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B #: Scanning laser-Doppler flowmetry (SLDF)
T % % Heidelberg retina flowmeter (HRF) M #7 L O
#7704 5 L (SLDF analysis tool) & B vy, M & 8
5 - JLEARE L OBE AR L 1.

WMEEHE: EERERARE(NTG)BH 21 42 R
(2% L, HRF QBIFIC LW B S hi-mifE~ v 7 OIEE
BEIGEE BRI LB 7 —F 7 77 MR RKIMEDF
warE I RICHAShAHLWI O T L% ACTENR
L, MmN ERROZE & 1REF P Heidelberg retina tomo-
graph(HRT) % BV CEHAIL A FLEER B AIED R
= EOERRFR E E L £,

# B : Mean-flow (HRF EHAl{E) 0EHZ= & FLEE/N
S A —ANEREOBICEVWTHEIENICHEEERY

& - =M1, Disk Area, Cup Area, Height Variation Con-
tour,Cup Volume,Rim Volume,Mean RNFL Thick-
ness T# - 7-. £ 7=, mean-flow DEEFZE ERFDO/INZ
A — 4 (mean deviation, corrected pattern standard de-
viation) DERECEEELHEBE LD .

# % LYIMEOSEWIROAE P RAEOILERTE
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Abstract

Purpose : Using a new analysis program for scann-
ing laser- Doppler flowmetry (SLDF) by a Heidel-
berg retina flowmeter (HRF), we studied the rela-
tion between flow and visual field or disc morphol-
ogy.

Subjects and Methods : In 12 eyes of 21 patients
with normal tension glaucoma (NTG) the mean-flow
of the HRF blood flow parameters at the disc rim
was measured and analyzed by a new analysis pro-
gram for perfusion maps (the SLDF analysis tool),
to minimize the influence of large vessels or/and ar-
tifacts caused by small eye movements. We investi-
gated whether difference of the mean-flow between
a pair of eyes had any relation to differences be-
tween a pair of eyes in visual field indices and those
in disec morphological measurements of the Heidel-
berg retina tomograph.

Results : We found statistically significant corre-
lations between the mean-flow and optic disc pa-
rameters (Disk Area, Cup Area, Height Variation
Contour, Cup Volume, Rim Volume, Mean RNFL
Thickness). We found no statistically significant cor-
relations between the mean-flow and visual field pa-
rameters (mean deviation, corrected pattern stand-
ard deviation).

Conclusion : The results suggested that eyes with
less flow in the optic dise rim have more advanced
glaucomatous morphological changes. (J Jpn Oph-
thalmol Soc 104 : 148—153, 2000)
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Scanning laser Doppler flowmetry (SLDF) {Z Michel-
son & "ATBHSE L 7z M - I BE A L2 FHI T Ak 2 IR
i A D —2 T, ZDFEEEIZ >V TIE R & #
HYIENTWD. FE TS SLDF 2T, iz & %
HELIEC IS D 284 1 ) <2 BRI L 9 D 3 A1 7 & s 3 % fest L
WMENIWL22H 5. LAL, MEICH 2.0 T
Bz, b H R RERENC X 0, EKRICT—F 772
MU MENSH - 12, F o, BRGNS E LN L
LTHRMEZEMRMENRTERVLD, ZOWr%
WEVT TIRAT 3 20 BEA B - 7o, ks, 25 O RE % fig b
3¢, Michelson &5 " iZIREkMEN L 27 —F 772 %
KiEFExMiE~ v 7H5TEL2ZHRTEL Tur s
2 (SLDF analysis tool) % F%§ L 7z. 4, 4 i3 Z OSLDF
analysis tool Zfi 3 2 &2 B 0T, A7y 5 A
DFERAEREZRET 2 L & 312, IEFIRE RN R F 12
B 5 FLBLLBI ML O oA IR o % & B, FLIUERERT
WD E L OBE L2 BE L7220 T, fFbe Tt
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1996 4F 6 H 2> 5 1998 4F 4 J] % T, Ik 5K 2 9 P (IR}
THEMNPERSEE O 720 AL L, Z [, SLDF T4 f#e 3L 5H

M % Gl L 2 B8 0 9 5, IEWIRERENEL (NTG) &
Bl S, Ao, SLDF gl |2 G SRBhRE IS B % T d
EMbNLEMOEG 2T Tk o/z 21 Fl42IRT
H5b.

