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Visual Outcomes after Cataract Surgery in Diabetic Patients: A Meta-Analysis

Dear Editor,
Diabetic retinopathy is a common complication of diabetes 

which can result in blindness. Studies have generally shown 
that visual outcomes after cataract surgery in patients 
with diabetes are worse than in non-diabetics, especially 
those with diabetic retinopathy.1-3 In patients with diabetic 
retinopathy, a major cause of unfavourable outcomes after 
cataract surgery is macular oedema.4 Factors associated 
with significant macular oedema include the duration 
of diabetes, glycaemic control, degree of retinopathy, 
and macular oedema at the time of surgery.4,5 Increased 
retinopathy progression and increased incidence of macular 
oedema after cataract surgery have been reported in patients 
with diabetes,1 while other studies have not reported these 
findings.6 Some authors suggested that the findings are due 
to the natural course of diabetes.5,7

To this end, we performed a meta-analysis to determine 
outcomes of cataract surgery in diabetic patients with 
diabetic retinopathy as compared to those without retinopathy.

Materials and Methods
Medline, Cochrane, and Google Scholar databases were 

searched from inception until January 30, 2015 using 
combinations of the following keywords: visual outcome, 
cataract surgery, diabetes, diabetic retinopathy. Inclusion 
criteria for the meta-analysis were: 1) two-arm studies; 2) one 
group of eyes that had diabetic retinopathy and another that 
did not; 3) that both groups of eyes had undergone cataract 
surgery; 4) quantitative outcomes that had been reported. 
Single-arm studies and those with patients receiving medical 
treatment (enoxaparin, ranibizumab, or triamcinolone, etc.) 
in addition to cataract surgery to prevent macular oedema 
were excluded. Letters, comments, editorials, case reports, 
proceedings, and personal communications were also 
excluded. Studies were identified by the search strategy 
via two independent reviewers. 

Information/data extracted from studies that met the 
inclusion criteria were: the name of the first author, year of 
publication, study design, number of participants in each 
group, participants’ age and gender, presence of retinopathy 
and the major outcomes. The method described by Hayden 
et al8 was used to assess the quality of the included studies.

Outcome measures were: 1) percentage of eyes with 

postoperative newly developed macular oedema; 2) percent-
age of eyes with progressive retinopathy; 3) percentage of 
eyes with visual acuity reaching 6/12. Odds ratios (ORs) and 
95% confidence intervals (95% CIs) were used to represent 
the effect size of associations between diabetic retinopathy 
and outcomes. An OR >1 indicated that patients with 
diabetic retinopathy had greater odds of developing macular 
oedema and progressive retinopathy compared to those 
without diabetic retinopathy, and that patients with diabetic 
retinopathy had greater odds of visual acuity improvement 
than those without diabetic retinopathy. Heterogeneity 
among the studies was assessed by the Cochran Q and the 
I2 statistic. A Q statistic P <0.10 was considered to indicate 
statistically significant heterogeneity. An I2 statistic ≥50% 
was considered to indicate large to extreme heterogeneity. 
Random-effects models were used if heterogeneity was 
detected (I2 >50% or  Q statistics P <0.10). Otherwise, 
fixed-effects models were used. A two-sided P <0.05 
was considered statistically significant. Meta-analysis 
sensitivity was assessed with the leave-one-out approach. 
Statistical analyses were performed using Comprehensive 
Meta-Analysis statistical software, version 2.0 (Biostat, 
Englewood, NJ, USA).

Results
A total of 370 articles were identified, and 330 remained 

after duplicates were removed. After screening by abstracts 
and titles, 283 were excluded and the full-texts of 47 articles 
were reviewed. Thirty-nine articles were excluded for not 
meeting the inclusion criteria. Ultimately, 8 studies were 
included in the meta-analysis.1,2,4,9-13 The number of  patients 
in the 8 studies ranged from 30 to 119, and number of eyes 
ranged from 30 to 180. The mean or median age ranged 
from 66.4 to 76 years, and the proportion of males ranged 
from 32% to 79% (Table 1). 

There was no evidence of heterogeneity across 3 studies 
that reported outcomes of newly developed macular oedema. 
Patients with diabetic retinopathy had higher odds of 
developing macular oedema than those without diabetic 
retinopathy (pooled OR = 5.912, 95% CI: 2.723 to 12.839, 
P <0.001) (Fig. 1a). 

