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Abstract 
BACKGROUND: Dislocated lens fragments in the vitreous cavity can cause potentially serious complications. This re-
trospective study aimed to evaluate the visual outcome of patients who underwent pars plana vitrectomy (PPV) for 
posteriorly dislocated lens fragments after cataract phacoemulsification. 

METHODS: A retrospective study was conducted on all consecutive cases (60 patients) with pars plana vitrectomy 
performed for retained lens fragment. In 30 eyes (50%), PPV was performed within 1 week of cataract extraction and in 
30 eyes (50 %), PPV was performed more than 1 week post cataract extraction from July 2005 through August 2008. 

RESULTS: In the late vitrectomy group, 66.6% of eyes developed persistent uveitis, 53.3% of eyes showed elevated in-
tra-ocular pressure (IOP) and 5 eyes retinal detachment. In early PPV group 16.6% developed uveitis and 20% showed 
elevated IOP and one eye retinal detachment. The final visual acuity was 20 ± 50 in early PPV and 20 ± 200 in late PPV 
group (mean ± SD, p < 0.001). 

CONCLUSIONS: The early use of PPV to remove posterior dislocated lens fragments within the first week was shown to 
be advantageous. The inflammatory response was less pronounced, IOP rose less significant, the incidence of retinal 
detachment was lower and visual recovery was faster. 
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islocated lens fragment in the vitreous 
cavity is an uncommon event that 
occurs in 0.2–1.5% of cases during 

phacoemulsification surgery.1-3 It has been 
shown that its rate is inversely related to the 
experience of the surgeon2,4 and a rate of 0.2% 
for experienced surgeons against 0.65% for 
trainees was found. The presence of these re-
tained lens fragments may create complica-
tions such as uveitis, corneal edema, cystoid 
macular edema (CME) and retinal detachment, 
resulting in a decrease in visual acuity.5-7 Pars 
plana vitrectomy (PPV) has been used 
successfully to retrieve the retained lens 

fragments in order to minimize the risk of 
further complications.3,8-15 Although the 
optimal timing of pars plana vitrectomy has 
remained controversial,5,10-12 histological 
studies showed that inflammatory reaction is 
more severe with longer duration of lens 
fragments remaining within the eye.16,17 The 
performance of pars plana vitrectomy to 
retrieve the dislocated lens fragments at the 
time of cataract surgery may therefore be 
beneficial to minimize postoperative inflam-
mation and its associated morbidity as well as 
to eliminate the need of two separate 
operations. This study evaluated the visual 
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outcome of early and late PPV to manage post-
eriorly dislocated lens fragments following 
cataract extraction. 

Methods  
In this retrospective, non-comparative, consec-
utive case series medical records of all patients 
who underwent pars plana vitrectomy for re-
tained nucleus into the vitreous after compli-
cated cataract surgery were reviewed over a  
3-year period between July 2005 and August 
2008 at the Department of Ophthalmology, 
Feiz hospital Isfahan, Iran. There was a sample 
of 60 eyes from 60 patients who were referred 
to our hospital for nucleus loss into the vi-
treous after complicated cataract phacoemulsi-
fication. The interval between cataract surgery 
and PPV was divided into 2 groups, within 1 
week and more than 1 week. A minimum of 3 
months of follow-up data after vitrectomy was 
necessary for inclusion in the study.  
 In 30 eyes (50%), PPV was performed with-
in 1 week of cataract extraction and in 30 eyes 
(50%), PPV was performed more than 1 week 
post cataract extraction. We excluded patients 
who presented only cortical fragments of the 
lens without nuclear material, patients who 
were not visited in the correct order of visits 
after surgery, patients with PPV previous to 
cataract surgery and patients with macular le-
sions such as myopic changes or age related 
macular degeneration that affects the central 
visual acuity. The parameters of the study in-
cluded demographics, preexisting eye diseases, 
details of the previous cataract surgery (includ-
ing date), performance of anterior vitrectomy, 
and intraocular lens (IOL) implantation. In ad-
dition, visual acuity using Snellen charts, IOP, 
anterior and posterior segment findings at 
presentation (including the presence of corneal 
edema, anterior uveitis, lens matter, vitreous 
and/or fibrin in the anterior chamber, hyphe-
ma and hypopyon), the approximate size of 
nuclear fragments in the vitreous, vitritis, vi-
treous hemorrhage, retinal detachment, CME, 
and choroidal effusion were evaluated. Other 
studied variables were the details of the proce-
dure (including date), the interval between 

