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Background: Little is known about retinal vascular lesions underlying hemorrhage in the
acute phase of branch retinal vein occlusion (BRVO).
Case: A 64-year-old woman presented with a decrease in visual acuity of ten-day duration in
her left eye.
Observations: At the initial examination, her left fundus showed the typical appearance of
BRVO, including retinal bleeding and soft exudates in the lower half of the fundus, after the
arteriovenous crossing. Fluorescein angiography showed no detail in the retinal vessels,
which were occluded by retinal bleeding. However, in the early phase of indocyanine green
(ICG) angiography, ICG dye leaked from the retinal artery at a point proximal to the first bifurcation. In the late phase of ICG angiography, the dye pooled along the retinal artery in a
fusiform fashion. One year after laser photocoagulation was performed in the area of the
BRVO, ICG dye leakage from the retinal artery had completely disappeared.
Conclusions: These findings suggest that the changes in the retina detected by ICG angiography may have been associated with the onset of BRVO. In patients with acute BRVO,
ICG angiography may be used to evaluate retinal arterial lesions covered by hemorrhage
and provide useful information. Jpn J Ophthalmol 2000;44:277–282 © 2000 Japanese
Ophthalmological Society
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Introduction
Branch retinal vein occlusion (BRVO) affects
middle-aged or older patients who have a history of
systemic hypertension. Distinctive microvascular
changes, such as nonperfused capillaries, microaneurysms, or dilated collateral vessels, have been reported to occur secondary to BRVO.1–3 Most of these
findings are observed in the later phase of BRVO.
Just after the onset of BRVO, flame-shaped hemorrhages in the retinal territory drained by the occluded
vein often obscure the details of the underlying retina.
Fluorescein angiography is of little clinical use because the retinal hemorrhages preclude observation.
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Indocyanine green (ICG) angiography is a technique used to observe the choroidal vasculature.4,5 It
has also been useful to examine retinal vascular lesions under hemorrhage, such as retinal arterial macroaneurysms.4,5 Indocyanine green dye maximally
absorbs and fluoresces in near-infrared wavelengths.6 These wavelengths can easily penetrate
hemorrhages, enabling observation of underlying
retinal vascular lesions. In this case report, ICG angiography was very helpful in treating a patient with
an acute phase BRVO.

Case Report
A 64-year-old woman visited us in March 1996
complaining of a sudden decrease of visual acuity in
the left eye that had lasted for 10 days. She had had
hypertension for 4 years and was taking antihypertensive drugs. At the initial examination, her best
corrected visual acuities were 20⁄20 in the right eye
0021-5155/00/$–see front matter
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Figure 1. Fundus photograph of left eye.
At first examination there was superficial retinal bleeding and soft exudates
in lower half of fundus distal to first retinal arteriovenous crossing (arrow).

and 20⁄300 in the left. Slit-lamp biomicroscopy of the
anterior segments revealed normal findings, with
mild cataract in each eye. The intraocular pressure
was 15 mm Hg in the right eye and 13 mm Hg in the
left. The fundus examination of her right eye showed
slight arteriosclerotic changes in the retinal arteries,
such as narrowing of the retinal artery and increased
reflex of the retinal arterial wall. The left fundus
showed a segmental pattern of flame-shaped retinal
hemorrhages accompanied by several soft exudates
in the lower half of the fundus, distal to the first retinal arteriovenous crossing (Figure 1). From this fundus appearance, we diagnosed the patient as having
BRVO. Fluorescein angiography and ICG angiography were performed consecutively in the first visit.
In the early phase of the fluorescein angiogram (Figure 2A), filling of the choroid, optic disc, and retinal
artery was normal, but the retinal venous filling was
delayed in the area of the BRVO. The retinal artery
was dilated in the area peripheral to the first bifurcation in the inferotemporal quadrant. Widespread
nonperfused areas were seen peripheral to the site of
the arteriovenous crossing. In the late phase of the
fluorescein angiogram, both the major retinal artery
and venous walls were stained with fluorescein dye,
and the leaked dye diffused into the adjacent retina
(Figure 2B). However, the overlying hemorrhage
precluded a detailed view of the retinal vasculature
around the site of the first bifurcation of the retinal

