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ABSTRACT

Objective: To determine the factors associated with posterior capsular opacification (PC0) at

Lions Sight First Eye Hospital (LSFEH).

Design: Case control study

Setting: Lions Sight First Eye Hospital

Subjects: 130 patients who underwent cataract surgery in LSFEH meeting the inclusion criteria:

65 cases and 65 controls. The cases were the patients who had posterior capsular opacification,

diagnosed using a slit lamp, and who required capsulotomy. The controls were patients who did

not develop posterior capsular opacification two years post cataract surgery.

Data collection: Data was collected using questionnaires and analysed using SPSS version 11.5.

Results: The ratio of males: female was 1:1.32. The mean age of the cases was 57.4 years as

compared to the controls of 64.0 years, which was statistically significant(p<0.017). AcrySof ®

lens had PCO rate of 20(33.3%), which was lower than Poly methyl methacrylate (PMMA) lens

of 45(64.3%) (p<0.001). All the 10 patients with prior uveitis developed PCO. Diabetics were

noted to have significantly less PCO rates compared to the non-diabetic patients (p=0.028).

There was no significant difference between the phaco-emulsification and manual small incision

cataract surgery (MSICS) method of surgery. After multivariate analysis PCO was found to be

associated with type ofIOL [adjusted (adj) OR 0.28,95% CI 0.13, 0.61] and Diabetes Mellitus

(adj OR 0.33,95% CI 0.13-0.88).

Conclusion: AcrySof ® lens has lower PCO rates compared to PMMA. The method of surgery

(MSICS vis Phaco-emulsification) had no impact on PCO rates. Diabetic patients had less PCO

rates in comparison to the non- diabetics. The factors which may predict risk of PCO are the type

of lens and diabetes.
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Recommendation: AcrySof ® lens be the preferred intra-ocular lens (IOL) to reduce posterior

capsular opacification rates post cataract surgery when affordable.
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1.0 LITERATURE REVIEW

1.1INTRODUCTION

Cataract is a major cause of global blindness, accounting for nearly half (47.8%) of all cases of

blindness.' In Kenya the prevalence of blindness is 0.7%, of which 43% is due to cataract?

Currently there is no proven prevention measure for cataract and surgery is the only form of

treatment. In Kenya, cataract surgery has evolved from intra-capsular cataract extraction (ICCE)

to extra-capsular cataract extraction (ECCE) and currently the preferred practice is Manual small

incision cataract surgery (MSICS). However phaco-emulsification is limited to few centers

because of cost.

Posterior capsular opacification (PCO) also called secondary cataract or after cataract, is one of

the most common early long term complications of cataract surgery with Intra-ocular lens

implantation leading to visual impairment.v" PCO has been recognized since the origin of extra-

capsular cataract surgery and was first noted by Sir Harold Ridley. 5 PCO is caused by the

proliferation of the lens epithelial cells that remain after cataract surgery and is more common in

children than in adults.

The incidence of PCO after cataract surgery approaches 50%.6 A retrospective study in Kenya

by Jafferji S S et al on phaco-emulsification outcomes showed a 1.3% incidence of PCO in a

total of 507 eyes studied. 7

1.2 TYPES OF PCO AND ANALYSIS

Clinically PCO has two components: fibrotic and regenerative. Regenerative component is the

commoner type responsible for low visual function after implantation of intraocular lens. There
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are three types of PCO: fibrotic, Elschnig pearls and Soemmerring ring. The latter two are

regenerative.

Fibrotic PCO occurs as a result of proliferation of lens epithelial cells which are deposited in a

multilayer fashion on the posterior capsule and synthesize extracellular matrix. Cellular

contraction of the posterior capsule results in its folding and wrinkling. Visual impairment occurs

if the visual axis is affected.

Elschnig pearls have similar appearance to Wedl (bladder) cells involved in the formation of

posterior subcapsular cataracts. It represents an aberrance of the remaining lens epithelial cells to

form fibers. Each pearl represents the attempt of one epithelial cell to differentiate into a new

lens fiber.

Soemmerring's ring was first described in 1828 by Soemmerring. It is a ring like opacity that

forms as the lens epithelial cells proliferate when the anterior and posterior lens capsule fuse.

