Relationship between the Frequency of Disc
Hemorrhage and the Enlargement of Nerve Fiber
Layer Defects and the Deterioration Speed of
Visual Field Loss in Normal-tension Glaucoma
with Wedge-shaped Nerve Fiber Layer Defects
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(DH) HIE & L U HEE MR IRHME 138 (NFLD) LK & 18
HREETEOREERNTE L.

WHEHE 3ELULE(FEI.1E)RBEEL-ER
BERE 7 NFLD #3886 % NTG 106 {51 106 iR # 1R EFE=E
EITIEE (MD slope, ¥1RE% TD slope) X NFLD & &
WAEREIZDWTHRE LA, NFLD BERR A5 —RE
BE#ERPOA%HE LAAAEFEEICINI L, ILESD
DEBEBOFEEXRD, LEEROE LhEE TOES
EEREUAEEHI NFLD EXET S 2 H5EHBERDE
DETHEL .

# 2 :DHHIRSEEIZ51/106(48.1%) TH ), DH
E£E1.2821.99(FHAE£ZER{E)BITH-7=. MD

slope »* DH 13 —0.30 dB/year TIEDH & : —0.13
dB/year &£V EEICEIB T, NFLD L A&FREH DH 8
I3 1.90 E/year TIEDH B : 0.64 E /year L WEEIC
2R -7, DHBE,PEMY 5220 TD slope (r=
-0.263, p=0.0056) & NFLD #: X:EE (r=0.410, p
<0.0001) IEEEICHE L 7=
5 ZH:IESIEEEEA NFLD #8595 NTG ICHWT,

DHRIZFEDH R & V) H NFLD i A& E &R EEE
TEEHNEL, »D4EEIICDH P HIBLAERZE Z
DOEEHL IR L 7. (BIRESES 115 : 839—847, 2011)

F-—T—-F:EBRERAR, ZLEHM BFESE
11, WERERMERE, RPESE

Relationship between the Frequency of Disc Hemorrhage and the
Enlargement of Nerve Fiber Layer Defects and the Deterioration
Speed of Visual Field Loss in Normal-tension Glaucoma
with Wedge-shaped Nerve Fiber Layer Defects

Koji Nitta"?, Kazuhisa Sugiyama” and Toshiro Tanahashi"”
" Department of Ophthalmology, Fukui-ken Saiseikai Hospital,
* Department of Ophthalmology, Kanazawa University Graduate School of Medical Science

Abstract

Purpose : To examine progressive visual field loss
in relation to disc hemorrhage (DH) and enlarged
nerve fiber layer defects (NFLDs) in normal-tension
glaucoma (NTG).

Subjects and Methods : There were 106 eyes of
106 NTG patients (mean follow-up : 9.1 years) with
well-defined NFLD borders and at least 3 years of
follow-up. Examination was performed on their rate
of visual field loss (MD slope and hemifield TD slope)
and their rate of NFLD angle enlargement. For the
NFLD angle, we took color fundus photographs and
converted color photos into black-white photos
extracted the blue ingredient. The midpoint between
the fovea and the disc center was determined. The
center was established as the disc, and the distance to
the midpoint was established as the radius of a circle.
The NFLD angle was defined as the angle formed by
the two points where this circle intersected the NFLD
and a third point which was the disc center.

Results : DH was seen in 51/106 (48.1%) cases and
it occurred 1.28+1.99 times. In the DH group, the
MD slope was —0.30 dB/year, indicating a signifi-

cantly faster rate of visual field loss than that of the
non-DH group (—0.13 dB/year) ; the rate of NFLD
enlargement was 1.90 degrees/year, indicating a
significantly faster rate than that of the non-DH
group at (.64 degrees/year. As the occurrence of DH
increased, the TD slope (r= —0.263, p=0.0056) and
the rate of NFLD enlargement (r=0.410, p<0.0001)
increased significantly.

