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ARTICLE INFO ABSTRACT

Background:- To compare phacoemulsification with extracapsular cataract surgery in
patients with diabetes and to identify determinants of postoperative visual acuity.
Design:- Prospective, randomized, paired-eye trial.
Participants:- Seventy patients with diabetes and bilateral cataract.
Intervention:- Patients were allocated to phacoemulsification surgery with silicone
intraocular lens to one randomly determined eye, and extracapsular cataract surgery with 7-
mm polymethylmethacrylate intraocular lens to the other.
Main Outcome Measures:- Logarithm of minimum angle of resolution visual acuity
(logMAR VA), incidence of clinically significant macular edema (CSME), retinopathy
progression, indices of anterior segment inflammation, and incidence of capsulotomy.
Results:- Compared to Extra Capsular Cataract Extraction(ECCE), Phacoemulsification
group showed improvement in visual acuity right from 1st week and at 6 month, most of the
Phacoemulsification group (68.6%) had uncorrected visual acuity of 6/12 or better. Signs of
inflammation (cells, flare, IOL deposits, synechiae and posterior capsule opacification) were
seen more often in ECCE group. Six number of patients required Nd-YAG Laser
Capsulotomy in total, one in Phacoemulsification group and 5 in ECCE group.
Phacoemulsification group showed slightly more incidence of corneal oedema and striate
keratopathy than ECCE group. Progression of retinopathy was determined by the presence
or absence of diabetic retinopathy at the time of surgery, duration of diabetes and the type of
medication received. Age and hypertension had no relation with the progression of diabetic
retinopathy. No effect of operative technique on progression of retinopathy or incidence of
post operative CSME was demonstrated.
Conclusion:- Phacoemulsification is better technique as there is less postoperative
inflammation and better visual outcome compared to ECCE especially in eyes with
retinopathy.

INTRODUCTION
Diabetes Mellitus affects 2% of the population. In India, it is
estimated that by the year 2025 there will be 57 million Diabetics.
It is estimated that 2% of Diabetics go blind due to Diabetic
Retinopathy. The risk of blindness is 25 times greater in diabetics
than in non diabetics. Diabetic retinopathy is related more to
duration of diabetes than to age. Diabetic retinopathy is essentially
a micro-angiopathy affecting retinal precapillary arterioles, the
capillaries and the venules. Diabetes is the most common risk
factor for cataract development in developing countries. The
Framingham Eye Study and the Health and Nutrition examination
survey showed that the rate of cataract was 3-4 times higher in
diabetic patients who were younger than 65 years and up to two

fold higher in patients older than 65 years compared to non-
diabetics1. Cataract surgery in diabetes is indicated when a
patients visual function is significantly reduced as a result of
lenticular opacity. Surgical intervention may also be indicated if a
cataract reduces the ophthalmologists view of retina, thus,
impeding the diagnosis and treatment of diabetic retinopathy.
Cataract surgery is diabetic patients has been associated with a
higher incidence of post operative complications, including:-

 Fibrinous uveitis
 Posterior capsule opacification
 Neovascularization of anterior segment
 An accelerated progression of retinopathy
 And macular edema
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With the progress of surgical techniques, phacoemulsification has
emerged as the surgical procedure of choice in management of
age related cataract because of earlier refractive stabilization,
reduced astigmatism and milder post operative inflammation.
These attributes are valuable in diabetic eyes in which post
operative fundus visualization is important and the tendency to
post operative inflammation is greater. However, extra capsular
surgery has been advocated in patients with diabetes because it
permits implantation of a rigid, large optic intra ocular lens,
allowing early posterior capsulotomy and facilitating visualization
of peripheral retina or laser therapy or vitreoretinal surgery. In
addition, the use of a can opener capsulotomy prevents post
operative contraction of anterior capsular aperture which may
occur after capsulorehexis and may be more marked in patients
with diabetes2,3. Initial studies of phacoemulsification in diabetic
patients have shown promising results4,5. We report our
experience of phacoemulsification in diabetic cataracts with
special emphasis on assessing the visual outcome and progression
of diabetic retinopathy in eye and comparing phacoemulsification
with Extra Capsular Cataract Extraction (ECCE).