The lens cells are protected from the aqueous by the fusion. It usually passes undiagnosed unless

the pupil is very wide, a congenital or operative coloboma is present, or the Soemmerring ring

has become dislocated.'

A study by Thomas Neumayer et al distinguished other forms of PCO such as cheese holes,

plates, islands and traces ofPCO.9

There are several systems used to analyze PCO but none of them have been proven to be a gold

standard as there is limited knowledge on the effect of PCO on vision. The systems used to

evaluate PCO include: visual acuity reduction! visual psychophysics, Neodymium: yttrium-

aluminium-garnet (Nd: YAG) laser capsulotomy rates, slit lamp grading, fundus visibility,

Schiempflug system, density map, computerized analysis of density boundaries, texture analysis

and colour coded grid. 10 Visual acuity as a sole measure of PCO grading is not suitable as it is
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affected by many other factors following cataract surgery with intra-ocular lens implantation. I I

Nd:YAG capsulotomy rate is not a very sensitive and specific way of determining rates ofPCO

as it is influenced by many factors like patients subjective complaints, the surgeons preference

and economic considerations. 12

There are many criteria for grading the PCO using the slit lamp. Kruger et al used a grading of 0-

3 for PCO evaluation. The capsule was evaluated within an area of 3mm diameter central area

and in the periphery behind the optic. The criteria used were O=absent, 1=very mild, 2=moderate

and 3=dense. Distinction was also made between fibrotic and Elschnig pearls. It was noted that

the silicone TaL with the sharp optic edge design was associated with significantly reduced pea 2 years

. I 12postoperative y.

In the Madurai intraocular lens study, a grading system was used for PCO assessment which

graded PCO as: No posterior capsular opacification, grade 1, grade 2 and grade 3. This

classification is based on the visualization of the fundus with the direct ophthalmoscope in the

presence of a PCO. This study showed a four year incidence of grade II or III PCO, including

eyes already treated with laser capsulotomy, was 13.1% (95% confidence interval, 9.7% to

17.3%). Based on best corrected visual acuity of 20/40 or worse without co-existing pathology,

the four year incidence of PCO was 13.5%. I3

The Schiempflug system is based on the use of the EAS-l 000 anterior eye segment analysis

system (Nidet, Gamori, Japan) equipped with area densitometry to measure the scattering light

intensity. The scattering light intensity is deemed equal to opacification density. The method is

easy and can be performed within a few minutes for each eye. Its main draw-back is that it is not

easily available in all eye departments and that it cannot be used to differentiate the various types

ofPCO.
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1.3 FACTORS THAT AFFECT PCO DEVELOPMENT.

The factors that reduce the peo development during cataract surgery with intraocular lens

implantation can be divided into: IOL related and surgery related factors.

1.3.1 IOL RELATED FACTORS

1.3.1.1 IOL Material

The IOL material has a profound effect on the proliferation of the remaining epithelial cells in

the capsule bag after cataract surgery. David J Apple et al showed that there was a significantly

higher rates of Nd: YAG lasers done with the 1 and 3 piece Poly methyl methacrylate (PMMA)

optic IOLs of 26.2% and 32.8% respectively. In the same study the rates of Nd: YAG laser was

higher in the rigid lenses as compared to the foldable IOLs of 13.5% and 30.2% respectively."

Gisela Wejde and colleagues showed that patients with AcrySof'" IOL developed significantly

less peo than those with silicone or Heparin surface modified poly methyl methacrylate (HSM

PMMA) group with a rounded edge design. The Nd:YAG capsulotomy rates was 20% in the

HSM PMMA group, 22% in the silicone group, and 8% in the AcrySof ® group. IS In Japan, K

Hayashi and H Hayashi et al showed that there is a significant increase in the pea in the

hydrophilic hydrogel lens (28%) than hydrophobic acrylic IOL (2%) with a p value <0.0001.16

In a retrospective study in Sweden comparing the PMMA with Acryxof" lens concluded that

there was a significant difference between the pea in the 2 groups. The relative risk was 3.6

times higher in the PMMA group. 17

1.3.1.2 Maximum IOL Optic-posterior capsule contact.

One of the factors in reducing posterior capsule opacification is the posterior angulation of the

IOL haptic and the posterior convexity of the optic. This is due to the creation of a 'shrink wrap',

a tight fit of the posterior capsule against the back of the IOL optic. The relative stickiness of the
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IOL optic biomaterial probably helps to produce an adhesion between the capsule and the IOL

optic.18 The adhesion between the capsule and IOL optic helps prevent migration of the lens

epithelial fibres by leaving no space.

