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Abstract

Aims To evaluate the effect of anterior

capsule polishing on the development of

anterior capsule opacification (ACO) in

patients undergoing cataract surgery.

Methods This prospective randomized

observational double-masked clinical trial

comprised 120 eyes of 60 consecutive patients

with bilateral age-related cataract who

underwent phacoemulsification. The patients

were randomly assigned to one of the two

groups: One eye received a 360 degree anterior

capsule polishing (group 1 (cases)) and the

fellow eye was without anterior capsule

polishing (group 2 (controls)) The primary

observation was to observe the development

of ACO between the 2 groups, whereas the

secondary observation was to measure uveal

inflammation. ACO was evaluated at 1 week,

1 month, and 6 months.

Results At the 1-week follow-up, there was

no significant difference in the development

of ACO between the two groups. At 1 month,

54 (90%) eyes developed ACO in controls and

26 (43.3%) eyes in cases (Po0.001). However, at

6 months, there was no significant difference

in the development of ACO between controls

and cases (P¼ 0.500). The odds of having cells

and flare were significantly more in cases

compared with controls at first postoperative

day (cells: OR, 39.27; 95% CI, 13.49–114.26 and

flare: OR, 48.0; 95% CI, 15.57–147.97).

Conclusions ACO was significantly lower at

1 month in cases compared with controls.

However, the difference in ACO between the

two groups was insignificant at 6 months.

A significant difference in anterior segment

inflammation was documented in cases on the

first postoperative day. There was no

detectable benefit of performing scraping on

the anterior capsule to avoid opacification after

phacoemulsification.
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Introduction

The increasing popularity of

phacoemulsification and continuous curvilinear

capsulorhexis has made IOL implantation in the

capsular bag, the most commonly used method

of performing cataract surgery.1 Despite recent

progress in cataract extraction techniques, lens

implantation techniques, and IOL design,

capsular opacification still remains a problem.2–4

Capsular opacification takes place due to

proliferation, migration, and differentiation of

residual lens epithelial cells (LECs).5 These

LECs attempt to undergo normal differentiation

or epithelial mesenchymal transition (EMT),

and consequently form heterogeneous groups

of cells in the anterior capsule opacification

(ACO) and posterior capsule opacification

(PCO). These myofibroblasts type of cells lead to

fibrosis of the remnant capsule.6 Contact with

the IOL optic causes the LECs of the anterior

capsule to undergo fibrosis, resulting in fibrotic

type of ACO.3,4,7–10

Fibrosis of the anterior capsule leads to

contraction of the capsulorhexis opening or

capsule retraction leading to buttonholing of the
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lens optic and reduction in the free optic zone. The latter

may cause decentration of the IOL optic and fibrotic

opacification of the posterior capsule.4,9 Therefore, the

intraoperative removal of the LECs from the anterior lens

capsule is becoming increasingly important in cataract

surgery to minimize the chances of occurrence of ACO.

Several approaches have been devised, such as scratcher,

vacuum cleaning, cryo coagulation, wet field

coagulation, ultrasound techniques, and chemical

application.11–14 We hypothesized that polishing the

anterior capsule would reduce fibrosis of the anterior

capsule. In this study, we have evaluated the effect of

anterior capsule polishing on the development of ACO

and uveal inflammation.

Materials and methods

This prospective randomized observational double-

masked clinical trial comprised 120 eyes of 60

consecutive patients with bilateral age-related cataract

who underwent phacoemulsification for both the eyes at

Iladevi Cataract and IOL Research Centre from March to

July 2006. Informed consent was obtained from all

patients. Patients older than 45 years with age-related

cataract and pupils dilating more than 7 mm were

included in the study. Exclusion criteria were glaucoma,

shallow anterior chamber, uveitis, high myopia (axial

length 427.0 mm), pseudoexfoliation, diabetes mellitus,

traumatic cataracts, posterior polar cataract, subluxated

cataracts, previous ocular surgeries, patients allergic to

dilating drops, and steroid intake. Intraoperatively, the

exclusion criteria were not achieving the total anterior

capsule cover on the IOL optic either in both the eyes or

only in one eye, sulcus fixated IOL, and any

intraoperative complications like posterior capsule

rupture. After bimanual irrigation/aspiration, all

enrolled patients were randomly assigned to receive

either 360 degree anterior capsule polishing (group 1

(cases)) or group 2 (controls) without anterior capsule

polishing in the first eye and the alternative in the second

eye within a month. A single experienced surgeon (ARV)