Conclusion : Examination was performed on NTG
eyes with well-defined NFLD borders which were
divided into the groups of with and without DH. The
DH eyes had a faster rate of NFLD enlargement and
faster progression of visual field loss compared with
the non-DH eyes. In addition, the rate of NFLD
enlargement and progression of visual field loss
increased in the cases with frequent DHs. Nippon
Ganka Gakkai Zasshi (J Jpn Ophthalmol Soc 115 :
839—847, 2011)

Key words : Normal-tension glaucoma, Disc hemor-
rhage, Visual field loss, Retinal nerve
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BIRIEESR G - 918-8503  fRHATIFIH M NIIAS 7—1 RSB IRE Hri BHG

(PR 224 11 A 24 HEZA, P23 4 H 12 HAETH)
Reprint requests to :  Koji Nitta, M. D.
Wadanaka-machi, Fukui-shi 918-8503, Japan

Department of Ophthalmology, Fukui-ken Saiseikai Hospital. 7-1 Funabashi,

(Received November 24, 2010 and accepted in revised form April 12, 2011)

Presented by Medical*Online



840 NREGRE 1156% 975
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L o L OMENPLEINTE., L LEeAS, DHD

EHRERENRE (NTG) 2B\, FLEH M (DH) 1d#k IR LW EZEAPTH Y, RN RS o
IN I T ODfE,l’é‘?lZﬁl?}: SN, BB AR 2 (NFLD) 7, NFLD OFIERIEAD A 1 = A L DOhThE
DILRCHEFEEAEFT IO BB A v ek H 2 61T PHB T L0 BHE A TWwWiv, DH ﬁiﬂﬁ\%ﬁﬁﬂﬁ
w5". DH iJ]‘.Fr’:%L TH 0.4% (2D HND A, FEkH EAEITE TOMMIZFEE 199116 2 ATH D,
BEC A ) BREOEVIT R THSY. DHIZNTG I DH 58 CIX AT R EIEETHA 42217% T, DH
BULEELGMETORERKNFTH Y, FRARES R FFRBETIZ 0£0% T - 72 (Kaplan-Meier 27
EOWHEEOIREL 72 % ?%&ﬁﬁﬁd,t LTIhFETIIH L ENTWSY, DHOFEIEE L% fﬁﬁ[ig%?d)
% OWEHH B, DH IZ— AN IZED HHRO S HEITOGEHRE A RET AT HE SNLTWD,
F1R0 FAlrEIS O PJLrE IS TERE A DA ?b AT\ s, NTGWED X HIZFIEL TL A, ¢ ‘?bt), MR
FLHO R ERA O F LN RO HT RIBOETEE 2 5 MIEE Th2&E EFORMRIAEI ED L |
VX TEBELALTATHL, INFETIL, 8HIM LD PREPESLAIRRFLIEICZL L Ty { D0, 92%&%%“)1/%)
DH (& NFLD #8422 &%, NTG T» DH G EHHENTHWZRVWOPBUIKRTH L. L IZIEE
D LA (2RSS B RB fA TR INEE (POAG) (Jk3%) D 4 fR25 NTG % £ SIZHIEL 2O H 5 MG Vrfﬁﬂ%fi@‘f
fEecdh b &, DHIE NFLD A3kA L HH B B ps 7 L7z, #lAiesLE, ¥ 6 EW 2 R2° DH % #
TAHEMRNFTHAL LY, DHE¥T NTG TETH BAh, #Lo NFLD 2R L T < lfE % dfiE E
W) 2R KRR R AE S (NFL) A E S g v»wa TELZ272(KM1)., #O% NFLD Mg s T %)Hum
ETONTG 2B WT, B2k NFLD & DH IR TJE DH IR phrey HEJfH I CIIB T2 L L2 52 ENT
L THEILEFRE SN, DHE# 3T NTG T ;H‘Eu preperimetric glaucoma OIRFEIZREITL 72, 5122 D
PP (ol 10 BELLICAE U R w2 &) Tl SEBI X DH %4 0 3% L % 2% 5 preperimetric glaucoma
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1 HBIRRARARKEE 118 (NFLD) O @2 £ R ¥ ERiRES K.

EWIRAS NTG %2 F SICHAEL 22D AEH & AE5R L 72, S FLEE M (DH) 240 & L

2010/04/08 MR BE
RO/IS AP35 AND% VRS9
Qe cm PSD L0

BHL, L

DR PEABFEARAE G KB (NFLD) 2 L T B % MG E TE 5 272, 2004.7.15 121X NFLD #3267
Mo 7275, 2006.6.8 12 DH 25§ 5 & FEIZHIVELIRO NFLD % 3872, 2007.5.15 @ Humphrey %
TIEAEEREFEEIRIEE N o275, & % %5 DHDFEIEE &I NFLD DIEAER L

