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Abstract
Aim—To review retrospectively 74 con-
secutive cases of combined phacoemulsi-
fication and transpupillary drainage of
silicone oil.
Methods—Candidate patients for in-
traocular silicone oil removal and cataract
extraction underwent combined phaco-
emulsification and transpupillary drain-
age of silicone oil through a planned
posterior capsulorrhexis and without the
use of a pars plana infusion line.
Results—The retina remained attached in
59 (79.7%) patients postoperatively. In this
success group, the postoperative visual
acuity improved in 42 (71.2%) patients.
There was no association between age,
duration of silicone oil tamponade, pre-
operative diagnosis, macular status or
number and nature of previous surgery,
and the incidence of redetachment follow-
ing silicone oil removal.
Conclusion—Combined phacoemulsifica-
tion and transpupillary drainage of sili-
cone oil is a safe and reliable technique
that oVers the main advantage of dimin-
ished surgical trauma.
(Br J Ophthalmol 2001;85:942–945)

Silicone oil serves as intraocular tamponade
after pars plana vitrectomy and is widely used
for the treatment of complex retinal detach-
ments. Because the incidence and severity of its
complications such as cataract and glaucoma
increase with its intraocular duration1–3 it is
recommended that silicone oil is removed as
soon as its tamponade eVect is no longer
needed.4–6 Cataracts can develop in nearly all
eyes in which the silicone oil remains in situ for
a few months7–10 and up to 60% of lenses that
appear relatively clear at the time of silicone oil
removal will also develop a clinically significant
cataract after 2 years.10 11

Removal of oil can be combined with either
extracapsular cataract extraction12 13 or phaco-
emulsification. Various techniques of com-
bined phacoemulsification and oil removal
have been described14–17 and a less invasive
method obviating the use of a pars plana infu-
sion line and based on hydrodynamic expres-
sion of the oil through a planned posterior cap-
sulorrhexis has recently been recommended
and adopted.18 19 This simplified method de-
scribed in small series oVers the advantages of
quicker and less invasive surgery with faster
visual rehabilitation. Theoretical disadvantages
lie in the violation of the posterior capsule
integrity. This study was conducted to assess
the outcome of 74 consecutive patients under-
going this particular technique of combined

clear corneal phacoemulsification, transpupil-
lary silicone oil drainage, and intraocular lens
implantation.

Materials and methods
Candidate patients for intraocular silicone oil
removal and cataract extraction underwent
combined phacoemulsification and transpupil-
lary silicone oil drainage through a single supe-
rior corneal incision and without a pars plana
infusion line. The surgery was performed
under general anaesthetic in 65 (88%) cases.
At the end of a standard clear corneal phacoe-
mulsification a central posterior capsulorrhexis
with a diameter of approximately 3 mm was
performed with forceps. A 20 gauge Rycroft
canula was then introduced through the
corneal incision and balanced salt solution
(BSS) irrigated into the vitreous cavity. The
stream of fluid directed through the posterior
capsulorrhexis floats the silicone oil out
through the pupil and the corneal incision and
simultaneously replaces it with balanced salt
solution. The infusion flow was continued until
all oil was removed. The corneal section was
then enlarged and a single piece poly(methyl-
methacrylate) (PMMA) intraocular lens (IOL)
implanted in the capsular bag or in the ciliary
sulcus in front of the anterior capsule as appro-
priate. The corneal wound was then closed
with a 10.0 nylon suture and a subconjunctival
injection of steroid and antibiotic was given at
the end of each case. Care was taken through-
out the procedure to avoid prolonged hypot-
ony. All the patients were reviewed and
examined on the first postoperative day and at
regular intervals thereafter. Descriptive meth-
ods were used in statistical analysis except
when assessing the association between cat-
egorical study factors and redetachment where
Fisher’s exact test was used.

Results
PATIENT CHARACTERISTICS

Seventy four patients (51 men, 23 women)
with a mean age of 52.9 years (range 12–82
years) underwent combined phacoemulsifica-
tion and silicone oil removal. The commonest
indications for vitrectomy and silicone oil
(1000 centistoke) injection were rhegmatog-
enous retinal detachment (RRD) with prolif-
erative vitreoretinopathy (PVR) (n = 45) and
giant retinal tear (GRT) (n = 22). Other
indications are summarised in Table 1. The
macula was detached in 61 eyes (82.4%).
Twenty eight eyes (37.8%) had silicone oil
injection as a primary procedure and 46 eyes
(62.1%) had a history of at least one other reti-
nal detachment operation before the place-
ment of silicone oil. Additional surgical ma-
noeuvres at the time of silicone oil injection
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included epiretinal membrane (ERM) peel
where appropriate, encirclement with a 276
hard silicone tyre (n = 14) and relaxing
retinectomy (n = 31). The median duration of
silicone oil tamponade after pars plana vitrec-
tomy was 5.0 months (range 3–19 months).
The retina was clinically attached in all cases
with no evidence of residual traction before
silicone oil removal and 65 (87.8%) eyes
received preoperative prophylactic 360 degrees
peripheral argon laser retinopexy (Table 1).
The median length of patient follow up was 10
months (range 2–42 months).