performed all the surgeries using a standardized surgical

technique and topical anaesthesia. Emulsification was

performed with the Infiniti (Alcon Laboratories, Forth

Worth, TX, USA) phacoemulsifier using standardized

surgical techniques described elsewhere.15–17 This was

followed by bimanual irrigation/ aspiration to ensure

thorough and complete cortex removal. The preset

parameters were a vacuum of 7 mmHg and an aspiration

flow rate of 5 cc/min in the polish mode. The

undersurface of the anterior capsule was polished in all

the quadrants and in all the clock hours. The irrigation/

aspiration probes were swiped to achieve total 360

degree polishing. The time scheduled for performing

anterior capsule polishing was standardized to 5 min in

this study. An AcrySof (model: SN60AT, Alcon

Laboratories, Forth Worth, TX, USA) IOL was implanted

in the capsular bag. Postoperatively, standardized

postoperative regime was given. Our primary

observation was to grade the ACO, whereas our

secondary observation was to document the occurrence

of uveal inflammation. ACO was evaluated on slit-lamp

examination with oblique illumination at � 12

magnification at 1 week, 1 month, and 6 months. As

proposed by Werner et al,10 ACO was graded on a scale

of 0–4 in the area in which the rhexis was in contact with

the IOL optic. The grading scheme was as follows: grade

0, no opacification; grade 1, only the edge of

capsulorhexis as opacified; grade 2, diffuse opacification

with folds; grade 3, intense opacification with folds; and

grade 4, constriction of CCC opening. Uveal

inflammation was graded according to the Hogan’s

criteria. The w2-test and odds ratio (OR) were used.

We certify that all applicable institutional and

governmental regulations concerning the ethical use of

human volunteers were followed during this research

Results

The mean age of the patients was 56.00±3.00 years.

Circumferential overlap of the IOL optic by the

capsulorhexis was achieved and remained same in all the

cases at 6 months follow-up. There were no surgical

complications that led to patient exclusion. At 1-week

follow-up, irrespective of the grade of ACO, there was no

significant difference in the development of ACO

between the two groups. At the 1-month follow-up,

irrespective of the grade of ACO, 54 (90%) eyes

developed ACO in controls and 26 (43.3%) eyes in cases

(Po0.001). At 6 months follow-up, irrespective of the

grade of ACO, no significant difference was observed in

the development of ACO between the controls and cases

(P¼ 0.500; Table 1).

Table 1 Distribution of the presence or absence of anterior
capsular opacification (ACO) at 1 week, 1 month, and 6 months

ACO Yes No

1 week
Controls 0 60
Cases 0 60

1 month
Controls 54 (90.0%) 6 (10.0%)
Cases 26 (43.3%) 34 (56.7%)

6 months
Controls 60 (100%) 0
Cases 59 (98.3%) 1 (1.7%)
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Analysing the grade of ACO, at 1-month follow up, we

found that 44 (73.3%) eyes in controls and 12 (20%) eyes

in cases showed grade 1 opacification of the anterior

capsule. There were significant differences between the

two groups (Po0.001). In eight (13.3%) eyes in controls

and in 14 (23.3%) eyes in cases, the anterior capsule

showed grade 2 opacification. There were no significant

differences between the two groups. No eyes in either

group developed grade 3 ACO. Only two eyes in controls

developed grade 4 ACO, and none of the eyes in cases

developed the same (Table 2).

At 6 months follow-up, while evaluating the grade of

ACO, the results for grades 1, 2, and 3 ACO between the

two groups were similar with no statistically significant

difference (grade 1: P¼ 0.007, grade 2: P¼ 0.009; and

grade 3: P¼ 0.070). Two eyes in controls had grade 4

ACO (Table 3).

On the first postoperative day, anterior segment

inflammation (cells and flare) differed significantly in the

two groups, that is, the possibility of detecting cells and

flare more than two was significantly higher in cases than

in controls (Table 4; cells: OR, 39.27; 95% CI, 13.49–114.26

and flare: OR, 48.0; 95% CI, 15.57–147.97).

Discussion

The postoperative opacification of the capsular bag in the

form of ACO and PCO is interpreted as a wound healing

response of the residual LECs.18–22 Therefore, the

removal of residual LECs reduces the chances of

development of ACO and PCO.23 Several mechanical and

chemical means of intraoperative anterior capsule

cleaning have also been proposed. Mechanical removal

of the LECs is achieved using hydrodissection with

rotation and cortical clean-up after

phacoemulsification.24,25 Mathey et al26 studied five

techniques of polishing the lens capsules. They observed

that the cleanest capsule was obtained by using an

ultrasound irrigation/aspiration tip. Meucci et al9 also

found that ultrasound cleaning was effective in

preventing ACO. Few authors have found that silicone

scrapers provide rough polishing, and they do not help

in complete removal of the epithelial cells.11 Nishi11 has

described ultrasound cleaning of the anterior capsule

with a fibrosonic probe. However, a few authors have

observed iris pigment dispersion while using the

ultrasound method to clean the capsule.

