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Abstract

Aim To compare the development of

posterior capsule opacification (PCO)

between eyes with and without diabetes

mellitus after single-piece hydrophobic

acrylic intraocular lens implantation 4 years

postoperatively.

Methods In this prospective, observational

case–control study carried out at Iladevi

Cataract and IOL Research Centre,

Ahmedabad, India, 75 consecutive eyes with

diabetes mellitus (cases) were compared with

75 age-matched eyes with age-related cataract

(controls). A detailed, preoperative and

posterior segment evaluation was carried out

in eyes with diabetes mellitus to detect the

presence or absence of diabetic retinopathy

(DR). The Mann–Whitney U-test was applied

to compare the differences in the development

of PCO between the two groups.

Results There was no difference in median

PCO between cases and controls at 1 month

(2.0 vs 1.50, Po0.068), but cases had a higher

median PCO at 12 months (2.95 vs 1.30,

Po0.001). At 4 years, there was no significant

difference in median PCO between cases and

controls (3.75 vs 2.25, P¼ 0.273). The duration

of diabetes increased the incidence of PCO at

4 years (P¼ 0.02). Severity of DR had no

influence on the progress of PCO at 4 years

(P¼ 0.69).

Conclusion Diabetes mellitus did not

increase the incidence of PCO at 4 years. The

duration of diabetes increased the risk of

PCO. The severity of retinopathy did not

influence the development of PCO.
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Introduction

Posterior capsule opacification (PCO) is the

most frequent long-term complication of

phacoemulsification.1,2 PCO is also a frequent

and important complication noticed in diabetics

undergoing cataract surgery.3–9 It has the

potential to obscure fundus view, thereby

compromising the observation and timely

treatment of posterior segment pathologies such

as diabetic retinopathy (DR) and macular

edema.

After cataract surgery, many surgeons believe

that PCO is extensive in diabetic patients

compared with non-diabetic patients.7–9

However, some studies have reported

contradictory results regarding the prevalence

of PCO in diabetic vs non-diabetic patients.3–6

A few studies have quantitatively evaluated PCO;

the results, however, are still controversial.4,8,9

There is paucity of available literature that

prospectively evaluates the development of

PCO with the implantation of a single-piece

hydrophobic acrylic intraocular lens (IOL) in

diabetic vs non-diabetic eyes on a long-term

basis. Therefore, this study was designed to

compare the degree of PCO after cataract

surgery between age-matched diabetic and non-

diabetic patients. In this study, the POCO10

system was used to obtain objective and

quantitative measurements for PCO.

Materials and methods

This prospective, observational case–control

study comprised patients who underwent

phacoemulsification from June 2005 to June
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2006 at the Iladevi Cataract and IOL Research Center.

Informed consent was obtained from all participants, and

the ethics committee at Iladevi Cataract and IOL

Research Centre reviewed the study. Subjects with a

history of diabetes mellitus (DM) were designated as

Group A (n¼ 75 eyes). We used the following inclusion

criteria for cases: DM was defined as glycosylated

hemoglobin (Hb A1c) levels of 6% or more, use of diabetic

medication (oral hypoglycemic agents, insulin injection,

or diet restriction), or a physician’s diagnosis of diabetes.

Patients with uncomplicated age-related cataract who

were otherwise healthy constituted Group B (n¼ 75

eyes). The exclusion criteria were as follows: having

glaucoma, high myopia (axial length427.0 mm),

pseudoexfoliation, traumatic cataract, subluxated

cataract, previous ocular surgeries, and allergy to

dilating drops.

Cataract was categorized as nuclear, cortical, posterior

subcapsular, and mixed cataract or a combination of

cataracts according to the zone of opacification. After

dilating the pupils, the participants were subjected to a

slit lamp examination. The slit lamp beam was fixed at a

width of 1.0 mm, height of 14.0 mm, and magnification of

8 mm at 100% illumination. The fundus examination

included direct and indirect ophthalmoscopy. A detailed

posterior segment evaluation was carried out in eyes

with DM to detect the presence or absence of DR at each

scheduled examination. Further, the retinal specialist

classified and confirmed the findings. DR was classified

according to the early treatment diabetic retinopathy

study classification.11 A single surgeon (ARV) performed

all the surgeries using the Infiniti Vision System (Alcon

Laboratories, Fort Worth, TX, USA). A standardized

technique was used to ensure comparative consistency in

all subjects as described elsewhere.12 A single-piece

hydrophobic acrylic (model: SN60AT, Alcon

Laboratories) IOL was implanted in the capsular bag.

