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Abstract
Background: The prevalence of diabetes mellitus is on a rise with its prevalence ranging from 2-30 %
worldwide. The objectives of our study was conducted to investigate the effect of phacoemulsification
cataract surgery with PC-IOL implantation on the visual outcome in the diabetic patients.
Methods: The study was conducted among diabetic individuals who were scheduled for
phacoemulsification surgery with foldable IOL implantation at the said department. Diabetic individuals
with any degree of cataract, Individuals who agreed for phacoemulsification surgery with foldable 10L
implantation. A questionnaire was developed before the study to capture socio-demographic and clinical
details. Diabetic individuals with any degree of cataract with indication for the surgery were recruited for
the study. The patients were operated and were later followed up at 1 week, 1 month and 3 month interval.
Results: The mean age at surgery of group A subjects was 46 + 8.7 years while for group B, the mean age
at surgery was 49 + 5.5 years. There was male preponderance in both the group with 10 males in group A
while 7 males in group B. The mean duration of diabetes mellitus among both the groups varied with the
mean duration of 8 + 4.3 years in group A while 12 + 3.4 years for group B. Group A subjects with no
NPDR, mild or moderate NPDR had an increased best corrected visual acuity post-surgery at 1 week, 1
month and 3 month follow-up period. Similarly in group B subjects with severe NPDR, the best corrected
visual acuity post-surgery at 1 week, 1 month and 3 month follow-up period was better than the pre-
operative visual acuity readings.
Conclusion: The final visual outcome was improved in the majority of examined eyes.
Keywords: Phacoemulsification, NPDR, Diabetic eye, Cataract Surgery.

Introduction

The prevalence of diabetes mellitus is on a rise
with its prevalence ranging from 2-30 %
worldwide®. Cataract is one of those conditions
usually affecting patients suffering from diabetes
mellitus. The formation of cataract usually
depends on the duration of diabetes, age of the

patient and control of blood sugar®. Diabetic
patients develop cataract earlier than non-diabetic
patients and presence of cataract may decrease
their visual acuity, make examination of retina
harder for the doctor and photocoagulation of
NPDR more difficult. Therefore, it is advisable to
perform cataract surgery for better visual
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rehabilitation and for diagnostic and therapeutic
reasons, even if there is a potential risk of
aggravating the retinopathy®. One thing to
mention here is that cataract surgery in diabetic
patients with little or no retinopathy has almost
same prognosis as similar surgery in non-diabetic
individuals. However, the higher degrees of
associated retinopathy can present with disturbing
results”. Due to the changing scenario of cataract
surgery from intracapsular cataract extraction to
extra capsular cataract extraction (ECCE) and
advanced improvements in intraocular lens (IOL)
implantation technology, the indications for
cataract surgery in patients with diabetes have
highly increased®. Furthermore, advancement of
small incision surgeries like phacoemulsification
technique have resulted in less intra-operative and
post-operative complications and has an added
advantage over the past techniques to allow quick
recovery of vision after the procedure®®.

After a thorough literature search, there is scarcity
of data on the outcome of modern cataract surgery
on the visual acuity of diabetic patients.
Moreover, a recent study on diabetes mellitus!”
has estimated a rise in diabetes prevalence in the
Srinagar city of J&K State. It becomes quite
necessary to conduct a study on such patients to
know the outcome of cataract surgery and 10L
implantation. With this purpose, this prospective
study was conducted to investigate the effect of
phacoemulsification cataract surgery with PC-IOL
implantation on the visual outcome in the diabetic
patients. The finding of our study will be useful
for surgeons to conduct such procedures with
accuracy and confidence and may aid patients to
make decisions regarding opting for the surgery.

Methods

Study Design & Setting: This cohort study was
carried out at the postgraduate Department of
ophthalmology, Government Medical College,
Srinagar.

Study Period & Study Unit: The study was
conducted for a period of 1 year (June 2016-May
2017) with additional 8 months of data entry and

analysis of data. The study was conducted among
diabetic individuals who were scheduled for
phacoemulsification surgery with foldable IOL
implantation at the said department.

