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DOLIEBREABREHEZAEL, Z0) bEaERESEWVE
DR, F7-1%, MRNRSEEHIB—NHGESIE—EIZA
ReaxiZ e Lz, BARSREA 16 mmHg L ED$
D% High-teen £ (H £%), 15 mmHg LATNOH D% Low-
teen (L&) & L THHEL, F#, 45, B, RBE,
1557, HIARIEETEEIZ DWW THRET L -, #HE (X Hum-
phrey 82H91REF (/0> 30-2 7’00 5 L) 21TV, fHR{R
$L58(3 Nicolela (CHEW4BYZHFEL F=. F7=, 22HRBIC
%t L T % Heidelberg Retina Tomograph %\, 3,
BENS A—5 T LLEER L 7=,

& R EES, MR, BT, KERSEOEREICZEL

TIIHEBICAREII A, - 12H, RIERE, SLUER
EHZICEWTHE (13.0X2.5 (P ECIEERFE)
mmHg, & & U5.4+2.2mmHg) A L& (10.2+1.5
mmHg, 5L£0U°3.711.2mmHg) & V) th¥hBEIC
=& %R L 72 (p<0.01), Humphrey BHItEFIRED
mean deviation (MD){E I3 H #HrEEICIEEAZRL
7= (p<0.01).
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A Comparison of Visual Field and Optic Disc Appearance Depending
on the Peak Intraocular Pressure in Patients with Normal-tension Glaucoma

Karin Ishikawa, Tomihiko Tanino, Yuichiro Ohtake
Itaru Kimura, Hiroshi Miyata and Yukihiko Mashima
Department of Ophthalmology, Keio University School of Medicine

Abstract

Purpose : To investigate the clinical differences
between the two groups depending on the peak
intraocular pressure (IOP) in patients with normal-
tension glaucoma (NTG).

Methods : We studied 96 eyes of 48 NTG patients
who were hospitalized for diurnal IOP measure-
ment. Then we selected the eye whose peak I0OP was
higher than the other, or the right eye if the peak
IOP of both eyes was equal. We divided these eyes
into a “high-teen” group (peak IOP=16 mmHg)
and a “low-teen” group (peak IOP =15 mmHg). We
compared these two groups by age, gender, refrac-
tion, IOP, visual field defect, optic disc appearance,
and tomograph. We used a Humphrey C 30-2 pro-
gram to estimate the visual field defect and classi-
fied the optic disc into four types according to
Nicolela’s criteria. 22 eyes were imaged with Heidel-
berg Retina Tomograph® (HRT) to obtain topo-
graphic parameters of the optic disc.

Results : There were no significant differences in
age, gender, refraction, optic disc appearance, or
tomograph between two groups. The trough and
variation range of diurnal IOP were significantly
larger in the high-teen group(p<0.01). The value
of mean deviation(MD) given by STATPAC was
statistically lower in the high-teen group (p<0.01).

Conclusions : In patients with NTG, the visual
field damage tended to be greater in the high-teen
group than in the low-teen group. We surmise that
the IOP might influence the progression of visual
field defect in NTG.

Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol
Soc 107 : 433—439, 2003)