Methodology

The study was conducted in the Department Of Ophthalmology,
SMHS Hospital, Government Medical College, Srinagar,
Kashmir (J&K). The study was registered with the institutional
review board and was approved by the ethics committee of GMC
Srinagar. Seventy (70) diabetic patients referred for cataract
extraction were taken up for the study. They were randomly
divided into groups:
Group 1- Those who were selected for cataract extraction by
Phacoemulsification.
Group 2- Those who were selected for cataract extraction by
Extra Capsular Cataract Extraction.

Patients were admitted in the hospital one day prior to surgery.
Each group consisted of 35 diabetic patients. In all the patients,
the following data were recorded: Age; Sex; Eye undergoing
surgery; Type of diabetes; Duration of diabetes; Therapy
received- Oral hypoglycemic agents or Insulin; Presence or
absence of renal disease, heart disease & hypertension; Fasting
blood glucose level; Pre operative visual acuity; Slit lamp
examination; Recording of Intraocular Pressure by Schiotz
tonometery; Fundus examination for retinopathy staging; Fundus
Fluorescein Angiography and Type of surgery performed.

All patients who were selected for study were required to have at
least 6 months of follow up with documented results of fundus
examination. Eyes were examined after surgery up to 48 hours
until it was possible to determine the presence or absence of
Clinically Significant Macular Edema (CSME) and to grade
retinopathy according to a clinical adaptation of the Early
Treatment Diabetic Retinopathy Study (ETDRS)- Final
Retinopathy Severity Scale. These findings were taken to
represent retinal status at the time of surgery. Further
examinations were carried out at 1 week, 6 weeks, 3 and 6 months
after surgery. At each visit retinopathy severity, presence of
CSME, anterior chamber cells & flare, intraocular lens deposits,
posterior synechiae and severity of capsular opacification were
assessed. Retinopathy progression was defined as follows:
 The development of retinopathy did not exist previously,

with or without progression within macula.
 A patient with pre existing diabetic retinopathy showed

aggravation of changes, with or without progression
within macula.

 Development of proliferative diabetic retinopathy from
non proliferative diabetic retinopathy, the recurrence of
active proliferative diabetic retinopathy with or without
progression within macula.

 The development or progression of macular edema to
clinical significance as defined by the early treatment
diabetic retinopathy study.

The following patients were excluded from study- Eyes with
glaucoma; uveitis; pathological high myopia; history of trauma;
previous ocular surgical procedure, previous laser treatment.

RESULTS
The maximum number (30) patients were in the age group of 51
to 60 years (41.8%). There was more number of females 49 (70%)
as compared to males 21 (30%). Type 1 DM was present in 3
patients (4.3%) whereas type 2 DM was present in 67 patients
(95.7%). Majority 41.4% had diabetes duration between 6 to 10
years, whereas 38.6% had diabetes of duration <5 years duration.
20% had diabetes of more than 10years duration. Maximum
patients 84.3% were on oral hypoglycaemic agents (OHA).
Coexisting hypertension was found in 37.1% and renal disease
was found only in 2.9%. Most of the patients 64.3% presented
with posterior sub capsular cataract. 53 patients had nuclear
sclerosis of different grades.