1.3.1.3Barrier effect of the IOL Optic

The optic barrier effect plays an important role in the case where there is retained cortical matter

and cells especially in the cases of ECCE. The contact of the IOL optic with the posterior capsule

leaves no space for the cells to thrive. 18

However, there are subtle differences in the rates of PCO development in different types of

optics used. A truncated, square edged optic rim appears to cause a complete blockade of cells at

the optic edge, preventing epithelial in-growth over the posterior capsule. The effect of the sharp

edge is obtained regardless the IOL material used. 19,20,21

1.3.2 SURGERY RELATED FACTORS

1.3.2.1 Hydro-dissection and cortical clean up.

Hydro-dissection is a very important step which is often under-rated. Removal of all or most of

the equatorial cells helps in prevention of PCO. A study by Peng Q et al showed that use of

hydro-dissection during cataract surgery allowed more efficient removal of cortex and lens

epithelial cells (LECs), which in turn reduces the rates ofPCO formation.f

In a study done by M Quinlan et al found that there was no difference in the cell growths on the

posterior capsule when comparing ECCE with the phacoemulsification technique of cataract

surgery.v' However Michael G Davidson et al revealed that phacoemulsification with and

without anterior and equatorial capsular vacuuming led to less initial LEC density in the capsular

bag than ECCE.24 The lower density of the LEC's in the capsular bag leads to less PCO

formation.
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1.3.2.2 Capsular fixation

The hallmark of modem cataract surgery is the consistent and secure in-the-bag (capsular)

fixation. The most obvious advantage of in-the-bag fixation is the accomplishment of good optic

centration and sequestration ofthe IOL from adjacent uveal tissues. This also reduces the amount

ofPCO.

IOL fixation in the bag helps in enhancement of the IOL optic barrier effect since there is no

space left between the IOL optic and the capsular bag. The in-the-bag fixation of IOLs occurs

about 60% of the time in non-phaco ECCE.25 In many cases this is due to combination of rigid

design IOLs and can-opener anterior capsulotomies. With the modem foldable lens implantation,

in-the-bag fixation has increased to over 90%.25 It is not the foldable IOL, or the small incision

that has contributed to this success, rather it is the meticulous surgery including a continuous

curvilinear capsulorrhexis (CCC) and secures implantation of both IOL loops in the bag?5

In a joint study in India and USA, Jagat Ram et al documented that visually significant PCO

occurred in 42.45% of eyes having ECCE and 19.18% of eyes having phacoemulsification

(p<0.001) after a mean follow-up of 2.4 years ± 0.7 (SD).26 In both groups PCO was

significantly less in eyes with IOL fixation in the bag as compared to those with one haptic in the

sulcus and one in the bag and those with both haptics in the sulcus.

Precise in the bag fixation of IOL is aided by creating a continuous. curvilinear capsulorhexis

diameter slightly smaller than that of the IOL optic. This places the cut anterior capsule edge on

the anterior surface of the optic, providing a tight fit (analogous to a "shrink wrap") and helping

to sequester the optic in the capsular bag from the surrounding aqueous humor, which contains

macromolecules and inflammatory mediators.