2010.4.8 @ Humphrey #iEF (2 THL 4 HD 9 B 1 SIZEEE T2 S NL X )12k o 7.
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M H, fEERRE (NFLD) IZAIGS % B aEry 25 (BLEF
RAR) YIS B NTG A~ & ik PRI B A 40 o0 68 st 5 A ot
LTworz, ZofEN» S, NTG O%EIC DH B X U
NFLD 2R < BG-§ W Redrd s L Bbh s, Lh
L, ZEEROEBRRBY CIIMZRIZBIZ NTG & %4E L 72
JEGIANTIE AETH A DT DH R NFLD @ NTG %4E
BT A5 T5Z L IEREETH L. Lo TEHE
OGS TIX NTG #4712 817 5 DH % NFLD O 2720
DIZOWTHETT A & & L, MNBEDMEST &2 Hwd
Aty INE TIIHEHRAZ T LR RE 2 s
BIZREA L C &7z, MEEMAILIRE 2L L b &ty
L EVDbNLY, fRNEIZBITAHENEILD—D2L L
TOH NFLD ZE&Eibd 572012, F4 L NFLD Olii%
fEEE LCHBET 2 HEEZE R LY. BIMIMICbHY
FEEENEE L 7255 I 72 NFLD 2 H 3 % NTG 12817 5
DH 315 NFLD & Ok & #LEF R H AT & o B
WZOWTHET L7z THET 5.

I NREHE

NTG OB W ERRNBEZIHES 4 BT 4 > (5 2 )™ A
TE O B ARAEEFLIE & NFL (2 H2RER 45 (R Al e FLEA
B IEHE AL, NFLD) Z A L, Mo BLm KEs %
K&, BE AR C I E B R £ (B /A OB REM 25 o
AR R TRET 5 & O Tl 7)) CTHEFT M o il b 88 15 4
JankE ZHICHIS L HERE A2 2 & & LT
HANREFLIE & NFL OTZRERIUFEL I D\ T, Foster 57
DRI T % WL e 2 B2 L T S N7k RS o
HAFTA AL TBILEZY, $4bb, O EEN
D & B IR AR R THRAEILEIZIK, NFLD (23t
AR RE DAL T 56 OHw ik #H C/D I
20.70E, A5V ERALKE~1EK) & L <X PG
B~7E) DY LB, R/DTO.1LT, &25WVIidi
IR C/D o #430.2 Lk, & 5\ id NFLD 257F
TS, @ FLHEF RO A0 SiENEE & ZH LT L nig
HEOHWERE (72721, BEEOD 2 HEHRA CIEF#H
PN ORI TH B, b L < XM RN BE A B B 5 S
HEEINNIZORY TIEAR W) @ FE C/D EAT0.9 LA
E, ®BVIEEMR AL BE~1 ) & L < I T HR (5 BE~7
EE) 0 ) AEAS, R/DHTO0.06 LR, &2 WIidHiko
TH C/DHOZEN0.3ULE L.

EHEFAELHRERAHC B WT NTG &2 & i
BloH B, 1~20H T EIZFE—MED 3 E L EE B
LQEFETEEMDT) L, BIEHI 1.0 LT, RilREs,
P ESERIC BRI e <, IR IE BRI 72 NFLD
AL, RN AEZLLAHNIERZE %
72K Humphrey #% @ mean deviation (MD) 7% — 12
dB & ) BUC, L—% —iGEE &ORMBI%H 2 MR
FT OB VIEBI & SO Fext & & L CEIR L
7z, TRRASERINGL#E 2 572 U 2 A 3 A IR 2 AT A R &

IR B O FLE M S - RIEAFERRAER JARILA - $LEREST « OBIE - B 841

L7, %8, HEBRAERIEAD D 2 WEER] (7 [LUT)
PP RRAT RS R O EIWIA B 5K & < MR ER EICH BISHHE
%R & 22 WHERI X, MD slope * total deviation (TD) slope
DIEFEICEIE T E R VWO THREI D SR L 72,

HEE #1232 %8 2 L 12 Goldmann applanation tonome-
ter ZfEH L CHlE L, a8 AR (&4 0 ool 2 4 (B
20~178 []) OFIGfE & L 72,

