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Measurement of Retinal Mean Circulation Time in the Diabetic Eye
Using Fluorescein Video Angiography and an Image Analysis System

Keiichi Shimizu
Department of Ophthalmology, Okayama University Medical School

E

b4 S BEEE  ESHATC L 5 BEEEERNORES AT AL, BELBEREBE ATV LWL
HE R S ABREAEERI8MR &, ERERBBBRIEATREL SR 4 MR (C, WETHBEIREGRH AT L 72, FERFHHE
WEERE, S/ SvHABESES S & (C, BER(3IR, 167%8), ATEME(46R, 173), BER(3
BR, 20%Efk) CHMEL 1. - ORR, BHEIBEER T ERRCE~ERFM>AEICEC (p<0.05), #
REARBIEER TEAE RV (p<0.05) = &A%l o1z, Eio, ATEGERERER CRIBEUBERERL D LE
BB MEIEESRI VR (p<0.05) "B b htz, s, ATEIERG, HEBMCHFENEOREL IS (D
EEROGEHBOEEIFTEOA L0, BEEROAETLOBHCEZC&RLTV2OTREVNE
#EL1-. (HER 92:1230—1234, 1988)

F—— K ERER MRBEEEE c74, SXRESE, BEREF

Abstract

Mean circulation times (MCTs) were measured in all the measurable retinal areas with fluorescein
video angiography and an image analysis system in 38 non-photocoagulated diabetic eyes and 38
normal eyes. The diabetic eyes were subdivided into 3 groups : those with simple retinopathy (167 areas
from 31 eyes), these with preproliferative retinopathy (17 areas from 4 eyes), those with proliferative
retinopathy (20 areas from 3 eyes). The subdivision was made on the basis of panoramic fluorescein
fundus photographies. The MCTs in the simple retinopathy were found to he significantly shorter than
those of the normal group (p<0.05). But the MCTs in the proliferative retinopathy group were longer
than those in the normal group (p<0.05) and in the simple retinopathy group (p<0.05). Furthermore,
the MCTs in the preproliferative retinopathy group were longer than those in the proliferative
retinopathy group (p<0.05). This is a new observation in diabetic retinopathy. From these results,
preproloiferative stage is thought to be a decompensative stage before proliferation. (Acta Soc
Ophthalmol Jpn 92 : 1230—1234, 1988)

Key words: Retinal circulation, Diabetic Retinopathy, Video, Fluorescein angiography, Image
analysis

BIRIGSR4E 700 MILTHEEMEI 2 —5—1 MILKFESBREEHE fKk B (Bf63F 4 HISHZM)
Reprint requests to: Keiichi Shimizu, M.D. Dept. of Ophthalmol., Okayama Univ. Medical School
2-5-1Shikata-cho, Okayama 700, Japan

(Accepted for publication April 18, 1988 )



MEFI634 7 A10H

I #% 3§

HOCRESREOMIIC L b, BRI o
FREIZHT 5% OB LVGAIRSHMAEB LR, 0
2z, BRckeTR, BE BLEEALOD 1S
EfesTwa, Lnl, MYBREFEEEON L
EORAC T 2 MIBROTHALYERT T Y
T, EEEREE 2 AT A v 2 T AR E
PRI EA STy,

19654, Hickam HVi, ¥ RESB I BERARE
OB LG+, WBEEROEELTETSH 2
TERYHTHE L, £ok, BEE T, BEFRF
P REEAE D RIRE B A R ARG HE 2 G H L TE
EMCFHE L bos#onRBbhs, i, ¥k
BEFEXZFH L&D, Zo4+a 7+ A b
V—FFHLIbDDMERB LN AN, ©F LMY
RIS & B ATHT 2 F A L TR R R o MR a8 2
TE I FEM Lo iR b ey,

B, CFAEKBESY L EGBRTAFIE L
AT AT D, BERR O BB IE R R &
L7cHER, tovaAF7 a3, o 25 sk~
BERARHERIRED X 5 R EREE L A4 2R
Wb, EFRRERRCY), BhicB#rETas &
HGER E h, AR R AR R o B SR
DT, FhHMRBE LD THET S,