SURGICAL RESULTS

The retina remained attached in 59 (79.7%)
eyes following combined phacoemulsification
and silicone oil removal. In this success group,
the postoperative visual acuity (VA) improved
in 42 (71.2%) eyes, remained the same in nine
(15.2%) eyes and deteriorated in seven
(11.8%) eyes. Visual acuity could not be
assessed in one of these patients with learning
diYculties. The best corrected postoperative
VA of the 48 eyes with previous macula-oV
retinal detachment was 6/12 or better in seven
eyes (14.6%), between 6/60 and 6/18 in 24
eyes (50%), and worse than 6/60 in the
remaining 16 eyes (33.3%). The best corrected
postoperative VA of the 11 eyes with previous
macula-on retinal detachment was 6/12 or bet-
ter in four cases (36.4%) and between 6/18 and
6/60 in seven cases (63.6%).

Fifteen eyes (20.2%) sustained a recurrent
retinal detachment after silicone oil removal
(Table 2). Ten (66.7%) occurred within the
first 3 weeks and five (33.3%) redetached after
1 month. Of the 15 failures, one eye was
reattached with a cryo/buckle procedure and

11 required oil exchange with epiretinal mem-
brane (ERM) peel and argon laser retinopexy
as indicated. Three eyes were deemed inoper-
able due to massive ERM reproliferation and
were treated symptomatically. The best cor-
rected postoperative VA in this group of 15
eyes with redetachment was less than 6/60 in
all patients except for one case with a VA of
6/12 (Table 2).

COMPLICATIONS

Peroperative anterior capsulorhexis tear oc-
curred in two eyes and necessitated conversion
to extracapsular cataract extraction.

Postoperative subluxation of the lens within
the capsular bag was observed in one eye and
led to successful replacement of the 5 mm lens
with a larger one.

Of the four eyes that developed persistent
postoperative hypotony (intraocular pressure
<5 mm Hg) only one eye had a preoperative
pressure of less than 10 mm Hg (8 mm Hg).
Three eyes redetached subsequently and one
eye remained hypotonous but attached. Four
other eyes developed raised postoperative
intraocular pressure requiring medical treat-
ment.

Excluding the group of eyes with recurrent
retinal detachment, the postoperative visual
acuity was limited by macular ERM prolifera-
tion in 13 eyes and non-specific macular scar-
ring in 10 others. Cystoid macular oedema
(CMO) occurred in two eyes and a macular
hole in one eye. Posterior capsular thickening
and contraction necessitated neodymium-
yttrium-aluminium-garnet (YAG) laser cap-
sulotomy in three cases. No cases of vitreous
haemorrhage, choroidal haemorrhage, hy-
phaema, or postoperative keratopathy were
seen in our patients. One eye only had a small
residual symptomatic oil bubble postopera-
tively.

Discussion
ADVANTAGES/DISADVANTAGES

Our technique of silicone oil removal com-
bined with phacoemulsification is similar to
that described by Jonas et al18 except that we
performed clear corneal incisions on all eyes.
This combined approach is less invasive, averts
conjunctival and scleral incisions, and avoids
the complication of iris prolapse and loss of iris
pigment epithelium as reported by some
authors during silicone oil extrusion through a
more posterior limbal wound.18 There is no
interference with the pars plana and peripheral
retina thus reducing the risk of peripheral
iatrogenic retinal breaks, subretinal infusion,
and vitreous or choroidal haemorrhage.18 In
addition, it oVers the advantages of shorter
duration of surgery and quicker visual rehabili-
tation and reduces the need to perform a
potentially diYcult postoperative neodymium-
YAG capsulotomy on a densely thickened pos-
terior capsule.7 9 12 16 20 Drainage of silicone oil
is usually complete reducing the risk of oil
bubbles adhering to the posterior IOL surface
and the only five patients who received a fold-
able silicone intraocular lens early in our series
did not show any sign of complications. It is

Table 1 Preoperative features (n=74 eyes)

Study factor Number (% of n)

Indications for silicone oil RRD + PVR 45 (61)
GRT + retinal detachment 22 (30)
Traumatic retinal detachment 4 (5)
Combined tractional and RRD 2 (3)
RRD in acute retinal necrosis 1 (1)

Silicone oil injection as a primary procedure 28 (38)
as a second procedure 33 (45)
as a third procedure 10 (13)
as a fourth procedure 3 (4.0)

Macula-oV 61 (82)
Encirclement 14 (19)
Retinectomy 31 (42)
Prophylactic argon laser retinopexy 65 (88)

Table 2 Anatomical and visual results (n= 74 eyes)

Study factor Postoperative VA
Number
(% of n)

Remained attached Previously macula-oV * 6/12 or better 7 (15)
6/18–6/60 24 (50)
Less than 6/60 16 (33)

Previously macula-on 6/12 or better 4 (36)
6/18–6/60 7 (64)
Less than 6/60 0 (0)