I B R ZERE BE IR IC BT 5 NTG @ 1%, Fad
DTELThHA.

1) MR =21 mmHg (7 & H AZES)) .

2) T HER AE S AR 7

) e ED 1 RICHRRPIBEPEFLEAE AL IC - 72 81T
B O,

4) WEAVEL, H SRR % & e B A TREIBE UL I
LI L Z TR B v

B, BEOTRAFIZOWTIEIE, it (4 — }' L
777 b A—FI L HEME R, ?M@T”i‘éft?ﬁﬁ z
Wilcoxon D NERFIME 2 THREGHAII I A Bl i d % ii
B(EDH\NFLTUDETCH - T/, %%ﬁl—.fﬂ@)ﬂ!
WO AEE5.25D 21 6,3D 251 BT, iz 5T
1.5DUTFTHh-7:.

2. |k

% RE B 12 3 v T SLDF (X Heidelberg retina flowme-
ter (HRF, Heidelberg Engineering # #, F 4 )% Hw
TAT - 72. HRF #l5E DR % 3 7 H ANICH AR 2L B 8
il il 2 Heidelberg retina tomograph (HRT, Heidelberg
Engineering #t 8, K4 ) THifT L, 86N 53T XTD
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A1 (%) : 45.8+11.7  (28~71)
51 P Bik=6:15
M (mmHg) A 14.3%2.4 (11. 0~ 180)
A 14.1+2.4 (10.5~17.5)
Ji AT (D) 1A —3.14+3.23 (=950~ +2.25)
=3 163,12 (—10.25~+2.75)
Mean deviation 4 —7.73%7.13 (—25.83~+1.83)
(dB) f —8.87£8.51  (—32.84~+0.93)

Pl = EERE (L > ) n=21

FLUH /87 A — # (Disk Area, Cup Area, C/D ratio, Rim
Area, Height Variation Contour, Cup Volume, Rim Vol-
ume, Mean Cup Depth, Maximum Cup Depth, Cup
Shape Measure, Mean RNFL Thickness, RNFL Cross
Section Area) &, HRT [j{% 7> % atrophy analysis pro-
gram™® % F] W TAFM L 72 peripapillary atrophy (PPA)
@D 83 A — % (Atrophy Area, Total Angular Extend,
Total Radial Extend, Maximum Distance from Con-
tour, Maximum Distance/Radius) % f##T Ok} % & L 7.
¥ 7-, #1 %7 & Humphrey field analyzer 7 1 25 4 s
30-2CilE L, tHEFZ{LiE% & L Tmean deviation (MD),
corrected pattern standard deviation (CPSD) % H] v» 7z,
HHEF (3 BIAS B <15%, 18 B 1 = < 20%, 1% R P =8 < 20%
DIEFEO RV 0% v 7-.

HRF W&, FFMEE= 5 — BRSNS FLEH MW
DB E ADE, 512, EEE ARA S H A
20.25 V475 —FOBKIIT S LADS, FLEBEML
b HELE LCHEA 2o TlllE L 72 . HRF I3 &
780nmD Y4+ — FL—H—% T, IRED2.7X0.7
mm DFEH % 256 point X 64 lines ® 7 ¥ ¥ IV {& T Ik
Ty TR EBLEILPTEL. BITOHRF 707 5 A
(release 1.01) Tix DCHE )M 0 = » 71§ % H {2 vol-
ume, flow, velocity @ 3 2D ~< v 7{EX B ENLEDAT
& % A3, SLDF analysis tool 7 2 75 A % H w5 & DC
o~ v 71O, DCEOIKS X 2 45 (40 Hiil) 2 &
TELHTQBEBZDLLD)ERENN LI~y 718, K
Mo~ v 7%, BMIE 0~ v 7185 RS, E R
DREOBEIZEZT7T—F 777 PLBBREIR TS,
L 7z %% T, volume, flow, velocity D3onD=y TEL
WO R & 7 B 058 VS A G e o S A, R
TR, A A B, Tﬁ’(’}‘ﬁﬁiﬁﬁiﬁ‘ﬁﬁ t ) & FRAE L TR S
NTHY, HHEHLZERBEICS AL OEE Y 2T 4
WD, ZOZEERTHE LT, EROMH TiRllE
A4 FYNICMEFT IS LEARESERLE
P, AT ATRMELEEATLHENEHLZ
(B 2). ik~ v TR OENNE, RO AT v T &L
T perfusion analysis % % OF, #i# 43,3 3 > 1T outer-
circle & inner-circle it 3 2 &, MK~ v 7EHIFH
A, ZLIGDARETE, B 3 2DFIZFIT bNbs. 209
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1 Scanning laser-Doppler flowmetry (SLDF) 7’05 5 LIZ & 5 F4h.