8



Ravalico and associates studied the ideal capsulorhexis size for minimising the incidence of

PCO. They concluded that capsulorhexis with a slightly smaller diameter than the IOL optic

appears to be better than a large-size capsulorhexis in reducing the incidence of pea. 27

In UK, William Meacock and colleagues showed that a larger IOL optic is associated with lower

rates of pea. 28

1.4 PCO IN DIABETIC PATIENTS

Although it has been reported that pea is more severe in patients with diabetes mellitus than

those without by Hayashi K et al 29, reports of the clinical association between diabetes and peo

are conflicting. A study by Zaczek A et al reported that pea is less severe in Diabetes patients

than, those without. They found no significant difference between the two groups in the total

PCO score one year after phacoemulsification. 30

However a more recent study by Yoko Ebihara et al in Japan revealed that diabetic patients had

significantly more severe pea after cataract surgery than non-diabetic patients. This was a

prospective study in which showed that at six months, the mean pea values were 10.85 % ±

10.09% and 3.70 % ± 4.04% and at twelve months the mean pea values were 10.01 % ± 13.66%

and 4.14 % ± 3.28% in the diabetic group and the control group respectively."
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2.0 STUDY JUSTIFICATION

Posterior capsular opacification is both an early and late complication of cataract surgery with

intraocular lens implantation. It is one of the causes of reduced visual acuity post surgery and a

reason for debilitation for the patient. It also has an additional cost implication to the patient in

terms of its management and potential risks.

No study has been done in Kenya and only few in Africa to look at the factors associated with

PCO formation. This study will provide important information regarding PCO rates with existing

cataract surgery practices and the association with various factors and also form a data base for

comparing with studies done elsewhere. The results will also enable us to modify these factors in

order to reduce the incidence of PCa in our set up.
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3.0 OBJECTIVES

3.1MAIN OBJECTIVE

To determine the factors associated with peo formation post cataract surgery at LSFEH.

3.2SPECIFIC OBJECTIVES

1. To determine the effect ofIOL type implanted on peo formation.

2. To compare the rates of peo formation with the surgeons.

3. To determine the effect of pre-existing co-morbidities on posterior capsular opacification.
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4.0 RESEARCH METHODOLOGY

4.1 STUDY SETTING

The study was carried out at Lions Sight First Eye Hospital which is situated in Loresho,

Nairobi. This hospital is located in the outskirts of Nairobi and caters for patients from within the

city and outside through outreach programs. Their outreach programme is very extensive and

serves areas in Central Province and Eastern Province of the country. They carry out an average

of about 6000 cataract surgeries per year. It is a charitable hospital funded by the Lions

International organization.

4.2 STUDY DESIGN

This was a case control study.

4.3 STUDY POPULATION

All the patients who had cataract surgery performed at LSFEH.

4.4 CASE DEFINITION

All patients who had cataract surgery at LSFEH with implantation of posterior chamber

intraocular lens and had Nd:YAG capsulotomy.

4.5 CONTROLS

Patients who had cataract surgery at LSFEH with implantation of posterior chamber intraocular

lens without significant PCO development (not requiring Nd:Y AG capsulotomy) after at least

two years of follow up after the cataract surgery.
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4.6EXCLUSION CRITERIA

Patientswho had the following intra-operatively:

1. primary posterior capsulotomy

2. posterior capsular tear

3. left aphakic

4. anterior chamber IOL

Those who had a Nd;Y AG capsulotomy done in LSFEH but had the cataract surgery done in

another institution

4.7 SAMPLE SIZE

n (PoQo+ PIQd(ZI-a + ZI-/3)2
(PI - PO)2

Where;

n = Total required sample size for equally matched cases and controls i.e. (cases =

controls).

PI-& Po= are probabilities of having 50% in cases and controls respectively. It is an assumption

since no study available.

PI-po = expected differences in the exposure prevalence. Relative Risk of peo in PMMA

versus Acryxof " lenses at 3.6 times. 17
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Z]-aJ2 = Probability of detecting a real difference between the two groups in Comparison.

Z]-~= Probability of detecting a false difference in the two groups (the power of test set at 80%)

Z]-aJ2 & Z]-~ are both cut off points along the x-axis of the standard normal probability

distribution that represents probabilities matching the 95% confidence interval (1.96) and the

statistical power of 80% (0.842), respectively.

Using the above formula with an assumption of having 50% of patients in the cases and controls

the sample size obtained was 30 cases and 30 controls.

A total of 65 cases and 65 controls were obtained.

4.8 ETHICAL CONSIDERATIONS

All information acquired from the patients' files was kept confidential.