Redetached 6/12 or better 1 (7)
6/18–6/60 0 (0)
Less than 6/60 14 (93)

* Assessment of VA was not possible in one patient with learning diYculties
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nevertheless recommended to avoid silicone
IOL implants as silicone oil bubbles can
irreversibly adhere to these artificial
lenses.15 21 22

The main disadvantage of this technique lies
in the violation of the posterior capsule
integrity. This oVers the increased theoretical
risk of capsular bag instability, postoperative
retinal detachment,23 24 and cystoid macular
oedema.25 In case of the posterior capsulotomy
becoming too large or irregular with inad-
equate capsular support, the IOL can be
implanted in the ciliary sulcus in front of the
anterior lens capsule. Conversely, the absence
of vitreous traction in these eyes decreases the
risk of postoperative retinal detachment and
cystoid macular oedema. These are more likely
to arise as a consequence of the complicated
nature of the initial retinal detachment rather
than be attributable to the method of oil
removal.26 On the other hand, theoretical con-
cerns exist regarding the damage caused to
corneal endothelium by silicone oil flowing
across the anterior chamber and out of the eye
but no cases of postoperative clinically signifi-
cant keratopathy were encountered in this
series. In addition, by virtue of using one
corneal incision only, this technique has the
inconvenience of precluding additional neces-
sary intraoperative posterior segment manoeu-
vres such as epiretinal membrane peeling.

REDETACHMENT

Redetachment rate after silicone oil removal
has been reported to vary between 6% and
33%.5 6 11 14 27–31 Our redetachment rate (20%)
is similar to that reported above and in other
smaller series using a similar technique of
combined phacoemulsification and silicone oil
removal.15 18 19 The incidence of new iatrogenic
retinal breaks may be reduced by avoiding pars
plana sclerotomies and the risk of redetach-
ment may also be lessened by performing
preoperative prophylactic 360 degree periph-
eral laser retinopexy.32 33 However, in the
absence of similar preoperative characteristics
and similar criteria for oil removal, valid com-
parison of redetachment rates between studies
is diYcult.

Age did not seem to influence the outcome
of surgery in our series, as the mean age of
patients who redetached after silicone oil
removal (54.0 years, range 19–82) was similar
to that of patients who remained attached
(52.6 years, range 12–81). There was also no
association between the length of oil retention
and the incidence of retinal redetachment as
the median duration of silicone oil tamponade
was equal in both groups (5.0 months). This
failure to demonstrate a reduction in the rede-
tachment rate after longer silicone oil tampon-
ade is also confirmed by some studies4 5 27 28 30 34

but not others.29 35

Although the proportion of eyes with a giant
retinal tear is higher in the redetachment group
(47%) compared with the success group
(25%), these data provide no evidence of a dif-
ference in preoperative diagnosis between the
two groups as assessed by the Fisher’s exact
test (p = 0.19). This test also demonstrates no

significant diVerence in the macular status of
the detachment (on or oV) before silicone oil
injection between the two groups (p = 1.0).
Although the proportion of patients without
preoperative 360 degree peripheral laser retin-
opexy is higher in the redetachment group
(20%) than in the success group (10%), the
Fisher’s exact test demonstrates no significant
diVerence in the number of patients with
preoperative retinopexy between the two
groups (p = 0.37). Moreover, we did not detect
any association between previous encirclement
(p = 1.0) or retinectomy (p = 0.77) and surgi-
cal outcome after silicone oil removal. Con-
trary to a previous report,29 a higher number of
previous vitreoretinal procedures was not asso-
ciated with a higher redetachment rate in our
study (p = 0.86) and this result is confirmed
elsewhere.30 The fact that we have found little
evidence of any association between the factors
under study and redetachment may well be a
reflection of the low power of this study.

VISUAL ACUITY

The silicone oil study confirmed that removal
of silicone oil in anatomically successfully
operated eyes significantly increases the likeli-
hood of improved visual acuity in eyes after
surgery for severe PVR.4 The postoperative
visual acuity improved in 42 (71.2%) of 59
successfully operated eyes in our series, re-
mained the same in nine (15.2%) eyes and
deteriorated in seven (11.8%) eyes. This
incidence of postoperative visual acuity dete-
rioration is similar to that reported by other
authors11 30 and has been attributed to macu-
lopathy (hypotony, ERM, CMO and non-
specific scarring) in all these cases. Postopera-
tive visual acuity may be improved by epiretinal
membrane peel at the time of surgery.4 On the
other hand, 14 (93.3%) redetached eyes in this
series failed to achieve a vision of 6/60. This
poor visual prognosis after redetachment is
confirmed by other studies.29 30

Conclusion
Combined phacoemulsification and transpu-
pillary silicone oil drainage through a planned
posterior capsulorrhexis and without a pars
plana infusion line is a simpler and less invasive
technique that oVers the advantages of dimin-
ished surgical trauma and reduced incidence of
postoperative capsular thickening. We believe
that this technique should be reserved for
patients with a stable retina and closed retinal
breaks not in need of additional surgical
manoeuvres at the time of oil removal.
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