FHEF A 12 Humphrey Visual Field Analyzer 750 (Carl
Zeiss Meditec, Germany) % FH\», st RAEIEIET T
A 30-2 B 7' 1 775 4 (Full Threshold # & % W i
Swedish Interactive Threshold Algorithm standard (SITA-
standard) ) 2@ L, P4F 2 & 12HEAT L 72 (B 9~32
[). 7— % OWMICE L TiE, BEEB X OBEEED
33% LLF 22 FEMA R 20% LR O KE S oo A% fEAT
VAR L 7. wiishe LARR S BRE & i 72 B M o W
B OHERAREREEZ XA T4 v LREE L. MD,
MD slope, F#85 TD slope (_E Fw 3 41120 A NFLD
RO A O NFLD (SRS 5 8%, BT
ELIZNFLD i, WihiZodk DH B L 7285
A1 DH 2SHE L 282§ 4 P42, LT &
L2 DH 2B L 72385413 DH HELRIE D % H o 722
HE % BRI 2 RAIC B AME5EE & L7z, MD
slope, F18% TD slope @ F1% (2 (& Humphrey #5 o
T7 A4 7V T T b Hfa files ver 2.1.2.9 (Bee-
line, HA)ZMMH L. X"—AF 4> MD &#L T,
2 ALEGE L C 3dB UL FEEAL L - 1 ROl m Tty N
KA MIREELEwFL L, DH o HHA BRI HE
D H:AF# % Kaplan-Meier A= Ay REAT % 1 L THGET L
7z,

IR MA I ERFTV, DH OO A 2% R L 72,
fEEL i L CHIRE Z #i82 L CTWw e »was, 14 diopter @
Lo A CHAMREFLI Z Lk L CEIE L, DH OFFEDSE
bLwe X3S EHERKEEL L, SO
LCHERR L7z, F 72, DH LA RO R DB EEFIZIE
VFIREGE s L, DH 28D 5 WIdigk L T
b ERMERLT.

BRIKEE (L VX-10(KOWA, HA) 7w CEMMIZ
T2 1 BB KO DH MBIRF IS L, HFEoRFFE
BT HIVT ThDH NAVIS(Nidek Advanced Vision Infor-
mation System, Nidek, HA) 2774 7 L7
DT 7 AT Y AT LMMIIIRIK G E O 5T O M (U
Akkt), FRECT O A (ARE D), RGO A (EFRkT)
EENFWHRB L-HESEIM T TX 50T, FFIZH
D& & L CHEICIM L L 25 E Tld NFLD ®
BARPEHICBIR T, EMMICIRRTE 2 L T8
<&, NFLD MRS 25 T28Eo & ) LR TE 5.
NFLD BEOHE T FE, 719 —-IRKEEZHKS O
AEMELAABRBEICMTL, 4 0BH 0Tk <
FLEHHL & OO 2 A S o i & ok, FLEH L%
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HulhE LELEAHL S SO CoMElE R E s Lz
MASNFLD &4 5 2 S AHEPLED R T AR
NFLD & L7- (X1 2). NFLD X 3 HHlE L ZD
FIE % ¥R L72. NFLD A2 L& (& NFLD f
— W75 NFLD %) R NFLD #i K E (NFLD A
fb&/fERBIEFER) 2 HafHE & L7z,

FRETEEMIFRANT 1 Stat View (SAS Institute £, USA) %
vy, HEAKMEQ.05 Rz AHEE L7

m & X%

X&E L CRIRE N0 38 R NFLD # A7

2 NFLD BEDRIEHIE.
NFLD f ROl s, FLEEAR.L & BB i % 5K
o, FLEHAZRLE L E cofEE PEe LM 2
&, NFLD &&7#%7 5 2 &R, 02 51 & FLEHH
LaED%$ % NFLD S L7,

