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RETINAL REDETACHMENT
AFTER SILICONE OIL

REMOVAL

Proper choice of vitreoretinal techniques and endotamponade can lead to a high rate

of anatomic success.

BY OGUGUA N. OKONKWO, MD, FRCS(Epin), FWACS

Silicone oil can be an effective tamponade in
complex cases of retinal detachment such as
in giant retinal tears, trauma, proliferative vit-
reoretinopathy (PVR), and diabetic tractional
detachment. In these cases, the oil provides a
clear view of the fundus and retina, which is
not possible in an air- or gas-filled eye. After

a variable period of tamponade, it is standard practice to
remove the silicone oil (except in certain situations, such as
eyes with hypotony). However, removal of silicone oil can
induce retinal redetachment. In fact, rates of retinal rede-
tachment after silicone oil removal vary widely, between
6% and 28%."3 Also, a higher number of previously failed
retinal detachment surgeries appears to be a significant risk
factor for redetachment.>4

REASONS FOR REDETACHMENT

Other known risk factors for redetachment include
the surgeon factor, the patient’s visual acuity prior to
silicone oil removal, incomplete removal of vitreous base,
absence of an encircling band in eyes with PVR in which
an inferior retinotomy was not performed, indication for

AT A GLANCE

Retinal redetachments can complicate the removal of
silicone oil.

New and preexisting retinal breaks may cause the
retina to redetach after removal of silicone oil.

Previously failed retinal detachment surgeries increase
the risk for redetachment.
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Figure 1. Inferior PVR retinal redetachment with marked
fixed folds in the inferior retina of this eye occurred
6 months after silicone oil removal.

pars plana vitrectomy, and axial length of the eye.* The
duration of silicone oil tamponade does not appear to
affect redetachment rate. Interestingly, 360° prophylactic
laser retinopexy applied 1 to 3 months before silicone
oil removal has shown some benefit in preventing retinal
redetachment.>®

In a review of 27 redetached retinae at my practice, the
critical timing for a retinal redetachment to occur appears
to be within postoperative weeks 1 to 4. Jonas et al report-
ed a timeframe of 2 days to 5.5 months.?

The retina may redetach after silicone oil removal due
to formation of new retinal breaks in areas not previously
treated with laser or cryotherapy. Alternatively, preexisting



retinal breaks may have been missed and thus not treated
effectively. Such breaks have the potential to reopen after
silicone oil removal. It is not uncommon for new or missed
breaks to occur in the macula as macular holes.

PVR is another potential cause of redetachment, and it
may arise as a new process of proliferation after silicone
oil removal or as progression of a preexisting PVR process.
Proliferation exerts tractional forces on the retina and results
in formation of fresh breaks or reopening of old breaks, as
well as traction-induced folds on the retina. The PVR process
can arise in any portion of the retina, although it has a predi-
lection for the inferior retina (Figure 1). With the availability
and common use of heavy silicone oil, the inflammatory
milieu shifts to the superior aspect of the retina, thus predis-
posing the superior retina to PVR formation.

ADDRESSING REDETACHMENTS

If a retinal redetachment is localized within an area of
prior laser photocoagulation (usually in the retinal periph-
ery and sparing the macular area), then it may be decided
to undertake no further attempt at retinal reattachment.
Also, if a patient’s prognosis is deemed to be extremely
poor, possibly due to advanced PVR with significant ante-
rior proliferation and traction involving the ciliary body
resulting in hypotony, surgery can be abandoned. Some
trauma cases are better left observed.

Repeat vitrectomy with endotamponade is the approach
to retinal redetachment most commonly employed in our

Figure 2. Attached inferior retina with retinal laser
marks. An inferior retinal redetachment was managed
with revitrectomy and short-term endotamponade using
perfluorocarbon, which was exchanged with 20% SF gas
after 3 weeks.

d{ Silicone oil is an excellent
tamponade agent and is most

commonly used for the majority
of retinal detachments.

department. The vitrectomy usually involves addressing
the cause of the redetachment, which often warrants PVR
surgery. Thorough shaving of the peripheral vitreous base is
accomplished using wideangle viewing systems and a scleral
indentation technique. Both 23- and 25-gauge systems can
be effective for shaving the peripheral vitreous, and the
procedure can be more safely performed with higher-speed
cutting and low vacuum settings. Vitreoretinal techniques
such as retinotomy and retinectomy can be employed, as
can scleral buckling. Most cases require peeling of epireti-
nal membrane, with or without the use of a vital dye, and
removal of subretinal membranes. The inverted flap tech-
nique, in which elements of the surrounding peeled internal
limiting membrane are inverted into the macular hole, can
be useful to achieve macular hole closure.

Silicone oil is an excellent tamponade agent and is
most commonly used for the majority of retinal detach-
ments. Although it provides an effective tamponade for
most superior retinal breaks, it may provide unsatisfactory
results for inferior retinal breaks because the density of
silicone oil is lower than that of water. This results in an
aqueous inflammatory environment that may increase the
possibility of inferior PVR development. In such a case, the
use of a heavier-than-water silicone oil (ie, heavy silicone
oil), can provide satisfactory and effective tamponade of
the inferior PVR detached retina.’

Heavy silicone oil is composed of a chemical mixture
of silicone oil and a perfluorochemical. It has been used
in repeat vitrectomy with good outcomes. We use heavy
silicone oil as tamponade for between 3 and 6 months, but
reports suggest that it can be retained for several months
or years.'” Complications associated with heavy silicone
oil use include emulsification, increased intraocular pres-
sure, and intraocular inflammation. It is also a more difficult
tamponade to remove from the eye. Care should be taken
to avoid contact between heavy silicone oil and perfluoro-
carbon liquids (PFCLs), as this will result in sticky silicone oil.
Thus, heavy silicone oil should be injected only after air-fluid
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Figure 3. Attached retina with laser marks in the inferior retinal periphery (A). A longstanding PVR pseudophakic retinal
detachment with an inferior retinal redetachment that was managed with 3 weeks of perfluorocarbon endotamponade that

was finally exchanged with balanced salt solution (B).

exchange. Superior PVR can occur as a result of relocation of
the PVR milieu to a superior retinal location.

Although PFCLs have been reported to cause toxicity in
animal studies, they can be employed for short-term tam-
ponade in human eyes." We have used PFCL for periods of
5 days to 4 weeks for inferior PVR redetached retina with
good outcomes (Figures 2 and 3). The PFCL can then be
replaced with saline, air, gas, or silicone oil, depending on
retinal stability. We have found short-term use of PFCLs
for inferior retinal tamponade to be a useful tool to rescue
some difficult cases. We have noted inflammation and
emulsification in eyes with up to 1 month of PFCL tampon-
ade but not in eyes with tamponade of a shorter duration.

Another option for endotamponade is longer-acting
gas (C,F,), which can be used in some cases with lesser
degrees of PVR.

CONCLUSION

When addressing retinal redetachments, retina specialists
should choose a tamponade based on case presentation
and the site of the PVR process. Anatomic success rates
after repeat vitrectomy can be high, thanks to available
technology and effective tamponading options. Although
visual outcomes may not always reflect the anatomic suc-
cess achieved, they are typically quite good, with improved
or stabilized vision in the majority of eyes. m
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