cataract extraction and vitreoretinal surgery, 
use of phacofragmentation (fragmatome) 
and/or heavy liquids, operative complications 
such as retinal tear or retinal detachment, final 
visual acuity, and complications were recorded 
during the follow-up. Visual acuity was meas-
ured with Snellen chart. A poor visual out-
come was defined as a visual acuity worse 
than 20/40. An IOP value was considered high 
when it was 30 mmHg in cases with no history 
of glaucoma, with or without maximal medical 
therapy. Anterior uveitis was graded by the 
number of cells in the anterior chamber  
(1+ = minimum cells and 4+ = marked cells) 
and the posterior uveitis was graded based on 
the haze presented into the vitreous cavity. 
Anterior uveitis was recorded when an ante-
rior chamber reaction of +2 was present. Cor-
neal edema was considered significant when 
both stromal and epithelial edema were 
present. No patients had an implanted intra-
ocular lens when they came to our hospital 
with fragments of the lens nucleus that had 
been lost into the vitreous.  
 A dilated fundus examination was per-
formed preoperatively in order to identify the 
number and location of the lens fragments, and 
to rule out any retinal tears or breaks, in which 
an argon laser photocoagulation was per-
formed if the visualization of the retina was 
possible. In addition, an IOP was taken, and 
we noted if there were any other pathologies 
such as vitreous or suprachoroidal hemorr-
hage, CME or previous glaucoma. PPV was 
performed as soon as a vitreo-retinal operating 
room became available. A standard three-port 
PPV is the procedure of choice after stability of 
the cataract wound is ensured. Any residual 
lens material surrounding the iris area is care-
fully removed; care is taken to avoid breaking 
the capsule remains ready for the final intra-
ocular lens implantation. A core vitrectomy 
was performed, followed by the removal of the 
softer cortical lens material and vitreous 
around the nucleus. A small volume of perflu-
orodecalin is injected over the optic nerve in 
order to protect the macular area against the 
ultrasonic energy and mechanical trauma from 
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the lens fragments. The phacofragmatome tip 
was used to aspirate the nucleus material, as-
sisted by the tip of the endoilluminator to keep 
the nuclear fragments near the phacofragma-
tome. Low power setting was used in order to 
avoid the propulsion of the lens fragments. 
 After the vitrectomy and lensectomy are 
completed a peripheral examination with scl-
eral depression is performed, and peripheral 
vitrectomy is done in order to eliminate any 
peripheral vitreous traction. If there is any 
break or tear, an argon endolaser treatment is 
done. At the end of the surgery a placement of 
the IOL is performed. If a small intact capsu-
lorhexis is present, the IOL can be placed in the 
sulcus. An anterior chamber IOL is placed in 
patients who lack adequate capsular support. 
After the PPV, there was a follow-up control of 
the patients after one week, one month, three 
months and every six months thereafter until 
the end of the study. The corrected visual acui-
ty was measured at each visit and included in 
the statistical analysis with the results obtained 
after three months, 6 months and at the end of 
the study. 
 At the end of the study, all patients were 
submitted to an exploration that included cor-
rected Snellen visual acuity, applanation to-
nometry, corneal pachymetry (with ORB-
SCAN) and fundus retinography. 
 Descriptive statistics were calculated using 
SPSS software (version 13.5). Values are ex-
pressed as mean ± SD, and statistical signific-
ance was determined using the Student’s t-test 
for paired data. The McNemar test was used 
for evaluating the qualitative data such as 
presence of the CME, corneal edema, retinal 
detachment and high IOP. 

Results 
Of 81 patients (81 eyes), 60 subjects (60 eyes) 
met the inclusion criteria and were included in 
the study. The mean age of the patients was 
75.7 ± 10 years (ranged 57–84 years). There 
were 24 men (40%) and 36 women (60%). All 
eyes underwent phacoemulsification cataract 
surgery. The mean follow-up period after 
surgery was 6 months (ranged 3–47 months). 

