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Abstract

Purpose: To evaluate visual outcome and analyse the correlation of  visual acuity and ocular findings with glycemic control 
following cataract surgery in diabetic patients.
Setting: Department of  ophthalmology, Hassan Institute of  Medical Sciences, Hassan, Karnataka, India.
Design: Prospective Observational Study
Methods: Prospective observational study in 54 diabetic patients with cataract. These patients were followed up for 6 
months after cataract surgery with evaluation of  visual acuity, ocular findings and were correlated with the postoperative 
glycemic control. 
Results: 1 week after cataract surgery, 13 patients with normal RBS (<140mg/dl) had visual acuity of  6/6-6/12, four pa-
tients with RBS more than 141mg/dl had visual acuity of  6/60- 3/60. Anterior chamber reaction was seen in eight patients 
with RBS >141mg/dl. At the end of  six months, 36 patients with normal RBS had visual acuity of  6/6- 6/12. Remaining 
patients with RBS >141mg/dl had visual acuity less than 6/12 
Conclusion: Good glycemic control after cataract surgery is essential for good postoperative visual outcome in diabetic 
patient.

Introduction

Cataract in diabetic patients is a major cause of  blindness in devel-
oped and developing countries. Diabetic patients are at a higher 
risk of  developing cataract and at a faster rate. Diabetic patients 
also have a higher risk of  complications after cataract surgery 
compared to nondiabetics. Although cataract surgery has been 
demonstrated to improve vision in up to 95% of  patients, those 
with diabetes may be at increased risk of  complications and poor 
visual outcomes [4]. Surgery may cause a rapid acceleration of  
retinopathy, induce rubeosis or lead to macular changes, such as 
macular edema or cystoid macular edema. The worst outcomes 
may occur in operated eyes with active proliferative retinopathy 
and/or pre-existing macular edema [4].

Patients with pre-existing proliferative diabetic retinopathy are 
more likely to progress rapidly after cataract surgery. Factors re-
sponsible for worsening of  retinopathy post surgery could be hy-
perglycemia, posterior capsular rupture, prolonged duration of  
surgery and vitreous loss [4].

Cataract is the leading cause of  blindness in diabetics. Visual out-
come after cataract surgery in diabetic may not be as good as in 
non-diabetics due to poor glycemic control leading to anterior 
segment changes like corneal oedema and breech in blood aqeous 
barrier and worsening diabetic retinopathy. As the blood sugar 
level is a controllable factor, we wanted to analyse the effect of  
blood sugar levels post-operatively on the visual outcome. 

Hence, we aimed at studying the relation of  blood sugar levels 
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with visual outcome of  diabetic patients following cataract sur-
gery.

Objectives of  the Study

1. To evaluate visual outcome of  diabetic patients following cat-
aract surgery.
2. To correlate visual outcome with glycemic control post cataract 
surgery among diabetic patients.
3. To correlate ocular findings with glycemic control post cataract 
surgery among diabetic patients.

Materials and Methods

A prospective observational study was conducted in about 108 
patients attending out patient Department of  Ophthalmology at 
HIMS Hassan. Prior approval from Institutional Ethical Com-
mittee was obtained for conducting the study. The study period 
was from 1/02/2018 to 31/07/2018. The patients were included 
in the study by applying the following Inclusion and Exclusion 
criteria.

Inclusion Criteria

1. Patients belonging to either sex irrespective of  age who are 
known case of  diabetes mellitus or newly diagnosed to have dia-
betes mellitus attending outpatient department of  ophthalmology 
who underwent cataract surgery in HIMS teaching hospital, Has-
san were included in the study.

Exclusion Criteria

Following patients were excluded from the study -

1. Patients with traumatic cataract
2. Patients with uveitis
3. Patients with complicated surgery like posterior capsular rent, 
iris prolapse, iridodialysis, capsular dialysis
4. Patients with lens induced glaucoma
5. Patients with other co-morbidities like hypertension, chronic 
obstructive pulmonary disease.

Methodology

Patients fulfilling the inclusion criteria were recruited into the 
study.

