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Retinal Circulation in Old Branch Retinal Vein Occlusion
Demonstrated by Videofluorescence Angiography and Image Analysis
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Depariment of Ophthalmology, Okayama University Medical School
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Abstract

Videofluorescence angiography was recorded by an ultra sensitive television camera in 22 patients
with old branch retinal vein occlusion. The mean circulation time of the retina (MCT) in the involved
area and in the non-involved area were calculated with an image analyzer to which video angiograms
were transferred. In the non-photocoagulation group (n=9), the MCT in the involved area was
shorter than that in the non-involved area. In the photocoagulation group (n=13), the MCT in the
involved area was also shorter than that in the non-involved area. These data could be attributed to
the devolopment of anastomotic vessels as preferential perfusion channels. No significant difference
could be demonstrated in the MCT between the non-photocoagulation group and the photocoagulation
group, suggesting that photocoagulation should exert no influence on preferential perfusion channels.
(Acta Soc Ophthalmol Jpn 92 : 359—2366, 1988)
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Fig. 1 Case 1: Left eye of 65-year-old female with
old branch retinal vein occlusion.
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Fig. 2 Hardwear of the videofluorescence angio-
graphy subsystem
A: 0.9 percents NaCl bottle, B: 0.9 percents
NaCl 20ml, C: 10 percents fluorescein sodium, D :
20G elastic needle, E: fundus camera, F: relay
lens, G: low-light TV camera, H: controller of
TV camera, |: video timer, ] : videorecorder for
recording, K : videomonitor
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Fig. 3 Hardwear of the image analyser subsystem
L : videorecorder for replaying, M : videomonitor,
N : digital time base corrector, O : decorder, P:
imput selector, Q : image analyzer
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Fig. 4 Case 1: The processing screen of an image
analyzer
Analysed areas set on 4 vessels for an involved

area and a non-involved area at 20.58 seconds
after the dye injection.
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Fig. 5 Case 1: These curve show fluorencence
density of artery (black circles) and vein (white
circles) in involved area. Time is shown in sec-
onds after the dye injection. The unit of density is
arbitrary. I, k, t, and t, are regression
coefficients about the arteriol.
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Fig. 6 Left: Mean Circulation Time (MCT) of
the non-photocoagulation group, Right: Mean
Circulation Time Ratio (MCT ratio) of the non-
photocoagulation group (MCT in an involved
area divided by MCT in a non-involved area)
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Fig. 7 Left: Mean Circulation Time (MCT) of
the photocoagulation group, Right : Mean Circu-
lation Time Ratio (MCT ratio) of the
photocoagulation group (MCT in an involved
area divided by MCT in a non-involved area)
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Fig. 8 Arterio-venous anastomosis: This anas-
tomosis functioned as a shunt. Blood streamed in
short channels, influencing MCT shortening in
involved area.
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Fig. 9 Veno-venous anastomosis (High-Low
anastomosis) : This anastomosis functioned as a
collateral channels. Blood streamed from the
involved area to the non-involved area,
influencing MCT shortening in involved area.

Fig. 10 Veno-venous anastomosis (Bridging) :
This anastomosis was veno-venous bridging over
the occlusive point, influencing MCT shortening
in involved area.
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Fig. 11 Veno-venous anastomosis (Recanaliza-
tion) : Recanalization on the occlusive point,
influencing MCT shortening in involved area.

Table The frequency of anastomosis.

NON-PHOTOCOAGULAT 10N PHOTOCOAGULATION
GROUP  (n=9) GROUP  (n=13)
ARETERIO-
VENOUS 88. 9% 100. 0%
SHUNT

HIGH-LOW T, 8% 82, 3%

ANASTOMOS IS
BRI1DGING 22. 2% 61.5%
RECANALIZATION 77. 8% 53. 8%

7o IR AT B ok MR s R R IS i e (P, &
B2 LM fTEE (preferential channels) & 208 1L €
W, ZhALOREIMITHOEAEHLRICL b A
SEHERBEELY RN N MEAE L L CEER
TR, TofRAZEREO MCT 2EMELTw
HAJREMSE 2 bt, LasLEAZERESOMF 5 - &
YWET H DI RE LHRIMTER G, AEERED
HENELE A LB~ o> M 0 HERE D T 2> & Zi i, BHEiR
MERBAERLTVWALDEE L bR,

LI AT, BELNL, XBEREIC L - T, BRI
BUEEMLEET S LHBE L, SEOHTI,
MCT ratio i3\ CIENBRBIFF & FEEEIBE & DRIC
BEEXRDT, LEEICE 5 MCT ~0FEI1373D
bhish oo, —HBANCHBIE IR O EERE T 5
FEEE R, R R ORE O NE e A MmO
T % HHE T 5MERETH B, COFHE LT,



BEfI63%FE 3 A10H

MBI MATRE CElR A28, I, W, FEH~
DRSS D XBRIC M O L i WE R~ 0
AN ERTWLAEI = ORI BH X R i
R B BAZERE o i B AR T3, Gk o eI =5 M i
BIIXRAMBAERZETALEERTWVWEY, LaLX
BN L - THEEEMLE 0TS AENEL B &
LTh, 1EERRRIcEY RIT X e ot, ZDEHAE
LT, FRAZHERYHASMERELE L CELM
T & LToflEmTRciiaickh, ZoflglmsT
BOOGEEC L » THEEYZ T b Tclcd tE 2L
o, EEEREFREG, AIRmTEcEEY 52 i,
YEEARD Bl s e hREEE 2 bR, o
72 LGl xS B % 17 7c - TRIRER L /ciE
plchh, KBEEEES L OCLOBROBERTH T
MCT ie—Ry e B 503 Lhlkky, ZOHC
2L, SROBBTHLHEE XL,

