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Fig. 11 A large blow-out MA within a venous bifurcation
close to the main trunk of the ITA (square). Analysis of the
fluorescein angiogram suggests the MA lies on a small radicle
of the ITA. Encompassing the MA is a solid ring of exudate
with intraretinal haemorrhage. Note bilobed dilation of

ITA proximal to the origin of the feeder radicle to the MA.

aneurysm, and late leakage of the dye into the retina.
In addition there is dilation and leakage from the
capillary bed surrounding the dilated segment of the
arteriole.

The occurrence of exudates at the macular area
away from the offending vessel is not unique to
retinal MA, as it occurs in other retinal vascular
anomalies such as Coats’ disease, Leber’s miliary
aneurysms, and von Hippel-Lindau diseases.

Exudates affecting the macular region, secondary
to MA, occurred even when the MA was not in
proximity to the macula, and we found that these
cases had the worst prognosis whether treated or not
(Fig. 11). Perianeurysmal exudates alone did not
affect vision unless they extended to the macula. The
distal circinate ring, in general, had a favourable
prognosis and was absorbed if the aneurysm was
treated.

In the group II cases three of 11 showed improve-
ment in visual acuity ranging between two and three
lines of the Snellen chart. The remaining eight
showed no deterioration of their visual acuity. Six of
these received phototherapy—three with xenon arc
alone, one with argon laser alone, and two with
xenon and argon.

Other signs were noted by previous workers,**
namely, kinking at the site of the resolved MA,
arteriolar constriction proximal to the MA, and
arterial sheathing distal to the MA. These changes

were also noted in our series. Postaneurysmal arterial
closure is rarely seen, but arterial stenosis and
sheathing are common findings. Post haemorrhagic
sheathing of the parent vessel was commonly
encountered, as was extreme variation in the calibre
of arteries harbouring MA. The kinked appearance
at the site of the resolved MA may result from fibrotic
changes in the media of the arterial wall causing
traction on the adventitial portion in that segment,
leading to shortening of the artery. Counterforces
between the fibrous contracture and the tensile
strength of the adventitial attachments to the internal
limiting membrane of the retina will lead to the
appearance of the Z-shaped kink (Fig. 3). The same
appearance was seen in MAs which were directly
photocoagulated, presumably due to a similar
mechanism, though no arterial perforation or bleed-
ing occurred.

RESPONSE TO PHOTOTHERAPY

No immediate or late complications of photocoagula-
tion were noted. In particular there was no case of
bleeding either at the time of treatment or subse-
quently.

Nine patients (three of eight group I and six of 11
group II) were treated with phototherapy; one of
these patients had bilateral MAs and accordingly 10
eyes received treatment. Argon laser was used in five
patients, one receiving treatment to both eyes. Five
patients had xenon coagulation, one patient being
treated with both xenon and argon. In all cases but
one phototherapy direct to the MA was given, the
exception being case 7, group I.

In the last case the aneurysm subsided after
preliminary perianeurysmal phototherapy, but it is
worth noting that this patient developed a further
aneurysm distal to the first along the same artery,
with subsequent loss of central vision due to severe
haemorrhage from the second aneurysm. The
question remains whether direct phototherapy to the
first MA may have forestalled the formation of the
second aneurysm. In the remaining nine eyes the MA
was directly treated in the first instance except in two
cases where the MA was particularly large, and
preliminary perianeurysmal treatment was thought
to be necessary. In one case (case 4, group II) closure
of the MA proved especially troublesome and in
retrospect earlier phototherapy might have been
advisable. No bleeding from direct photocoagulation
of the MAs was encountered.

Of the 10 eyes treated two showed improvement in
visual acuity (counting fingers to 6/24, perception of
light to 6/18). These were cases presenting with
vitreous haemorrhage in which the responsible MA
was closed to forestall rebleeding or halt progressive
exudation. Seven eyes showed no alteration in visual
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acuity and were treated to prevent macular involve-
ment in chronic MA-related exudation. One patient
lost central vision from recurrent bleeding.