The aims and objectives of  the intended study was properly ex-
plained to the subjects and informed consent was taken. Data was 
collected as per the proforma sheet. 

Ophthalmological workup was done as follows. Visual acuity, slit 
lamp bio microscopy, direct and indirect ophthalmoscopy, reti-
noscopy, intraocular pressure measurement using applanation to-
nometry lacrimal sac syringing, keratometry and A-scan and bio-
metric calculation of  IOL power were done in all patients. 

All patients diagnosed with cataract were subjected for the follow-
ing laboratory investigations-

1. Random Blood Sugars 

2. Fasting Blood Sugars and Post Prandial Blood Sugars 
3. HIV 
4. HBsAg 
5. Complete blood count 
6. Glycated hemoglobin (HbA1c). 

ECG was also done for these patients. Physician fitness was ob-
tained. 

All patients who were known cases of  diabetes and the newly di-
agnosed diabetic patients with cataract with a RBS of  ≤ 160mg/
dl on the day of  surgery were considered for the surgery. They 
underwent manual Small incision cataract surgery with posteri-
or chamber intraocular lens implantation under peribulbar block. 
Postoperatively these patients were given the following medica-
tions- Tab Ciprofloxacin 500mg for 5 days, Tab Ranitidine 150mg 
for 5 days, Tab Diclofenac 50mg for 5 days, Moxifloxacin with 
Dexamethasone eye/drops 10 hourly for 1 week and was tapered 
over a period of  6 weeks, Nepafenac e/d % 10 TID.

These patients were then followed up at post-op day 1, 1week 
after cataract surgery with visual acuity, anterior segment eval-
uation, dilated fundoscopy and blood sugar estimation. Later 
patients were followed up at 3 weeks and 6 weeks after surgery. 
Then patients were followed up on a monthly basis till 6 months. 
At every follow up patients were examined for visual acuity, an-
terior segment evaluation, dilated fundoscopy and random blood 
sugar estimation. At the end of  3rd month and 6th month patients 
glycemic control was assessed with HbA1c levels.

Visual outcome and ocular findings postoperatively correlated 
with glycemic control and analyzed.

Data was analyzed using descriptive statistics.

Results

Out of  108 patients, 64 (59.3%) were males and 44 (40.7%) were 
females (Figure 1). Mean age was 61.80 with range between 23 to 
82 years. Among them, 60 (55.6%) patients had diabetes for a du-
ration less than 5 years, 30 (27.8%) had 5-10years of  diabetes , and 
18 (16.7%) patients had diabetes for a period more than 10 years.

1 week following cataract surgery, 16 (14.8%) patients had 6/24, 
24 (22.2%) patients had a visual acuity of  6/18 and 20 (18.5%) 
had 6/12 (Figure 2). 32 (29.6%) had AC reaction and 76 (70.4%) 
did not have any AC reaction at their first follow up. 78 (72.2%) 
of  them had no evidence of  diabetic retinopathy changes and 14 
(13%) patients had mild DR, diabetic retinopathy changes (Fig-
ure 3). 48 (44.4%) of  them had blood sugar less than 110mg/dl, 
24 (22.2%) had RBS in the range of  110-140mg/dl, 30 (27.8%) 
patients had RBS between 141-200mg/dl (Table 1). 68(63%) of  
the patients had a HbA1c less than 6.5, 26(24.1%) had HbA1c 
between 6.5 to 8, and only 14 patients (13%) had HbA1C more 
than 8. 

Among 108 patients, 26(44.8%) patients with visual acuity of  
6/12 had normal RBS <110mg/dl, four(20%) patients with vi-
sion 3/60 and four (20%) patients with vision 6/60 had RBS more 
than 141mg/dl and this difference was statistically significant 
(TABLE 1). Anterior chamber reaction was seen in 22 (73.3%) 
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patients with a RBS in the range of  141-200mg/dl and 6(100%) 
of  patients with RBS more than 200mg/dl which is found to be 
statistically significant (Table 2). 46 (95.8%) patients with a nor-
mal fundus had RBS less than 110mg/dl and two patients (33.3%) 
with moderate diabetic retinopathy had RBS more than 200mg/
dl, four patients( 13.3%) with stable Proliferative diabetic retinop-
athy had RBS between 141-200mg/dl (Table 3). This difference 
was found to be statistically significant.