Table 1 Post Operative Uncorrected Visual Acuity (%age)
VA - Ist  Wk VA - 2nd Wk VA - 6th Wk VA - 3 month VA - 6 month

Phaco ECCE Phaco ECCE Phaco ECCE Phaco ECCE Phaco ECCE
6/6 0 0 0 0 2.9 0 14.3 0 14.3 0
6/9 2.9 0 14.3 0 14.3 2.9 25.7 0 40.0 8.6

6/12 14.3 0 0 0 25.7 5.7 25.7 20.0 14.3 31.4
6/18 11.4 2.9 14.3 0 37.1 28.6 17.1 28.6 14.3 22.9
6/24 20.0 2.9 25.7 5.7 8.6 42.9 8.6 34.3 5.7 17.1
6/36 40.0 45.7 31.4 40.0 5.7 20.0 5.7 8.6 5.7 5.7
6/60 11.4 45.7 11.4 51.4 5.7 0 2.9 8.6 5.7 14.3

<6/60 0 2.9 2.9 2.9 0 0 0 0 0 0
p value 0.000 0.000 0.000 0.000 0.001
Results Significant Significant Significant Significant Significant

Overall Intra Group Comparison(Friedmans Test)
Phaco p=.000 (Significant)
ECCE p=.000 (Significant)
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Cortical cataract was present in 22.9%. Preoperative intraocular
pressure was between 16-20mmhg in 75.7%. Preoperative visual
acuity was <6/60 in 72.9% and only one case had visual acuity of
6/24. In both phacoemulsification and extra capsular cataract
extraction groups, improvement in visual acuity at 6th month was
statistically significant. However, compared to ECCE,
phacoemulsification group showed improvement right from 1st

week and at 6th month most of the phacoemulsification group
68.6% had uncorrected visual acuity of 6/12 or better while as
only 40% of ECCE group had such uncorrected visual acuity
(Table1). Best corrected visual acuity (BCVA) at 6th week was
best in phacoemulsification group which showed a visual acuity
of 6/9 or better in 74.3% of patients whereas in ECCE group only
20% patients showed a BCVA of 6/9 or better.

The difference was statistically significant (P<0.05). However at
6th month the difference between the two groups was insignificant
(P>0.05) with phacoemulsification group showing BCVA of 6/9
or better in 74.3% and ECCE group having BCVA of 6/9 or better
in 60% of patients (Table 2). Inflammation including cells, flare,
IOL deposits and synechiae were seen more often in the ECCE
group. Posterior capsule opacification was seen in 5.8% patients
of phacoemulsification group, whereas in ECCE 22.9%
developed posterior capsule opacification. Six number of patients
required Nd-YAG Laser Capsulotomy, 5 in ECCE group and 1 in
phacoemulsification group.

Of the other complications, phacoemulsification group showed
slightly more incidence of corneal oedema and striate keratopathy
than ECCE group. One patient in phacoemulsification group had
sphincter tear and three patients developed posterior capsular rent
during the surgery. Residual cortical matter (RCM) was present in
two patients in phacoemulsification group and one in ECCE
group. Two patients showed transient elevation of IOP in
phacoemulsification group and none in ECCE group. In the
phacoemulsification group 18 patients had no diabetic retinopathy
at the time of surgery, out of which 1 progressed to mild NPDR,
where as in ECCE, out of 20 patients, 19 had no DR and one
progressed to mild NPDR. The 15 patients of phacoemulsification
group who had NPDR at the time of surgery, 1 patient progressed
to PDR without high risk characteristics.

In ECCE group out of 14 patients who had NPDR, no patient
developed PDR. In phacoemulsification group, out of two patients
who had PDR at the time of surgery, 1 patient progressed to PDR
with high risk characteristics, and the same progression was seen
in the ECCE group also (Table 3). Table 4 shows the progression
of diabetic retinopathy with regard to clinical status at the time of
surgery. Maximum number of patients who progressed 64.3% (9
out of 13) had diabetes of more than 10 years. The difference was
statistically significant (P<0.05). 7 out of 11 (63.6%) of patients
who were on insulin treatment showed progression of diabetic
retinopathy while as 6 out of 59 (10.2%) who were on Oral
Hypoglycaemic Agents showed progression of diabetic
retinopathy.

