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FIG. 4 a Case I6. Several macroaneurv,sms (arrows) of temporal arteries of right eve zwith associated exudates

b Case I6. Other macroaneurvsms superotemporalLy (zwhite arrows). One branch artery is sheathed and
partial/lv occluded (arrozw)

c Case i6. Angiographv shows cluister of small tortuiouis collateral vessels around one of the macroaneurvsms
(arrozw)

d Case i6. Fifteen months later, several macroaneurvsms have enlarged and some are obscuired by blood
(comppare with Fig. 4a anzd b)

hand, was not revealing in the patients tested. disc and in iO of i6 affected eyes, the lesions were
One patient (Case 5) had bilateral aneurysms. superior to the horizontal raphe, including one

Among patients affected unilaterally, II (79 per patient (Case 6) with two aneurysms on a cilio-
cent) had the right eye involved. We cannot explain retinal artery. Macular oedema and circinate
this prevalence, although it follows the trend in retinopathy were no more frequent with superior
other series (Robertson, I973; Shults and Swan, than with inferior malformations.
1974). All aneurysms were temporal to the optic Of 17 separate aneurysms in these I6 eyes, seven
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occurred at an arterial bifurcation and three more
at a point of arterio-venous crossing, and in each
of these there were intraluminal plaques in the
same or adjacent branch arteries (Cases 3, 7, 14).
Among the other seven aneurysms, four were
accompanied by clinical or angiographic evidence
of complete or incomplete arterial occlusion and
another by a resolved branch retinal vein occlusion
elsewhere in the same fundus. Two patients (Cases
5, 8) had arcuate altitudinal field defects at presen-
tation, suggesting a previous major arterial occlu-
sion at the optic disc.

Various factors have been implicated in the
production of arterial aneurysms. Doyne (I896)
attributed his findings to a 'plugged beaded vessel'.
Robertson (I973) considered ageing, hypertension,
and generalized arteriosclerosis to be important
considerations. Interestingly, one of his patients
was described as having multiple cholesterol emboli
proximal and distal to the aneurysm, and another
had a branch arterial occlusion.
Our observations on Case i suggest that arterial

aneurysms may develop as a result of focal damage
to the vascular wall. The patient presented with a
bright intraluminal plaque and angiographic evi-
dence of an incomplete arterial occlusion. The
plaque was probably embolic in origin, although
thrombosis from local vessel disease cannot be
excluded. Subsequently she developed aneurysms
both at the site of the plaque, at the next proximal
bifurcation of the artery, and along its dichotomous
branch in which an intralutri vial plaque had also
been seen. We believe that an injury to the vessel
wall could allow loss of its functional continuity and
lead to the formation of an aneurysm. The fact that
most aneurysms form at arterial bifurcations or at
arterio-venous crossings may imply either more
common sites of embolic impact or zones of intrin-
sic vascular weakness. Similarly, the observation
of intra-arterial plaques in six of I6 affected eyes
and the history and objective findings of vascular
occlusions in nine patients further suggests a
setting for vessel damage. One can speculate about
the role of hypertension in predisposing or foment-
ing aneurysms after such internal injury. Certainly
the high incidence of documented systemic hyper-
tension and hypertensive vascular changes in both
affected and fellow eyes cannot be ignored.
With the enhancement of fluorescein angiog-

raphy, intraretinal microvascular abnormalities in
the vicinity of aneurysm were recorded in about
one-half of the aneurysms. These alterations
included local widening of the periarterial or peri-
aneurysmal capillary-free zone, dilatation of the
adjacent capillary bed with small zones of capillary
non-perfusion, capillary microaneurysms rimming
the avascular zone around the aneurysm, and fine

intra-arterial collateral formation. In several patients
we observed the evolution of these microvascular
changes. Robertson comments on 'abnormal dilata-
tion or neovascularization within the area of serous
fluid surrounding the macroaneurysm' in two of his
patients, in one of whom the anomaly was appar-
ently present before the development of the
aneurysm. He speculated that chronic venous
obstruction might influence their origin. Alterna-
tively, these microvascular changes resemble the
reorganization of small vessel networks which
have been shown in experimental embolic arterial
occlusions by Dollery, Henkind, Paterson, Ramalho,
and Hill (I966), Henkind (I966), and Klein,
Klein, Henkind, and Bellhorn (I97I). It is con-
ceivable that our observations represent a similar
compensation of local blood flow, caused by either
previous embolic matter or mechanical forces in
the damaged or expanding arterial wall.
The visual complication of acquired retinal