-10 1
o
=
-15
-20

-25

"30 T T T

HEE&RE 115% 9%

%A NTG 106 61 106 IR CTH %, FEEEREHHM I FIHHE
EH#RFE9.1£2.0F(5B.0~14.44F) Tho7. LTI
NFLD % #Z® % fEFIE 35 0], L1 NFLD % 2% % fEfl
X 16 R, T2 NFLD %729 B ERFIZ 55 IR THh o 72,
NFLD 4 L HEEEORE 2 5T L 724 R, NFLD
MERILAT HI2oN, MD IIZEL/(r=-0.761, p
<0.0001) (X 3). ##EF o DH OHBHOFEIZOWT
¥, DH(-) :55/106(51.9%), DH(+) :51/106(48.1
%) THY, DHOMEEIX 1 E 2008, 2@ 14 AR, 3
B 408, 4| 508, 5M 108, 6[ 208, 7[E:2
AR, S| :2H8, 9l 1R THYH, &EH D DH F
[\ #5002 1.28+1.99 M T&H - 72. DH O HBEOF 255
J7-BRNERERT(ED. N—R 74 VIREE DH
(+)# :14.9mmHg, DH(—)# : 15.6 mmHg & 2237
¢, B h o FIRE I DH(+)# : 12.2 mmHg,
DH(—)# :13.0mmHg £ ZEX L o212 b0bb
¥, MD Z1{t& (AMD) X DH(+)# : —2.61dB, DH
(-)#: -1.14dB T, DH(+) XA EICET L
(p=0.008) (¥ 2). MDslope i DH(+)#: : —0.30dB/
year, DH(—)# : —0.13dB/year T, DH(+)&I3H
FC B R E AT ANE D - 72 (p=0.0027). F 7
NFLD i 25 L3 % (ANFLD £ /year) (& DH(+ )% -
1.90, DH(—)# :0.64 T, DH(+)HIZAZIZAHEIC
NFLD 235K L7z (p<0.0001).

N—AF 4 MD &BLT, 2HEfLT3dB L
FEALLZ2 1 RH OB STy FRA ¥ MZERELA-E
EFe L, DH O MBUA BRI 25 OEFRERE L
7oAES, DH(+)BETIE DH(-) B I L CHEICH
1 L72(p=0.0019, Logrank #i%). DH(—)#® 10 4
AR 87% ©, DH(+)H D 10 FAEfFEIT 56% T
Horz(M4)., 16011 FEHE L LCDH EHEEHKE
DH [ZAFIE§ 5 435 TD slope O BIf% % #ad L7z k55,

0 20 40 60

T

T T 1
80 100 120 140 (&)

NFLDA &

3 NFLD S & mean deviation (MD) DR{%.
NFLD fiE & MD O#Ai XK % 773 . NFLD ALK T 52241 MD A ZIZHEAL L 72 (Pearson #HE4 BY

tR, y=0.386-0.147%, r=-0.761, p<0.0001).
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Zro72(r=-0.263, p=0.0056) (K 5A).
—%%9 % NFLD fEK#EEDOREBRE

¥7-, DH

WA L7c#E R, DH EED Iy %1224 NFLD M5
DYLRIIAEIH L % o 72 (r=0.410, p<0.0001) (X 5

% 1 DH(+)B & DH(-)BOBRENY S
+ ) B P
5D1H@$J 53 ?gz 5%% 552?& pfl
AE i (%) S + R e = 58.1+7.8 52.1+8.5 0.0003
i 43~79 37~71
PR (3B /%0) 24/27 33/22 0.4032
JET (%) Il = R -1.4%£3.0 -3.1£3.0 0.005
i R +3.25~-12.75 +2.0~-9.5
BB (4F) AL + R 8.7+2.5 9.4%2.6 0.13
i 4.4~13.3 3.4~14.9
N— 274 »HRFE (mmHg) SEfil = AR = 14.9+2.7 15.6+2.3 0.205
HipH 10.0~20.0 9.4~21.0
FeE A IRE (mmHg) I + RS 12.2+1.9 13.0+1.8 0.052
i pH 8.6~18.4 9.3~17.5
IRE T & (mmHg) Sl + R 2.7x1.9 2.3£2.7 0.409
i P ~1.0~6.5 -1.3~7.5
HRE T REER (%) S + AR 2 17.1+11.2 15.8+11.1 0.576
i —-8~37 —-10~41
A B (um) S = R 538.3+36.2 533.5+35.1 0.527
L 430~610 438~606
~N—254 ¥ MD(dB) Al = R -5.16%5.03 —4.95+3.63 0.806
i -19.92~3.9 —14.81~0.42
~N—2Z5 1~ TD(dB) AL + R ~6.14+4.83 ~7.87%6.01 0.118
Euti| -18.85~-1.06 —25.15~-1.09
~N—2 54 v NFLD i () AL + (R 37.6%24.7 39.3+18.1 0.682
4 0~123 4~90
DH : disc hemorrhage (FLEEH1f1), MD : mean deviation, TD : total deviation, NFLD : nerve fiber layer defect (§
JEE AR I R AR
#z 2 DH(+)E & DH(-)BDOMEF & NFLD /XF XA — % —
DH(+) B DH(-) # .
511 51 AR 55 41l 55 IE B
#%#% MD(dB) AL + R ~7.77+5.43 -6.10+3.83 0.07
HipH —22.96~—0.47 ~14.88~-0.93
MD Z 1t (dB) S + R 7 ~-2.61%3.42 —1.14%2.04 0.008
HipH -14.02~3.23 —-6.55~2.38
MD slope (dB/year) S + R -0.30%0.33 -0.13%0.23 0.003
i -1.26~0.25 -0.80~0.31
5% TD(dB) I + B -10.20%6.05 ~9.76%6.78 0.737
i —-26.03~-1.58 —-26.64~-1.76
TD ZA{t& (dB) P + (R —4.06%4.47 ~1.89%3.52 0.006
i —20.61~0.91 ~12.83~4.57
TD slope (dB/year) PAE + HEHE (R —~0.46=0.45 -0.23%0.35 0.004
i -1.97~0.29 -1.33~0.26
A NFLD £ 5 () Al + R R 54.1+28.8 45.4+18.8 0.066
i 10~130 17~89
NFLD ff 2L (B) SEIfE + R 16.6+17.3 6.1+8.9 0.0001
i ~2~99 —27~39
NFLD £ B2 L5# i (2 /year) S + R 7 1.90+1.67 0.64=1.19 <0.0001
P ~0.53~7.86 ~1.08~5.02
DH E¥ASEINT 2 1224 TD EALOHEE 13 F B 12 3%E < R EEEITICEES LT (38 3) 122w T Cox Al