At the end of  six months, 28(25.9%) patients had 6/12 vision and 
44(40.7%) patients had 6/9 vision and two (1.9%) patient had 6/6 
vision (Figure 4). 104 (96.3%) patients had random blood sugar 
of  less than 140mg/dl. Only four (3.7%) patients had random 
blood sugar more than 140mg/dl. At the end of  six months, 84 

patients had HbA1C less than 6.5, 24(22.3%) patients had HbA1c 
more than 6.5.

Among 108 patients, 44 (52.4%) patients with visual acuity of  6/9 
and two (2.4%) patient with vision 6/6 had normal RBS <110mg/
dl, two (50.0%) patients with vision 6/36 had RBS between 141-
200mg/dl and this difference was statistically significant (Table 
4). None of  the patients had any anterior chamber reaction. 74 
(88.1%) patients with a normal fundus had RBS less than 110mg/
dl , two (60.0%) patients with moderate diabetic retinopathy had 
RBS between 141-200mg/dl. This difference was found to be sta-
tistically significant.

At the end of  three months, glycemic control assessed with 

Figure 1. Gender distribution- 64 (59.3%) were males and 44(40.7%) were females.

Male

Female

Figure 2. BCVA on post op day 1- , 6(5.6%) had 6/60, 2(1.9%) had 2/60 and 2 had 3/60, 18 (16.7%) patients had 6/60, 8(7.4%) 
patients had 6/36, 16(14.8%) patients had 6/24, 24(22.2%) patients had a visual acuity of  6/18 and 20(18.5%) had 6/12.
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Figure 3. fundoscopy 1 week post op - 78(72.2%) had no evidence of  diabetic retinopathy changes and 14(13%) patients had mild 
DR, 10(9%) had moderate NPDR, 4 (4%) had sever DR, 4(4%) had stable PDR.
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Table 1. glycemic control of  the patients and their visual outcome 1 week after surgery.

RBS post op 1 
week (mg/dl)

BCVA 1 week post op
Total

1/60 3/60 6/60 6/36 6/24 6/18 6/12 6/9

<110
0 0 0 0 2 8 26 22 58

.0% .0% .0% .0% 3.4% 13.8% 44.8% 37.9% 100.0%

110-140
2 2 2 2 6 4 4 2 24

8.3% 8.3% 8.3% 8.3% 25.0% 16.7% 16.7% 8.3% 100.0%

141-200
0 4 4 6 4 2 0 0 20

.0% 20.0% 20.0% 30.0% 20.0% 10.0% .0% .0% 100.0%

>200
2 2 2 0 0 0 0 0 6

33.3% 33.3% 33.3% .0% .0% .0% .0% .0% 100.0%

Total
4 8 8 8 12 14 30 24 108

3.7% 7.4% 7.4% 7.4% 11.1% 13.0% 27.8% 22.2% 100.0%

Table 2. Anterior chamber reaction post op 1 week.

RBS(mg/dl) No AC reaction Grade 1 Grade 2 Grade 3 Grade 4 
<110 23 1 0 0 0

110-140 11 1 0 0 0
141-200 4 2 1 5 3

>200 0 0 0 0 3
Total 38 4 1 5 6

Table 3. Fundoscopy Vs RBS at one week.