Key words : Normal-tension glaucoma, Diurnal
intraocular pressure, Peak intraocular
pressure, Perimetry, Optic disc
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OHFTH HNRERESE WD O L&V D O TITHEREIC
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EHETRESE B2 Vo ltENDH Y, NTGIZB T
ZIREOBASPEEHEI N TV S, HHYH NTG &
POAG L #ifii L 7. /mE CIREMRER CTH D, EFRE
% HHZ o WERRIROMETIES FRETH 2 Lk
Tw3, &E, F213 NTG 2E% ANEESEEIC LD
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M2 L7z DTG T 5.,
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48 B 96 IR TH 2. FME 28 fl, Z 20 BT, il 35
~T7 7% (F¥) 54.3112.75%, FIE+EHERE) Tho
7z. NTG 0Z Wi, ERIRETHS 2 L (HNE
B ER 2 & ® T 21 mmHg LIF), EXBEKRMEATH
52 &, kPR R LI A b (E Ao R A e ]
EED) EXIT 2 RNEEETE (L2 A2 2 L, HM
RATFEOFNEREL2EL LS 2EEN RN £V
Lz, FiBHED b 2 BH, BRNRELAOEBIC X 58
FEEPHET 2 BEHZRI L2, SEFIC L, Gold-
mann [EXFARFEEH TN T 3 BEE B &1 24 KRR (R4
SRR OIRELZEEL, mERESEWE O %X}
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K L7, MBORERESFE—OEEIE, —FBICEIR
ZERLIz, D55, HNZHOKSIRES 16 mmHg
LLED b D% High-teen B (LI, HEE), 15 mmHg
ToObD% Low-teen FE(LAT, LA LEZEL, i,
R, R, IRE RS - & - BE), HE, SR
SHOEREIC D O CEr U7z, SR I3 SRRk A
BegRALk,

IR E X Humphrey #EHRE T (B0 30-2 7 7
Z L) % Hvy, mean deviation(MD){#, corrected pat-
tern standard deviation(CPSD){#, ¥ & UHEFEED
A, $hbb, OEEHSERE © L EITTHEE
ALOREFREEIC D EMET Lz, O FER ST EE D R
FE, NI —VRETHLOD 16 DWW T hric p<
0.5% DIET%2A5EF(K 1A L EEL, @@L EA
DOHEFEE L, Y - RETEIHEFOALRE DD 5
R, B LU LETHEREEOEFDS B, L0 LHIkE
EOMWEF(X1B) & EEL, THEMOHETREE
X, Y —URETTEHEEOAREDH 2EN, B
UL THEBEEOEFIDS b, LD THEEDHOE
BIK1C) EEZE L, i, RERE, RIERE, B
JEH#ZEZhZh e MD EOMEZRD 2.

R ATEDIEEEIL, Nicolela YD 4 EIZHEVY, FI
(focal ischemic disc), MG (myopic glaucomatous
disc), SS(senile sclerotic disc), GE (generalized
enlargement of the optic cup disc) ® 4 Bz 5HHL 72,

F 7z, 48HR 1 22 HR 12 ¢ U T X Heidelberg Retina
Tomograph (HRT) Z vy, HIENNT X —% 2T L T
MR O R 21T > 72,

MEFEBE R L, MR, HEEEOIA, Rk
OB L T xE =, Fin, EIT, RE,
MD &, CPSD f#i, HRT OFIE/ T A —FiZxt L Tk
Mann-Whitney @ U ¥ 2 v, REIRE, RERE,
IRFE H# & MD e ORI 125 L T Spearman O JEf7
HREREE - TEhENMBN L, ERFET % KikE
bo THEMFRAER L L.
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x1 BEETRCBRE
High-teen ¥ Low-teen #f n
(RERE=16 mmHg) (AR =15 mmHg) p iR
FEBIE (1) 29 19
TRASS RAREL (AR) 58 38
fEATS SRS (HR) 29 19
PRI (5 & Z0) (B) 16 : 13 12117 NS#!
i (%) 56.6+13.1 50.7+11.7 NS#2
Je#r (D) —3.6+3.8 —2.9+2.7 NS#2
AR (mmHg) 18.5+1.6 13.9+1.0 p<0.0001%2
RARERE (mmHg) 13.0+2.5 10.2+1.5 p<0.0001%2
IR HZ (mmHg) 5.4+2.2 3.7%t1.2 p<0.01%2
T + e R 2
Pl *': x2R5E, 2 Mann-Whitney ® U #E
NS : not significant
Ill ’(‘ﬁ:tll: % 5 1 1 1 1 1 1 1 1 1 1

H#tks LSO LEEOMH, Fi, HirzRlicxrd.,
H#IZ 290, LEZ19BRTHY, WEEOMR], £k,
BITICEEZ I o7, FMERAEH—0.5D L ED
AR O &3 HEET190R(65.5%), L TI150R
(78.9%) Th -7z, HEHRE X H#18.5+1.6 CFiyfE
+HEEHEEE) mmHg, LE13.9+21.0mmHg TH Y, &
{RARFE1X H#£13.0+2.5mmHg, L#£10.2+1.5 mmHg
Thote, BEAZZHBEALELID VERICKE 2
72 (p<0.01) (3£ 1).

