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ABSTRACT
Purpose: To evaluate whether performing early pars plana vitrectomy (PPV) affects visual outcomes of patients with re-
tained lens fragments after a complicated cataract surgery (CS).
Material and Methods: 38 eyes of 38 consecutive patients that underwent PPV for retained lens fragments at Gazi Uni-
versity, Ophthalmology Department from May 2007 to February 2011 were reviewed. Associated ocular co-morbidities, time 
interval between CS and PPV, and their effect on visual prognosis were evaluated.
Results: The mean follow-up period after PPV was 6.3 months. 21 patients (55%) had PPV within 1 week of CS (group A), 
and 17 patients (45%) had PPV after more than 1 week of CS (group B). In group A, 14 (66.6%) patients had preexisting ocu-
lar co-morbidities whereas in group B only 3 patients (18%) had preexisting ocular co-morbidities. PPV caused significant 
improvement in final VA’s in both groups. The mean pre-PPV logMAR best corrected visual acuity (VA) improved from 1.51 
to 0.9 in group A (p <0.005) and 2.35 to 1.4 in group B (p<0.005).  
Conclusion: Early PPV for retained lens fragments after cataract surgery can be useful for saving vision even in eyes with 
lower visual expectations. 
Key Words: Retained lens fragments, cataract surgery, pars plana vitrectomy.

ÖZ
Amaç: Komplike katarakt cerrahisi sonrasında, vitreusa disloke olan nükleus fragmanlarının tedavisinde, erken dönemde 
uygulanan pars plana vitrektomi cerrahisinin vizüel prognoza etkisini araştırmak. 
Gereç ve Yöntem: Mayıs 2007-Şubat 2011 tarihleri arasında Gazi Üniversitesi Göz Hastalıkları A.D.’nda tedavi edilen, 
vitreus boşluğuna disloke olmuş nükleus fragmanı nedeniyle pars plana vitrektomi cerrahisi (PPV) geçirmiş 38 hastanın 
38 gözü çalışmaya dâhil edildi. Eşlik eden ek oküler hastalıklar, katarakt cerrahisi ile PPV arasında geçen süre ve bu para-
metrelerin vizüel prognoza olan etkisi değerlendirildi. 
Bulgular: Ortalama takip süresi 6,3 aydı (3-36.5). 21 (%55) olguya 1 hafta içinde erken pars PPV uygulanırken (Grup A),17 
(%45)  hastaya 1 haftadan geç PPV (Grup B)  uygulandığı gözlendi. Eşlik eden ek oküler hastalık Grup A’da 14 hastada 
(%66.6) mevcutken, grup B’deki hastaların sadece 3’ünde (%18) eşlik eden oküler hastalık olduğu saptandı. PPV’nin her 
iki grupta da görme keskinliklerinde anlamlı artışa neden olduğu izlendi. LogMAR cinsinden hesaplanan ortalama en iyi 
düzeltilmiş göme keskinliğinin Grup A’da 1.51’den 0.9’a (p <0.005), Grup B de 2.35’ten 1.4’e (p<0.005) çıktığı saptandı, 
Sonuç: Komplike katarakt cerrahisi sonrasında vitreusa disloke olan nükleus fragmanlarının tedavisinde erken dönem 
uygulanan PPV görme beklentisi düşük olan gözlerde dahi fayda sağlayabilmektedir.
Anahtar Kelimeler: Disloke lens parçaları, katarakt cerrahisi, pars plana vitrektomi.
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INTRODUCTION

The incidence of retained lens fragments or dropped 
nuclei after cataract surgery (CS) is approximately 
0.2% to 1.5%.1-3 Intra-vitreal retained lens fragments 
are associated with various ocular complications. 
These well-known complications are corneal edema, 
intraocular inflammation, secondary glaucoma, vitre-
ous hemorrhage, cystoid macular edema, retinal de-
tachment and endophthalmitis.2,4-6 

Pars plana vitrectomy (PPV) has reduced the inci-
dence of these relatively common comorbidities.5-8 
However with the increasing use of phacoemulsifica-
tion, there has been a concomitant rise in the inci-
dence of lens fragment dislocation into the vitreous 
cavity, especially among surgeons who are learning 
the technique of phacoemulsification. 

