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Abstract
·AIM: To evaluate the extent of significant posterior capsular

opacification (PCO) after implanting polyme-thylmethacrylate

(PMMA) and soft acrylic intraocular lenses.

· METHODS: A total of one hundred patients (110 eyes)

undergoing intraocular lens(IOL) implant surgery were randomly

divided into two groups based on the type of IOL implanted:

Group I: AcrySof (SA60AT) and Group II : PMMA (LX10BD).

The density of posterior capsular opacification (PCO) was

assessed 3, 6, 12 and 18 months after surgery by taking best

corrected visual acuity (BCVA) and the digital photographs.

·RESULTS: At the end of 3 months postoperatively, the PCO

density in the Group I (PMMA) increased significantly (3.6%)

while no increase was found in the Group II (Acrylic). By the

end of 18 months follow-up, the incidence of significant PCO

was found to be less in the acrylic group (14.5% ) as

compared to the PMMA group (34.5% ).On the basis of

density, the PCO was more extensive with the PMMA lens

than the AcrySof lens, which led to more severe visual loss.

·CONCLUSION: The intraocular implantation of the AcrySof

IOL helps to reduce the incidence of PCO to a greater degree

as compared to the PMMA IOL.

·KEYWORDS: posterior capsular opacification; lens epithelial

cells;intraocular lens
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INTRODUCTION

P osterior capsular opacification (PCO) is the main and
common complication after extracapsular cataract

extraction (ECCE) surgery [1-5] and the PCO incidence is
about 18% to 50% by two years postoperatively [1,6].

As the role of lens epithelial cells (LECs)in PCO was recog-
nized, varieties of surgical techniques have been advised to
prevent the development of PCO, like phacoemulsification in
which the continuous curvilinear capsulorrhexis (CCC) and
hydro-dissection separates the lens material from the lens
capsule [6].
Nowadays, more attention is being focused on the type of
IOL. Acrylic material lenses have been reported as having
very low rates of PCO as compared to polymethyl methacrylate
(PMMA) and silicone material lenses [7]. This reduced
incidence of PCO is due to lower migration of lens epithelial
cells (LECs) on the posterior capsule and their subsequent
regression[8].
Recent advances strongly suggest that the lens design rather
than the lens material may be a more important factor in the
prevention of PCO development. The contribution of lens
design has been reported in the past by the varying rates of
PCO between silicone lens of a plate or loop haptic design [9]

and between plano convex or biconvex lenses [10].
The concept of“no space no cells”[11] suggests that the lack
of a mechanical support of the lens which holds the posterior
capsule away from the lens optic facilitates the proliferation
of LECs and their central migration to develop the PCO [12]. It
has been studied that the lens proliferation and their
migration from the equator of lens capsule to the sharp edge
optic lens was very low as compared to round optic lens [12,13].
On the basis of contact inhibition, recently, the consensus
has been made that the relationship between the IOL optic
and the anterior capsule plays an integral role in PCO
development [14].
MATERIALS AND METHODS
One hundred patients (110 eyes) attending the cataract clinic
of Department of Ophthalmology, Liaquat University of
Medical & Health Science Jamshoro/Hyderabad were
enrolled in the study.
The patients older than 45 years old, having senile cataract
of grade I & II and patients with normal papillary reactions
and pupil size more than 7mm after dilatation were included
in the study. The patients younger than 45 years old, having
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pseudoexfoliation or mature, traumatic and complicated
cataract; and patient with poor papillary reactions or pupil
size less than 7mm after dilatation were excluded from
study.
Also patients having history of laser treatment, glaucoma,
diabetes mellitus, any posterior segment disease or
previously treated with topical or systemic Non Steroidal
Anti- Inflammatory Drugs (NSAIDs) and steroids were not
included in the study.
Before performing the surgery, patients biodata including
age, sex, race, laterality, date of surgery, best corrected visual
acuity (BCVA), intraocular pressure (IOP) and grade of
cataract were recorded on a profoma.
After maximum dilatation of the pupil with 10g/L tropic-
amide, all surgeries were performed by same surgeon using
the phacoemulsification technique under retrobulbar
anaesthesia (20g/L xylocain inj).
Initially a temporal corneal incision of 3.0 mm was made
with the phaco knife. After inserting viscoelastic hydroxy-
propyl methyl cellulose to inflate the anterior chamber, a
CCC of about 4.5 to 5mm was performed. Then hydrodisec-
tion, hydrodelemination and rotation of nucleous were
followed by phacoemulsification with Legacy Everest
(Alcon Laboratories) in the capsular bag. After this,
thorough and complete removal of cortex was performed
with automated irrigation and aspiration. Thereafter,
viscoelastic was inserted into the capsular bag to implant the
posterior chamber intraocular lens (PC-IOL). Whole viscoe-
lastic was thenaspirated before sealing the corneal incision.
The patients were divided randomly into two groups. Group
I (55 eyes of 45 patients) received multi- piece foldable
AcrySof IOL (SA60AT) of 6.00mm optic size through same
corneal incision, whereas Group II (55 eyes of 55 patients)
received PMMA (LX10BD) of 5.25mm optic size after
increasing the corneal incision upto 5.5mm with phaco knife.
Postoperatively each patient was advised a combination of
topical steroid and antibiotic eyedrops four times daily for a
week and then gradually tapered and finally stopped after
forty-five days.
The patients were advised to attend the cataract clinic for
follow-up after one week, one month, three months and
thereafter every six months for eighteen months. During
follow-up BCVA and significant PCO was documented with
photo slit lamp by using retro illumination techniques.
RESULTS
Fifty-five eyes for group I and 55 eyes for group II were
randomized to implant AcrySof ( SA60AT ) and PMMA

