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Examination of the Optic Nerve Head Blood Flow in Patients

with Proliferative Diabetic Retinopathy Treated with Vitrectomy

Kimihito Maeda, Futoshi Ishikawa, Kazuo Kobayashi and Hiroshi Ohguro
Department of Ophthalmology, Sapporo Medical University School of Medicine

Abstract

Purpose : To evaluate the optic nerve head blood
flow level of a patient with proliferative diabetic
retinopathy before and after vitrectomy, using laser
speckle flow graphy (LSGF) for noninvasively ocular
blood flow analysis.

Methods : Twenty three eyes of 23 patients were
recruited in the present study who underwent vitrec-
tomy at Sapporo Medical University hospital. We
measured optic nerve head blood flow before and 2
weeks after operation. The average blood pressure
and ocular perfusion pressure were measured before
and after surgery.

Results : Blood flow in the central retinal artery
and on both the nasal and temporal sides of the optic

nerve head significantly increased after surgery in all
cases. In cases where the post-operative blood flow in
the optic disk temporal side increased by more than
59%, visual acuity was also ameliorated.
Conclusion : LSFG is an effective method for eval-
uating the optic nerve head blood flow noninvasively,
and may be useful for prediction of postoperative
visual acuity prognosis.
Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol Soc
113 : 1132—1138, 2009)

Key words : Proliferative diabetic retinopathy, Vi-
trectomy, Laser speckle flow graphy
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EF2HLZEE2RETLHOTHL, Lo LT AT EIERER R 19— N 75— (color Doppler imag-
Wit OBEESELAOERE L CIRILEL =R H L 2 & ing : CDI), L —%— F v 7°F — i (laser Doppler ve-
PR SN TS 00, T ERFMEIE TOIRIMT % rocimetry : LDV) B X VL — ¥ — 2~y 7 Vg%
EE, BETL2HEIZIEEA LW, (laser speckle flow graphy : LSFG) 3% 5 4. CD-

Hi PR A AR ML 0 7 425 | 2 AR B Y 7 i B RS i S A i I+ LDV TIZAEEDHMETER SN D b D0, [FHE L

&1 BEMR - FE - FAE CMERED, POBRIEE

v EE s g FAle 2 " Tl 1 AR AT Ty 1 2 #

(7%) V] V] HOERIEE LR

1 B 64 0.7 0.7 0.8

2 Bt 59 0.7 0.8 0.7

3 B 47 0.63 0.5 0.63 237 194
4 Bk 66 0.16 0.09 0.1

5 %k 38 0.32 0.4 0.4

6 %t 38 0.32 0.4 0.4

7 B 88 0.1 0.1 0.16

8 Bt 56 0.63 0.63 0.63

9 M 4 0.5 0.5 0.63

10 B 76 0.1 0.1 0.1

11 %1% 40 0.5 0.63 0.8

12 B 43 0.04 0.8 0.8 365 253
13 B 74 0.32 0.32 0.4 183 167
14 e 62 0.08 0.2 0.1

15 i 62 0.1 0.1 0.1

16 & 60 0.1 0.3 0.5

17 &t 64 0.06 0.1 0.2

18 & 73 0.16 0.1 0.1 268 157
19 & 4 0.1 0.1 0.1
20 & 64 0.7 0.7 0.7
21 & 40 0.02 0.63 0.7
22 x40 0.02 0.4 0.63
23 &t 64 0.63 0.5 0.63

*

:p=0.783, ** :p=0.063, Wilcoxon signed-ranks test.
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DI % FE2 L 22 25 5 O IMLF O B ET T 58 720 Z & A3
WTHBY. LH, EHSIEPDR IS AW F AT
B2 IZ B 2 AR FLEE M Bh e % LSFG CTHat L ¢
HTOMRZB-DOTHET 5.

I b X5k

il fifle XH5UE 2007 4 4 & DAL BRI R A BRI ©
LI I FE (mmHg) 136.2+17.1  136.0+18.7 FAlT % %1772 PDR 23 1 23 R, 4R, PR3 ME 13 44
HHIIE (mmtlg) 724207 7222103 (4R 57.1%12.3), L 10 % (F19 4 5.2+
i nemes maey 12.1) T o 72, WIS RAERN L b EE SR LT
IEELE (mmHg) 5.956.3  47.5:8.3" BT « BRI L > KA « B 70 0 00 [ 7 C
P+ BEEF, * 1 p=0.855, **:p=0.655, D, IRAL > X (Alcon #5847 27 1) — b SA 60 AS) 1E