Sample Size: Arbitrarily we included 30 such
individuals in our cohort, who underwent the
surgery in the data collection period and who gave
informed consent for being the part of the study.
Inclusion Criteria: Diabetic individuals with any
degree of cataract, Individuals who agreed for
phacoemulsification surgery with foldable 10OL
implantation

Exclusion Criteria: Individuals with history of
glaucoma, uveitis or age related macular
degeneration were excluded.

Questionnaire: A questionnaire was developed
before the study to capture socio-demographic®
and clinical details.

Procedure: Diabetic individuals with any degree
of cataract with indication for the surgery were
recruited for the study. The patients were advised
necessary investigations and were later dated for
the surgery. On the day of surgery, a routine
ophthalmological examination was performed
before the surgery. The patients were operated and
were later followed up at 1 week, 1 month and 3
month interval. The follow up included the best
corrected visual acuity by using snellen’s chart,
applanation tonometry, bio microscopy, and
fundal examination by direct and indirect
ophthalmoscopy.

Statistical Analysis: Data was presented as
measures of central tendency. Categorical
variables were analysed using Chi-square test.
Ethical Issues: The study didn’t have any ethical
issues related to human or animal experiments.
The confidentiality of the participants was
maintained as per study protocol.

Results

Clinical characteristics of patients with diabetes
mellitus  operated for  cataract  surgery
(phacoemulsification with 1OL implantation) have
been described in Table 1.A total of 30 patients
were recruited for the study over the period of 1
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year. The study participants were grouped into
two groups. Group A including those with
no/mild/moderate  non-proliferative  diabetic
retinopathy (NPDR) while group B had subjects
with severe NPDR/PDR on initial examination. A
total of 18 subjects were grouped in group A
while 12 subjects with severe NPDR were
grouped in group B. The mean age at surgery of
group A subjects was 46 + 8.7 years while for
group B, the mean age at surgery was 49 £ 5.5
years. There was male preponderance in both the
group with 10 males in group A while 7 males in
group B. There was also increased number of right
eye laterality in both the groups. The mean
duration of diabetes mellitus among both the
groups varied with the mean duration of 8 + 4.3
years in group A while 12 + 3.4 years for

group B. Majority (66.6%) of the patients in group
A were on treatment with oral hypoglycemic
agents while (75%) of subjects from group B were
on Insulin therapy. All the recruited subjects were
advised dietary and lifestyle modification in
addition to the drug therapy by their treating
physicians.

All the subjects in our study were already
diagnosed cases of type 2 diabetes mellitus before
the start of the study. Among the group B subjects
almost (58%) were having history of previous
intraocular procedures done.

Best corrected visual acuity (VA) in diabetic
patients with different stages of NPDR, before and
after surgery has been described in Table 2. Group
A subjects with no NPDR, mild or moderate
NPDR had an increased best corrected visual
acuity post-surgery at 1 week, 1 month and 3
month follow-up period. Similarly in group B
subjects with severe NPDR/PDR, the best
corrected visual acuity post-surgery at 1 week, 1
month and 3 month follow-up period was better
than the pre-operative visual acuity readings. The
subjects with severe NPDR/PDR had significantly
worse visual acuity than eyes with mild to
moderate NPDR preoperatively and 1 week, 1
months, and 3 month follow-up period after
surgery. The association was statistically
significant with p-values < 0.05.

Table 1: Clinical characteristics of patients with diabetes mellitus operated for cataract surgery

(phacoemulsification with 10OL implantation).

Diabetic Retinopathy

No/Mild/Moderate NPDR Severe NPDR/PDR
Variable (Group A) (Group B)
Number of Eyes 18 12
Age at Surgery
Mean 46 +8.7 49+55
Range 45-70 45-74
Sex
Male 10 7
Female 8 5
Laterality
Right Eye 11 8
Left Eye 7 4
Duration of Diabetes
Mean 8+43 12+34
Range 5-12 8-16
Treatment
Insulin + OHA 6 9
OHA 12 3
Diet /Lifestyle modification 18 12
Diabetes
Type 1l 0 0
Type 2 18 12
History of Intraocular procedure
Intraocular Surgery 0 0
Laser Photocoagulation 0 5
Anti-VEGF 0 2
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Table 2: Best corrected visual acuity (VA) in diabetic patients with different stages of NPDR, before and

after surgery.