Postoperatively, all patients were given 1% prednisolone

acetate eye drops along with 0.3% Ciprofloxacin eye

drops and 1% Tropicacyl eye drops. Diclofenac sodium

eye drops were administered only in diabetic eyes.

Sample size calculation

Based on published data from a study on adults

undergoing phacoemulsification with IOL implantation,

the authors observed that at the 1-year follow-up, the

mean±SD of the POCO value for controls was 16±16.13

Based on these observations as well as discussions with

an expert panel, we assumed that PCO would be 10%

more (26±27) in Group A than in Group B patients.

Using these inputs, we calculated that a sample size of 67

eyes in each group would have more than 80% power for

this study. Allowing for a 10% dropout rate, we recruited

75 patients in each group.

Observation procedures

Follow-up examination and image acquisition The patients

were asked to return for postoperative follow-up visits at

1 month, 1 year, and 4 years. A masked examiner

performed digital retroillumination photo documentation

in all patients at the 1-month follow-up, after maximal

pupil mydriasis, at a fixed illumination and magnification.

For this purpose, we used a digital camera (Nikon/Kodak

NC2000e, Nikon Corp., Tokyo, Japan) mounted on a slit

lamp (Nikon photo slit-lamp FS-3V) with an external light

and flash light sources, which provided coaxial illumination

from the flash pack through a fiber optic cable attached to

the camera.14 At every follow-up visit, thereafter, photo

documentation of the posterior capsule was performed

using retroillumination with a widely dilated pupil. The eye

was considered to have total cover if the non-overlap of the

anterior capsule on the IOL optic was equal to or less

than 2 clock hours.15 The eye was considered to have

partial cover if the non-overlap of the anterior capsule on

the IOL optic was equal to or greater than 10 clock hours.15

PCO image interpretation and analysis All the digital

images were analyzed for PCO using the POCO

system.10 PCO was assessed by digital retroillumination

images of the posterior capsule obtained using a

modified Nikon anterior segment slit lamp camera

system. Image quality was checked immediately, after

which the images were transmitted to St Thomas’

Hospital London via the Internet for image analysis

using the POCO system. The POCO system is a texture-

based analysis of digital photographic images. Results

were obtained in percentages of opacification areas and

ranged from 0% to 100%. We defined the area of interest

as that part of the posterior capsule lying inside the

rhexis or the edge of the lens optic if the rhexis lay off the

implant. This area is called the mask. All images then

underwent a protocol of processing steps with identical

parameters for each image, consisting of removal of the

Purkinje light reflexes, contrast enhancement, filtering,

and texture segmentation. Finally, the co-occurrence

matrix was matched to the raw image and the area of

opacification converted to binary to provide the

percentage of PCO.

Primary observations: The primary observations were a

comparison of the median percentage area of PCO within

the anterior capsulorhexis in Group A and Group B

using POCO software (St Thomas Hospital, London, UK).

Further, we compared whether the anterior capsule on the

IOL optic (total on and part on) had any influence on the
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development of PCO between the two groups. The

number of eyes that required Nd:YAG laser capsulotomy

was also compared between the two groups.

Secondary observations: On the first postoperative day,

anterior segment inflammation was compared between

the two groups. Uveal inflammation was graded

according to Hogan’s criteria.16 Anterior capsule

opacification (ACO) was also compared at 12 months

between the two groups. ACO was evaluated using a slit

lamp with oblique illumination at � 12 magnification.

ACO was scored in each eye from 0 to 4, as proposed by

Werner and colleagues,17 according to the degree/area of

capsule opacification. ACO was graded as follows: grade

0: no opacification, grade 1: only the edge of anterior

capsulorhexis opacification, grade 2: diffuse opacification

with folds, grade 3: intense opacification with folds and

grade 4: constriction of the capsulorhexis opening.

Within Group A, influence of the duration of diabetes

(number of years diabetes was present at the time of

surgery) was compared with the development of PCO at

4 years. The influence of the severity of retinopathy on

the development of PCO at 4 years was then evaluated.