Wilcoxon signed-ranks test.
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LSFG Ti#lll5%E L 721X square blur rate (SBR) THRIL &1L 5.
a @ AULEIIRIMF G SR 12 31.0+28.9% THh o7z, % :p=0.001, Wilcoxon signed-ranks test.
b AL ST CE#1E 31.0£28.9% TH -7z, * 1 p=0.0077, Wilcoxon signed-ranks test.
c - BUAREFLEE B HIMTCE SR 40.4+43.9% ThH -7z, % 1 p=0.0077, Wilcoxon signed-ranks test.
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FAT 1 A A LR AT 3 B JER], 0L % 780 % WVIEBI AL L 72,
FEG 12 - AT 0.04, FAfF 1 22 H #4071 0.8, Mt 1 A H B2 2 BRI LR EEZ R L7z,
FEBI 13 ¢ AFHTIRTT 0.32, T4l 1 AR 0.4, firte 1 A DRSO MHEIRD L 13 A LED Y o7z,

log MAR : logarithmic Minimum Angle of Resolution.
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FEEENGIRIE T D, BEIHEIC X 2 35 | g & B % A4
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o IZHERTH A, LSFG 1L LSFG ¥ A 7 A 55 =1L
FRE (v 7 b 7ARSHE, W) 2/ L7z, #EE
WE oMz ha s I F -7 79 > (3
R > P, ZREER) TR L CIRHiE O IR T REH
HEeFHsETToz, WEICHERT2 L - —kRIE
830nm TH Y, WRAGHEIEER % S5 2 2 W ReED H %5 D
THERCHMREIBEL B T2 L)Lz WETH
Lz L — ¥ —HEL TRk 2 LSFG gty 7 b (v 7
N 7 A REAE, M) TIRITEI S L L, IR~ v
TERER L2, R1LIRT EB D ICTRITHGAL L 728
FRREFLEH O MR OBIAR « SRR FLEE S - B0 5 50
7 % & A 72, Tl % O M A 1E square blur rate
(SBR) THEit &N, WA H I 3 [T L TFMH
ROz, EHIL, FTHEIEO SBRIEOZEALZERB L
ARBEFE 2 5k 7210 TRl M X A BRI 4 2 [l

RITWFMHE COFHMEEEE Lz, MifRiE 2eE
HICEIS 2 allsE L7 Pl i & L7z, BL0iE ABERE
B L O 2 8%, 1A%, 29»R%, 3% 65
A Een2iilE Lz, iAo - T - i -

IRGEFEE « AR FLBE NG D201 257 W A Wilcox-
on signed-ranks test, 1 & 0" student t-test THET L 72,

B PERIE 2D W T L EREIRIE %2 Stratus OCT (Carl
Zeiss Meditec t;, +—/N"— v~ FA V)2 THES
L7z,

m #

BEOMR, Fh, FMaiEow)) - EEREL £ 1
R, TR - 1G9 2 A% IS e H B
FEERBD Lo TN M 1 hH CHEEZ RO (Wil
coxon signed-ranks test, p=0.063). #7HiE:E K FELL
FAZB LTI 4 HEH) & B e S BOE R MifT C& 0o
7oA, ATRT O E IR I 263.3+76.4 (I + = HE
fR722) pm 22 & KifT 1 A A # 192.8+43.1 pm (24 L
7o, CEEERIL 24.7+14.3% (8.7%~41.4%) TH V), &
B BFIECE 2 5D 72, 4 Bl 1 BC 2 BERELL BRI
xR 72,

FATRIEOFIIMILE - IRFEFIEIC S FETEN 2 FEE
RO o 72 (3R 2). M isaiE L OB R Mo R 1
31.0+28.9% (p=0.001, Wilcoxon signed-ranks test.
22)THY, Mrmifid ILE L CHEIZHEML Tz,
F 7z, A L UE S i e 3R 31.0+28.9% (p=
0.0077, Wilcoxon signed-ranks test. 2b), HkEFL
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BARTAN 1 A H &

2 BB DL BRI (+) 2 B DRI EGE (-)

n=7

n=16

T OR Al 2 87
OB AR I 2 3
EY itwe =

R

34.1£28.2%
36.6+17.7%

44.7£74.5%
17.1%12.6%

59.1+41.1%

\
17.8+11.5%

S+ EHEF S, *  p=0.0126, student t-test.

5 BWFHRFMAIEOL - -y ZIVMRY Y 7.

A HfiED, B Afifg 18, C itk 2 HoIiE~ v 7. A 1 B TIRAEMEILIE D X OIRE DB IS
HENTWD, itk 2 B THRAMEFLETY « IRE ORI TTRETH 5.