Of the remaining 11 eyes in the series eight were
simply observed and three were treated with
clofibrate. Five of the observed eyes presented with a
ruptured MA (group I), all of which spontaneously
formed a stable Z-shaped kink at the site of the
former MA. Four of these recovered good central
vision (6/60 to 6/9, 1/60 to 6/12, 6/36 to 6/9, 6/60 to
6/12), and a fifth lost a single line on the Snellen chart
(6/9 to 6/12) due to the onset of degenerative changes
at the macula. A sixth observed case (case 5, group I)
had an asymptomatic MA in the contralateral eye.
The remaining two observed eyes contained MAs
secondary to arteriovenous occlusions. One of these
achieved recovery of macular function (6/12 to 6/6)
after a collateral circulation to the vascular obstruc-
tion had been established. The other (case 10,
Table 2) had significant macular oedema and exudate
and was awaiting phototherapy when she died.

Three group II eyes were treated with clofibrate.
Two improved (6/24 to 6/9, 6/18 to 6/9), the latter
(case 5, Table 2) with closure of the aneurysm and
complete clearing of the exudate, the former with
diminution of the exudate (case 3, Table 2). In the
other case (case 1, Table 2) vision was unchanged and
there was no increase in the volume of exudate.
These three cases were seen early in our series and if
seen later would simply have been observed and
subjected to coagulation only if indicated.

Our indications for advising photocoagulation in
retinal MA now are as follows:

(1) Recurrent bleeding or the threat of such. MA
presenting only with haemorrhage should be
observed initially and treatment offered only if
decompensation of the MA continues without stable
aneurysmal closure. Resolved MAs require no
treatment.

(2) Exudates involving the macular area, since no
time limit is known for the development of perma-
nent damage to central visual function. Lewis ef al.’
reported that direct treatment of MAs accelerated
the rate of absorption of exudates with speedy
recovery of visual function. It seems necessary to seal
the MA directly to bring about immediate reduction
in formation of exudates. As long as the MA is
perfused exudates will continue to form, and we
consider that direct phototherapy is a safe method of
stemming aneurysmal leakage quickly and inducing
closure of the MA.

CONCLUSION )

Retinal MAs are probably commoner than is
realised. They may confront the ophthalmologist in
one of three ways: (1) sudden loss of vision due to
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haemorrhage (group I); (2) minor visual disturbances
reflecting an exudative response (group II);

" (3) symptomless—either with exudates where there

is no direct or indirect macular involvement or as a
resolved MA in the form of a Z-shaped kink with or
without plaque.

Retinal MAs arise on the first three orders of the
retinal arterial tree in most cases, though occasion-
ally they may originate on small branches of the
major arterial tree. The latter tend to reach a very
large size and promote severe exudative phenomena
in the retina.

‘Slow to clear’ vitreous haemorrhage may hide a
ruptured aneurysm. When the haemorrhage clears,
the only sign of a previously ruptured MA may be a
vessel kink overlying a pseudodisciform lesion. In
this way MAs as a cause of vitreous haemorrhage
may go unrecognised. Where the MA is still visible
when the haemorrhage resolves, treatment is
indicated, as the risk of recurrent haemorrhage
and/or exudationis high. A Z-shaped kink indicates a
resolved and stable MA and does not require treat-
ment. Treatment should also be given when macular
function is threatened by leakage and exudation from
the weakened wall of the MA and dilated surround-
ing capillaries.

We favour phototherapy direct to the MA either
with xenon arc or laser, and we have observed no
untoward sequelae. We have not encountered bleed-
ing during or after treatment, as have others,***"
though we accept that the risk of haemorrhage is
probably greater with the argon laser. Direct treat-
ment speeds the rate of absorption of perianeurysmal
exudates and seals the MA itself. The question of
direct or indirect treatment of MAs, however,
remains controversial,'**" and further study and
follow-up are necessary.
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