Optimal PPV timing in relation to the initial com-
plicated CS is still not clear, and the effect of timing 
on outcomes is controversial. Some studies show sta-
tistically significant results indicating early PPV, as 
early as the same day, leads to better outcomes,5,9-14 
while others suggest no benefit from early PPV.4,5,8,15-

20 Nevertheless, there are many reports in the lit-
erature that showed a non-significant trend favoring 
early PPV. 

The preferred clinical practice in our referral center 
is to perform PPV as early as possible. However, be-
cause of the delay in the referral of these patients 
from outpatient surgical centers to our clinic, a sub-
set of a relatively late intervention group of patients 
has formed during the past years. 

In the current study, we aimed to evaluate whether 
performing early PPV affects visual outcomes of pa-
tients with retained lens fragments after a compli-
cated CS.

MATERIALS AND METHODS

The study protocol was approved by the Institutional 
Review Board/Ethics Board. The retrospective data 
of 38 patients who underwent PPV for retained lens 
fragments at Gazi University, Ophthalmology De-
partment between 2007 and 2011 were reviewed. Pa-
tients who had undergone primary PPV for dislocated 
lens fragments during phacoemulsification surgery 
were included in the final analysis. Patients with 
traumatic or spontaneous dislocation of the lens be-
fore surgery, and those with a follow-up period of less 
than 3 months were excluded from the study. 

Pre-operative, intra-operative and post-operative 
data were collected from the medical records. Demo-
graphic data including age and gender and clinical 
features at presentation were noted. 

Recorded data included history of systemic diseases, 
preexisting ocular co-morbidities like proliferative 
diabetic retinopathy (PDR), severe non PDR, degen-
erative myopia, previous retinal detachment surgery, 
best corrected or pin-hole visual acuities, intraocular 
lens (IOL) status (aphakia, posterior chamber intra-
ocular lens (PCIOL), anterior chamber intraocular 
lens (ACIOL), intraocular pressure (IOP), anterior 
chamber inflammation, corneal edema, and fundus 
findings. B-scan ultrasound (B-USG) was performed 
if media opacities precluded visualization of the pos-
terior segment. The date of CS, and PPV, interval 
between CS and PPV, intraoperative details dur-
ing PPV (retinal breaks/detachments, hemorrhages) 
were noted. Postoperative details, including length 
of follow-up (PPV to last visit), best corrected visual 
acuity (BCVA), anterior segment and posterior seg-
ment findings, postoperative complications including 
retinal detachments, cystoid macular edema (CME), 
raised IOP and postoperative ocular medications were 
also recorded. BCVA was converted to the logarithm 
of the minimal angle of resolution (logMAR) acuity 
for statistical analysis.

PPV was performed as soon as a vitreoretinal operat-
ing room became available. A standard three-port PPV 
is the procedure of choice after stability of the cata-
ract wound is ensured. Any residual lens material in 
the anterior segment is carefully removed; special care 
is taken to avoid damaging the capsular remnants, 
which may be used for the final IOL implantation. A 
core PPV was performed followed by the removal of 
the soft cortical/nuclear lens materials and vitreous 
around the nucleus. A small volume of perfluorodeca-
line was injected over the optic nerve in order to pro-
tect the macular area. A pars plana phacofragmatome 
was used when necessary for hard nucleus fragments. 
Co-existing pathologies like retinal break or detach-
ment were repaired at the time of PPV. The capsular 
remnants were assessed to see if adequate capsular 
support was present for IOL implantation. A PMMA 
or 3-piece foldable IOL was implanted in the presence 
of capsular support, and a transscleral sutured PCIOL 
was implanted otherwise. Patients were classified 
into two groups according to PPV timing. The early 
PPV group (group A) was defined as patients under-
going PPV within 1 week of their CS. The delayed 
PPV group (group B) was defined as patients under-
going PPV more than 1 week after their CS.

Statistical Analysis: Statistical analysis was per-
formed using the SPSS statistical analysis package 
version 17.0 (SPSS Inc, Chicago, Illinois, USA). The 
change in logMAR BCVA was analyzed with the 
Mann Whitney U test between two groups. The Wil-
coxon Rank Signed Test was used to determine the 
differences between each group in terms of initial and 
final visual acuities. 
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The distribution differences of pre-existing ocular co-
morbidities between the groups were evaluated by 
using-Fisher’s exact test. A “p” value of less than 0.05 
was considered statistically significant.