RBS (mg/dl) 
at 1 week

fundoscopy
Total

No DR MILD MODERATE Severe Stable PDR

<110
46 2 0 0 0 48

95.8% 4.2% .0% .0% .0% 100.0%

110-140
18 2 4 0 0 24

75.0% 8.3% 16.7% .0% .0% 100.0%

141-200
12 10 4 0 4 30

40.0% 33.3% 13.3% .0% 13.3% 100.0%

>200
2 0 2 2 0 6

33.3% .0% 33.3% 33.3% .0% 100.0%

Total
78 14 10 2 4 108

72.2% 13.0% 9.3% 1.9% 3.7% 100.0%

Figure 4. BCVA at the end of  6 months - 2(1.9%) patients had 2/60 and 2(1.9%) had 6/60, 6(5.6%)patients had 6/36 , 8(7.4%) had 
6/24, 28(25.9%) patients had 6/12 vision and 44(40.7%) patients had 6/9 vision and two (1.9%) patient had 6/6 vision.
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HbA1c. 22(50.0%) patients with visual acuity of  6/9 had HbA1c 
less than 6.5. Six (42.5%) patients with vision 3/60 had HbA1C 
more than 8.0. This difference was found to be statistically sig-
nificant. At the end of  six months, 44(52.4%) patients with vi-
sual acuity of  6/9 and six (27.3%) patients with vision 6/36 had 
HbA1C between 6.5-8.0 and two (100%)patients with vision 6/60 
had HbA1c more than 8.0.

Discussion

Patients with diabetes mellitus (DM) have a higher prevalence 
of  lens opacities [1] and develop cataract at an earlier age than 
non-diabetics [13]. Cataract in diabetic patients decreases the vi-
sual acuity, makes an adequate examination of  the retina harder or 
impossible, and photocoagulation of  diabetic retinopathy more 
difficult. Therefore, it is important to perform cataract surgery 
for visual rehabilitation and for diagnostic and therapeutic rea-
sons [4]. 

We found 20 patients (18.5%) with poor glycemic control had a 
BCVA less than 6/60 and 68 (63%) patients with good glycemic 
control had BCVA 6/6-6/18 in the first follow up. Also this study 
showed final visual outcome of  88 (90.7%) patients with good 
glycemic control was BCVA 6/24-6/6 and 4 (3.8%) patients with 
poor glycemic control (RBS >200mg/dl) was BCVA <6/60. 

Study by Onakpoya OH et al., showed visual improvement seen 
following surgery for advanced cataract in diabetics [12]. Post 
operative monitoring for treatment of  diabetic retinopathy may 
enhance visual outcome.

Abdul Rashid Shaikh et al., concluded that visual outcomes in 
diabetics after phacoemulsification with IOL is almost as good as 
that in non-diabetic patient if  the diabetics have good glycemic 
control [14].

We found that there is good visual outcome upto 6/12-6/6 in 
those patient with good glycemic control upto 6months. In those 
patients without good glycemic control there was poor visual 
acuity, anterior chamber reaction like corneal edema, iritis. Two 
patients with very high blood sugar levels developed iritis and vit-
ritis. Two patients had cystoid macular edema who had high sugar 
levels. 

These complications occur due to breakdown of  blood aqueous 
barrier leading to increased albumin in aqueous which results in 

flare [4]. Later these patients were treated with systemic steroids, 
topical steroids and antibiotics and analgesics which reduced 
symptoms and signs. This again warrants to that steroids may rise 
the blood sugars which needs to be monitored regularly.

Similar to the above studies we concluded that good glycemic 
control in a diabetic patient is required for a good visual outcome 
following cataract surgery.

We found that the final visual outcome was improved in the ma-
jority of  diabetic eyes which was similar to the study conducted 
by Zaczek et al., [4].

Conclusion

Blood sugar levels in a diabetic patient who underwent cataract 
surgery should be monitered for atleast upto 6 months. Patients 
with good glycemic control upto 6 months will have good visual 
outcome in the long term in diabetics who have undergone cata-
ract surgery.

What was Known before this Paper

• Hyperglycemia following cataract surgery in any diabetic patient 
would result in breakdown of  blood aqueous barrier and result in 
AC reaction resulting in decreased vision and also would result in 
progression of  retinopathy and macular edema.

What this Paper Adds

• Hyperglycemia following cataract surgery will result in decreased 
vision. However, regular monitoring and prompt control of  sug-
ars will result in improved vision even in diabetic patient following 
cataract surgery.
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