The study proposal was presented to the department of ophthalmology and approved.

Approval was obtained from LSFEH before undertaking the study at their institution.

Ethical approval was obtained from the KNH ethical committee.

4.9 STUDY MATERIALS

Questionnaires and files from the patient registry of those who had cataract surgery at LSFEH.

14



5.0 PROCEDURE AND DATA ANALYSIS

Files were retrieved using their Nd:Y AG capsulotomy laser registry records of January to

December, 2008. The files were retrieved from the patient registry for those who had been

recorded as having had received Nd:YAG capsulotomy and the data entered. For the controls,

files from the theatre records were retrieved from the December 2007 and before. Those patient

who had at least two years of follow up and had not required or received Nd:Y AG capsulotomy

and not meeting the exclusion criteria were selected as controls.

The data from the files was entered into the questionnaire by the investigator and an assistant.

Data input was done using Scientific package for Social Scientists (SPSS) Version 11.5 package

for Windows. After cross checking for missing entries, the data was analyzed using SPPS and

presented in tables and figures. Odds Ratios and their 95% confidence intervals and P values

were calculated to ascertain factors associated with peo formation.
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126 files 1
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done

6.0 RESULTS

212
Nd: YAG Lasers

registered

t----i>
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78 files cataract
done @LSFH

t )

65 files
Eligible cases

Figure I.Flow chart of the cases selected

93 files missing

14 files Nd:YAG
done but cataract
done elsewhere

6 files Nd:YAG done
but not for pea

6 patient had Nd: YAG laser for other conditions; anterior capsule tag, vitreous tag, iris pigment

on the IOL and exhudative membrane.
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Figure2.Sex distribution (n=130)
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The ratio of males to females was 1:1.32. The difference between the two sexes was not

statistically significant (p=0.723)
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Figure 3.Age distribution (n=130 patients)
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The mean age of patients in the cases was 57.4 years and of the controls was 64.0 years. This

difference was statistically significant (p<0.0 17).

Table l.Type of lens and peo (n= 130 patients)

TYPE OF CASES (n=65) CONTROLS(n=65) ODDS RATIO PVALUE
LENS 95%CI
AcrySof® 20 (33.3%) 40 (66.7%)

3.60 (1.74-7.44) p<O.OOl
PMMA 45 (64.3%) 25 (35.7%)

Patients with AcryfSof " lens were less likely to develop peo.
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Table 2.Time between surgery and PCO diagnosis

AcrySof@ PMMA PVALUE

MEDIAN NUMBER 63.0 (37.5-89.5) days 88.0 (46.0-254.0) 0.101

OF DAYS days

PMMA lenses had a longer duration of time for peo development than AcrySof ® lenses, but the

difference was not statistically significant (p=O.lOl).

Table 3.Surgeon's PCO rates (n=130 patients)

CASES(n=65) CONTROLS(n=65) PVALUE1
SURGEON 1 11(16.9%) 48(73.8%)

SURGEON 2 40(61.5%) 15(23.1 %) <0.001

SURGEON 3 14(21.5%) 2(3.1%)

There was a significant difference in peo development among the 3 surgeon's (p<0.001).
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Table 4.MSICS vis PHACO with AcrySof® lens (n=60 patients)

ODDS RATIO

CASE CONTROL (95% CI) PVALUE

PHACO 15(75%) 35(87.5%)

2.33(0.59-9.27) 0.278

MSICS 5(25%) 5(12.5%)

60 patients received an AcrySof ® lens; phaco was done for 50 patients and the 10 patients had

MSICS. There was no statistically significant difference in the rate of pco among the 2 groups

(p=0.278)

Table 5.History of Uveitis and PCO formation (n=10 patients)

VARIABLE CASE CONTROL ODDS PVALUE
RATIO

95%CI

HISTORY OF 10 (15.4%) 0(0.0%) 2.19 0.001
UVEITIS

(1.80-2.65)

All the 10 patients with pre-operative uveitis developed a PCO, with only 1 patient receiving an