Visual Acuity
Group Preoperative Postoperative
1 week 1 month 3 month
No/Mild/Moderate DR 0.4 (0.01-0.8) 0.8(0.3-1.0) 1.0(0.3-1.0) 1.0(0.1-1.0)
Severe NPDR/PDR 0.15 (0.01-0.5)* 0.4 (0.1-0.7)* 0.4 (0.1-1.0)* 0.5 (0.1-1.0)*

*Significantly difference of severe DR with no/mild/moderate group (Kruskal-Wallis ANOVA, p<0.05).

DR: Diabetic Retinopathy
All values of VA are given as median (range)

Discussion

This cohort study was carried out at the
postgraduate Department of ophthalmology,
Government Medical College, Srinagar. The study
was conducted for a period of 1 year (June 2016-
May 2017) with additional 8 months of data entry
and analysis of data. The study was conducted
among diabetic individuals who were scheduled
for phacoemulsification surgery with foldable 10L
implantation at the said department. Diabetic
individuals with any degree of cataract with
indication for the surgery were recruited for the
study. The patients were advised necessary
investigations and were later dated for the surgery.
On the day of surgery, a routine ophthalmological
examination was performed before the surgery.
The patients were operated and were later
followed up at 1 week, 1 month and 3 month
interval. The follow up included the best corrected
visual acuity by using snellen’s chart, applanation
tonometry, bio  microscopy, and fundal
examination by direct and indirect
ophthalmoscopy.

In the present study the visual acuity after
phacoemulsification was improved in a majority
of the operated eyes and had a visual acuity of 0.5
or better 3 months postoperatively. A total of 18
subjects were grouped in group A while 12
subjects with severe NPDR/PDR were grouped in
group B. The mean age at surgery of group A
subjects was 46 + 8.7 years while for group B, the
mean age at surgery was 49 = 5.5 years. There
was male preponderance in both the group with 10
males in group A while 7 males in group B. There
was also increased number of right eye laterality
in both the groups. The mean duration of diabetes

mellitus among both the groups varied with the
mean duration of 8 + 4.3 years in group A while
12 + 3.4 years for group B. Majority (66.6%) of
the patients in group A were on treatment with
oral hypoglycemic agents while (75%) of subjects
from group B were on Insulin therapy. All the
recruited subjects were advised dietary and
lifestyle modification in addition to the drug
therapy by their treating physicians. All the
subjects in our study were already diagnosed cases
of type 2 diabetes mellitus before the start of the
study. Among the group B subjects almost (58%)
were having history of previous intraocular
procedures done. Our results are similar to those
reported by Antcliff RJ et al®® and T. Toyama et al
(19 " According to another report by Henricson et
al."Y similar result were obtained after 2 years
after cataract surgery where both ECCE and
phacoemulsification procedures were used. We
also evaluated retinopathy 3 months after surgery,
and very less number of the examined eyes
showed a progression in NPDR/PDR. The results
of our study are not in accordance with the
previous reports where retinopathy deteriorated in
23.4% of eyes 1 year after phacoemulsification*?.
It is known that diabetic eyes have more
complications after cataract surgery than non-
diabetic eyes, particularly more pronounced
postoperative inflammation®*?*® and a poorer
visual acuity.*®'. Many authors have tried to
identify risk factors for visual prognosis and
progression of NPDR/PDR following cataract
surgery in diabetic eyes. Diabetic eyes have many
disturbances within the anterior segment, such as
a bigger lens,"® a steeper anterior lens curvature,
and a shallower anterior chamber, especially in
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eyes with diabetic retinopathy.“*?®  These
changes may make surgery more difficult.

The advantage of phacoemulsification is that this
technique with a small incision reduces the
postoperative breakdown of BAB®. Therefore,
significantly less fibrinoid reaction is found in the
anterior chamber of diabetic eye during first
postoperative week after phacoemulsification,
compared with ECCE®Y. The surgical procedure
also may contribute to the progression of diabetic
retinopathy®? and deterioration of pre-existing
diabetic maculopathy™”.

According to our results and other studies, we
believe that visual acuity after cataract surgery
depends on the severity of diabetic retinopathy at
the time of surgery®?2¥. We conclude that the
final visual outcome was improved in the majority
of examined eyes. The activity of diabetic
retinopathy at the time of surgery appears to be a
major factor causing the progression of
retinopathy after cataract surgery.
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