N = FETFIVIZ K B ZEEBMT 21T - 7RR, HEFRE
ERITIORE L RITTHEFI3F#E (p=0.034) £ NFLD

ﬁ@‘f'}{ftﬁfﬁ(p<0.001)f§>oﬂ.
BEThh»olz(33).
year (THREPBEEESTL
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1&
£
pea
= 0.4
0.2 -
0 -
1 ] T L] Ll 1 L 1 1
0 2 4 6 8 10 12 14 16 (%)
R AEE=HARS

4 DH OHIREEFDREFEE DR
N—=AF4»MD &Il LT, 2 #EH L C3dB UL EEAL/Z1INEORESTZ Y FRA >~ MIFEL
LEFEL, DH o MBIA BRI HRE S5 oA 2w Mat L7z, DH(+)BE (M) Tl DH(-) 8 (4 & 1t
1L CHBEIZHET L 72 (p=0.0019, Logrank #%). DH(—)#® 10 FAFHIL 7% €T, DH(+)#D 10
EAAFEILH6% THH 7.

7%, DH [ #/year 75K & T &4 E |2 MD slope (35 I LB R AT A NFLD (O B 5 %
fELZ 72 B EOMEBRZ D 72 (r=—0.299, p=0.002, LTV ErHME LTS
Spearman FHEIRA1R). DH & F #5012 BEIR I 5t & Bead L 745 %, DH(-)
v % 1 HCERN—=AF 4 VIRIE 15.6£2.3mmHg #713.0+1.8
7 mmHg IZTFBL, DH(H)BETIEN—-2 7 1 Y E
452 B O NFLD 41 & B 53 12 O W TMET L 7224 14.922.7mmHg #¥12.2+1.9mmHg (2 FREL 7z, N —
F, NFLD SEMILAT A2 MD IEEAL L 72, & AT A v IRIERBEHN R O TFIGIRIE (22D Ao 72142
55 D A il L CH RN L 22 RS S B CE NFLD bbb s, MD 2 k& (AMD) (& DH(+) #E25F &
DRI BETE, EHN R IREETEOHIZ IZ#E497 L, MD slope (& DH(+) #ED 54 B IR Bk
V, DH 2L L NFLD 2K d 2872k - & tﬁ% EAATORE DV H A > 72, F 72, NFLD AAIEL LR
RTE L, H 7RG EOE R LB ERRE o RS (ANFLD M E) X DH(+H) BEFAEICIEK LA, o2
D7z, NFLD ORI A H Tdh % 75, %@J}ZEH% EIENTG D9 5, 812 DH(+) BEICIRE FREE A
FFLVwOTHEY LIFCIEGE2 kKT 5 MCHRVIEBI DAL RIET HHDTH S
L7, SOV ATFAHFIHL, NFLD 4 a:{ﬁlJmL N—=ZF 4> MD &L T, DH ®HIEA MR

