157% & #ll
EL3E 5 D izds, MR LS <, BIERZEX 0.012
mm & REFTH- Tz,



840 HiB&3E 9% 7%
#£1 IEFHER (surface THER)
I E Th ZE B B [T AR HlE e
SEHE (EBGRE)  CEHEERRE) TEE GEERR) 2t ]
(mm?) (mm?) (mm?) (mm) (mm)
Intraphotographic study (% 5 EIOFHI
IERR
AZ74F1 3.826(0.0%) 0.060( 60.0%) 0.395(10.9%) 0.009 0.011
AZ74F2 3.826(0.0%) 0.067( 10.4%) 0.416( 1.2%) 0.002 0.001
A74 K3 3.826(0.0%) 0.092( 12.0%) 0.435( 2.5%) 0.003 0.003
T R
AFA4F 1 3.356(0.0%) 0.044( 20.5%) 0.537(10.1%) 0.003 0.016
Rty 3.356(0.0%) 0.337( 32.0%) 0.270(19.3%) 0.032 0.015
=4 K3 3.222(1.6%) 0.021( 76.1%) 0.598(11.2%) 0.005 0.021
o 5% R TR
A74F1 3.766(0.0%) 0.113( 7.1%) 0.517( 4.6%) 0.002 0.006
AZ4 3 3.766(0.0%) 0.086( 10.5%) 0.486( 6.4%) 0.002 0.008
A74F3 3.766(0.0%) 0.079C 7.6%) 0.629( 2.5%) 0.002 0.004
Interphotographic study (% 38D A 7 1 F)
IERIR 3.826(0.0%) 0.073( 23.3%) 0.415( 4.8%) 0.004 0.005
I AT AR 3.311(2.3%) 0.134(131.3%) 0.468(37.2%) 0.053 0.053
T R 3.766(0.0%) 0.093( 19.4%) 0.543(14.2%) 0.005 0.020
%2 IEEER (stereo cup/disec THEHT) v o 4

I T LGIRITES

iﬁ‘jg?ﬁﬁ
SR (R0 Pl (ZEE R ED (ﬁglj)
(mm?) (mm?)
Intraphotographic study (% 5 [ElDFH#])
IERAR
AZ74 F1 2.885(0.7%) 0.156( 5.3%) 0.003
AZAF2 2.876(0.8%) 0.136( 2.2%) 0.001
AZ4F3 2.903(1.3%) 0.155( 5.8%) 0.003
B AR AR
274 K1 2.676(1.3%) 0.076( 5.3%) 0.001
AZ4F2 2.946(1.3%) 0.084( 3.6%) 0.001
AZ4F3 2.851(1.4%) 0.063( 4.8%) 0.001
HhEEEET AR
A4 F1 2.725(2.5%) 0.192( 3.1%) 0.002
AFA ¥ 2 2.708(2.3%) 0.187( 3.2%) 0.002
AF7AF3 2.616(1.6%) 0.163( 1.8%) 0.001

Interphotographic study (% 38D A 7 1 F)

IEFRHR 2.885(0.6%) 0.149( 7.4%) 0.004
AT HIHR 2.824(4.9%) 0.074(14.9%) 0.004
PR EAEE 2.683(2.2%) 0.181( 8.3%) 0.006

AR O ARFENCE L T, AE ML
Mo HV2 Y 7 L7 —TOWEREHD 5
43, &AM ILIE O 28 AR O fl E 12 F v 7z surface
B 2EER ST Wiz, 2L, surface DR
R CHBELTHWR W E, BT O S HER
Holi:brEZ D,

Z 2T, SBloBEHcAENL-> T, BERMEERIFICRD
OOBELEEPBH LS, RbEELAEZE—OR
WHERET LI ETholz, TOHIT, BITHIICA
TVADATA FE2—7—CHAREILERMO 1 L5
PR O CFHE IR R MR L 1o, 0865
4 HEPBRUEERLHRELL. £/, A—RTRE£LHE
UEihi 2 RA CHMEEAERE L, BB, MEOD I
L&D ERoTwaicw, iz, AEOEMANT M
ML TWAEFDBZE I, Zh o O %M THHE
HEARELL, 7, AHAHOREBIZFEEZSEC TV
EFITIX, TOIMITEEREREL. 3512, KA
KD KT HFL IR PHIC A 2 E23H D, EATHIEE %