HEFIC DO W T, CPSDECIIMER TEN L5
7e28, MDfEIZ HEETERCEMEEZRLTHBY, LEt
WL CTHBBEENSEE CTH- 72 (p<0.01)., %z, B
FE & MD {EOHBI B L Tk, REIRE & MD gD/’
WO AEELHBEN D -7 FEBERE r=—0.462, p<
0.01) (M2 A~C). HEFEEOIA T, O FEHE M
B, @ EFF I TEREMOVTRICOVTY, WA
icE X o7z (& 2).

AT DO IZ DWW T, Nicolela & D4 IZHE
WA BRSO TRET L 722, WEEOEEZE R %) o
72 (E3). 7z, 2RISR L THRET LA ST X —%
DRI T, WTFND/NT A —F BT b MEMIE
BEERhholz(F4).

v % %

HRE D HNEEHHIE 1L, MAEEE OIRERY 2 iTE
T BICY > TOERNRE TH 5, HRZERFITHIC

2 ERFE & MD {En4AES. >
AREIRE EMDEO B, HHBEMREr=—0.462
(p<0.01). EIRE L MD O IcEE 22 H -
7. BIim{EHRAE &£ MDfE o 5B, B R Br=—
0.281(NS). C :HIREHzZ & MDfEOtHM. HHEHREK
r=—0.283(NS).

MD : mean deviation NS : not significant
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R 2 Humphrey B#HIREFIRE
High-teen ## Low-teen #f I

(REIRE=16 mmHg) (BEERE=<15mmHg) P"
MD(dB) —10.86+7.73 —4.51+4.55 p<0.01%2
CPSD(dB) 7.7345.28 5.53+4.52 NS#2
R 0 5 O WP (+) (HR) 18 11 NSH
FER ST OREESE (—) ((R) 11 8
EHEA OB (IR) 13 10
T HEM OB EREE (IR) 4 NS#!
Bz L (R) 5

MD : mean deviation, CPSD : corrected pettern standard deviation

xR 3 HRILIENHEE (Nicolela 5°NHFHIC L )

High-teen ¥ Low-teen #f it
(REHRE =16 mmHg)  (BEIRE<15mmHg) P
Focal ischemic disc (IR) 10 6
Myopic glaucomatous disc (HR) 8 7 NS
Senile sclerotic disc (&) 3 1
Generalized enlargement of the optic cup disc (&) 8 5
p i xHE

¥ 4 Heidelberg Retina Tomograph DI FE/N5 A —%

High-teen £

Low-teen #f

(EEARE =16 mmHe)  (BERE<15mmHg) P fi
b SRR () 10 12
i (%) 51.24+12.5 46.5+10.2 NS
Disc Area(mm?) 2.27£0.71 2.09+0.37 NS
Cup Area(mm?) 1.234+0.67 0.95+0.43 NS
Cup/Disc Area Ratio 0.52+0.22 0.44+0.13 NS
Rim Area(mm?) 1.04+0.62 1.14+0.21 NS
Cup Volume (cmm) 0.37£0.28 0.23+0.17 NS
Rim Volume (cmm) 0.20+0.13 0.30+0.13 NS
Mean Cup Depth (mm) 0.31+0.13 0.30+0.07 NS
Maximum Cup Depth (mm) 0.65+0.17 0.69+0.13 NS
Cup Shape Measure 0.06%£0.11 —0.11%£0.09 NS
Height Variation Contour (mm) 0.37+0.13 0.43+0.14 NS
Mean RNFL Thickness(mm) 0.18%+0.10 0.25+0.11 NS
RNFL Cross Section Area (mm?) 0.88+0.45 1.24+0.52 NS
Reference Height (Std.) (mm) 0.34%+0.13 0.36+0.14 NS

