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Large capillary aneurysms secondary to
retinal venous obstruction
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SUMMARY Three patients had unusually large capillary aneurysms. Two of the patients had had
previous branch vein occlusions, while a third had had a central retinal vein occlusion. The large
capillary aneurysms were located in areas of ischaemic retina that were drained by the previously
obstructed veins. Retinal ischaemia and, possibly, increased hydrostatic pressure following vein
occlusion were postulated to result in the development of these atypical capillary aneurysms. They
are similar in size to arterial macroaneurysms, but originate from the venous side of the capillary
bed. Like typical capillary microaneurysms and arterial macroaneurysms, these large capillary
aneurysms may result in visual loss from macular oedema, serous elevation of the macula, and
circinate lipid exudation. Argon laser obliteration of the aneurysms appears to be effective therapy.

Retinal microaneurysms are capillary outpouchings
that may be seen in association with diabetes
mellitus, branch and central retinal vein occlusion,
hyperviscosity syndromes, and other ophthalmo-
logical conditions. We have recently noted unusually
large capillary aneurysms in 3 patients with previous
retinal venous occlusions. These aneurysms origi-
nated from the capillary bed and were located at or
near the terminal venous radicles. They superficially
resembled arterial macroaneurysms. In 1 patient the
aneurysms were associated with lipid exudation,
serous detachment of the macula, and visual loss.
Photocoagulation in this case was followed by visual
improvement.

Case reports

CASE 1
A 57-year-old black woman had no ocular problems
except presbyopia until 23 April 1979, when she
noted blurred vision in her left eye. She was seen by
an optometrist and was referred to the University
of Illinois. Her medical history contained nothing
relevant.
On examination, best corrected visual acuity was

20/20-1 OD and 20/200 OS. Applanation pressure
was 20 mmHg in each eye. Pupillary reactions were
normal. Results of external and slit-lamp examina-
tions were normal, except for early cortical catarac-
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tous changes. Ophthalmoscopic examination was
unremarkable in the right eye. The left eye showed
an old branch vein occlusion in the superotemporal
region, with extensive retinal venous collaterals.
Three large capillary aneurysms temporal to the
macula were each surrounded by a partial lipid ring
(Figs. 1 and 2). There was a serous elevation of the
macula with marked lipid deposition.

Fluorescein angiography showed an irregular
capillary bed in the distribution of the superotem-
poral vein near the disc. The 3 large capillary
aneurysms filled slowly and showed late staining of
their walls (Figs. 3 and 4). A subretinal collection of
fluid was present in the macula.

Results of a general physical examination were
normal. Laboratory tests, including 2-hour post-
prandial blood glucose, complete blood count,
blood chemistries, sickle cell preparation, serum
lysozyme, antinuclear antibody, rheumatoid factor,
and serum protein electrophoresis, were normal. The
FTA-ABS was reactive. A chest roentgenogram was
normal.
The patient required 3 argon laser photocoagula-

tion sessions to close the 3 leaking aneurysms. One
month after treatment vision in the left eye improved
to 20/40. The serous fluid in the macula resolved
completely, and the lipid exudation showed moderate
resolution.

CASE 2
A 79-year-old black man who had a history of an
old central retinal vein occlusion in his left eye was
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Fig. 1 Left eye, case 1. Three large capillary
aneurysms temporal to the macula (arrows) are

surrounded by circinate lipid exudate.

seen on 12 September 1979. His medical history
contained nothing relevant.

Results of the ophthalmic examination revealed a

corrected visual acuity of 20/25-2 OD and 20/400
OS. Intraocular tensions by applanation tonometry
were 17 mmHg OD and 14 mmHg OS. Pupillary
responses and the external examination were

normal. Slit-lamp examination showed vascular
pannus on the medial aspect of the right cornea and

inferior portion of the left cornea. Inferior lenticular
cortical spoking was present but did not involve the
visual axis. Examination of the right fundus was
unremarkable. Visualisation of the left fundus was
impaired by a resolving vitreous haemorrhage. The
optic disc was slightly pale and showed disc neovas-
cularisation. Areas of neovascularisation also were
present in the temporal midperiphery and in the
superonasal quadrant. The arteries and veins were
narrowed. One large aneurysm was present below
the superotemporal arcade near the papillomacular
bundle (Fig. 5). Fluorescein angiography showed
that the aneurysm was capillary in origin (Fig. 6).