#3 fER 1 —BEORMER (surface THET)

I 5E R 22 H it i AR B
SEEfE (R ED SR (ZEE R ED S fiE (ZEE R B0 R Frar
(mm?) (mm? (mm?) (mm) (mm)
Intraphotographic study (% 5 [a]DF1H])

&4 F 1 3.086(2.8%) 0.857(6.4%) 0.003(100.0%) 0.018 0.001

AF74 K2 3.174(2.9%) 0.730(3.4%) 0.033( 12.1%) 0.008 0.001

A74F 3 3.098(2.5%) 0.810(4.2%) 0.023( 52.2%) 0.011 0.004
Interphotographic study (& 3D A Z 4 F)

3.119(1.5%) 0.799(8.0%) 0.020( 75.0%) 0.021 0.005
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x4 EF 2 —BEOFWER (surface THEHT)
B TR g At f AR HIE
SEEME (A B R 50 S (ZEEh R 4D g fE (ZEEH R ED 22 FiaM]
(mm?) (mm®) (mm?) (mm) (mm)
Intraphotographic study (%% 5 [EIDFHH])
HIREkE
A74R1 4.472(0.0%) 0.780(5.8%) 0.150( 38.7%) 0.010 0.013
AZ4E 2 4.472(0.0%) 0.771(4.0%) 0.276( 37.7%) 0.007 0.023
AZ4F3 4.472(0.0%) 0.749(4.7%) 0.155( 22.6%) 0.008 0.008
AZ74 F1 4.472(0.0%) 1.676(4.9%) 0.000(—) 0.018 0.000
Z74 F2 4.472(0.0%) 1.485(4.5%) 0.001(200.0%) 0.015 0.000
A74F 3 4.472(0.0%) 1.439(8.3%) 0.007( 57.1%) 0.027 0.001
Interphotographic study (£ 3O A 714 F)

HIE 4.472(0.0%) 0.767(0.8%) 0.194( 36.6%) 0.004 0.016
H2R 4.472(0.0%) 1.533(8.2%) 0.003(133.3%) 0.028 0.001
x5 fER 3 —SEOR@ER (surface THEHT)

5 T Z2 AR i P4ARR 5 R
SEXE (ZEEh R 5D EE (B LI (2B R 2=t L]
(mm?) mm?) (mm?) (mm) (mm)
Intraphotographic study (% 5 [Bl@ )
AFA4 F1 7.365(0.0%) 6.004(6.0%) 0.000(—) 0.049 0.000
AZ4 K2 7.365(0.0%) 5.795(5.0%) 0.000(—) 0.040 0.000
AZ4F 3 7.365(0.0%) 5.526(4.2%) 0.021(223.8%) 0.032 0.006
Interphotographic study (% 3D A 7 1 F)
7.365(0.0%) 5.775(4.2%) 0.007(173.1%) 0.033 0.002
x6 JEM4—5-MFLEE (surface THEHT)
I 7E TR ZEHATH Fa P4 HE#RZE
S (EE R E) SEEE (A B R 50 EEiE (ZEEh AR A ZEH i M1
(mm?) (mm?) mm? mm (mm)
Intraphotographic study (% 5 [E| D&
A74 F 1 15.419(0.0%) 16.210( 1.0%) 0.014( 35.7%) 0.011 0.000
Ag4 R 2 15.168(1.4%) 16.760( 2.2%) 0.005( 60.0%) 0.024 0.000
A7AF3 15.252(2.0%) 13.432( 3.2%) 0.328( 12.8%) 0.028 0.003
Interphotographic study (& 3 @O A 7 14 F)
15.280(0.8%) 15.467(11.5%) 0.116(158.6%) 0.117 0.012