To avoid significant bias, the anterior segment examiners

(MRP and GDS), while evaluating for inflammatory

markers (flare and cells, and ACO and PCO), were

masked as to whether the patients were diabetic or not.

The results were analyzed for best corrected visual

acuity, which was recorded in LogMAR units at 1 month,

1 and 4 years postoperatively.

As the data distribution was not normal, as confirmed

by the Shapiro–Wilks test for both the groups, non-

parametric tests were used to test for differences between

the two groups. The Mann–Whitney ‘U’ test was applied

to compare the differences in the development of PCO

and also to assess the influence of the anterior capsule

relationship on PCO between the two groups. The

relationship between the duration of diabetes and the

development of PCO was analyzed using regression

analysis. Furthermore, the influence of the severity of

retinopathy on the development of PCO was also

assessed.

We certify that all applicable institutional and

governmental regulations concerning the ethical use of

human volunteers were followed during this research.

Results

The demographic and preoperative characteristics of the

study population are given in Table 1. There were no

significant differences in age (Group A vs Group B:

59±3.1 vs 61±2.7 years, P¼ 0.63 (t-test)), gender

distribution (Group A vs Group B: male (subjects):

47(62.67%) vs 42(56%), P¼ 0.38; female (subjects):

28(37.33%) vs 33(44%), P¼ 0.38 (P-value of test of

proportion)), axial length (Group A vs Group B:

23.88±1.49 vs 23.47±1.11 mm, P¼ 0.16 (P-value of

Mann–Whitney test)), and different types of cataract

(Group A vs Group B: (n¼ eyes) nuclear cataract:

12(16.0%) vs19(25.3%), P¼ 0.17; cortical cataract: 3(4.0%)

vs 3(4.0%), P¼ 1.0; posterior subcapsular cataract: 2(2.7%)

vs 1(1.3%), P¼ 0.33; mixed cataract: 58(77.3%) vs

52(69.3%), P¼ 0.54 (P-value of test of proportion))

between the two groups. There was no difference in the

mean postoperative follow-up between the two groups

(48.0±3.6 and 48.0±3.1 months) (P¼ 0.42).

Primary observations

Median POCO values in cases and controls There was no

difference in POCO values of the median percentage area

in Group A and Group B at 1 month (2.0 vs 1.50,

P¼ 0.068). However, at 12 months, Group A had a higher

POCO value of the median percentage area as compared

with Group B (2.95 vs 1.30, Po0.001). At the 4-years

follow-up, there was no significant difference in POCO

values of the median percentage area between Group A

and Group B (3.75 vs 2.25, P¼ 0.273) (Table 1).

Median POCO values with the anterior capsule relationship

(total on and part on): There were equal numbers of eyes

with total on (Group A vs Group B: 53 (70.7%) eyes vs

49(65.3%) eyes, P¼ 0.43) and part on (Group A vs Group

B: 22 (29.3%) eyes vs 26 (34.6%) eyes, P¼ 0.59) between

Groups A and B, with no statistically significant

difference. In both Groups A and B, the influence of the

anterior capsule cover (total on and part on) on the

development of PCO was also analyzed. In the group

with total anterior capsule overlap on the IOL optic, at

the 1-month (P¼ 0.008) and 1-year (P¼ 0.006) follow-up,

the POCO values of the median percentage area were

significantly higher in Group A compared with Group B.

However, at 4 years, there was no statistically significant

difference between Group A and Group B (P¼ 0.592)

(Figure 1 and Table 2).

In the group with partial anterior capsule overlap on

the IOL optic, at the 1-month (P¼ 0.450) and 4-years

(P¼ 0.170) follow-up, there was no significant difference

in POCO values of the median percentage area between

Group A and Group B. However, at 1 year, there was a

statistically significant difference between Group A and

Group B (P¼ 0.008) (Figure 2 and Table 2).

Further, in the present study we observed that within

Group A and Group B eyes with partial anterior capsule

overlap on the IOL optic had a greater development of

PCO at 1 and 4 years, with a significant difference in the

POCO values of the median percentage area when

compared with eyes with total anterior capsule overlap
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on the IOL optic (Group A: 1 month (P¼ 0.83), 1 year

(P¼ 0.03), and 4 years (P¼ 0.01); Group B: 1 month

(P¼ 0.12), 1 year (P¼ 0.03), and 4 years (P¼ 0.01)

(Table 3)).