II 75 &

305 AR~ 60 AR D MWK EE 2 F T e BER
PRI R EMA (BH2LA, LHIZA) ZHE s
Lz, ZoW4A (BEELA, &#3A) 13, BERe
DCTHHT A SR B 0T, &38RO REEEE
R 2RI 2z L it d i, Z038BR%, 425~
WHMEFEOR R A b & BT (31IR), FimmR
(4R), @R (3 o IPWeHEL, REROE
HEIBA (BHBA, HI1IA) OREERIEEL L
T, &~ OROBERIERIEN L BB L, M, &
BRIC2\ T, HITE T HE 7 4 S o fBIE S 2 18 B
ZRE L, 8- T, BRI RBERI67HE, Hi
PEENIITHE, HEAAEI20ME, IF R R 2505 B &
ot

MECF SRR, BEORECHB LT+
RS L EEMT 2R L FEPTHlE L
fo. PR HEDOFEMIC DT, /MU &S OED T O]
WYNCEH L Th B 0T, HATREECHAL L

151—(1231)

Eb5,

W%7AF LAY (ZAd LA b EHE LB
7 =) Iml (100mg) ##920ml o B fiE K,
77 vvaE ALLE, MAEBEREERE (TRCS0
VT, ERtFsmiciEi L, BERET L en 2
7 (VCT7000, AT TE) CHILBEEZE 23/
1v# U=+ 2 VIR(CR-8200, HEEZ 2 —) iz
ALER L7,

FELAEF A MEREER GY, €541 v —
ZaA4A%B LT, AHBE&QERTEE
(Luzex5000, = v =) 2B WAL, &M% D REREH 7
BUWE R HIE L7z,

1 RXDOMED T — # %, BEEHCHR], g
HlotT7 ey b33 ERAMMALERERBR LR
1. BERLETOMEZ AR 2 v 2 — % (ACOS1000,
NEC) tBHEIATWAR/DFE e 75 4
(SALS)"M e H LW TEAEFRMBMOEERR Uog
normal function)™izEFL, = OB OHEE L b{E
BoMBENE X ToORBETHERERM L R, 1
O B FEIR O BREE SRR 0 2%, ZoE)
IR T 38 S T B AR AR IS o> A 4408 B RS &
%2‘47‘\:1)13)141.

FHAA TR & h i SRR o MBI P I B o
ety LR RE A RS, 2 OBOMTLRERITWL
ThEhDEDHBHICOWLTEE L,

m &% &

TEFEBF 38R 4 LIS o> #8278 BRI il o P 2918 & B2
#ERAE, 3.05+1.218(n=250), HHFBEFE1E
Tk, 2.63+1.298(n=167), ATHEIERCIX, 9.01+
7.14% (n=17), WA TIZ, 4.75+2.018 (n=20)
Thote, i, BMEBEERTIIETRCHA~E
BREMAETICE S (p<0.05), BiARE, K OHmE
HREECTHEAERICE LV (p<0.05) Z 223 72, F
RN B N C L IEERE BB R
E (p<0.05) 23F@»bhi, (Fig 1,2)

IV %

BEEZIcl, ARFREOEBERXISALT, BRF
PEREBAE O BBOF SRR 2 BIE L, Bt Lo
B Rbhs, Mz, BIRREE (CEuE
T, FHEBRRIIERL T3 LV BE, &
MINEEEOBREO SO TREMLTVL2L 058
HU, hEREE, EREOMBECIRIEE AL V5



152—(1232)

50_
1 1 L 1 L
0 10 20 30 40
Time (sec.)
2
2100+
&
50_
1 1 1 1 -
0 10 20 30 40 50
Time (sec.)
z
n
c 150
8
100}
50_
1 1 1 1 1
0 10 20 30 40 50
Time (sec.)

Fig. 1 Arterial (filled circles) and venous (open
circles) fluorescence density vs time curves with
superimposed log normal regression curves
obtained from the simple (Top), preproliferative
(Middle) and proliferative (Bottom) diabetic
retinopahy. Time is shown in seconds after the
dye injection. The unit of density is arbitrary.
Dashed vertical lines indicate mean transit times
of the dye from the site of injection to the site of
measurement. MCT means mean circulation time
of a retinal area supplied by each vessel.
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Fig. 2 Mean circulation time of the normals and
diabetics with the simple, preproliferative,
proliferative diabetic retinopathy. Values indi-
cate meanztstandard error. There were
significant differences between each group.
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