2 MEICLZBEHRADEE.
PESE DR TR O 7 WERAL (a2 190. 42) & B 5 (b qulsafum AL 5%, [F L
H{EdFE LT3 SLDF analysis tool T I @ 2 Wi (¢ : 160. 53) & l:‘nlzfl - 182,90 E TR E
EWE AW X 10X10 € 7 £V mean-flow

H DAL % S O, analysis 21T 9 &L~ v T{HEAD FIG UEory L THRNAFEE N LHEEED

FLEN A T ) 7 44D flow O FE I (mean-flow) A% mean-flow DGR O 7% (G IR—/AHR) &, #75 - HRT

fFoiLs (X3). DEINT A — 7 OFAAEGIR—ER) & OB 2 8E L
ZOTT YT LI L DR o W AT O P 7=,

2oV TR AEEICHIE L2 I0RZ T, # 4 2 A m o w

Bz CE{E 2L, o2 mofir 682w

15 Bl (R e R 72/~ F 1) @ 10 IR O SE 1L 6.41% & BIF Mean-flow @47 & HRT 787 A — ¥ O ETH

ad T S A PRI BB A3 - 72D, Disk Area, Cup Area,
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BTImeCmel [‘E]Capfl @C&pﬂ
i MG’S CumFrequl.k!s-togrm
g - Patiert Data e
outer circle [ e T T
(Petient [ 9995 image [ 2766 ‘
| Eye C LR |
| Angle (% 10.C 100 20 E
| Age <40 @ >=40 |
Inner cire IC Analysis Data of Regions
(Sys, Dia, Pulsat., Mear
Temp -99.0 -990 8900 101
Masal -990 -99.0 9900 -99(
Rim -99.0 -89.0 9900 556
Area -899.0 -99.0 9900 991
i Intercapillar Squares
mRm eI - Mean 141 +081
| | Analyse Percent :15%  (Cut Off:1)
; a"‘e‘crc";’ : 188 ¥ 27 : 104. | : Capillar Distance  : 3.47 £ 218 (
Inner 192 ¥if 28 910 |
. ... | | CeerCircles « | . b
FreeshandAres — — — . —————
£ oo i | Clear Area
o T e I T S
I Wiite and Exit l Write Data I Prird | OK | Displayed Rim Help I
[ 3 Perfusion analysis IC5 (T 2 ZLEBAGERORE.
Wi 72 F oM~ v 718 % &7 4%5, outer-circle & inner-circle # <7 A Z#HWTHiltT 5 L, ZOH D%
WAFLILAREE & L Tlbhub.
%2 Mean-flow & Heidelberg retina tomograph mm”
DENT X —ADEHEDIEN . :
r p .
- i1 - ;H_l:l e 0.5
2 Disk Area —0.573 0.0057 o .®
A Cup Area —-0.576 0.0054 Y . .«
4 C/D Ratio -0355 | 0.1150 ‘= S bl - .
4 Rim Area -0.007 09755 $-300 -200 100 . 0 100 o* 200 300
4 Height Variation Contour 0470 | 00304 = 05 S
A Cup Volume —0.574 0.0056 -;ﬁ
4 Rim Volume 0471 0.0299 5 .
A Mean Cup Depth <75 0.4532 -1
A Maximum Cup Depth =0.192 0.4099 ¢
A Cup Shape Measure 0.007 09779 15
A Mean RNFL Thickness 0.456 0.0367
: Mean- DY
A RNFL Cross Section Area 0.406 0.0677 n-flow DA

r . Pearson correlation coefficient, p : p-value

Height Variation Contour, Cup Volume, Rim Volume,
Mean RNFL Thickness T, Disk Area LAt @D 78 5 X —
FIZoWTIE, IR d X D MK DA % GIRD AN
RO FEREZLETT L Tw A Ecdh -7z (F2, K