artery aneurysms most commonly responsible for
the patients' complaints is macular oedema with
circinate retinopathy. Two patients in our series
presented with vitreous haemorrhage. Local intra-
retinal haemorrhage at the site of the aneurysm
was noted in one-half of the affected eyes during
the period of observation but implied no predictive
value of visual function or course. In all cases of
macular oedema and other aneurysms with local
oedema and fatty exudate, fluorescein angiography
demonstrated staining of the aneurysmal wall, sug-
gesting defective integrity of the endothelium
permitting dye leakage into the surrounding retina.
Fluorescein also leaked from zones of microvascular
abnormalities.
Among the i6 eyes comprising this survey,

five eyes were followed without therapy, and one
patient was lost to ophthalmic observation after
discovery of her lesion (Case 2). Three of the five
patients observed without therapy had good and
stable visual acuity in the affected eye for up to 5
years after presentation. One patient spontaneously
improved from 20/400 to 20/30 acuity in the 3
months before consultation and remained at that
level for i6 months. The fifth patient had chronic
bilateral uveitis, vitritis, and cystoid macular
oedema, and 20/50 vision in each eye. Because the
macroaneurysm did not appear to contribute
significantly to the macular oedema, photocoagula-
tion was not considered. Six months later the
visual acuity was unchanged in each eye. All
untreated aneurysms remained patent during the
follow-up period.

Five eyes were treated with xenon arc photo-
coagulation. Although most of these patients were
followed-up from 6 weeks to 7 months before treat-
ment, the level of visual recovery was judged to be
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unsatisfactory. Treatment resulted in visual im-
provement of two or more lines of a Snellen chart
in three of five eyes. One patient (Case i i) who had
presented with vitreous haemorrhage and had
evidence of an epiretinal membrane with macular
traction from the aneurysm before treatment, was
lost to follow-up 7 weeks after therapy with an
unchanged visual acuity of 20/Ioo. Another patient
(Case 6) presented with a dense senile cataract and
developed a cellophane membrane in the macula
after treatment.
Of five eyes treated with argon laser photocoagu-

tion, three showed improvement of two lines or
more of Snellen acuity. One other patient developed
a branch arterial occlusion distal to the area of
treatment and pretreatment visual acuity of 20/200
was unchanged nearly 3 years later. The other
patient had a history of paracentral chorio-retinitis
and retinal vascular occlusions. The visual acuity
remained unchanged at 20/200 5 months after
treatment.

All treated aneurysms were obliterated both
ophthalmoscopically and angiographically. Visual
improvement was documented as early as 3 days
and on average 6 to 8 weeks after photocoagula-
tion. Our experience suggests that photocoagulation
may speed visual improvement in patients with
macular oedema and circinate retinopathy who
have not improved spontaneously after 3 months
of observation. Photocoagulation is probably indi-
cated if the aneurysm increases in size and if
further exudation results in failing visual acuity
(Gass, I972). However, additional experience with

photocoagulation is required to confirm these im-
pressions. Macroaneurysms not affecting macular
function probably do not need photocoagulation.

Summary

Fifteen patients with acquired arterial macro-
aneurysms of the retina, and an additional woman
patient with some ii8 aneurysms of the temporal
retinal arterial tree of one eye, are described.
Acquired aneurysms occur in patients in their
sixth decade and older, are usually unilateral, and
occur on the major arterial branches posterior to
the equator. Customarily only one or two aneurysms
are present. Most patients have a history of poorly
controlled systemic hypertension or a raised blood
pressure at the time of discovery of the macro-
aneurysm. Focal embolic damage to arterial walls
should be considered in the investigation of these
patients. In patients with decreased vision from
macular oedema and circinate retinopathy, photo-
coagulation of the macroaneurysm may hasten
the improvement in visual acuity.

We thank Victor T. Curtin, MD, and James C. Major,
MD, for permission to report the findings in their
patients. We also thank William L. Hutton, MD, who
generated our initial interest in this subject.
Three of these cases were presented in part at the

International Fluorescein Conference, Tokyo, Japan,
on i-6 February 1972.
The medical history of Case 2 was previously re-

ported in part by Burr, Farrell, and Hills (1959).
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