Table 2 Post Operative Best Corrected Visual Acuity (as per %age)
Visual
Acuity

BCVA - 6th Wk BCVA - 3 month BCVA - 6 month
Phaco ECCE Phaco ECCE Phaco ECCE

6/6 28.6 5.7 45.7 2.9 48.6 25.7
6/9 45.7 14.3 31.4 34.3 25.7 34.3

6/12 11.4 40.0 8.6 34.3 11.4 8.6
6/18 8.6 25.7 5.7 14.3 2.9 11.4
6/24 2.9 8.6 2.9 5.7 2.9 11.4
6/36 2.9 5.7 5.7 5.7 8.6 0
6/60 0 0 0 2.9 0 8.6

p value 0.000 0.000 0.052
Results Significant Significant Insignificant

Overall Intra Group Comparison(Friedman’s Test) Phaco p=.023 (Insignificant)
ECCE p=.004 (Significant)

Table 3 Post Operative Fundus at 6 months

Fundus-Ist week
Fundus examination at 6 month

Progression in
FundusTotal Normal Mild

NPDR
Moderate

NPDR
Severe
NPDR

PDR PDR with
HRC

Normal
Phaco

no 18 17 1 1
% 51.4 94.4 5.6 5.6

ECCE
no 20 19 1 1
% 57.1 95.0 5.0 5.0

Mild
NPDR

Phaco
no 12 9 2 1 3
% 34.3 75.0 16.7 8.3 25.0

ECCE
no 11 8 3 3
% 31.4 72.7 27.3 27.3

Moderate
NPDR

Phaco
no 3 1 2 2
% 8.6 33.3 66.7 66.7

ECCE
no 2 1 1 1
% 5.7 50.0 50.0 50.0

PDR
Phaco

no 2 1 1 1
% 5.7 50.0 50.0 50.0

ECCE
no 2 1 1 1
% 5.7 50.0 50.0 50.0

Total
no 70
% 100
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The difference was statistically significant. 10 out of 44 (22.7%)
of patients, who had no hypertension showed progression of
diabetic retinopathy, while as 3 out of 26 (11.5%) who had
hypertension showed progression of diabetic retinopathy.
However, the difference was statistically insignificant. 2 out of 11
patients (18.2%) who were less than 45 years of age showed
progression of diabetic retinopathy. While as 11 out of 48 (18.6%)
of patients who were older than 45 years showed progression of
diabetic retinopathy. However the difference was not significant
statistically. 2 out of 3 patients (66.7%) who had Type 1 diabetes
mellitus showed progression of diabetic retinopathy, while as 11
out of 56 patients (16.4%) of type 2 diabetes mellitus showed
progression. The difference was statistically significant (P<0.05).
At 6month postoperatively, overall 74.2% of patients undergoing
phacoemulsification achieved a best corrected visual acuity of 6/9
or better. Overall, 21 patients out of 35 (60%) patients undergoing
extra capsular cataract extraction achieved best corrected visual
acuity of 6/9 or better. In both the groups, BCVA of 6/9 or better
was achieved in most of the patients who did not have CSME at
the time of surgery, while as the visual outcome was not so
favourable in those who had CSME at the time of surgery.

DISCUSSION
In the present study maximum number of patients was in the age
group of 15-60 years. Type 2 diabetes was present in the majority
of the patients (95.7%). This is because of the fact that type 2
diabetes mellitus is more common than type 1 DM. Majority of
the patients were on OHA. Coexisting hypertension was found in
37.1% and renal disease in 2 patients. Most of the patients 45
(64.3%) presented with posterior sub-capsular cataract (PSC) and
53 patients had nuclear sclerosis of different grades with or
without PSC. Preoperative visual acuity was <6/60 in most of the
cases. Both the groups showed improvement in visual acuity (at
least 2 lines of Snellen’s chart at 6 months) which was statistically
significantly (P= 0.001). Our findings were similar to findings of
previous studies4,6-9. However, compared to extra capsular cataract
extraction (ECCE) group, phacoemulsification group showed
improvement right from the 1st week and at 6th month most of
the phacoemulsification group (68.6%) had an uncorrected visual
acuity of 6/12 or better, as compared to 40% of ECCE group
(Table 1). The difference was statistically significant (P= 0.000).
These findings are in agreement with the findings of Dowler JGF
et al.,9. So far as the best corrected visual acuity (BCVA) was
concerned, (Table 2) post operative BCVA was best in
phacoemulsification group at 6 weeks which showed visual acuity
which showed visual acuity of 6/9 or better in 74.3% of patients.
While as in ECCE, only 20% of patients showed a BCVA of 6/9
or better. The difference was statistically significant. However the
difference was insignificant at 6th month.