C M kRN ORE L Lo L L7 RiE & L, BEfE PR O AR 2 T L 72K R, MD (& DH(+)#ETid
DFFN DO FEHE 2 JFli 3 2 $5 % (MD) &5 01 THIK DH(-)#F & e L CHRIZHEST L2, £ 72 DH Bl

® NFLD %8 % NTG ORREZ Rt L7z, DR, B DH ot d 5 TD slope O MR % Mgl L 7244
NFLD % & 15O MD 3 E 2B R L T, DH BIZAs019 5 1224 TD slope HEALo 3 ) iﬁj’
ZIE TISHE A & JE1T L ARBERY S % o2 = 1 L 2 FFATG MY, F7-DH BRI E NFLD £ B KEE O
LCEA, MENELsiEmE bt v 5‘5?’7‘15@? BItR & #at L 72462, DH [EIEAshnd % 1224 NFLD
s ERBILT 5 2O HENSHE, RNBEOHETT MEDOPIEEIFEIZHL Bofz, TDOZEDLAREK
DHEICAH M FELE R WUHEED S, O HFIEFE ZBWTH NTG 2B 2 HHEETOGRKT & LT
—HE 12T, NFLD MR8l oE (2 B 9 4 BoE N 3R 14 4R DH AL L TWwa I EAURIBE 7. de Beau-
¥ (=1.96% [{l—5EL 2D\ T NFLD £ 2 [alHl] % 07 fort 5% DH 3% D b O AR ABEEST OfERA T TH
ORE#EARZ) 13 1.72, NFLD M2 8% 1253 % Mg M T 575 DHH.3EE DH F3sH OB I I EFTHE O IX 7
BRI (=1.96 X F—BEIZDOWTHOBENZNE Mol LTwa®, LiL, H4OFKETIEDH 248

IUNFLD 2l L - 2= O ME(R 7)1 2.92 C, 1 BT HIZOoN, HIFEEDMEITEE D HED > 72D T,
HMEIRFCTH -2, F7-HHS? X, NFLD O DH OH#EE b A EAEFT OIREIC R 2 L Bbh s,
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5 DH HEEZE & TD slope, NFLD #iARE OB,
A : DH HEEZ# & TD slope D4R, 16 1 IR T DH IZHIGT 5 2 HHE % 84K L 72, DH R84 512
DN TD BEALDOEEIZH ZIZHE L 7% o 72 (Spearman IHAZHBE R, yv=—-0.255-0.065%, r=

—-0.263, p=0.0056).

B : DH H#[E%# & NFLD KB EDOMAR. 161 T DH I2—3§ 5 NFLD %#:#IR L 7. DH H#Ah4Emn
T 522 NFLD A EDIEKITHEEIZHE L 7% o 72 (Spearman EZ AR BI1R, v=0.684+0.276%, r=

0.410, p<0.0001).

LR E, FHK 9 EOBE T DH ORIKAF 1.28+
1.99 [H], DH B4Rk % 9 BOFER S & F Tz,

de Beaufort & DI FIH) 5 4EDOBIEE T DH O EI%K
35 0.35+0.36 [, DH MM &% 5 MO Tdh
", de Beaufort 5 DHER S & HIZRMICEHE T A2 &
T DH H.Jal & DH HEBICENTTL 2 EEMEDNDH 5
L#Ez 5N b, DHIZHEIRD W R O SEF) Tl 4
FECTEHESN, WRSBIEANE S HIZETT 51220,

HEIREA BRI LT EREESRTWEY, EOE
BIASHEAT L EDOHRERIDHET LIZ S Whrgk XKFT 5012
DH i CEEEOBWERELEZEZONDD, HLHEE
EEMEBHEE L 2N DH 2R WVEMDL S
Vv, IR FE TS, DH & NTG OBEHE|IZOWTHE T 5
IZIERWEEH 2 B9 5 72O RHER O ILIER 12
5N TW5., DHIZEKOD NFLD 2392 NTG |24 1)
RLUHBE L9 <, HILS 27 NICARABESEITT 5 2
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® 3 ZEE Cox AINY — FEFETIVICSL 20RE
BILICHETIAT

