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Fig. 9 Retina maintains normal
architecture three months after
vitrectomy and silicone oil injection
without evidence of residual
vitreous. (Haematoxylin and eosin,
X125).

of the electroretinogram,”* a finding confirmed by
the control eyes in our study. On day 2 eyes with
vitrectomy alone showed a decrease of 31% of b wave
amplitude, while those with vitrectomy and silicone

Fig. 10 Retina maintains normal
architecture six months after
vitrectomy and silicone oil injection
without evidence of residual
vitreous on retinal surface. (Luxol
fastblue, x125).

oil injection showed an average decline of 39%,
comparable with results after surgical injury alone
reported by Declerq and colleagues.? The degree of
initial decline has been found in part to vary with
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surgical irrigating solution, though decreases in
b wave amplitude may occur with scleral puncture
alone without intraocular irrigations.?

Eyes with and without silicone showed equal and
parallel initial declines in b wave amplitudes, fol-
lowed by increases to levels greater than baseline
values. The initial decline can now be attributed to
surgical intervention alone rather than to an effect
of silicone in the vitreous cavity, as previously
concluded.’

With surgical intervention alone,”* or with sili-
cone implantation, ERG a and b wave values usually
return to normal between two and seven days after
surgery. Armaly® has also previously demonstrated
normal ERGs after prolonged implantations of sili-
cone in the vitreous cavity. Prolonged reduction or
increasing loss of amplitude may be produced by
implanting a metallic foreign body in the vitreous
cavity or by injecting blood.»

The increase in b wave amplitude to values greater
than normal has not been previously reported and is
not readily explained. In experimental models a and
b wave amplitudes may be increased by lowering
temperature and increasing pH.? Alterations in ionic
content of the solution bathing the retina may also
produce alterations in wave forms.?®? Such local
changes may occur in vitrectomised eyes but have not
been systematically correlated with electroretino-
graphic changes. Increases in vitreous calcium,
magnesium, and protein concentration occur after
vitrectomy, while vitreous potassium is decreased.®
These changes usually revert to normal, however,
more quickly than does the increased b wave
amplitude we noted.

Lee and associates’ demonstrated early histo-
logical changes in rabbits and monkeys consisting
of swelling in the nerve fibre layer and hydropic
vacuolisation of ganglion cells in the retina. There
were early cloudy swelling changes in the rods and
cones. These findings reverted to normal in the late
stages, leaving only a reduction in the ganglion cells
and a commensurate reduction of the thickness of the
ganglion cell layer. Although these latter changes
were noted to be associated with a suppressed ERG,
the ganglion cell layer is not thought to make any
contribution to the ERG; therefore there cannot be a
causal relationship between these two findings.

Mukai and colleagues' noted spaces within the
retina shortly after silicone injection, which he inter-
preted as silicone particles. Phospholipids were
noted at the vitreoretinal interface. Later studies
identified empty spaces in the inner segment of the
retina."

Our findings of little change in the histology on
light microscopy confirm earlier work by Armaly’
and LaBelle and Okun.® Neither of these previous
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investigations demonstrated long-term damage to
the retina by intravitreal silicone oil. Early retinal
oedema was noted in both control and silicone in-
jected eyes by LaBelle and Okun® and was attributed
to surgical trauma.

Pathological studies in man after silicone oil injec-
tion are limited.”-* One detailed study by Manschot?
demonstrated degeneration in a retina that was
chronically detached, while two additional studies* *!
noted changes in eyes which had been phthisical for
five years. Studies on an eye which had been phthisical
for only a few months® showed only a few vacuoles
within the nerve fibre layer, with a homogeneous
layer of moderate electron density overlying the
inner limiting membrane. The intraretinal globules
were contained within macrophages and glial cells
rather than affecting the neurosensory elements of
the retina. Okun'’ noted that studies of 13 eyes
studied pathologically after silicone oil injection
showed only minimal reaction to the silicone itself,
but these cases were not recorded in detail.

No evidence of clinical silicone retinopathy has
ever been demonstrated.”®*'”3! On the contrary,
long-term follow-up studies have demonstrated
maintenance of vision for three,' 10, and 12" years
once the retina is reattached without evidence of loss
of vision attributable to silicone toxicity. The absence
of significant decline in the electroretinographic
response from animal eyes undergoing vitrectomy
and silicone oil injection supports the concept that
the retina tolerates intraocular silicone well and does
not provide evidence for a functional silicone
retinopathy.

This study was supported by a grant from the Wisconsin Council for
the Prevention of Blindness.
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