IRESIEFE#EHNTH > THERIZ 22mmHg MU EOH
BREZ2RTEFPNTRFLET 292 &5, FiC
NTG oEZkiciZIREHANEZEN AR THY, 7z,
IRERE T EOBRSIRHHREICBWITLERTH 57,
HAAD NTG xR e LHEIC L 5 &, mEREIX
16.7+2.1mmHg, KR E X 11.5+£2.1 mmHg(nh=
118 HR)®, HRE H 7 1% 4.9+2.0 mmHg (n=104 i}) ?,
4.6+1.5mmHg(n=238 HR)® & 5 I L Tv> 5, Shio-
se 5MNIIRED 14 mmHg LU F Cld—EDHEE (§1.2

p f# : Mann-Whitney @ U #E

%) THEANEMERTFEESFEL, RES 15 mmHg %
2 % L REREE B REENSEMNS 3 Lk Tk
D, NTG CIRENBET 2 2 L 2R L 72, IREKRF
B FRIREREOBER 2 ¥ 2@ L Iz DWW TIIIREI &
nTwigwny, \BEICIZFEHIRE T 14.1 mmHg?,

15.0 mmHg!™V12 17 mmHg® %2R & U -kE21 D
%, SEOBEETTIX, FHEWOREEEICHE L TREIRED
16 mmHg A F%2 HEE, 1I5mmHg U T2 LEEEHEL
HmL7, 20/E, HERES L UREREZE b
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2, HEHEZBWTHF SR LES?DHE LD PP E
{, LEIZBVWTPPENETH- 72, RAEBES LV
HAEREC W THHEICERES A ol Z L id SR
OFRERTH 2D, REHZEICO>VWTS HETIE LEL
DEBICKEBEERL.

ZhE CHEFEE L IREOBERICOWTIE, IRECA
EHEZDH 5 NTG TRIBREXEWIRDOHREFFEEN X v
fTLTCWw3 2 ™9, []RED 15 mmHg ML ED NTG T
IR R B R E O SEEE 2N U O B R E S HEAT T 5
FEMAZ s Z L1012 Cox proportional hazards model
WCED W 5 NTG 2B 3 HEFEE O GRINF
ELTIRERETF s> S Z £, NTG TlEiE IR
E15.0mmHg MU EdH U < i3 HHEHIRE 14.1 mmHg
L EOFTIXZ NPT O & i U TREFEESIRE I
IOELTWSZ L, NTG OHEFEEETETIX
AREAY 17 mmHg DA EDREGIDZ v Z 1975 &, HEFRE
ENREKET 2 L0 HEFIZ < ASNS, SHEOD
f& % T Humphrey #9855 O MDE2S HEE CHE W
&<, HECTIVEESBRAREHEFEEL2ZRL, »
OIREGIREE MDECEERHEEN -2 2 £ 13,
NTG BT HHBFEESREREFEETH S LD
EOHEEXZFRT 2D TH S, MD Z2E 2 REK
TEKBT 2ETH Y, POAG % & IR FEMRENE D
WETIT O E ABICHESEEINSE VWS ZhETO
WEDE BT B, i, (RO NTG#HTITBWT
FHMRE? U Clda S IREAB b B2 5 2 T 5919
VI HREDLDH S,

NTG O#HEREERMRIC OV TIX, POAG L HigEL T
JREED D 5 2 22, BERTIRERAICES ZOEE
NRABTH2 L, LORESBEOREEERDZ £20
BRI N TS, Fie, FEFFEFEOIAMIE, R kP
HEHUL 10° AR E S W5 L9355 192024, JHiR
BT ERT e bl Tna®, NTGIZB Wi,
R R e R EE 2R L, BB O R 2 K
TERMTZ{ETHS CPSD 8 POAG LIHEL TEE