The mean preoperative visual acuity of the 60 
patients was 20/300 (ranged from LP to 
20/200). 
 Before PPV the IOP was high in 30 patients 
(50.0%), corneal edema was present in 35 pa-
tients (58.3%) and uveitis in 45 patients (75%). 
We did not observe any cases of retinal de-
tachment or vitreous hemorrhage (Figure 1). 
The size of the dropped lens fragments was 
estimated by the surgeon and we had 15 total 
nuclei, 20 two-quadrant fragments and in 25 
patients there was a one-quadrant fragment 
(equal in two groups) which was dropped at 
the time of phaco surgery. Removal of lens 
fragment during PPV was performed using 
vitreous cutter, phacofragmentation, and 
limbal delivery in 30, 20 and 10 eyes, 
respectively.  
 All 60 patients underwent a standard three-
port PPV to remove the retained lens frag-
ments. The median time to vitrectomy was 18 
days (ranged 1-60 days). After surgery in late 
vitrectomy groups, 67.5% eyes had persistent 
uveitis, whereas 18% of early group had uvei-
tis (p = 0.0005). IOP (30 mmHg or more) was 
measured in 22 patients (36.6%); It normalized 
without medication after vitrectomy in 16 pa-
tients (72.7%) whereas the remaining 6 patients 
continued to require antiglaucoma medica-
tions; however, none had filtering surgery. The 
time interval between cataract surgery and vi-
trectomy among these 6 patients was within 1 
week in 1 patient and more than 1 week in 5 
patients. 20% of early and 52% of late group 
elevated IOP (p < 0.001). 
 New rhegmatogenous retinal detachment 
macula occurred in 1 patient in early vitrecto-
my group and 5 patients in late vitrectomy 
group between 2 and 4 months after vitrecto-
my. No postoperative complications, such as 
vitreous or suprachoroidal hemorrhage or fi-
brinous uveitis were recorded. One patient 
with sulcus IOL implantation presented a sub-
luxation of the IOL 3 weeks after surgery and 
needed a new PPV and an exchange of the IOL 
for an anterior chamber IOL. 
 During the first 3 months after surgery, a 
CME appeared in 14 patients (23.3%), 4 pa-
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tients of early vitrectomy group and 10 pa-
tients of late vitrectomy group, which was re-
solved in 15 of them with topical treatment. 
Treatment was with topical prednisolone ace-
tate and with topical cyclooxygenase inhibitor 
(diclofenac). The other five patients who had 
not recovered were given a sub-Tenon’s triam-
cinolone injection, but both developed a chron-
ic form of CME. At the end of the study, we 
observed a chronic cystoid macular edema in 
ten patients (16.6%).  
 The visual acuity generally improved after 
vitrectomy (Table 1). Before vitrectomy, the ma-
jority of patients presented with a visual acuity 
of 20/200 or worse (91.6%). None of these pa-
tients had a visual acuity of 20/40 or better. 

 The mean final visual acuity was 20/50 in 
early and 20/200 in late group. With a mini-
mum of 2 months follow up, visual acuity im-
proved after vitrectomy in 55 patients. The 
median final postoperative visual acuity was 
20/80 (ranged LP to 20/28). The mean 
improvement in visual acuity was 4 lines 
(ranged 2–7 lines).  
 The timing of vitrectomy compared with the 
visual acuity outcome is shown in (Table 2). The 
interval between cataract surgery and vitrec-
tomy was evaluated. Of the 30 eyes that un-
derwent PPV within 1 week of cataract extrac-
tion, the final visual acuity was 20/40 or better 
in 15 eyes (50%). Of the 30 eyes that underwent 
PPV after 1 week, 6 (20%) achieved a visual
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Figure 1. Clinical features of patients with retained lens fragments in initial examination  

AC: Anterior Chamber, IOP: Intra Ocular Pressure, RD: Retinal Detachment, CME: Cystoid Macu-

lar Edema 

 
Table 1. Visual acuity before and after vitrectomy in all cases  

Visual acuity Before vitrectomy n(%) After  vitrectomy n(%) 

20/40 0(0) 21(35) 

20/50 to 20/100 5(8.4) 19(31.6) 

20/200 55(91.6) 20(33.3) 

total 60(100) 60(100) 

www.mui.ac.ir
www.SID.ir

http://www.mui.ac.ir


Arc
hive

 of
 S

ID

Pars plana vitrectomy in patients with dropped nucleus Salehi et al. 
 