Nd:YAG capsulotomy rates Two eyes (2.66%) in each

group underwent Nd:YAG capsulotomy.

Secondary observations

Anterior segment inflammation There was no statistically

significant difference in the influence of the anterior

chamber flare (Group A vs Group B: ‘o2’: 37 (49.3%) eyes

vs 42 (56%) eyes, P¼ 0.51; ‘42/2þ ’: 38 (50.6%) vs 33

(44%), P¼ 0.51 (P-value of Fisher’s exact test)) and

anterior chamber cells (Group A vs Group B: ‘o2’: 37

(49.3%) eyes vs 36 (48%) eyes, P¼ 0.99; ‘42/2þ ’:

38(50.6%) eyes vs 39(52%) eyes, P¼ 0.99 (P-value of

Fisher’s exact test)) between the two groups on the first

postoperative day.

Anterior capsule opacification (ACO) There was no

statistically significant difference in the influence of ACO

between the two groups at 12 months postoperatively

(Grade 1: Group A vs Group B: 11(14.6%) eyes vs 12(16%)

eyes, P¼ 0.87, Grade 2: Group A vs Group B: 51(68%)

eyes vs 53(70.6%) eyes, P¼ 0.69, Grade 3: Group A vs

Group B: 13(17.3%) eyes vs 10(13.3%) eyes, P¼ 0.49

(P-value: test of proportion)). None of the eyes in both

the groups developed 4 degrees of ACO.

Duration of diabetes and PCO Regression was attempted

using PCO at 4 years as a dependent variable and the

duration of diabetes at the time of surgery as an

independent variable. It was observed that each time the

duration of diabetes increased by a year there was, on an

average, a 1% rise in PCO attaining statistical significance

(Any increase in the duration of diabetes increases the

odds of developing PCO by 1%) (P¼ 0.023).

Severity of retinopathy and PCO Although there was an

increase in mean PCO at 4 years across different grades

of severity of retinopathy, the grades of severity of

retinopathy did not have any significant influence on the

Table 1 Comparison of patient demographics between eyes
with diabetes mellitus (Group A) and eyes without diabetes
mellitus (Group B)

Diabetes
mellitus
Group A

No diabetes
mellitus
Group B

P-value

Age (years) 59±3.1 61±2.7 0.63
Axial length (mm) 23.88±1.49 23.47±1.11 0.16

Gender
Male 47(62.67%) 42(56%) 0.38
Female 28(37.33%) 33(44%)

Type of cataract
Nuclear 12(16.0%) 19(25.3%) 0.17
Cortical 3(4.0%) 3(4.0%) 1.00
Posterior subcapsular 2(2.7%) 1(1.3%) 0.33
Mixed 58(77.3%) 52(69.3%) 0.54

Age: P-value of t-test.

Axial length: P-value of Mann–Whitney test.

Gender: P-value of test of proportion.

Type of cataract: P-value of test of proportion.

Figure 1 A comparative evaluation of postoperative posterior capsule opacification in the total on group, between diabetes mellitus
(Group A) (a–c) and no diabetes mellitus (Group B) (d–f) at 1 month, 1 year, and 4 years, respectively.
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development of PCO (mean PCO: 1 year: 6.2%; 2 years:

6.6%; 3 years: 12.7%; 4 years: 20.3%, P¼ 0.69) (Figure 3).

Visual acuity There was no statistically significant

difference in the BCVA between the two groups

postoperatively at 1 month (Group A vs Group B: mean

LogMAR: 0.19±0.13 vs 0.18±0.07, P¼ 0.96), 1 year

(Group A vs Group B: mean LogMAR: 0.15±0.11 vs

0.18±0.11, P¼ 0.13), and 4 years (Group A vs Group B:

mean LogMAR: 0.18±0.19 vs 0.16±0.17, P¼ 0.72

(P-value: Mann–Whitney test)).