Acryxof " lens and 9 patients with PMMA lens.
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Figure 4.Age distribution of uveitis patients (n=130 patients)
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As noted from the figure above the patients with uveitis were much younger than the ones

without. The mean age of patients with uveitis was 32.70 years and for the patients without

uveitis was 62.79 years, and the difference was significant (p<O.OOI)
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Table 6.Diabetes and PCO (n=130 patients)

ODDS RATIO

CASE CONTROL 95%CI PVALUE

DIABETICS 8 (12.3%) 18 (27.7%)

2.73(1.09-6.83) 0.028

NON- 57 (87.7%) 47 (72.3%)
DIABETICS

The non-diabetics were more likely to develop pea than the diabetics. There was a statistically

significant difference between the diabetic and non-diabetic patients (p=0.028).

Figure 5.Mean age of Diabetics vIs non diabetics

• diabetics

• non-diabetics

p=0.277

The mean age of non- diabetics, 59.8 years was lower than that of diabetics of 63.4 years, but the

difference was not statistically significant (p=0.277).
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Table 7.Univariate analysis

RISK FACTOR CASES CONTROLS CRUDE OR P-VALUE
(95%CI)

AGE, 57.4 63.0 0.97 (0.95-1.00) 0.017
MEAN(YEARS)

TYPEOFIOL

- ACRYSOF@ 20 40 3.60 (1.74-7.44) <0.001

- PMMA 45 25

DIABETES 8 18 2.73 (1.09-6.83) 0.028
MELLITUS

UVEITIS 10 0 2.18(1.80-2.65) 0.001

The factors that influenced the occurrence of Pf'O were the age of the patient, type of IOL,

diabetes mellitus and uveitis.

Table 8.Multivariate analysis

VARIABLE CRUDE OR ADJUSTED OR (95% PVALUE
(95% CI) CI)

AGE 0.97 (0.95-1.00) 0.98 (0.95-1.00) 0.147

DIABETES MELLITUS 2.73 (1.09-6.83) 0.33 (0.13-0.88) 0.027

TYPE OF LENS 3.60 (1.74-7.44) 0.28 (0.13-0.61) 0.001

UVEITIS 2.18(1.80-2.65) - 0.999

Diabetes mellitus and type of lens were the only independent determinants for peo

development.
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7.0 DISCUSSION.

A total of 130 subjects were studied, 56(43%) males, 74(57%) females, with M: F ratio of 1:1.32

(figure 2). There were 29(44.60%) males in the cases and 27(41.50%) in the controls.

36(55.40%) cases and 38(58.50%) of the controls, were females. At LSFEH there are more

female patients seen as compared to male patients. This explains the difference noted.

In this study the mean age of cases was 57.4years ± 18.96 [standard deviation (SD)] and

63.0years (SD=8.62) for controls (figure 3). The cases had a significantly lower mean age than

the controls (p<0.017). A study by Britta Lundqvist and Eva Monestam showed that pea is age

dependent and occurs more frequently in younger patients.Y All the patients in our study who

were below the age of 39 years developed peo. This could be due the complicated nature of the

cataracts in this age group and more post operative inflammation.

Acryxof " lens had a pea rate of 20(33.7%) in this study. PMMA lens had a higher peo rate of

45(64.3%). The difference was statistically significant (p<O.O17) as shown in table 1. A

retrospective study in Sweden by Karin Sundelin et al showed a 3.6 times relative risk for the

PMMA lens developing pea compared to AcrySof®.17 This is similar to what we found in our

study. Gisela Wejde et al showed that the patients with AcrySof ® IOL developed significantly

less pea than those with silicone or HSM PMMA group with a rounded edge design. The

Nd: YAG capsulotomy rate was 20% in the HSM PMMA group, 22% in the silicone group, and

80/: in the Acry'Sof ". 15

Patients with AcrySof ® lens had a median of 63.0 days [interquartile range (IQR) 37.5-89.5] of

clinical pea diagnosis from the time of surgery. PMMA group had a median of 88.0 days (IQR

46.0-254.0) (table 2). Phaco-emulsification is a modern method of cataract extraction compared
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to MSICS. It requires an expensive machine with its accessories. Furthermore, the AcrySof ®

lenses are more expensive than the PMMA lenses. This cost is transferred to the patient thus

making phaco-emulsification a much more expensive surgery. Hence the patients who undergo

phaco-emulsification pay more for their cataract surgery and are presumed to be of higher socio-

economic background. MSICS is the preferred choice when the cataracts are more mature and

most patients are implanted with PMMA lenses. However a few of the patients who had mature

cataracts and are not suitable for phaco-emulsification, but pay for the AcrySof lens, are

implanted with an AcrySof ® lens during MSICS.