Results of laboratory tests, including complete
blood count, blood chemistries, serum lysozyme,
FTA-ABS, sedimentation rate, glycosylated haemo-
globin, 2-hour postprandial blood glucose, rheuma-
toid factor, antinuclear antibody, and serum
protein electrophoresis were normal. A chest x-ray
was normal. The patient's blood pressure was
146/80 mmHg.

CASE 3
A 67-year-old hypertensive white man was first
seen in consultation on 26 September 1977 because
of decreased vision in the left eye of at least 1 year's
duration. He had been followed up by his local
ophthalmologist, and vision had steadily improved
without therapy. His medical history was unre-
markable except for hypertension and gout.

Ocular examination revealed a corrected visual
acuity of 20/20-1 OD and 20/25-2 OS. Intraocular
tensions by applanation tonometry were 16 mmHg
OD and 14 mmHg OS. Goldmann visual fields

Fig. 2 Higher magnification
of Fig.i shows the large
capillary aneurysms (arrows).
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showed an absolute inferonasal scotoma in the left
eye. Pupillary responses were normal. External and
slit-lamp examinations were unremarkable. Results
of ophthalmoscopy of the right eye were normal. In
the left fundus a large patch of epipapillary neovascu-
larisation extended into the temporal retina. In

Fig. 3 Fluorescein angiogram of area seen in Fig. I
shows filling of large capillary aneurysms (arrows).
Note lowest aneurysm incompletely fills with fluorescein,
possibly because its lumen is partially thrombosed.

addition there was an old superotemporal branch
vein occlusion with extensive retinal collaterals
and microaneurysm formation. Two large capillary
aneurysmal dilatations (Fig. 7) were located near
the occluded vein. Fluorescein angiography revealed
delayed filling of the superotemporal vein, late

Fig. 4 Late view of left eye in case 1 reveals some
leakage from aneurysms.

Fig. 5 Left eye, case 2. Large capillary aneurysm Fig. 6 Fluorescein angiogram of area seen in Fig. S
is seen (arrow). Disc neovascularisation is present. shows filling of large capillary aneurysm (arrow) and

leakage from disc neovascularisation.
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Fig. 7 Left eye, case 3. A large patch of epipapillary Fig. 8 Fluorescein angiogram of area seen in Fig. 7.
neovascularisation is seen. Old occlusion of the The two large capillary aneurysms fill with fluorescein
superotemporal vein is evident. Two large capillary (arrows). Extensive capillary nonperfusion, classic
aneurysms are present (arrows). Venous collaterals microaneurysms, and leakage from the disc neovascu-
are seen. larisation are visible.

staining of the walls of this vessel, and numerous
collaterals and classic microaneurysms in the area
of the vein occlusion. Fluorescein angiography
showed that the 2 large aneurysms noted on fundus
examination originated from capillaries (Fig. 8).

Results of laboratory testing, including complete
blood count, blood chemistries, 2-hour postprandial
blood glucose, rheumatoid factor, antinuclear anti-
body, FTA-ABS, glycosylated haemoglobin, and
serum protein electrophoresis, were normal. His
blood pressure was 180/120 mmHg.

Because of the disc neovascularisation the patient
underwent argon laser treatment to the supero-
temporal quadrant of the left eye. On 17 October
1979 vision in the left eye was 20/252. Ophthal-
moscopic examination of the left eye showed com-
plete regression of the epipapillary neovascularisa-
tion and destruction of the 2 large capillary
aneurysms. The patient was referred to his family
physician for evaluation and treatment of uncon-
trolled hypertension.

Discussion

Large atypical capillary aneurysms were noted in
3 patients. All the patients were in good health with
the exception of case 3, who was hypertensive and
had gout. A positive FTA-ABS was also noted in
case 1. None of the patients was diabetic. All had

unilateral eye disease with evidence of previous
unilateral retinal venous obstruction. Two patients
showed evidence of an old branch retinal vein
occlusion, while the third had an old central retinal
vein occlusion. Two of the patients experienced no
visual symptoms related to their aneurysms. Case 1
had a localised serous detachment of the macula
with circinate retinopathy. After argon laser oblitera-
tion of the aneurysms in this case the serous detach-
ment resolved, there was a significant decrease in
lipid exudation, and visual acuity improved.
The origin of aneurysms of the retinal vascular

tree can be arterial, capillary, venous, or a combi-
nation of these. Isolated aneurysms on retinal
arteries that arise within the first 3 orders of bifurca-
tion have been termed macroaneurysms.1 Macro-
aneurysms are usually unilateral and tend to occur
in elderly people with hypertension or arteriosclero-
sis. They may be postembolic. Macroaneurysms can
cause retinal, preretinal, or vitreous haemorrhage,
retinal oedema, or circinate retinopathy. Arterial
aneurysms, presumably of a different pathogenesis,
have also been reported in association with venous
and capillary aneurysms in Coats's disease and
Leber's miliary aneurysms (see below).