Discussion

Our study has demonstrated that both diabetic and non-

diabetic patients developed a similar degree of PCO after

cataract surgery at the 4-years follow-up. Using the

POCO method, for up to 12 months after surgery, we

noted a higher degree of PCO in diabetic patients

compared with non-diabetic patients. These results

indicate that PCO in diabetic patients progressed only in

the early postoperative period. The incidence of PCO in

diabetics has been a controversial subject in literature.

Hayashi et al8 reported no significant difference between

the two groups for up to 1 year after surgery. However, at

3 years, PCO in diabetics was significantly greater than in

the controls. Nekolova et al6 reported no significant

difference in the extent of PCO development or in the

rate of Nd:YAG capsulotomy at 7 years. Conversely,

Elgohary et al5 reported that diabetes appears to be

Figure 2 A comparative evaluation of postoperative images of posterior capsule opacification in the part on group between diabetes
mellitus (Group A) (a–c) and no diabetes mellitus (Group B) (d–f) at 1 month, 1 year, and 4 years, respectively.

Table 2 Comparison of the development of PCO within the
capsulorhexis margin between eyes with diabetes mellitus
(Group A) and eyes without diabetes mellitus (Group B)

N
(eyes)

Diabetes
mellitus
Group A

N
(eyes)

No diabetes
mellitus
Group B

*P-value

1 Month 75 2.00 75 1.50 0.068
1 Year 72 2.95 70 1.30 0.001
4 Years 70 3.75 68 2.25 0.273

Abbreviation: N (eyes), number of eyes.

*P-value of Mann–Whitney test.

Table 3 Comparison of the development of posterior capsule
opacification between eyes with ‘part on’ and ‘total on’ overlap
of the anterior capsule between eyes with diabetes mellitus
(Group A) and eyes without diabetes mellitus (Group B)

Capsule
cover

N
(eyes)

Median
(%) *P-value

Diabetes mellitus (Group A)
1 Month Part On 22 2.10 0.83

Total On 53 1.90
1 Year Part On 22 5.20 0.03

Total On 50 2.65
4 Years Part On 21 8.00 0.01

Total On 49 2.60

No diabetes mellitus (Group B)
1 Month Part On 25 2.35 0.12

Total on 50 1.50
1 Year Part On 23 2.75 0.03

Total On 47 1.80
4 Years Part On 22 6.40 0.01

Total On 46 2.10

Abbreviation: N (eyes), number of eyes.

*P-value of Mann–Whitney test.
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associated with a lower incidence and a decreased risk of

YAG capsulotomy at 4 years. Zaczek et al4 reported

similar findings at 2 years. Knorz et al3 stated that the low

incidence of PCO in diabetics was due to the

accumulation of sorbitol and fructose in the lens

epithelial cells, which they believed contributed to PCO

development. These contradictions in earlier results can

be explained by the differences in age groups of the

study population, surgical techniques used,

postoperative follow-up periods, the IOL materials used,

and mostly by the differences in the quantitative

measurement of PCO. We believe that the low incidence

of postoperative PCO in our series could be attributed to

various factors such as the different profiles of our

diabetic patients in terms of duration and severity of

diabetes, refinements in surgical techniques, the presence

of a total overlap on the IOL optic, and the implantation

of a single-piece hydrophobic acrylic IOL. Based on the

observations made in the present study, we believe that,

in the total on subgroup in Group B, the decrease in

POCO values from 1 month to 1 year could probably be

attributed to the fact that at 1 month there may have been

some residual cortical fibers, which may have regressed

by 1 year. The same also applies to the part on

subgroup in Group B, especially given the fact that the

development of PCO is a dynamic process. In the present

study, we observed lower PCO rates. It is possible that

administering prophylactic treatment for postoperative

inflammation reduced the development of PCO. In

experimental studies, it has been suggested that use of

steroids and diclofenac sodium causes an inhibitory

effect on LEC proliferation and extracellular matrix

formation.18,19 A few reports have suggested that the

lower PCO rate in diabetic patients could be attributed to

the decreased density of LECs in the diabetic capsular

bag.20

In the present study, we did not find significant

differences in the incidence of cells and flare on the first

postoperative day. It is well known that eyes of diabetic

patients have pre-existing deterioration of the blood

aqueous barrier function are more predisposed to barrier

damage associated with surgical invasion.21–24 A few

reports found increased flare intensity in patients with

DM.21,24 Further, in the same study the authors observed

increased anterior segment flare parallel with advancing

stages of DR.24 In one of the studies, the authors reported

that the highest flare intensity after cataract surgery was

in eyes with advanced stages of DR and with clinically

significant macular edema.24

ACO generally occurs much earlier than PCO and may

occur as early as a month after surgery.25–27 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 next 6 months.25–27 Therefore, we decided to