KELBET S EHFIMELTRELRZ2ERDE DT80
(F2), BE&HEFEMMEORNIARE LT,
Pl BB L T EfT LI 25, E
e Bb & FIEEIRTE, MMERIX 0.4~0.6
mm® T, intraphotographic study TO & {REULER T
RBOAZAF2OBRERL E1.2~11.2% @D T
BiFT#H -7z, %72, interphotographic study T®OEM
BROLEEHOLFERT, W% UTLRFTH- .
BETHRIBORAZA K21k, BHSMIEY bSO A Z
A FIREATFRTHD, A—HI2EATY, ATVA
HEROELRSHELEERMOREL EOFICRELZED
el eFEZo6hd, i, E—EH TITo I/ stereo
cup/disc TOEMIERE O AT T, surface £ D/h& %
R 2 HIE L Twa iz »drdo 6, intraphotographic

study TORMER OZEFREL 2.2~5.8% LD T
RiFTH Y, interphotographic study TOZEMRE b
15% LUF & BiFCHh -7, ik, stereo cup/disc T
i3, A7 VAEGROEREGHY, EEROFRE, HESH
FHDEED | BOBETITZ B 701, TR O F
Bk 2EE RN LR D EFEZ 6N, —H, IE
HWHRT® surface 12 X 2 RHEROBEMIZIE L A LD
0.1mmiLlF & T/hE {, LR 7~131% &
b RELESDE, HHEEBTRTH- .
HERBEORE L LTk, HEEBoEERZE > IE
ERTRL:bOEHERSZE L THWRY, MO
EEE I, BEOREROAZ A F 2 2T intra-
photographic study & interphotographic study & & I
0.02mm L FTH b, stereo cup/disc & th24 %
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bOO, BHTRIFTH-T, 12, BHOREHEED
MEERFTRTH-105, HIERMEIZ0.0lmmBITFT
bYREFTH -7z, K%M BAEORN <D
FRAEIX 17 um FEEE L SR T W2, EEOHIERE S 7
NERFETH- 7.

PUEofRyrs, BHICEBEISREATA FE2 vk
X, surface TOHMPEILIHOAEHEIE ORI 3D T
BIEFTHD, KM, FHERHH 0.5 mm*LLEH i iEHl
EOHBMN S RIFTH-72. £/, BELHTIIEBRLES
ES % D7 HIHEM OB E W FHEDE U 5 43, SR
MR L REOPEEIRE TTRTo o R & B
SN,

BT, HMEEE O surface & s - 22k fg o HIE T
(%, intraphotographic study & interphotographic
study & b ICEBMEEA 10% LI LMo TRIFTH -
fz. I, HIE SN 0.7~6.0mm® & IERIRT
ORE[E D DD RKEho0EELIONS, —F,
HERZCOWLTIE, BEOHEMERLTIEZH0.02mm
LTThah, PEELORBEORMBEERICE S LiiE
BREL D, 0.05mmBETH-:, Zhid, HnEE
ROWEET 2 L AFRADOMEREFE £ L, EAEROR
ENEEL RV EEZ NI, 85612, 5 -IMHAE
FlTirEHAEES Iemm* EF L AR, AEOTHER
HIREVWbOO®, HIERZEIZ0.12mm & 35 ICBAL
Twl, M8»sbBHohkkHic, ALEMBEOMEST
EAEFICRA>TED, EAEROBEIHD THL
hollbtEIONS,

SEORER 2 TEREHOETHETL, SR EO
FARLIEL, BRYCEHMBERSELELTuE IR
SN, RIS S ALEO BENZ LI B T4
oz, MBFRESNL2ZHOATZAFR (5, 6) #A
TVAEa—7—CHERN T 5 &, AEOEEL S
LTE Y, SLEFHETRBHERE K 2 502> Tuik,
PLED & 52, WIRSEAYIC ALEEEIE O R O 2 b
THRLTH,IERETTOLRE 2R TS Z LB TE,
NG L D 2 0Z R ERMICERT S T LR
THd, FEFIO L 5 CRMEFLEO R % (- 251
BR, ThRbbIFEATE, ATuA FEELESTD
L EERMCHE T 2 EO—2 L LT, WA
OIHFH B AERA S TEMRREERE LBz 6N

HIREEE 99% 78

.

B, SEOX S REMREORN &6 ETI,
LHEAHOFEBE®*4E LT a0, BMERONE X
stereo cup/disc TRATHETH D, SlalkRst L 72 sur-
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