1426 J Res Med Sci / November 2011; Vol 16, No 11. 

Table 2. Final visual acuity after early and late vitrectomy in eyes after retain lens fragment  
Late Visual Acuity Vitrectomy interval 

Within 1 week n(%) More than 1 week n(%) 

20/40 16(53.3) 5(16.6) 

20/50 to 20/100 9(30) 9(30) 

20/200 5(16.6) 16(53.3) 

total 30(100) 30(100) 

 
acuity of 20/40 or better while 24 eyes (80%) 
had a visual acuity worse than 20/40. There 
was statistically significant difference in out-
come between patients having PPV within the 
first week after cataract surgery and those hav-
ing it later (p < 0.001). 

Discussion 
Although PPV is considered the preferred sur-
gical procedure in the management of posteri-
orly dislocated lens fragments following cata-
ract surgery, a review of the literature indicates 
a lack of consensus regarding the timing effect 
of this procedure on the final visual outcome. 
According to several studies, patients under-
going PPV to manage retained lens fragments 
experienced a higher incidence of long-term 
complications (e.g., corneal edema, uveitis, 
glaucoma and retinal detachment) when the 
performance of this procedure was delayed.11 
In contrast, other studies found that the timing 
of PPV in management of patients with post-
eriorly dislocated lens fragments after cataract 
surgery did not have an effect on the final vis-
ual outcome and the rate of complications.8,18  
 Some studies suggested that delaying vi-
trectomy for 2 or more weeks can facilitate the 
eventual procedure by allowing for softening 
of nuclear material, posterior vitreous detach-
ment, and better control of intraocular inflam-
mation and pressure.19 
 The visual acuity of eyes that have under-
gone PPV has improved since the earlier re-
ports, which showed a final visual acuity bet-
ter than 0.5 in 42%.9,10 More recently, studies 

have reported final visual acuity better than 0.5 
in 60%–68% of the patients.14,15,20 
 Al-Khaier and coauthors12 found that a de-
lay of vitrectomy for more than 4 weeks corre-
lated with poor visual outcome. Other large 
series have failed to demonstrate a statistically 
significant association between the timing of 
vitrectomy and chronic glaucoma or visual 
outcome.10,15 
 In the current series, delaying vitrectomy 
for more than 1 week was associated with a 
higher percentage of patients with poor visual 
outcome, whereas a higher percentage of pa-
tients who underwent vitrectomy within 1 
week achieved a visual acuity of 20/40 or bet-
ter. This difference was statistically significant.  
 One of the main findings in our study was 
that the development of secondary glaucoma 
was observed in 6 patients of early vitrectomy 
group and 53.3% of late vitrectomy group. 
Blodi et al.9 also showed that early PPV within 
3 weeks decreased the rate of chronic 
glaucoma. In a clinicopathological study of 
retained intravitreal lens fragments after 
phacoemulsification, Yeo et al.21 found that 
there was significantly less inflammatory cell 
activity in eyes receiving early pars plana 
vitrectomy within 1 week. Later removal was 
associated with persistently elevated 
intraocular pressure and poorer visual 
outcome. Therefore, early vitrectomy at the 
time of cataract surgery may prevent the 
development of secondary glaucoma by 
limiting lens-induced intraocular inflam-
mation. This is particularly relevant in those 
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eyes with pre-existing compromised outflow 
facility or various optic neuropathies. 
 Similarly, lens-induced prolonged 
intraocular inflammation may theoretically 
increase vitreoretinal traction and cause retinal 
detachment.5 A trend of increased incidence of 
retinal detachment in eyes of delayed vitreous 
surgery was observed by Margherio et al.11 
 The commonest postoperative complication 
in our series was retinal detachment that 
occurred in six patients (10%). This rate of 
retinal detachment is within the range reported 
in other studies in which vitrectomy was 
performed later for retained lens fragment, 
which ranged from 0 to 21.5%.4-14 This suggests 
that early vitrectomy does prevent the problem 
of development of retinal detachment. The 
reattachment rate for retinal detachment after 
vitrectomy for retained lens fragment is 
usually favorable, but visual outcomes are 
often poor due to other comorbidities 
particularly cystoid macular oedema.22 Non-
excessive manipulation during the cataract 
operation, and appropriate maneuver during 
the vitrectomy procedure are of utmost 
importance in preventing this complication. 
Borne et al.10 and Al-Khaier et al.12 observed a 
trend toward higher rates of retinal detach-
ment among patients in whom phacofragmen-
tation was used. However, other large series 
have not confirmed these observations.11,15 
Preoperative retinal detachment is a major risk 
factor related to the manipulation of vitreous 
during the primary cataract surgery, therefore 
correct postoperative care of cataracts may de-
crease the risk. Cystoid macular edema is 
another complication associated with lens-
induced inflammation and has been found to 
be a major cause for poor final vision after 
surgery for retained intravitreal fragments.8,11-14 
Margherio et al.11 found that 27% of patients 
developed postoperative cystoid macular 
edema after vitrectomy as a late postoperative 
complication. When vitrectomy was performed 
on the same setting of cataract surgery, 
Kageyama et al.3 reported a lower rate of 
postoperative cystoid macular edema (12%). In 
our series, 16 patients (26.6%) developed 