WREWHDEDHRENDH S, T XD i#E»S, NT-

G 1Z POAG b IZEERIE SO R R ER T, HEoTR
55 HDTH W0 FERTIT T0 2 XA S h
5, AMETTH, HEEE LB BU 2REREEDE
3 CPSD R REFEESALIC RIS D TR VW E
Fz 10, MEMCEBREX S »o T,

—7%, POAG 3 NTG b iERIRTORENE {,
WS &R LART > & Z OB S 41T us 52929,
ﬁWEtﬁﬁkﬂﬁiéﬁ e LG, HAEALEE

DT OREEEZITLT < (BIRRREE), e
@Eﬁ@ﬁﬁ%%m:aCﬁﬁﬁﬁtTﬁ%tbﬁﬁ%%
R H Y, AR TITEENC, PR TR
RILFOERIK T Z 2@t~ b v 7 ABE R ED
BIS235 2 2 & ENZET &1 59292028 KIT IR

RESIREDENIZ X 5 NTG % - AFEREO R - 1)l 437

%t%?bfﬁﬁkuﬁ%< F¥72, NTG OBEHE D

WIZ s, TRIZ NTG BIEDOEE R ERD—>
f%%&%x%ﬂfué.%@@&&@@ﬂfiHﬁ
ELEECHEITOEEZ I koS, U (S ek
$¥—05DLLE)0E& T HEET65.5%, LEETT8.9
% THotz. HARIZB T U (SMERmEES—0.25D
PLE) A OEIE 138 35% (50~59 5%) 2 Th D, Zhk
s 2 & HEE, LEEE DIEESS W, BFAEZEIC
L CREITDERIRETH L EFZ oM,

%7z, FMEAEBRCE L Tid, NTG Tk ALEH
M E W DSHEMIERE XA < 20, ALBEGIEE 2 20
£, POAG L OEVPME SN TV B, —HTIE
NTG & POAG OAFEHFT RICEZ T WL »w I ER b
b5, Bz HRT Azl z g Tz NTG & PO-
AG TEEZEZRTAT T A =5 13k o 12 L i
SNTw3, SEER OFERTIE, ABEFPRBIZOWTO
Nicolela s HDOMEFT C HEE & LEEO 3% <, HRT
DBTNDINT X —8 bFEENLh- 2, i, HAF
EEERIZOWTH, P F T EEEEA O R B
E, BHMALEORFREEOWTN Y, HE L LM
DEEZIR» -, FNETIHEMRAHEOZ LS
BEEr Lo TRMENS 2 2FE 2L, Diltd
NTG B W TRIREORE CIIRTFEEHRRNICELE
Lz weFz oh, BN NTG OFEFEERERIZ
POAG L FEWARZEIZ RV ET 2 ME L TET 2 HHE
2z o0z,

SEOMKEE, 1 FELANICHZPLIEE T NTG 235 b
MERICABSRE L7: NTG B %2 H 2 —I S T a7z
HARRETTH Y, RIAAEE A DT, Ly
L s, HED LEC R CRELHREREELZRL
ez ee, BESNTG OEELGHRETTH S L FH
Z 6Nz, BE, Wb 2 IREDIER{#EIX R 21 mmHg
EENTWEY, THIZIEEECKAZNR & Lt
HIBETH D, T OEAEEICHES T NTG & POAG D%
BHICOToNTWwBIZT ER v, 21 mmHg = 5H#E -
THIERDOVTEELDIEIMERS>TBYYD, 20
%5512 NTG & POAG 25T 2 2 £ 13, HEOAK
BERBL TR wEEbns, REKRGFEEOER R Y
T AhIEHECS TR WY, BEELHSTHS
ZEiFwI ETH RV, SEIOKERE 16 mmHg & »
5 HHENZ YU NTE NI R TH 228, WD MD H12
ERHBIIEDD, R EO—DDBZICRVESLDT
FawheFz o, S8, s OEFORIERH
PHETL, BCRE 15 mmHg AT LEIIC DWW TR
EUNDOHRTFE2EDE R 2ERS Z LT,
NTG JRREMFEH T DT 72\,

ez 5 10hy, CKREEZBY £ Lio/hIHRAHRIC
W LT,
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