Patients who have undergone phaco-emulsification tend to come earlier in case of any visual

complaints like glare while driving and hence they tend to receive Nd:YAG capsulotomy much

earlier than the group with PMMA lens, who present much later when the vision has deteriorated

significantly. Phaco-emulsification patients are more critical of their visual outcomes post

operatively and present even with a slight drop in best corrected visual acuity (BCV A) from their

immediate post-operative BCVA. This might be due to their higher educational and socio-

economic background. They also tend to receive Nd:YAG capsulotomy much earlier.

Surgeon 1 had 11(16.9%) cases and 48(73.8%) controls. Surgeon 2 on the other hand, had

40(61.5%) cases and 15(23.1%) controls. There were 14(21.5%) cases and 2(3.1%) controls for

surgeon 3 as shown in table 3. When we compared the PCO rates among the 3 surgeons, the

difference was statistically significant (p<0.001). This difference could be attributed to the type

of IOL used by the surgeons and their surgical experience. A study by Peng Q et al showed that

use of hydro-dissection during cataract surgery allowed more efficient removal of cortex and

lens epithelial cells (LECs), which in turn reduces the rates of PCO formation.r' Removal of all

or most of the equatorial cells helps in prevention ofPCO.
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Amongst the study subjects, 60 patients had an AcrySof ® lens implanted into the eye. Of these,

50 had phaco-emulsification done and the remaining 10 had MSICS (table 4). There was no

statistically significant difference in the PCO rates between the two methods of surgery

(p=0.278). The findings were similar to a study by M Quinlan and colleagues, who found that

there was no difference in the cell growths on the posterior capsule when comparing ECCE with

the phaco-emulsification technique of cataract surgery.t' However Michael G Davidson et al

revealed that phaco-emulsification with and without anterior and equatorial capsular vacuuming

led to less initial LEC( lens epithelial cells) density in the capsular bag than ECCE?4 The lower

density of the LEC in the capsular bag leads to less PCO formation.

All the 10 patients who had prior uveitis developed PCO, 1 patient had an AcrySof lens and rest

had a PMMA lens (table 5). This difference was statistically significant (p=O.OOI). The mean

age of uveitis patients, 32.70 years ± 9.84 (SD), was significantly lower compared to those

patients without prior uveitis who had a mean age of 62.79 years ± 12.90 (SD) (p<O.OOI) (figure

4). Patients with prior uveitis usually develop cataracts at a younger age as a complication of the

uveitis. Steroids are the mainstay treatment of uveitis, which may lead to early cataract

formation. The patients with prior uveitis, who undergo cataract surgery, post-operatively are

prone to more inflammatory response which may lead to an occurrence, of PCO. A study by

Dana MR et al revealed that Crude incidence rates for visually significant PCO were 54% over a

me~ follow-up of 4.3 years in uveitic cases and 40% over a mean follow-up of 3.9 years among

non-uveitic cases (p= 0.02). They concluded that the apparent higher rate ofPCO in patients with

he ti f 33uveitis is primarily due to their younger age at t e time 0 surgery.