evaluate ACO up to 1 year postoperatively. In the present

study, we did not find significant differences in the

severity of ACO at 1 year postoperatively. We speculate

that anterior capsule contraction may depend on the

initial size of the capsulorhexis. We further believe that

performing a larger capsulorhexis may avoid contraction

of the anterior capsule and help in facilitating fundus

visualization and management of retinal pathologies in

diabetic patients. In the present study, we did not

measure the initial size of the capsulorhexis

postoperatively and the overall changes in the

capsulorhexis size over a period of time during the entire

follow-up period, as it was not our primary observation.

In another study, the authors found no significant

correlation between the degree of contraction of the

anterior capsule opening and the severity of PCO in

patients with DM.28 In the present study, we did not find

significant differences in the incidence of Nd:YAG laser

capsulotomy between the two groups. Another factor,

which we had to keep in mind, was the conservative

approach of surgeons coupled with the mindset of

people in this part of the world who prefer to avoid

surgical intervention unless it is absolutely warranted.

Hence Nd:YAG capsulotomy was performed only when

the patient requested it.

Given these facts, we believe that the incidence of

Nd:YAG capsulotomy may not be an accurate indicator

of the development of PCO. A few authors6 found no

significant difference in Nd:YAG capsulotomy rates and

operative Elschnigg pearls removal. The contradictions

in the results of these studies could be attributed to the

differences in the clinical features of these patients,

techniques employed, or the duration of follow-up.

Figure 3 The distribution of mean posterior capsule opacifica-
tion at 4 years postoperatively across different grades of severity
of diabetic retinopathy in eyes undergoing phacoemulsification.
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In the present study, an increase in mean PCO was

found at 4 years across different levels of severity of

retinopathy. However, these differences did not achieve

statistical significance over the grades of severity of

retinopathy. In another study, the authors7 found a

higher incidence of PCO in diabetics with non-

proliferative or quiescent proliferative retinopathy than

in diabetics without retinopathy, but this was not

statistically significant. We believe that since the blood

aqueous barrier breakdown is more severe in eyes with

advanced retinopathy, chemical mediators that stimulate

proliferation of LECs must be present abundantly in eyes

with advanced DR, which may subsequently lead to

extensive PCO.

Moreover, in the present study, regression analysis

suggested a strong association between duration of

diabetes and PCO. However, a few authors8 suggested

that the systemic condition of diabetics and even the

duration of diabetes at the time of surgery might not be

proportional to the development of PCO. In another

study, the authors suggested that in diabetic patients

there was no association between the type of diabetes,

the duration or retinopathy, and the grade and risk of

Nd:YAG capsulotomy.5

The present study emphasizes our notion that when

partial anterior capsule overlap is compared between

Groups A and B there is no significant difference in the

risk of the development of PCO after implantation of the

single-piece AcrySof IOL. We observed that complete

anterior capsule overlap was not a contributing factor

towards the development of PCO after three-piece

AcrySof IOL implantation.15 We chose a single-piece

hydrophobic acrylic IOLfor implantation. Literature

reports suggest that this material is associated with a

lower degree of PCO formation.29,30 A few authors31

found that in patients older than 60 years the rate of PCO

formation was significantly lower in patients with DM

and with an acrylic PC IOL than in patients without DM

with a silicone foldable PC IOL. In contrast, within

groups A and B, in eyes with partial anterior capsule

overlap on the IOL optic there was a higher level of

development of PCO, with a significant difference

when compared with eyes with total anterior capsule

overlap on the IOL optic. From the above observations

and literature, it is well established that partial

non-overlap of the anterior capsule on the IOL optic

results in an incomplete capsule bend formation,

thereby causing a gap between the IOL optic and the

posterior capsule. This gap provides a channel for

the lens epithelial cells to migrate onto the posterior

capsule, causing extensive PCO.