RESULTS

This study included 38 eyes of 38 patients with 
a median age of 68.6 (43–86), (group A: 67.52 vs. 
group B: 70.11, p=0.685) years. Mean follow-up 
of the 38 patients, consisting of 16 women (42%), 
and 22 men (58%),  was 6.3 months (range 3-36.5 
months) after PPV. 21 patients (55%) had PPV 
within 1 week of CS  (group A, mean: 1.19 days), 
and 17 patients (45%) had PPV more than 1 week 
after CS (group B, mean: 27.52 days). 

Proliferative diabetic retinopathy (PDR) (15.7%, n=6), 
severe non PDR (13% n=5), cystoid macular edema 
(5.2%, n=2), previous retinal detachment surgery 
(5.2%, n=2) and macular atrophy (5.2%, n=2) were the 
most frequent preexisting eye co-morbidities. Other 
ocular co-morbidities were glaucoma (3%, n=1), myo-
pic macular degeneration (3%, n=1), and age-related 
macular degeneration (AMD), (3%, n=1), (Table 1).

In group A, 14 out of 21 (66.6%) patients had preex-
isting ocular co-morbidities whereas in group B only 
3 patients (17.6%) had preexisting ocular co-morbidi-
ties. Six out of 38 (16%) eyes had undergone previous 
PPV for their pre-existing ocular conditions before CS 
and all of them were in group A. 

There was a statistically significant distribution dif-
ference between Group A and Group B in terms of 
pre-existing ocular co-morbidities where Group A had 
significantly more preexisting ocular co-morbidities 
than Group B (p=0.05), (Table 1).

Eleven of 38 eyes (29%) had corneal edema before 
PPV. In group A, only 3 of 21(14%) eyes had corne-
al edema, while in group B, 8 of 17 eyes (47%) had 
corneal edema. The difference in presence of corneal 
edema was also statistically significant (p=0.03).

All patients in group B (100%) had mild to moderate 
intraocular inflammation whereas only 3 of 21(14%) 
patients had mild intraocular inflammation in group 
A (p=0.01). 

In 23 of 38 eyes (61%), initial IOL implantation was 
performed at the time of CS. Among those lenses, 2 
were ACIOL and 21 were PCIOL. In group A, all in-
serted lenses were PCIOL’s (n=14), while 2 ACIOL 
insertions were performed in group B. In group B, 
7 PCIOL’s were inserted. Fifteen of 38 (39%) eyes 
were left aphakic at initial CS (6 out of 21 (28.5%) 
eyes in group A vs. 9 of 17 (53%) eyes in group B). In 
Group A, secondary IOL insertion was performed in 
4 of 6 aphakic eyes. Two were implanted to sulcus, 
anterior to the adequate anterior capsular support, in 
the same session as PPV, and the remaining 2 were 
implanted with scleral fixation sutures at a later op-
eration. In group B, 3 of 9 aphakic eyes underwent 
simultaneous PPV and secondary IOL insertion (1 
sulcus, 2 scleral fixation). Two eyes from group A and 
6 eyes from group B were left aphakic.

Retinal breaks/tears were observed in 4 eyes during 
PPV (2 eyes in group A, 2 eyes in group B) and were 
treated with intraoperative argon laser photocoagu-
lation and gas tamponade. Intra-operatively, an in-
ferior RD with inferiorly located tears was observed 
in one eye in group B. It was treated with PPV, argon 
laser photocoagulation and silicone oil tamponade. 
Despite additional surgeries, this case resulted in 
chronic inferior RD. 

Table 1: Preexisting ocular co-morbidities.

Preexisting Eye Conditions
Group A
Number of eyes/Percent

Group B
Number of eyes/Percent

PDR 5 (24%) 1 (6%)

Severe non-PDR 5 (24%) (-)

Degenerative myopia 1 (5%) (-)

Glaucoma (controlled with single topical agent) (-) 1 (6%)

Previous RRD surgery 2 (9.5%) (-)

Cystoid macular edema 2 (9.5%) (-)

Previous PPV 6 (29%) (-)

Macular atrophy 1 (5%) 1(6%)

Senile macular degeneration (-) 1(6%)

PDR; Proliferative Retinal Detachment, RRD; Rhegmatogenous Retinal Detachment, PPV; Pars Plana Vitrectomy.
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Postoperative RD was detected after PPV in one pa-
tient in group A. This patient underwent a second 
PPV for retinal detachment repair and achieved good 
visual and anatomical results. Increased intraocular 
pressure occurred in 4 eyes, three of them were well 
controlled with one anti-glaucomatous agent, while 
the pressure was controlled with non-penetrating 
glaucoma surgery (visco-canalostomy) in one patient 
who had persisted elevated IOP.  