" ¥ = R (95% RHEXE)  pfE
SE 1.06(1.004~1.11) 0.034
e = 0.39
NR—=AF 4 VIRE — 0.079
ol R — 0. 25
N—=R74 ¥ MD — 0.11
DH [E%%/year — 0.35
~N— A5 A NFLD )& — 0.84
NFLD A EZ L#RE 1.96(1.47~2.61) <0.001

— 1 p>0.05 DI=DLERMBHTET MHEA SN Do W+

EN% L, Law 51312 DH # 3£ L 2RI TR
¥ DH & RTEMICIBBHZ ) 2D/ v I 2iloizk
B L 72", B O E % Jonas 5 HHE LTV 57,
4 OB TIE NFLD &A@ F OB M TZIC B L
72 DH ® /52 NFLD 285K L Twab Z & 23t L
e,
ZMﬁ cORRFLE LT, @ retrospective study Tdh 5 =
L, @ BRWE 2 NFLD % 8072 NTG DA & xR &
LTwsb 2k, OQDHAREL TR WHEMEL D S 2
&, @ R BBIEER OGS 7 O THEF A H
FEXEORELZ T COL WP L2 E, GO EHY
REH P ICHEREIE 71 7T A % Full Threshold #%* 5
SITA-standard JEIZETE L7722 &, R ENEITOLNA.
D AHZ8 12 retrospective study Td 57z OFER O FEIR
VAR D A3 LTV B gD D 5. AWIZED X 9 7% B
FEBIZECOMGET TIXERH % 229 % 72012 prospective
study #1979 C LI AVH D LEZOLND. @ KBF
FETIXBE RN 22 NFLD % i® 72 NTG O & % k4 &
LTwWh7oll, NTG 2%z &b 2 Tw»iwil gtk
W AH. BRI NFLD 2 2o 72w NTG O F1iZ b
/\faé NFLD %4 U T HERI S FFIET B REME2SSH 1),
SHIENFLD #3073 WINTG 2 &0 b E/R L
TwE /v, @DH O HAKEMIL 9 EA 4 AL EFrf
(Frfilsi 2~3538) L, FHELLLICHETH L S Tw»
%Y. DH % Hak L Cw B W EMHIEEETE Vs, K
METIE1I~2 AL ICBELIFERZZTLODLDT
ZEAEDREBO DHIZMPBTE T Elb b,
F 72, EREE L CHE L T2 wyhs, 14 diopter @ L
v ATHMBEILEE IR L CE% L, DH OFE D
Lwe X3 F MRS ELZ IR L, SOICHmEL
THERLTWALIDTIZEAEDDHZAEL TN
boLtEZLNE, @KL TOFHDOEE ﬁﬁf’?fﬁ
FEUEThY, HEREOKRIIHHMENEORE T
FCWL RN D 575, WICHEIEHRTIAT1.0 J«JJ:@ﬁ
Bl A EWEIRE L7280, fERIZBI 5 EESE
DIV LV D EEZTWE, ® s 30-2 BE 7
0 7 F 4 & LT Full Threshold #:& % 2% SITA-stand-

HE&3E 11548 9%

ard B2 L7z, Musch 5% % Budenz 5%13, Full
Threshold & %\ & SIT A-standard %12 & 5 tHE#
TAER % HE L, MD fE=° pattern standard deviation
ﬁu%u&#ot:t%ﬁﬁtfwé LoT, HEHR
TOBICHER L2707 T A0ENIZ X AT
b L Ebhs:,

1% FAAIE 72 NFLD #4873 % NTG (28T, NFLD ®
AEHIE L TEENELE 2 8L L ZOETOMT %
DH DA #1255 Thast L7245 %, DHHRIZIE DH
AR & D & NFLD 35 K3 B ot B B B AT 3 AR <
PO 7% DH OHIAZOWE % ET 5 2 L 25H
Lipk ol

L1, DHIC K 282 SLICRET 572012
AT # O NFLD ?fﬁﬁrﬁmﬁﬂ, & AHix DH(+)
& DH(-)# T DH(+) B CIEARERIC NFLD 256K
T 5 M2 DWW T Kaplan-Meier A=y % Fll H L THENT
L, DH & NFLD i RIZOWTORMEM % X 5104
FICHRFEL TWEZWEZEZ TV

FZEAAR - MR AR IS 2 L
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