Small capillary aneurysms are called micro-
aneurysms. Microaneurysms are found in a variety
of conditions including vein occlusion,2 sickle cell
anaemia,3 chronic leukaemia,4 macroglobulinaemia,5
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diabetes mellitus, hypertension, and glaucoma.6
They can also be present in apparently normal eyes
of elderly patients.
The large capillary aneurysms described in our

patients appear to be a variant of the microaneurysm.
Measurements showed that these aneurysms are
approximately the same size or slightly smaller than
arterial macroaneurysms (approximately 100 to 250
,um in diameter). The aneurysms are significantly
larger than microaneurysms (usually 30 to 90 ,um
in diameter),7 but share many similar properties.
Like microaneurysms or arterial macroaneurysms,
large capillary aneurysms may be associated with a
breakdown of the blood-retinal barrier and may
cause circinate retinopathy, retinal oedema, and
serous elevation of the macula (case 1). Photo-
coagulation can obliterate these leaking aneurysms,
if the macula is threatened by oedema, exudate, or
serous detachment.

Large capillary aneurysms in some patients fit
into a spectrum of diseases that includes Leber's
miliary aneurysms and Coats's disease. In 1908
Coats8 reported a relatively rare disorder in children
distinguished by massive retinal exudation and
vascular changes. An adult form of Coats's disease
that involved the retinal periphery was later des-
cribed.9 In 1912 Leber'0 reported on 13 young male
patients with saccular dilatation of blood vessels and
retinal degeneration. This disorder is now referred
to as Leber's miliary aneurysms. Venous occlusion
has been reported in both Coats's disease1" and

12Leber's miliary aneurysms.
We have previously reported 1 case in which an

arterial macroaneurysm subsequently progressed
under observation to an adult Coats-like condition.'

In 1956 Reese13 examined the possible relationship
between Coats's disease and Leber's miliary
aneurysms. He proposed that both entities are
different expressions of the same disease process.
He adopted the designation of retinal telangiectasia
to describe changes of Leber's miliary aneurysms
and considered Coats's disease to represent the more
severe end of the same disease spectrum. Gass14
included in the definition of retinal telangiectasia
focal and sometimes large capillary aneurysms
somewhat similar to the isolated retinal lesions
described in this report.
The location of large capillary aneurysms in our

cases supports the concept that their development
is similar to microaneurysm formation following
vein occlusion. The aneurysms were situated on the
venular side of the capillary network at or near the
end of small venous branches. Okun and Collins"5
showed that microaneurysms following experimental
branch vein occlusion in dogs occur exclusively on
the venular capillaries. In contrast Cogan et al.16

showed that microaneurysms in patients with
diabetes mellitus are not preferentially confined to
the venous side of the capillary plexus but are
distributed throughout the capillary system.
The pathophysiological mechanisms involved in

the formation of large capillary aneurysms and
microaneurysms following vein occlusion may be
similar. Wise7 postulated that microaneurysms are
incomplete attempts at neovascularisation. He
suggested that the ischaemic retina releases a vaso-
proliferative factor that stimulates the formation of
new blood vessels; this process is aborted when the
tissue's need for oxygen is met, thereby resulting in
microaneurysm formation. The failure to demon-
strate the development of neovascularisation from
microaneurysms is strong evidence against Wise's
hypothesis. However, microaneurysms are almost
always associated with areas of capillary nonper-
fusion and retinal ischaemia. The large capillary
aneurysms noted in our patients were located in
areas of poorly perfused retina that were drained by
previously obstructed veins. Thus ischaemia may
have played a role in their origin. In addition a
simple transient or prolonged increase in hydro-
static venous pressure affecting a localised, diseased
portion of a capillary could have contributed to the
pathogenesis of these large capillary aneurysms.'7
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