(LX10BD) IOLs respectively. Of the hundred patients, 56
were males and 44 were females. The mean age of Group I
was 60 years (range from 45 to 75 years) and of Group II
was 60.5 years (range from 45 to 76 years). The density of
PCO was assessed by recording the visual acuity and taking
the photographs with photo slit lamp by retro illumination
techniques. By the end of three months postoperatively, the
PCO density in the PMMA group increased significantly
(3.6%) while no increase was found in the acrylic group.The
incidence of significant PCO was 1.8%, 5.4% and 7.3% with
AcrySof Lens and 5.4%, 12.7% and 12.7% with the PMMA
group, at the end of 6, 12 and 18 months postoperatively.
Based on the density, the PCO was more extensive
(19/55,34.5% ) with PMMA less than the AcrySof lens
(8/55,14.5%) , which led to more severe deterioration in the
postoperative visual outcome ( <0.05,Table 1).
In conclusion, the density of PCO after implantation of
PMMA IOL progresses significantly with time as compared
to AcrySof IOL and results in marked impairment of the
final visual outcome. Hence it is recommended that the
AcrySof IOL helps to reduce the PCO incidence which may in
turn reduce the requirement of Nd: YAG laser capsulotomy.
DISCUSSION
PCO is the last obstacle to BCVA after an un-eventful ECCE
surgery and the treatment of PCO is also a financial burden
on patients of poor countries after cataract surgery.
In the last decade of 20th century, many researches have
been conducted to determine the definite method for
preventing PCO formation. But it was difficult to decide
which method accounts for difference in PCO rate. Recently
the suggestions have been given that the improvement in
surgical technique[14-18] and IOL related factors like material [19-22]

and design of IOL [23-25] influence the PCO development.
Currently, the consensus has been made that the relationship
between IOL optic and anterior capsule also plays an integral
role in the PCO formation[26,27].
Peg [28] found that the most important technique to
reduce the incidence of PCO is meticulous cortical clean-up.
In this study all surgeries were done by single surgeon and

Table 1  Visual acuity after implanting intraocular lens (n=55) 

Visual acuity Acrysof lensa PMMA 

6/18 3 11 

6/12 5 8 

6/9 10 24 

6/6 37 12 
aP<0.05, vs PMMA 
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same techniques of phacoemulsification, CCC, complete
cortical wash and in bag placement of IOL except 2mm
difference in incision size for rigid PMMA IOL were used
for each patient of same demographic data and a
combination of topical antibiotic and steroiod drugs was
prescribed to prevent the inflammatory effect on PCO
formation.
Our study shows a significant difference in the percentage of
PCO at 18 months follow-up between the two lens groups.
The patients with AcrySof IOLs were associated with less
PCO incidence as compared to the patients with PMMA
IOLs. During this study, we found three reasons for less PCO
incidence with AcrySof IOLs. First, the biomaterial
composition of the lenses; Linnola [29] found that acrylic
binds best with fibronectin relative to other biomaterial.
Adhesive nature of AcrySof IOLs squeezes out the cells, thus
causing atrophy of the LECs already in the capsule [8]. One
study reported the retraction of capsulorhexis edges off the
PMMA and silicon IOLs and stability of the anterior capsule
on the anterior surface of the AcrySof IOLs[6]. Apple [30]

found low rate of PCO(14.1%) with foldable IOLs than rigid
PMMA IOLs(31.1%) which is consistent with previous report
and our study. Second, the shape of IOLs; the shape of IOL
is also an important factor in LECs proliferation.
Experimental studies with different IOL material have
suggested that the sharp, truncated optic edge along with
total covering by anterior capsule is crucial to block the
migration of LECs [31-33]. It has been reported that the IOLs
with square edge optic create a sharp bend in the posterior
capsule that mechanically inhibits the cell migration to the
posterior capsule [34] where as IOLs with round edge optics
are unable to create such bend, thus, loosing their effectiv-
eness to prevent the PCO formation [32-35]. One study conducted
on 372 eyes showed a significantly reduced incidence in the
sharp edged lenses, irrespective of optic convexity [12]. In our
study, we found that the incidence of PCO in patients with
round edge PMMA IOLs was 34.5% while patients having
sharp edge AcrySof IOLs had 14.54% PCO incidence rate.
Third, the size of the IOLs; there is a conflict regarding the
IOL size to determine the incidence of PCO. One study
reported a low incidence of PCO in large Acrylic IOLs but
Davison [36] reported no significant difference between the
rate of PCO in 5.5mm and 6.0mm size IOL. An other
prospective study between a 6.0mm and 5.5mm optic size con-
cluded that large IOL optic was associated with less PCO[25].
We also found a low incidence of PCO in patients with large
size optic of foldable (AcrySof) IOL than small size optic of

rigid (PMMA) IOL. This may be due to the fact that large
optic applies greater peripheral pressure against posterior
capsule and creates a barrier for LECs migration as
compared to small optic[34] .
Although different practical approaches to prevent the PCO
formation have been provided, but the exact method is not
yet established. At present, the IOL optic design and lens
material are the important factors in reducing the incidence
of PCO.
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