In our study, diabetics were shown to have lower rates of PCO (table 6). The diabetics had a

PCO rate of 8(12.30%) and this was statistically significant (p=0.028). AcrySof ® lens was
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implanted in 11 patients of whom 2(10.0%) were cases and 9(22.5%) were controls. Fifteen

patients received PMMA lens; 6(13.3%) were cases and 9(36.0%) were controls. The mean age

of the diabetic patients was 63.4 years ± 8.76 (SD) and for the non-diabetics was 59.8 years ±

16.14 (SD) (figure 5), however the difference between the mean ages of the two groups was not

statistically significant (p=0.277). Hayashi K et al reported that peo is more severe in patients

with diabetes mellitus than those without/" In Japan, Yoko Ebihara et al revealed that diabetic

patients had significantly more severe peo after cataract surgery than non-diabetic patients. This

was a prospective study in which showed that at six months, the mean pea values were 10.85 %

± 10.09% and 3.70 % ± 4.04% and at twelve months 10.01% ± 13.66 %and 4.l4 % ± 3.28% in

the diabetic group and the control group respectively." A study by Zaczek A et al reported that

peo is less severe in patients with diabetes than, those without. They found no significant

difference between the two groups in the total peo score after one year of phaco-

emulsification.3o In our study the limitation was that the diabetic glycemic control was not

available in the form of HbAlc levels (glycated haemoglobin) and the duration of diabetes was

not available from the patient records.

In the univariate analysis, the factors that were shown to have an association with pea were age

of patient, type of IOL implanted, diabetes mellitus and prior uveitis '(table 7). On multivariate

analysis the following factors emerged as significant risk factors; type of IOL [adjusted (adj) OR
..
0.28,95% cr 0.13, 0.61] and Diabetes Mellitus (adj OR 0.33, 95% cr 0.13-0.88) (table 8).

Patients who had an AcrySof ® lens had lower pea rates compared to the PMMA lens. Diabetic

patients had less peo rates than non diabetic patients. However the glycemic control of the

diabetic patient was not taken into account during this study, due to unavailability of this data
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from the patient records. Patients with poorly controlled diabetes may have accumulation of

sorbitol which may lead to damage of the LEC's, thus reduced LEC proliferation and PCO.

Therefore the glycemic control is important to take into account. Uveitis and age (adj OR=0.98,

95%CI 0.95-1.00) did not have a significant statistical difference on multivariate analysis.
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8.0 STUDY LIMITATIONS

1. Data was not available from the patient records on their type of diabetes, duration and their

control.

2. Many patient files were missing as noted in the flow chart( figure 1)

9.0 CONCLUSIONS

1. AcrySof ® lens has lower pea rates than PMMA lens.

2. pea rates among the surgeons differed.

3. The method of surgery has no impact on pea formation.

4. Prior history of uveitis increases the risk of pea after cataract surgery.

5. Diabetic patients have lower pea rates compared to the non diabetic patients.

10.0 RECOMMENDATIONS

1. Acrysof ® lens be the lens of choice to reduce the pea rates after cataract surgery when

affordable.

2. More studies need to be done with respect to Diabetes and pea formation and also uveitis

and pea formation.
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APPENDIX

QUESTIONNAIRE
PATIENT BIODATA

1. SUBJECT NO: ------

2. FILE NO: --------------

CASE: -------"

a) SEX: ------

CONTROL: ----------

b) AGE: -------

3. PRE-EXISTING CONDITIONS

a) DIABETES: YES: ------ NO: -------- DURATION: --------

TYPE OF MEDICINE USED: INSULIN: --------- OHA: --------

b) UVEITIS: YES: ------ NO: ------- DURA TION: --------

TYPE OF UVEITIS: --------------------

DRUGS USED: ---------------------------

c) GLAUCOMA: YES: -------- NO: ----------- DURATION: ---------

TYPE OF GLAUCOMA: ------------------------

DRUGS USED: -----------------------------

SURGERY DETAILS

4. DATE OF SURGERY: ---/----/-------- 5. SURGEON: -----------------------------------

6. EYE OPERATED:

7. TYPE OF SURGERY:

8. TYPE OF LENS IMPLANT:

PCO DIAGNOSIS DATE

10. DATE OF PCO DIAGNOSIS: ------/------/------

a) RIGHT EYE: -------

a) PHACO; ---------

a) ACRYSOF; -------

b) LEFT EYE: -------

b) MSICS; -------

b) PMMA; ---------

MODE OF MANAGEMENT
•.

11. DATE OF MANAGEMENT: -----/--------/--------

12. METHOD USED: Nd:YAG CAPSULOTOMY: -------

PARS PLANA CAPSULOTOMY: -------
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