GE B A M5 2 3% 98 40.4+43.9% (p=0.0077, Wilcoxon
signed-ranks test. 2¢) &, WINHHEELREINE R
D7z, BINZOWTIE, K3ITRT &9 1Mtk 1 22 H B
BRI TS A & N REBIRE S TR A ZETH 5
BEAMEAE L7z, MIRCREE & ORE A5 &, BcER
EHNAERED T IS BURREFLEE ML | AT & He~_E
MLTwW(X4A, B). £/, Filitk1 2 HLEHED
A2 BB DL RO L7 B E B A R S e o 72T
FNENOHMRFLTMA L FHRZ WBRE L /2L 2
%, HRIICEERE TR 2 38 RS LEE B M 255
59% VL b ot xR L, HIIAZERE LD st

B E2 S 5N Tz (p=0.0126, student t-
test. 3 3).

N % i

TR T IR ER R O 57 % 520 5 HiEY 78
HY, BHMBESE LFEO—RE L CIRILE DM S5-23%
AbNb, —F CHTFAERFM IR O BRI AN
LTS, R KRN (S 2L % 2080 7 A o o3
5, B X UM AE TR L 2 diE 2 Ehidh )7
FERA—FETIZ 2\, B Krepler 5 O#E X H 5 —

K 75— (color Doppler imaging : CDI) TOHl%E %
TV, itk 1EE & 12 H R THIR A CBIR Mt T 5
LAERARLTCWD, TIUTK LIRS X, W TR0
BACHItaE & LSFG CHUMRR LB MR EE L 72 2 e
Ak S L T2, 4, #%5E PDRICH AT
A+ R B IARFLALIR G [l « HRPY L > 36 AT o [a] e
Fhi & AT L, i Ty, BIAREFLEEINGT 2 HEgas
L7z & 2 A LB CHMRILIEITGE % 7o 7z, 724
PRI & D E OB EE A D &, Ttk 1 »H Lk 2
BB DL B o % R I OB AR L EE 0 i 2
#EHF599% ML EER LD L, HOARZER I
FEFLIEE MM s 268 17.8% & WM CREFTFRIC
i (p=0.0126, student t-test) D72, T b D
FEE Krepler 5 OHE LK T AL DTH HDFDHE
R & LT, e, BESM, MirkEEseer—R/E
Bbh s, TR SEREEDSEZR LTI
PRI B L 20 F M, S E LR C b it
ERL72ZEHS, CDI 3Tl oE A3 gk 2 e sl
S > il 72 A8 oD IR EE AN AR St (2 RO L 72 0]
REMEL E 2 b7z, F72, T RFMHREIIUCERT &
LC, BHEEHZESE LAY & o T P sz b s
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(vascular endothelial growth factor : VEGF) O3S BLHENH
AL, TORRMEESEOITCHEI TR S, R
MEeE L, S OICHMRE LB MG OB L 7251
TEHNYF IOk E 2 b,

LSFG Dil%E FooRE S & L€ LSFG 134 KIR oo iR ifit
MERBEIICHETE 2 b OOMIEFEREIZ L —4F —#EL
ZRHALTW20T, MEZOIRND > 5 7% /a3
WM\ B % 5.2 5 RAN S 5. FEBISHITFAR 1
HE O LSFG TIRILTE~ v 7HTRT & 7 1) AL
FRE OTIR DA BEA 2 IKRE72 5 72 ([ 5). Z D703
HOITZE LR BT & BB LS5 05 Fiily
%2BEHOR BT L7z, L7225 > T, 4% LSFG
\Z & B AR o MR BYEE O BIE I IR O PERE R I 2
MR ORI L B b, PDR ClEAiiHi2: 5 IR
MR TR LTBY), MFARFMIC L 2 mimEssnz
Sull H5IFHELTWAY. LALids, FAICL IR
MFEAEEST S LD, EOIREDIMFEA & OFEERIE
T2 EHYEROYEZ S L0 ARHTH L. B TIREE
D LHIERITIL LSFG TOMEDSHEETH ), FAHr
HOIRMTBESAHTH 5720, 41%1E CDI b Hw
TEL LRI EITHILENHZ L BbN b,

#¥% 5% PDR OFF R FA g OB IR - HARE
FLEEEM - BAMiR O & #00 CTHES L, it
FLIAE A M i O g ) <L BN T ImE o R %
L7z, PDR ~OHF R Tl o it e & 10 2s
EDHHEIZONWTIIE SR BMAADPLETH LD DD,
A OREENI Y TR T 2 O RN IMGEEE A8 et 12
MEMERH 5 L2 ECRIET 25D THDL,. Lizdio
T, FFRE I MREFLEIN T % WE % LSFG 12 &
0 AR FLEE O MO 72 I oI Z b FME T 5 2 &
T, W RFMBROEDTHREZTFEL D 21 RS H 5
b,
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