3. 9w

B IH M AN AR IR o B AR I s\ T, YERREISE ST
& X CMEATER IS 317 2 P28 FRIEE o I P 1 TR BR ke )
(MCT) 23 FEIcERB L T, SR @REmsT
BofGEYRM L0 EEbhi, S HIRERE%
- CRIBEALL b0 MCT cEY» RIT X
fewnZ BB LA, 2oz & X b GEERE R
Bz R EMEIM TR B e RiEs v b o & B
el

M R R e B SERF 1o 35\ T, IMATRS OB H, 3
RERIH & Sl DRITIC L - T A EERL TS
LOTH h 192928 SEOFFRIZL - TEDEEE
BT C & 5 THEMAVRE Shic, % o5
DIERAVICIERE T8, WMlOBREL L TTFHRAECE
ADHD EE x I,

ABFAEESCE S B E e R AL 5 (FREE 560870061, HF
AEBERRER) oM 2T, MlEchch, HE
B afie, MMa ot B R G E R
oL T, T@EE, @B VLKA
i, X UHZEOFERMCEIH AL ET,

X fk
1) Evans PY: Retinal circulation time. in Pro-
ceedings of the International Symposium on
Fluorescein Angiography, 463—469, 1971.
2) Fonda S, Bagolini B: Relative photometric
measurement of retinal circulation
(Dromofluograms), A television technique. Arch

Ophthalmol 95: 302—307, 1977.
3 ARATE, HHRME, WMUF— VIR X 2%

€7 AR & BERTIC L 5 RN EHELEE - S

4

s

6)

7

s

8

~

3]

100

11)

12)

13)

14)

15)

16)

17

18)

19

15—(365)

YIRE#EGREC >\ TD 1%%, Ther Res 3:
562—567, 1985.

BIFFfR X | MR MEH 3 1 5 TR FFH O 5,
HRfE 22:13—14, 1971.

Mg I, |AE, RS B0 BRI ELE
OTEIREIEE, AR 78:205—213, 1978.

M IE, BAEE, RS S5 WESRO0EE
OFEAREER cH-T 2 KEEORE. AR
79 : 790—799, 1975,

JNLSKER, MBEE, EKE—, ZRESM . © 57
A8 MR & S RRTIC X S RIS 1R B R
o ME >~ A5 &, Ther Res 5: 685—690, 1986.
Koyama T, Matsuo N, Shimizu K, Mihara M,
et al: Retinal mean circulation time by
videofluorescence angiography and image anal-
ysis. Fourth world congress for microcircula-
tion, Tokyo, 1987. Elsevier Science Publishers
Biomedical Division, Amsterdam, in press.
Mihara M, Matsuo N, Koyama T, et al:
Retinal circulation time in old branch retinal
vein occlusion by videofluoresence angiography
and image analysis. Fourth world congress for
microcirculation, Tokyo, 1987. Elsevier Science
Publishers Biomedical Division, Amsterdam, in
press.

BAKE— | 7R EIREER & BRI L B
R R ORI E, 55 18, [EF RO BE-FHE
B oM, HHER  91:956—961, 1987.
TTERZE, BAHT, ARNEEFEM © HERESER
I X % MBI ER o e PAZESE D BRIB MR E D 1 5d,
FRAR 34 : 309—320, 1980.

HD T, DRAET, TTHRE | @SR SR
EREICETHRNDBER T, BIRE 29: 64—67,
1978.

LEEE RREE, RHAET . HESIRMLEEC
XA EE RS, Bk 28: 165—173, 1977.
FRIREFD | TR FAE T B B E R o
BIGEEE, BE 28: 1369—1379, 1986.
RPEHE, KIFMT  BEGIREAEE. B8 22:
1135—1146, 1980.

Riva CE, Feke GT, Ben-Sira I: Fluorescein
dye-dilution technique and retinal circulation.
Am ] Physiol 234 : 315—322, 1978.

Stow RW, Hetzel PS: An empirical formula
for indicator-dilution curves as obtained in
human beings. ] Appl Physiol 7: 161—167, 1954,
il W, MIEX B REIC L KR T -
AN 7w 7 7 A SALS, BHE, EEAYHES,
1982.

IR A EEEE S e 75 A SALS
HAoFq| %, B, Bk ANHESRLy 7 —,
1983.



16—(366)

20) Eberli B, Riva CE, Feke GT: Mean circula-
tion time of fluorescein in retinal vascular seg-
ments. Arch Ophthalmol 97 : 145—148, 1979.

21) Jung F, Kiesewetter H, Kober N, et al:
Quantification of characteristic blood-flow
parameters in the vessels of the retina with a
picture analysis system for video-fluorescence
angiograms initial findings. Graefe's Arch Clin
Exp Ophthalmol 221: 133—136, 1983.

22) WAZE, KBEF, B)I%ET | ARERERE
EpfRE., BE 28:1357—1368, 1986.

23) ¥ B | MEEIREAZESE © FEIRHDIZ. MEE
MRoEAZEEOMEMIC> T, AR 90: 687
—695, 1986.

HIR&EE 92% 35

24) Coscas G, Gaudric A: Circulation de sup-
pleances et neo-vaisseaux dans les occlusions
des branches veineuses retiniennes. Arch Ophth-
almol 37 : 507—522, 1977.

25) BAKEL—, BHEXE, R EHHF - BELMD,
B, EFEEK, 91119, 1986.

26) £H i, FEBEET . WEEHIREAZEE O MIEE
BRI, + ) T vEERIC L o THRE L
EESRSEAEEORAERE AR 75
1763—1770, 1971.

27) AREF . v - -RESEE EE, BE 28
1392—1393, 1986.

28) =ARBLE | WEBIRIR - B FEAE o R BIERRE A,
Ther Res 1: 482—487, 1986.