After PPV, new cystoid macular edema appeared in 
only 1 patient who had non PDR without macular 
edema prior to surgery. It was resolved with a single 
intavitreal triamcinolone acetonide (IVTA) injection. 
Two cases with pre-existing CME were also treated 
with PPV and IVTA injection, however, CME persist-
ed after treatment in one of these eyes. Pre-operative 
and post-operative logMAR BCVA’s were as shown in 
the graphic. The mean pre and postoperative logMAR 
BCVA in group A was statistically significantly bet-
ter than group B (p=0.002, p=0.01 respectively). At 
the most recent postoperative examination, the mean 
logMAR BCVA had significantly improved in both 
groups (P<0.005), (Graphic). 

Although the final BCVA was significantly better in 
group A, there was no significant difference in terms 
of postoperative increase in BCVA between two 
groups.

When we further analyzed the visual acuities of 
subgroups according to their PPV timing, 43% of pa-
tients in group A had a final visual acuity 5/10 or 
more, while only 5.9% of eyes in group B reached 
that level (Table 2). 

When final BCVA’s were further analyzed for all 
patients in relation to final intraocular lens status, 
likelihood to achieve better final BCVA’s was higher 
when an anterior or posterior IOL implantation was 
done(p =0.05). This relation was particularly valid for 
early PPV group (p=0.04), (Table 3).

DISCUSSION

The timing of PPV for retained lens fragments after 
complicated CS depends on many factors such as; the 
availability of the operating room, availability of a vit-
reo-retinal surgeon, the patient’s will, choice of anes-
thesia, and surgeon’s preference for timing of PPV. In 
our study, the time interval between CS and PPV was 
influenced mainly by two factors. The first one was the 
time interval between CS and referral of those patients 
to our clinics. The other factor was the corneal edema 
caused by the initial CS which may not allow adequate 
viewing during PPV. Our preference is to perform PPV 
for retained lens fragments as early as the same day 
and if possible at the same session.  

In our study, the frequency of ocular co-morbidities 
was higher in early PPV group.  The reason for that 
was the fact that most of the patients in this group 
were being treated and/or under follow up at our ter-
tiary referral center for their underlying ocular dis-
eases and therefore had their cataract surgery at the 
same center. On the other hand, patients in group B 
were mostly without vision threatening ocular diseas-
es and referred to our clinics from outpatient surgi-
cal centers after a complicated cataract surgery. This 
random group formation gave the opportunity to ex-
amine the effects of early PPV for retained lens frag-
ments in eyes with pre-existing ocular co-morbidities. 
In previous studies, absence of preoperative eye dis-
ease was found to be one of the significant predictors 
for 20/40 vision or better.9,21 

Table 2: Final visual acuity related to the interval 
between CS and PPV.

BCVA (decimal) Group A Group B

8-30 days >30 days

≥0.5 9 (43%) 1 (8%) -

0.4-0.05 7 (33%) 3 (25%) 2 (40%)

<0.05 5 (24%) 8 (67%) 3 (60%)

BCVA; Best Corrected Visual Acuity.

Table 3: Final visual acuity in relation to final 
intraocular lens status.

BCVA (decimal) PCIOL + ACIOL Aphakic

≥0.5 10 (33%) -

0.4-0.05 11 (37%) 1 (13%)

<0.05 9 (30%) 7 (88%)

BCVA; Best Corrected Visual Acuity, PCIOL; Posterior Chamber 
Intraocular Lens, ACIOL; Anterior Chamber Intraocular Lens.

Graphic: Pre and postoperative logMAR BCVA in group A 
and B. 
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Furthermore, presence of preexisting eye disease was 
found to be a reason for final visual acuity 20/200 or 
worse. In our study, mean preoperative BCVA of the 
group A was significantly better than group B despite 
group A having more pre-existing ocular diseases. This 
may be explained with the high incidence of corneal 
edema (group A, 14% vs. group B, 47%) and increased 
intraocular inflammation in group B (group A, 14% 
vs. group B, 100%) Although both groups had similar 
statistically significant improvements in final BCVA’s 
after PPV, final mean BCVA was still better in early 
PPV group despite having more pre-existing ocular co-
morbidities. It can be speculated that group A could 
have done even better with early PPV in terms of vi-
sual acuity if this antagonizing, uneven distribution of 
preexisting ocular conditions, was not present. 