This difference at 6wks could be explained on the basis of the fact
that in ECCE group, post operative inflammation was more
common. Marked post operative inflammation is more common
in diabetes and a fibrin reaction may occur in eyes with more
severe retinopathy in which operative breakdown of blood
aqueous barrier is greater 10, 11, 12. ECCE may exacerbate these
tendencies because of the effects of iris trauma and may be
intensified in diabetes by abnormalities of iris vasculature or poor
mydriasis13,14.As compared with eyes undergoing
phacoemulsification eyes managed with extra capsular cataract
extraction had more anterior chamber, Flare (2.8 Vs 8.5), Cells
(22.9 Vs 97.1), posterior capsule opacification (5.8 Vs 22.9), intra
ocular lens deposits (11.4 Vs nil) and synechiae (14.3 Vs Nil)
which were statistically significant at 6 months. However there
was no statistically significant difference in other complications
like Sphincter tears, Residual Cortical Matter (RCM) etc between
the two groups. These findings are similar to those reported by
Dowler JGF et al., 9. However, Striate Keratopathy (28.6 Vs 14.3)
and Corneal edema (17.1 Vs 2.9) were slightly more in
phacoemulsification group compared to ECCE group. These
findings are similar to those observed by Anticliff RJ et al.,4. 18.6
% of patients in both the groups showed progression of diabetic
retinopathy. A review of literature reveals variation in the
percentage of patients who experienced retinopathy progression
after cataract surgery. While Mittra et al.,8 reported that diabetic
retinopathy progression occurred in first 15% of patients operated
on by a senior surgeon, other authors have reported retinopathy
progression rate of over 70%15. The large disparity in results of the
existing published studies can be explained at-least in part by
inconsistencies in data collection and analysis in the individual
studies. Our study lacks the power to provide the definitive answer
to whether one technique causes less retinopathy progression than
the other. Nevertheless datas4, 7, 8, 16, 17 suggest that any difference
between the two techniques may not be marked.

Further the present study also shows that progression of
retinopathy was dependent on the severity of retinopathy at the
time of surgery in both the groups (Table 3). These findings are
similar to those observed by others4, 8, 18, 19, 20. Our research also
shows that patients who showed progression of retinopathy had
longer duration of diabetes in both the groups and also those
patients who were on insulin had more progression of diabetic
retinopathy than those who were on Oral Hypoglycaemic Agents.
(63.6% Vs 10.2%) (Table 4) showing thereby that those who were
on insulin had severe form of diabetes. However, there was no
difference between the two groups6, 20, 21. However Squirell et al.,
(2002)21 did not show any significant difference in the duration of
diabetes in those patients whose retinopathy progressed and those
whose retinopathy did not progress. Further our study showed that
the retinopathy progression did not depend on age, because both

Table 4 Progression of Diabetic Retinopathy

Clinical Presentation
Yes No Total

p value Result
No % No % No %

Duration of
DM(yr)

