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INTRODUCTION

An increasing number of posterior segment disorders are
successfully managed with pars plana vitrectomy (PPV)
due to progressive refinements in vitreoretinal surgical
techniques. Cataract formation is a frequent complication
after vitrectomy, occurring in up to 80% of the cases (1).
Age of the patients, timing of vitrectomy, and use of gas
or silicone oil tamponade increases the incidence and
progression of cataract (1-5). 
It has been noted that cataract extraction in previously
vitrectomized eyes is often more complicated because of
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PURPOSE. To provide an overview of intraoperative and postoperative complications during pha-
coemulsification cataract surgery and to evaluate the visual results in patients having pars plana
vitrectomy (PPV) with 10 years of follow-up.
METHODS. Retrospective evaluation of intraoperative and postoperative complications and postop-
erative visual results in 134 consecutive patients who underwent phacoemulsification after PPV. Of
11,498 eyes treated with phacoemulsification, 143 (1.2%) had previous PPV during the 10-year pe-
riod (January 1, 1995-December 31, 2004). A total of 134 eyes were included in this study. 
RESULTS. The phacoemulsification procedure seemed to be difficult where there was a deep or fluc-
tuating anterior chamber (93%) and primary posterior capsule opacification (19%). The most fre-
quent intraoperative complications were posterior capsule rupture (9%) and incomplete capsular
rhexis (5%). Postoperative intraocular pressure elevation (7%), retinal detachment (6%), and pos-
terior capsule opacification (8%) occurred most frequently during the mean follow-up period of 18.2
months (1.5–110 months). Best-corrected visual acuity (BCVA) increased two or more Snellen E
lines in 55% of the cases or became better than or equal to 0.5 in 10% of the cases.
CONCLUSIONS. Despite the well-known difficulties encountered in vitrectomized eyes such as zonu-
lar damage, increased mobility of the lens-iris diaphragm, and altered intraocular fluid dynamics,
phacoemulsification proved to be a safe procedure in the hands of experienced surgeons. (Eur J
Ophthalmol 2007; 17: 601-4)
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various anatomic changes within the eye. Well-known po-
tential complications that may arise from this situation in-
clude poor pupil dilation, posterior synechiae, zonule
damage, posterior capsule tears, increased mobility of the
lens–iris diaphragm, and altered intraocular fluid dynam-
ics as a result of the absence of the anterior hyaloid face
(2-7). Because of these, phacoemulsification in vitrec-
tomized eyes has been reported to be associated with an
increased rate of complications (4). 
We retrospectively analyzed the incidence of intraopera-
tive complications and visual results in 134 cases under-
going phacoemulsification cataract surgery after PPV.
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PATIENTS AND METHODS

Phacoemulsification was performed on 143 previously vit-
rectomized eyes of 140 patients. Results of 134 surgeries
were collected in this study; 9 were unavailable for follow-
up.
The patients were between 21 and 78 years of age (mean
age 62.5 years).
Phacoemulsification was performed under peribulbar
anesthesia by three experienced surgeons through clear-
cornea tunnel incision, using a “divide and conquer” pha-
coemulsification technique with posterior chamber in-
traocular lens implantation. The mean follow-up period
was 18.2 months (1.5–110 months).

RESULTS

The number of phacoemulsification procedures and the
rate of surgery on vitrectomized eyes continuously in-
creased in our department between January 1, 1995, and
December 31, 2004 (Tab. I). The mean interval between
PPV and phacoemulsification was 23.5 months (1–96

months). The type of cataract was progredient in 82% of
the cases (110 eyes), mature in 14% of the cases (19
eyes), and tumescent in 4% of the cases (5 eyes). 
The PPV was performed mainly for retinal detachment
(42% of the cases, 56 eyes) and diabetic retinopathy
(30% of the cases, 40 eyes) (Tab. II).
Sulfur-hexafluoride or silicone oil tamponade was used
during the PPV in 74 eyes (55%) and 60 eyes (45%), re-
spectively. Silicone oil was left in the eye in all cases. The
phacoemulsification procedure became difficult because
of fluctuation of the anterior chamber or extremely deep
anterior chamber in 93% of the cases (126 eyes), be-
cause of primary posterior capsule opacification (19%),
and because of small pupil in 6% of the cases (8 eyes).
Intraoperative complications during phacoemulsification
were posterior capsule rupture in 9% of the cases (12
eyes), incomplete capsular rhexis in 5% of the cases (7
eyes), dropped nucleus in 2% of the cases (3 eyes), and
zonulolysis in 2% of the cases (3 eyes). 
Early postoperative complications were intraocular pres-
sure elevation in 7% of the cases (9 eyes), retinal detach-
ment in 6% of the cases (8 eyes), and fibrinous iritis and
hyphema in 1% of the cases (1 eye). 
Late postoperative complications were posterior capsule
opacification requiring Nd-YAG capsulotomy in 8% (11
eyes) and macular edema in 3% of the cases (4 eyes). 
Mean preoperative best-corrected visual acuity (BCVA)
was 0.21, mean postoperative BCVA became 0.41.
BCVA increased (by a minimum of 2 Snellen E lines) in
55% (74 eyes), decreased in 9% (12 eyes), and showed
no change in 36% (48 eyes).
We compared eyes with good (better than or equal to 0.5)
and poor (worse or equal to 0.1) final BVCA. Post-pha-
coemulsification BCVA became better than or equal to 0.5
in 14 eyes (10%) and worse than or equal to 0.1 in 30
eyes (22%). In cases with good final BCVA, PPV was per-
formed due to vitreous hemorrhage (diabetic retinopathy
in 9 eyes or venous occlusion in 3 eyes) and due to
epiretinal membrane (2 eyes). No complication occurred
during and after phacoemulsification in these eyes. 
Macular disease was the cause of the poor final BCVA in
25 eyes (19%). Due to earlier retinal detachment with
macula off (12 eyes), diabetic maculopathy (6 eyes),
epiretinal membrane (4 eyes), nondiabetic macular edema
(2 eyes), and complete venous occlusion (1 eye), the BC-
VA could not improve. Serious complications during or af-
ter phacoemulsification caused a poor visual outcome in
5 eyes (4%). Postoperative intraocular pressure elevation