In our previous study12 published in 2002 on 22 eyes 
with dislocated lens fragments, 42% of eyes in the 
early PPV group could achieve BCVA≥0.5 while only 
20% of the late PPV group had this VA. This findings 
are parallel to what we found in the present study; 
only 8% of the patients in the late PPV group and 
none of the patients who had been operated after 30 
days or later had BCVA≥0.5, whereas, 43% of pa-
tients in early PPV group had final BCVA≥0.5.

Although some previously published reports did not 
find IOL status as a significant predictor of better 
visual outcomes,9,22 the implantation of the IOL may 
probably be associated with better visual outcomes 
or it may just be a marker of better operative out-
comes.15,16 The placement of a PCIOL was found 
to be a predictor of 20/40 or better VA in a large, 
retrospective, multivariate analysis.14 According to 
this study, better visual acuities could be achieved 
with a PCIOL compared to an ACIOL or aphakia. 
In the current study group, we found that patients 
with intraocular anterior or posterior chamber lens 
placement had better visual acuities than aphakic 
patients (p=0.05). This association was relevant for 
group A (p=0.04) However, in group B, placement of 
an IOL was not associated with better final BCVA 
(p=0.23). The reason for that may be that the prog-
nosis of this delayed PPV group was already guard-
ed because of ongoing inflammation.

One of the postoperative complications in our series 
was increased IOP that occurred in 4 patients; 2 in 
Group A (%9) and 2 in Group B (%11). Mild to mod-
erate intraocular inflammation was present in 21 of 
38 patients. In a clinicopathological study regard-
ing retained intravitreal lens fragments after CS, 
Yeo et al.,23 found significantly less inflammatory 
cell activity in eyes that underwent PPV within 1 
week. Later removal was associated with persis-
tently elevated intraocular pressure and poorer vi-
sual outcome. 

Being in line with this study, most of the patients  in 
our study with mild to moderate uveitis were also in 
group B. Blodi et al.,24 also showed that early PPV 
within 3 weeks decreased the rate of chronic glauco-
ma.  Although we did not find any difference between 
the two groups, prevention of development of the sec-
ondary glaucoma and limiting lens-induced intraocu-
lar inflammation by early PPV may be relevant, espe-
cially in eyes with pre-existing compromised outflow 
facility or various optic neuropathies and diabetic op-
tic retinopathy.

Macula on RD was observed in 2 patients (5.2%), one 
in group A and one in group B. This rate of RD is within 
the range reported in other studies in which PPV was 
performed for retained lens fragments.2,5,6,9,10,16,25 In a 
large retrospective study, the rate of RD was found 
to be 9.0%, with an even distribution of detachments 
diagnosed before or during PPV, compared with after 
PPV. In that study, a long interval between cataract 
surgery and PPV was also found to be a risk factor for 
retinal detachment.26 Several authors10,16 also report-
ed a trend of increased incidence of retinal detach-
ment associated with cases of delayed PPV. However, 
regardless of the PPV timing, minimal manipulation 
at the time of cataract surgery is also extremely im-
portant to avoid trauma and irreversible damage to 
the retina.  

Margherio et al.,16 found that 27% of patients devel-
oped postoperative cystoid macular edema after PPV 
as a late postoperative complication. Kageyama et 
al.,2 reported a lower rate of postoperative cystoid 
macular edema (12%), when PPV was performed in 
the same setting as the cataract surgery. Early PPV 
may therefore have a role in reducing the incidence of 
postoperative cystoid macular edema by minimizing 
lens-induced inflammation. However in our study we 
observed a relatively low rate of cystoid macular ede-
ma in all groups. In Group A, 1 patient (%2) who had 
non-PDR without macular edema prior to surgery 
developed cystoid macular edema postoperatively. It 
was resolved with a single intravitreal triamcinalone 
acetonide injection. Preexisting diabetic macular ede-
ma in a patient in group A regressed after PPV-IVTA. 
Nevertheless, in our study, the low rate of macular 
edema in group A was in line with other studies fa-
voring early PPV.5,10 

In conclusion, results of early PPV for retained lens 
fragments seem to be superior to those of late PPV in 
spite of more prevalent pre-existing ocular co-morbid-
ities in the early PPV group.

Our study had several limitations. The limitations 
were basically the relatively small sample size and 
the retrospective design of the study. These facts 
could be a source of bias in the interpretation of the 
results. 
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