cystoid macular edema postoperatively and 
this was similar to the findings by Kim et al.8 in 
which none of the eight eyes, which 
underwent vitrectomy on the same day as the 
complicated cataract surgery, developed 
postoperative cystoid macular edema. Early 
vitrectomy may therefore have a role in 
reducing the incidence of postoperative 
cystoid macular edema by minimizing lens-
induced inflammation. 
 Our findings showed 53.3% of patients in 
early vitrectomy group had vision of 0.4 or 
higher, but in late vitrectomy group 16.6% 
were with vision 0.4 or higher. We should take 
into account that we have seen changes over 
time. In the course of the study, visual acuity 
has decreased and the final visual acuity high-
er than 0.4 was achieved by only 40% of the 
early group. The major decrease was observed 
in the six months postoperative period, a poss-
ible explanation being that during the first six 
months postoperative period, CME appeared 
and many patients suffered a decrease in their 
vision that many cannot recover. This finding 
is similar to Greve et al.23 
 In the postoperative period a major visual 
decrease is attributed to the cystoid macular 
edema.24 In the present study, CME was the 
major cause of visual impairment, but there are 
several important considerations when study-
ing eyes with CME after PPV for retained lens 
nucleus. Because CME can occur several 
months after surgery, adequate follow-up is 
important.25,26 In our study fifteen patients 
(31.91%), suffered CME in the first six months 
of the PPV, and we should take into account 
that in six patients (12.76%) the CME has still 
not been resolved 4.56 ± 1.34 years later and 
continues as a chronic problem. 
 Whereas early vitrectomy is desirable, con-
verting a complicated cataract surgery into a 
PPV during the same session may not be ideal. 
Lengthening an already prolonged case can be 
difficult for the patient. Achieving adequate 
anesthesia can also become a problem, particu-
larly in the modern era of topical anesthesia. 
 Although the posterior dislocation of lens 
material is a serious complication of phacoe-
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mulsification, appropriate intraoperative and 
postoperative management of this complica-
tion can result in good visual outcome. Early 
involvement of the retinal surgeon facilitates 
the evaluation and timing for vitrectomy and 
lensectomy based on the clinical course.27 
 Our series consisted of 60 patients, to the 
best of our knowledge, was the largest series 
describing early vitrectomy versus late 
vitrectomy performed for dislocated lens 
fragments during cataract surgery in the 
literature. In conclusion, there was statistically 
significant difference in outcome between pa-
tients undergoing vitrectomy within the first 
week after cataract surgery and those under-
went it lately. 

 The main limitation of our study was being 
retrospective in nature. Nevertheless, our 
study demonstrated that early vitrectomy 
(during 1 week) performed for retained lens 
fragments was a viable option and may 
decrease the risk of secondary glaucoma and 
cystoid macular edema. Further prospective 
clinical trial in this area may provide us with 
more insight in determining the optimal 
timing of vitrectomy. Being retrospective, our 
study findings were not conclusive, despite the 
initial good results of these patients after PPV 
surgery, so follow-up should be accurate and 
continued, in order to minimize postoperative 
complications such as retinal detachment, re-
tinal breaks, secondary glaucoma and CME. 
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