. L# L, mean-flow @A {517 & HRT @ atrophy zone
r.'I":L\J’T BYFAIE-THONZZPPADINT A= D

4 Mean-flow & Disk Area OZEHZE & OFEE.
=—0.573; p=0.0057 (

LS |

cient), MR EM v =

r : Pearson correlation coeffi-
—0.002 x—0.029

FhHAEOMIZIEAERHEIE R 7.
flow a)lf-'{;‘,',f;t MO NT A—FDOELEEDRIZE
HELRHEME R d o 2(33, 4 5).Disk Area (IZ2W T
i, L DBV OO M Z v & v

[i] C { mean-
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T
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%3 Mean-flow & peripapillary atrophy, 1REF D
BINT A —20OERE=DHEBE

r P
A Atrophy Area 0.052 0.8250
A Total angular extend 0.369 0.1002
A Total radial extend 0.256 0.2674
A Max dist from cont 0.128 0.5846
A Max dist/radius 0.137 0.5592
A MD —0.071 0.7643
A CPSD 0.001 0.9950
MD : mean deviation, CPSD : corrected pattern standard
deviation
dB
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= <10
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E _15 N ] "
|
-20 -
Mean-flow D2 7

X5 Mean-flow & mean deviation®DZEHZ=E & DAEE.
r=—0.071; p=0.7643(r : Pearson correlation coeffi-
cient), [El4HEHE v = —0. 004 x+1. 205
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77y FGRRKMAE E M TR T AL ENDH ST
o, TRV AR FLEEER 2 0 5 2 By Ay, S0 v ik 2 SR AT
MRESNTLEIHERL LT EL TV,

4l HRF O~ v 7T O 7012 Fi 72 IS S
#1172 SLDF analysis tool 710 # % 412k ), HRF T 5
Nz~ v 7 O RO I O 1L it A% 5 45 5% 8)
WCEBT7—F 777 MR KMEOREEER/NNRIZIZ T
fENT 35 2 EAHEIZ R 572, 2D Ed b, BlAlRFLE
DR L FH O MR A G L o7z, L L% ds
B, C AU SE R O FRE % R AT AL B T 3 5 A
TH Y, HRF Ol AR ek K72 mE O i
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X o TIRMER KAL) T 52 BRI STV 5,

4% THRF & v CHAMBILES X 20 % it
L2285 BT LRI W TR 10X10 ¥
7 NOWME | AT LT b, 2O TIZARN
Bl & BB B W HRIR & D% 1T T 5 5%, i
ISP L Tl I E IR v, — 0, A Of RIS PLu0
IR EB DM O oA 7 & FLBRBE O 2= L T
Wiz OB EAGE ) T — BRI 2 was, LD IA
WHIPH O~ v TR0 eIz o2 B2 L
D, RERIEVIE LT BETE 2w,

47, Michelson & "' 23H1 % L 7287 L v» HRF I {4: fig 47
TR T A X0 W TR0 FLEE R SR L AT B A
LM EL > THLIILNTE 262, AT 7o
75 B I TR S 4 72 FLUF I A (A PN e 4 L SRS T
Ak e & CHB L, ZLEH R o i i, FLETRE
DARIEEEZ T LS D LHEE X L
L, HRF T% 5 172 mean-flow i3l % HLkE o $EL 45k
WCHRGET 5720, FLEEREIC & - THEUEY:, v Tid
mean-flow AGEH %2 Z1F SR T ETE 2w, L
L, BB O A2 & 2o G L Lo ft
BE mean-flow O ZITERL TV A 2EAHTSH Y,
G, CORMICHMLTHREZMZ A LERH B, T 72, b
HEREETH 2T & oMM IZ SO RTIIBE S
Moz, 2O &, FERET TREEANN S B & g o A
AEPLE L TWALRH L ICHMWEREH L0 L 6 1
D, GG L 220 A Lo Mg oA ThH D,
Fh i efoZtiiiTdh s MD £ CPSD & H#
L2 Eictaf#RELDEZONSE. DBV, HEL 72
TEGHAEBREOEDIZ L) HEEESR R D, Fhas
FARIER LZTREMED BETE v, ZOH Lt
Tu T 7 AR, RO LD I~y T % ), FLEE
AE, AT THRET 20A TR L, W{EOFED
HEWMTTHI L L TEL20, 206 5HER
AtEA TWwE -,
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