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Fluorescein angiographic ﬁndings inthree patients with long-term intravitreal liquid silicone

Fig. 4 FFA of case I (+28 seconds). Superior retinal vessel
attenuation contrasts with vessels below the disc.

development of a fresh tear. After revision of the
scleral buckle the retina was successfully reattached,
but one month later detachment recurred with
development of PVR. In February 1982, 3 ml of liquid
silicone (12500 centistokes) was injected into the
vitreous cavity after external drainage of subretinal
fluid and internal drainage of liquid vitreous. After
six years her visual acuity is hand movements in the
right eye, 6/6 left. The right cornea is clear, intra-
ocular pressure is normal, and moderate posterior
subcapsular lens opacity is present. A fibrous mem-
brane separates the oil from the lens. The upper half
of the retina is attached, the inferior half is detached
and rigid. A high 360° scleral buckle is present, and
oil fills about one-third of the vitreous cavity.

Fig. 5 shows a deep peripheral buckle, and wide-
spread fibrous encapsulation of the silicone bubble.

Fig. 5 Superior retina of case 2. The silicone oil is
encapsulated with scar tissue. A deep peripheral indent is
visible.
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Fig. 6 FFA of case 2 (+9 seconds). A narrow retinal vessel
behind the silicone oil bubble does carry the dye.

An attenuated retinal vessel behind the bubble is
present. FFA shows filling of this vessel at 9 seconds
(Fig. 6), and it emptied by 18 seconds.

CASE 3

Male, 33 years. This highly myopic patient developed
a large inferotemporal dialysis in his right eye one
month after major blunt trauma in March 1982.
Conventional detachment surgery was only tem-
porarily successful owing to the development of
proliferative vitreoretinopathy, and in July 1982 a
vitrectomy with gas tamponade was carried out. This
failed to reattach the retina, and 3 ml of silicone oil
(2000 centistokes) was injected later that month.
After six years his visual acuity is perception of light
in the right eye, 6/12 in the left. The patient

Fig.7 Superior retina of case 3. The inferior meniscus of the
silicone oil bubble obscures the disc. Superior retinal vessels
appear markedly narrowed compared with those below.
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Fig. 8 FFA of case 3 (+45 seconds. There is no significant
perfusion of the retinal vasculature above or below the disc.

is on topical hypotensive medications for chronic
glaucoma, and a silicone emulsion is present in the
anterior chamber. The iris is rubeotic. The lens is
clear, and silicone fills about half the vitreous cavity.
The superior two-thirds of the retina is attached, the
remaining one-third shallowly detached. The optic
disc is widely and deeply cupped.

Fig. 7 clearly shows the meniscus of silicone
obscuring the optic disc. Retinal vessels of normal
calibre below the disc contrast with the superior
retinal vessels, which are hard to discern. FFA shows
essentially no filling of the attenuated superior
vessels. At 45 seconds there is no fluorescein visible
in the retinal circulation above or below the disc
(Fig. 8).

Discussion

While long-term complications of ILS such as
cataract, glaucoma, and corneal decompensation are
well recognised," the long-term effect of ILS on the
neuroretina remains a controversial issue.

A clinical study of 407 eyes with long-term ILS
stressed that useful vision remained even after 10
years in 25% of initially successful cases.' Recurrent
retinal detachment was the major cause of late loss of
vision. Nevertheless clinical opinion is divided on the
question of early removal of ILS. McCuen et al.
recommend removal between three and six months
postoperatively,” while Casswell and Gregor advo-
cate removal in only a small number of patients."

As a tool in the diagnosis of retinopathy electro-
retinography (ERG) is limited by the fact that
silicone is an electrical insulator.®” Factors such as
quantity of ILS injected, presence or absence of
posterior vitreous detachment, and methods of
measurement may explain at least part of the variable
ERG findings in experimental animals.™*
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Histological studies on experimental animals have
also yielded conflicting results. Lee et al.' and Mukai
et al.** demonstrated that in monkeys ILS penetrated
the retina through breaks in the inner limiting
membrane within hours of instillation. Retinal phos-
pholipid was attracted to the main body of ILS,
leached out of the retina, and inner retinal layer
damage was noted. A toxic retinopathy was postula-
ted on this basis. In contrast Gonvers et al." found
that in rabbits retinal damage was limited to the outer
plexiform layer, while Ober et al.® failed to show any
histological changes that could be differentiated from
operated control eyes.

To our knowledge there have been no fluorescein
studies on long-term human eyes with ILS except for
a single case report of a patient six months after ILS
instillation.” This showed fluorescein leakage in-
feriorly, adjacent to intraretinal deposits of silicone
that had been demonstrated on slit-lamp biomicro-
scopy. On the basis of this report the authors
advocated removal of silicone when intraretinal
droplets were clinically apparent.

Fluorescein leakage was not seen in any of our
patients, but all showed a marked delay in arteriolar
filling under the silicone bubble. A profound loss of
retinal capillaries underlying a silicone bubble has
been demonstrated in this laboratory in a single cat
eye in which the ILS had been present for 22 months.*
* While this finding remains to be confirmed, it
is supported by the fluorescein changes described
above. These could be due to a toxic effect of ILS
on the retinal microvasculature itself, secondary to
damage to the neuroretina, or possibly atrophic in
response to high intraretinal partial pressures of
oxygen, which would in turn be secondary to the
silicone oil resisting oxygen diffusion into the vitre-
ous cavity. ILS is known to act as a barrier to the
diffusion of oxygen."

An alternative explanation for the observed
fluorescein findings is that silicone droplets had
invaded the retinal arterioles and mechanically
obstructed them. Mukai et al. found a single pre-
sumed silicone ‘spherule’ lying within a retinal
arteriole during multiple sections of a monkey retina
subjected to long-term ILS.? It has been pointed out
that some retinas that have been chronically detached
respond by progressive narrowing of the retinal
vessels when the retina is reattached, with deteriora-
tion of visual function." The observation of similar
FFA findings above and below the ILS bubble in
patient 1, in whom the retina was fully reattached,
lends weight to this argument, though the oil was
mobile in this patient.

The interpretation of FFA studies on patients such
as these is difficult, not only owing to the problems of
visualisation, but also to the surgical procedures that
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precede the use of ILS. Despite this we belicve that
useful information can be gained in selected patients,
particularly in regard to the question of long-term
retinal toxicity involving the retinal vasculature. It is
hoped that further studies will be undertaken
on suitable patients, preferably in a prospective
sequential trial.

We are grateful for the help of our medical photographer Mr
Chris Barry for performing the FFA studies and preparing the
photographs.
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