There are several factors, which affect the development

of ACO. Both the material and design of IOL impact the

development of ACO.27–31 The incidence of ACO is

lowest with acrylic lenses and highest with plate haptic

silicone IOLs.10 Nishi and Nishi19 report that fibrous

ACO occurs only in that part of the capsule, which faces

the anterior surface of posterior capsule IOLs. Further, a

few authors postulated that the ACO is the result of

fibrous dysplasia of residual LECs on the anterior surface

of the IOL.20

ACO generally occurs much earlier than PCO and may

occur as early as a month after the surgery.8,31,32 It has

been shown that the anterior capsule opening shrinks

rapidly during the first month after cataract surgery and

IOL implantation followed by a slower progressive

reduction in the subsequent 6 months.8,29,30,33 Therefore,

we decided to evaluate ACO up to 6 months

postoperatively. In this study, ACO was documented and

quantified by using a standardized method. It was

interesting to note that ACO was significantly lower at 1

month in cases compared with controls. We hypothesize

that this could be due to the use of scraping in cases,

which caused a delay in the LECs reaching the anterior

surface from the equator. Our results concurred that

anterior capsule scraping did not influence ACO at 6

Table 2 Comparison of the grade of anterior capsule opacifica-
tion (ACO) between the two groups at 1 month after
phacoemulsification

Grade of ACO Controls Cases

0 6 (10%) 34 (56.7%)
1 44 (73.3%) 12 (20.0%)
2 8 (13.3%) 14 (23.3%)
3 0 (0%) 0
4 2 (3.3%) 0

Table 3 Comparison of the grade of anterior capsule opacifica-
tion (ACO) between the two groups at 6 months after
phacoemulsification

Grade of ACO Controls Cases

0 0 1 (1.7%)
1 27 (45%) 13 (21.7%)
2 26 (43.3%) 40 (66.7%)
3 5 (8.3%) 6 (10%)
4 2 (3.3%) 0 (0%)

Table 4 Impact of anterior capsule polishing on anterior
segment inflammation on the first postoperative day between
the two groups

Grade Controls Cases

Cells
o2 48 (81.4%) 6 (10%)
42 11 (18.6%) 54 (90%)

Flare
o2 48 (81.4%) 5 (8.3%)
42 11 (18.6%) 55 (91.7%)
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months postoperatively.2 Further, we speculate that ACO

developed, despite scraping, due to the proliferation and

migration of residual LECs from the germinative zone of

the equatorial regions.

The results of this study suggest that a significant

difference in anterior segment inflammation was

documented in cases on the first postoperative day. We

believe that this increase in anterior segment

inflammation could be due to the dispersal of the LECs

after polishing, which provoke inflammatory mediators.

However, further studies with a larger sample size in a

controlled environment need to be carried out to assess

whether anterior capsule polishing actually increases

anterior segment inflammation and causes the residual

LECs to migrate anteriorly, thereby negating the effect of

polishing.

There are varied opinions about the effect of capsular

polishing on the rate of the development and formation

of ACO and PCO. The source of LECs for ACO has also

been a matter of debate. In general, it is believed that

LECs from the equator of the capsular bag play a minor

role in the development of anterior cell migration and

capsular opacification. The LECs that proliferate into the

anterior IOL surface are thought to originate from the

anterior capsule close to the capsulorhexis. Further,

according to Kruger et al7, polished LECs are not

immediately removed by aspiration. These LECs are

initially dispersed in the OVD material, and then

removed in the second step. There is a possibility that

LECs adhere again to the capsule, proliferate, and

migrate.

Menapace and collegues3have found that ACO rates

are significantly lower in polished eyes compared with

unpolished eyes at all follow-up examinations. Sacu et al2

found that although careful anterior capsule polishing

reduces ACO and fibrotic PCO, neither can be

completely prevented. This study indicates that anterior

capsule polishing did not significantly influence the rates

of ACO development. It is well -accepted that one can

not remove all the residual LECs, which are attached to

capsular bag after surgery using available surgical and

chemical means.28 In particular, as the population of

LECs is divided into pre-equatorial and equatorial cells,

it becomes even more difficult to remove them.

Therefore, even though anterior capsular scraping

removes a considerable number of LECs, the residual

LECs may proliferate and migrate to the anterior capsule

leading to ACO. This may be the explanation for our

observation that the difference in ACO in the polished

and unpolished groups remains significant at 1 month,

but become insignificant at 6 months postoperatively.

In this study, we did not evaluate the effect of anterior

capsule polishing on the development of PCO. A

limitation of this study is that we did not focus on the

impact of various factors that influence the impact of

anterior capsule polishing on anterior capsule for the

development of PCO. To minimize bias in this

prospective randomized study, all the surgeries were

performed by a single surgeon using a standardized

surgical technique with or without anterior capsule

polishing depending upon the randomization scheme.

Our findings suggest that anterior capsule polishing does

not affect ACO at 6 months postoperatively. We conclude

that there was no detectable effect and benefit of

performing scraping on the anterior capsule to avoid

opacification after phacoemulsification.
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