<= 5 27 100 27 38.5
0.000 Significant6 - 10 4 13.8 25 86.2 29 41.4

> 10 9 64.3 5 35.7 14 20

Treatment
OHA 6 10.2 53 89.8 59 84.2

0.000 Significant
Insulin 7 63.6 4 36.3 11 15.7

Hypertension
Present 3 11.5 23 88.4 26 37.1

0.248 Insignificant
Absent 10 22.7 34 77.2 44 62.8

Age
<=45 2 18.2 9 81.8 11 15.7

0.971 Insignificant
> 45 11 18.6 48 81.3 59 84.2

Type of DM
Type1 2 66.7 1 33.3 3 4.2

0.029 Significant
Type 2 11 16.4 56 83.5 67 95.7
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the age groups (<45 and >45) had similar rates of retinopathy
progression (18.2% Vs 18.6%). The difference was not
statistically significant. Our findings are similar to those reported
by Shuh Bin and Wan Chen Ku20 and Akita et al.,22. Progression
of retinopathy also showed a relation with the type of diabetes in
our study. This study revealed no relation of hypertension with the
progression of diabetic retinopathy. Although in both the groups,
patients achieved a significant improvement in best corrected
visual acuity at 6th month post operative period, the
phacoemulsification group showed better outcome as compared to
extra capsular cataract extraction and the difference was
statistically significant(p<0.05).  The findings in the present study
are similar to those reported by Dowler JGF et al.,9. In this study
post operative visual acuity was greater after phacoemulsification
than extra capsular cataract extraction. Since the indices of post
operative inflammation were greater in eyes undergoing extra
capsular cataract extraction, it is possible that vitreous opacities or
intra ocular lens deposits may have degraded acuity in some eyes
undergoing extra capsular cataract extraction.

The degree of post operative inflammation in diabetic eyes after
phacoemulsification is related principally to the pre operative
diabetic retinopathy which depends mostly on the course of
diabetes mellitus12. The highest post operative flare values were
found in diabetic eyes with advanced stages of diabetic
retinopathy and those with clinically significant macular edema.
These results indicate that the activity and severity of pre existing
retinopathy seem to be one of the major risk factors for post
operative complication. In the present study, visual outcome was
not good in those who had Clinically Significant Macular Edema
(CSME) at the time of surgery in both the groups. In both the
groups best corrected visual acuity of 6/9 or better was achieved
in most of the patients who did not have clinically significant
macular edema at the time of surgery. In our study post operative
visual acuity was greater after phacoemulsification than extra
capsular cataract extraction especially in eyes with retinopathy. In
addition extra capsular cataract extraction was associated with
higher incidence of post operative inflammation. These conditions
compromise fundus visualization and thus evaluation and
treatment of retinopathy. No effect of operative technique on
progression of retinopathy or incidence of post operative clinically
significant macular edema was demonstrated.For
phacoemulsification presence or absence of clinically significant
macular edema at the time of surgery (p < 0.001) was the only
significant independent variable other than the duration of
diabetes mellitus. Similarly for extra capsular cataract extraction
the presence or absence of clinically significant macular edema at
the time of surgery (p <0.02) was the only significant variable
retained in the model. Clinically significant macular edema as
already predicted by Dowler JGF et al.,9 at the time of surgery,
was therefore the most important determinant of post operative
visual acuity. This suggests that surgery should be undertaken in
patients with diabetes before cataract prevents recognition of
retinal thickening risking the presence of clinically significant
macular edema at the time of surgery and poor visual outcome9.
Optical Coherence Tomography may be of value in such cases as
it has markedly improved the understanding of diabetic
retinopathy. With optical coherence tomography structural
changes and quantitative assessment of macular edema have
become feasible as determined with retinal thickness and
volume23.

CONCLUSION
Phacoemulsification is associated with better postoperative VA,
less postoperative inflammation, and less need for capsulotomy
than extracapsular cataract surgery in patients with diabetes.
However, with both techniques, the principal determinant of
postoperative VA appears to be the presence or absence of CSME
at the time of surgery. Early intervention, reducing the risk that
unrecognized CSME is present at the time of surgery, may be
more critical to outcome than choice of surgical technique.
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