artery. Using ICG angiography (Figure 3), the entire
course of the retinal artery underneath the retinal
hemorrhages was clearly visible. About 45 seconds
after ICG dye injection, dye began to leak from the
retinal artery just proximal to the first bifurcation
(Figure 3A). The leakage gradually increased with
time. In the late phase of the ICG angiogram, dye
pooled along the retinal artery in a fusiform fashion
(Figure 3B). In contrast, ICG angiography showed
no dye leakage from the occluded retinal vein.
Retinal laser photocoagulation was performed
soon after the first examination of the nonperfused
retina. One year after the initial examination, retinal
hemorrhages and soft exudates had decreased.
Bright plaque was formed within the retinal artery
just proximal to the first bifurcation, where ICG dye
leakage was first seen (Figure 4). Fluorescein angiography disclosed irregular narrowing of the lumen of the retinal artery at the site of previous ICG
dye leakage (Figure 5). The corrected visual acuity
in the left eye has remained 20⁄300 for 2 years after
the patient’s initial visit.

Discussion
In this case report, we described ICG dye leakage
from the major retinal artery proximal to the first bifurcation in a patient with acute BRVO. Indocyanine green angiography was a very useful technique
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Figure 2. Fluorescein angiogram at first
examination. (A) In early phase, filling
of retinal vein was delayed in area of
branch retinal vein occlusion. Retinal
artery dilated after first bifurcation (arrow). Widespread nonperfused areas
were seen peripheral to arteriovenous
crossing. (B) In late phase, both major
retinal artery and vein were stained profusely with fluorescein dye, which
leaked into adjacent retina.

to examine the retinal artery under retinal hemorrhages. Unlike fluorescein angiography, ICG angiography clearly demonstrated the lesions covered by
the hemorrhages and enabled us to observe the entire
course of the retinal vessels, because of the dye’s near
infrared absorption and emission characteristics.5–7
In this patient, fluorescein angiography and ICG
angiography showed different clinical features. In
the fluorescein angiograms, both the retinal artery
and vein stained with fluorescein and demonstrated
diffuse dye leakage into the adjacent retina distal to
the arteriovenous crossing in the late phase. In con-

trast, ICG dye leakage was focal and could be observed only from the major artery. Indocyanine
green dye leakage from the retinal artery began
proximal to the first bifurcation. Later the dye
pooled around the artery in a fusiform fashion.
To our knowledge, this is the first report describing ICG dye leakage from the major retinal artery in
retinal disorders, with or without accompanying
BRVO. The retinal artery has been considered more
resistant to ICG dye leakage than the retinal vein,
because of the structural differences of the vascular
walls. Although the mechanism of ICG dye leakage
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Figure 3. Indocyanine green (ICG) angiogram at first examination. (A) At 45
seconds after fluorescein injection, ICG
dye began to leak from retinal artery
just before first bifurcation (arrow). (B)
At 2 minutes after injection, ICG dye
leakage from retinal artery gradually increased (arrow) and pooled along retinal artery in fusiform fashion.

from the retinal artery requires further investigation,
we suspect that this leakage indicates extensive retinal artery wall damage. First, ICG dye leaked focally
just proximal to the first bifurcation. This site receives constant high blood pressure on the artery
wall. Second, bright plaque and irregular narrowing
of the retinal arterial lumen were formed at the site
of previous ICG dye leakage after the hemorrhages
resolved. These findings showed the previous damage
to the retinal artery wall that was not evenly healed.
From these findings, we believe that other patients
with acute phase BRVO might also show retinal ar-

terial lesions with ICG dye leakage. These retinal arterial lesions may often be missed when conventional
fluorescein angiography is used because of overlying
hemorrhage. Although the hemodynamics of ICG
dye leakage are unknown, we believe that this report
showed for the first time the presence of prominent endothelial damage of the retinal arteries detected by
ICG angiography in the acute phase of BRVO.
Retinal arterial evaluation is considered to be important in predicting the visual outcome of BRVO.8
Indocyanine green angiography is a useful technique
to detect many arterial lesions in the acute phase of
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Figure 4. Left fundus photograph at 1 year
after first examination. Retinal hemorrhages and soft exudates had decreased.
Bright plaque formed within retinal artery
where indocyanine green dye leakage had
been found at first examination (arrow).

BRVO. Further case studies are necessary to consider the mechanism and prognostic value of ICG
dye leakage in BRVO.
In summary, we described BRVO in a patient who
showed prominent ICG dye leakage from the retinal

Figure 5. Fluorescein angiogram at 1
year after first examination. Irregular
narrowing of lumen of retinal artery
was observed at site of previous indocyanine green dye leakage (arrow).

artery. Our findings indicated that some arterial lesions may be involved in the onset of BRVO. Examining the retinal artery by ICG angiography might
add some useful information for predicting the outcome of this disease.
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