The limitation of the present study is that we did not

compare the systemic status of diabetes in terms of blood

glucose level with the development of PCO and

opacification of the peripheral posterior capsule between

the two groups. The other limitation of the present study

is not using a fixed area within the pupil to measure

PCO. The last limitation is we have not compared the low

contrast sensitivity between two groups, which would

have been interesting to clinicians and the patients. This

study aimed at prospectively exploring the long-term

effect of diabetes on the incidence of PCO. It was

important for us to implement standardized surgical

techniques for in-the-bag AcrySof IOL fixation and

postoperative medication so as to ensure that the

surgeries were as identical as possible for both groups.

This kind of standardization helped us to objectively

evaluate whether diabetic patients run the risk of

developing PCO. In conclusion, our study has shown

that at the end of 4 years the presence of diabetes mellitus

did not increase the risk of development of PCO when

compared with non-diabetic patients. Furthermore, the

severity of DR did not influence the development of PCO

in diabetics. However, the duration for which diabetes

was present in the eye had a definite impact on PCO

development in these patients.

Summary

What was known before

K After cataract surgery, many surgeons believe that PCO is
extensive in diabetic patients as compared with non-
diabetic patients.

K However, some studies have reported contradictory
results regarding the prevalence of PCO in diabetics.

What this study adds
K Our study has shown that at the end of 4 years the

presence of diabetes mellitus did not increase the risk of
development of PCO when compared with non-diabetic
patients.
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capsule opacification in patients with type 2 diabetes
mellitus. Cesk Slov Oftalmol 2008; 64: 193–196.

7 Ionides A, Dowler JG, Hykin PG, Rosen PH, Hamilton AM.
Posterior capsule opacification following diabetic extracapsular
cataract extraction. Eye (Lond) 1994; 8(Pt 5): 535–537.

8 Hayashi K, Hayashi H, Nakao F, Hayashi F. Posterior
capsule opacification after cataract surgery in patients with
diabetes mellitus. Am J Ophthalmol 2002; 134: 10–16.

9 Ebihara Y, Kato S, Oshika T, Yoshizaki M, Sugita G.
Posterior capsule opacification after cataract surgery in
patients with diabetes mellitus. J Cataract Refract Surg 2006;
32: 1184–1187.

10 Barman SA, Hollick EJ, Boyce JF, Spalton DJ, Uyyanonvara B,
Sanguinetti G et al. Quantification of posterior capsular
opacification in digital images after cataract surgery.
Invest Ophthalmol Vis Sci 2000; 41: 3882–3892.

11 Lang GE. Laser treatment of diabetic retinopathy. Lang GE
(ed.) Diabetic Retinopathy , Vol. 39. Karger: Basel, 2007,
pp 48–68.

12 Vasavada AR, Raj S. Step-down technique. J Cataract Refract
Surg 2003; 29: 1077–1079.

13 Bender LE, Nimsgern C, Jose R, Jayaram H, Spalton DJ,
Tetz MR et al. Effect of 1-piece and 3-piece AcrySof
intraocular lenses on the development of posterior capsule
opacification after cataract surgery. J Cataract Refract Surg
2004; 30: 786–789.

14 Shah AR, Praveen MR, Vasavada AR. Posterior capsule
opacification after extra capsular cataract extraction in
Indian rural population: foldable acrylic vs poly (methyl-
methacrylate) intraocular lenses a randomized clinical trial.
Eye (Lond) 2008; 22: 889–894.

15 Vasavada AR, Raj SM. Anterior capsule relationship of the
AcrySof intraocular lens optic and posterior capsule
opacification: a prospective randomized clinical trial.
Ophthalmology 2004; 111: 886–894.

16 Uveitis Kanski JJ. Clinical Ophthalmology: A Systematic
Approach. 3rd edn. Butterworth-Heinemann: Oxford, 1994,
pp 152–153.

17 Werner L, Pandey SK, Apple DJ, Escobar-Gomez M,
McLendon L, Macky TA. Anterior capsule opacification:
correlation of pathologic findings with clinical sequelae.
Ophthalmology 2001; 108: 1675–1681.

18 Mansfield KJ, Cerra A, Chamberlain CG. Effects of
dexamethasone on posterior capsule opacification-like

changes in a rat lens explant model. Mol Vis 2004; 6:
728–737.
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