TABLE I - NUMBER OF PHACOEMULSIFICATION AND
RATE OF VITRECTOMIZED EYES AT OUR CLIN-
IC IN THE LAST 10-YEAR-PERIOD

1995-99 Phaco: 1893 After PPV: 15 0.8%
2000 1504 13 0.9%
2001 1822 19 1.0%
2002 1933 27 1.4%
2003 2292 35 1.5%
2004 2054 34 1.7%
Total 11498 143 1.2%

TABLE II - ETIOLOGY OF PPV

Retinal detachment 42% 56 eyes
Diabetic retinopathy 30% 40 eyes
Epiretinal membrane 9% 12 eyes
Vitreous haemorrhage after 
venous occlusion 7% 9 eyes
Macular hole 4% 6 eyes
Non diabetic macular oedema 4% 5 eyes
Traumatic vitreous haemorrhage 3% 4 eyes
Uveitis 1% 2 eyes
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caused optic nerve damage in 2 cases (2%), cystoid mac-
ular edema developed in 2 cases (2%), and dropped hard
nucleus with retinal damage during phacoemulsification
occurred in 1 case (1%).

DISCUSSION

Phacoemulsification can be more difficult on previously
vitrectomized eyes because of the small pupil, deep or
fluctuating anterior chamber, primary posterior capsule fi-
brosis, and hard nucleus of the lens. The results of our
study showed a higher rate of posterior capsule (PC) rup-
ture than that reported in the United Kingdom National
Cataract Surgery Survey (8). The complication rates in this
study were generally less than those in previous reports
on vitrectomized eyes. Biró and Kovács reported a 4%
rate of PC rupture and 4% rate of dropped nucleus in a
vitrectomized study group of 41 patients (2). We regis-
tered 9% of PC rupture and 2% of dropped nucleus in
134 patients. Pinter and Sugar (5) found that the loss of
nuclear fragments in the posterior segment occurred in
1.92% of vitrectomized eyes, similar to our results. The
results of the study by Misra and Burton suggest that
eyes with and without prior PPV have a similar likelihood
of having intraoperative complications (9). 
A clear corneal approach for phacoemulsification is rec-
ommended, avoiding the conjunctival–scleral scarring
from previous retinal surgery (10). No intraoperative
wound-related problems have been seen using a clear
corneal approach. Similar to previous surgeons (2, 5, 9,
10), most eyes in this study had deeper anterior chamber
than in nonvitrectomized eyes. Sudden changes in the an-
terior chamber depth can occur at any time during
surgery because of a disparity between fluid flow and out-
flow which results from the absence of vitreous support
(4, 6). Lowering the infusion bottle has been shown to
manage this problem effectively (4, 6, 10). Accurately
sized wounds, including the clear corneal incision for the
phaco tip and the side port for the nucleus manipulator,
help to maintain a relatively sealed chamber during
surgery and minimize fluctuation of the anterior chamber
depth (9). 
Long lasting surgery and multiple procedures predispose
the vitrectomized eye to a greater likelihood of compro-
mised zonules and capsule damage (4, 10). Thorough hy-
drodissection, confirmation of adequate lens rotation be-
fore phacoemulsification, and gentle nucleus mani-

pulation help to avoid unnecessary zonular stress and
posterior capsule tears. 
We used the divide and conquer phacoemulsification
technique described by Gimbel (11). The cracking and
fragmentation maneuvers allow phacoemulsification to be
extended to patients with hypermature and brunescent
lenses, as well as small pupils. 
Post-phacoemulsification posterior capsule opacification
requiring Nd-YAG capsulotomy is a frequent late compli-
cation in post-vitrectomized eyes (2); 8% of the eyes in
our study seemed to have this complication. 
Post-phacoemulsification BCVA mostly depends on the
state of the macula. In 10% of our patients BCVA became
better than or equal to 0.5. Mean preoperative BCVA du-
plicated after the phacoemulsification procedure. 
Phacoemulsification is a safe procedure for cataract ex-
traction on previously vitrectomized eyes, and allows a
quick rehabilitation.
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