There was no evidence of heterogeneity across 5 studies 
that reported outcomes of progressive retinopathy. Patients 

 Cataract Surgery in Diabetics—Rui Guo et al

Letter to the Editor



448

Annals Academy of Medicine

Ta
bl

e 
1.

 C
ha

ra
ct

er
is

tic
s o

f S
tu

di
es

 In
cl

ud
ed

 in
 th

e 
M

et
a-

A
na

ly
si

s

Fi
rs

t A
ut

ho
r 

(P
ub

lic
at

io
n 

Ye
ar

)
St

ud
y 

D
es

ig
n

N
o.

 o
f 

Pa
tie

nt
s

L
en

gt
h 

of
 

Fo
llo

w
-u

p
G

ro
up

N
o.

 o
f E

ye
s i

n 
E

ac
h 

G
ro

up
C

at
ar

ac
t S

ur
ge

ry
A

ge
 

(Y
ea

rs
)

M
al

e
R

et
in

op
at

hy
 

Su
bg

ro
up

N
o.

 o
f P

at
ie

nt
s i

n 
R

et
in

op
at

hy
  S

ub
gr

ou
p

C
un

lif
fe

 (1
99

1)
R

et
ro

sp
ec

tiv
e

60
2.

6 
ye

ar
s

N
on

-d
ia

be
tic

s

D
ia

be
tic

s

66 66

Ex
tra

ca
ps

ul
ar

 
ca

ta
ra

ct
 e

xt
ra

ct
io

n
70

.5
42

%
N

on
-d

ia
be

tic
s

66

73
.9

42
%

W
ith

ou
t  

re
tin

op
at

hy
33

B
ac

kg
ro

un
d

23

Pr
ol

ife
ra

tiv
e

10

Po
lla

ck
 (1

99
2)

R
et

ro
sp

ec
tiv

e
79

N
on

-d
ia

be
tic

s

D
ia

be
tic

s

25 44

71
.2

40
%

N
on

-d
ia

be
tic

s
25

66
.7

32
%

W
ith

ou
t  

re
tin

op
at

hy
28

W
ith

 re
tin

op
at

hy
16

A
nt

cl
iff

 (1
99

6)
R

et
ro

sp
ec

tiv
e

63
12

 m
on

th
s

W
ith

ou
t  

re
tin

op
at

hy

W
ith

 re
tin

op
at

hy

24 50

Ph
ac

oe
m

ul
sifi

ca
tio

n 
an

d 
in

tra
oc

ul
ar

 le
ns

 
im

pl
an

ta
tio

n

 67
41

%
W

ith
ou

t  
re

tin
op

at
hy

24

B
ac

kg
ro

un
d

23

Pr
ol

ife
ra

tiv
e

27

Ts
uj

ik
aw

a 
(1

99
7)

R
et

ro
sp

ec
tiv

e
10

2
6 

m
on

th
s

D
ia

be
tic

s
14

0
Ex

tra
ca

ps
ul

ar
 

ca
ta

ra
ct

 e
xt

ra
ct

io
n

68
.6

43
%

W
ith

ou
t  

re
tin

op
at

hy
83

B
ac

kg
ro

un
d

42

Pr
ep

ro
lif

er
at

iv
e

3

Q
ui

es
ce

nt
 

pr
ol

ife
ra

tiv
e

9

A
ct

iv
e 

 p
ro

lif
er

at
iv

e
3

B
or

ril
lo

 (1
99

9)
R

et
ro

sp
ec

tiv
e

11
9

10
 m

on
th

s
W

ith
ou

t  
re

tin
op

at
hy

W
ith

 re
tin

op
at

hy

56 94

Ph
ac

oe
m

ul
sifi

ca
tio

n
62

.2
34

%
W

ith
ou

t  
re

tin
op

at
hy

56

N
on

-p
ro

lif
er

at
iv

e
49

Pr
ol

ife
ra

tiv
e

45

Za
cz

ek
 (1

99
9)

Pr
os

pe
ct

iv
e

12
 m

on
th

s
N

on
-d

ia
be

tic
s

22
U

nc
om

pl
ic

at
ed

, 
ph

ac
oe

m
ul

sifi
ca

tio
n

M
ed

ia
n:

76
55

%
N

on
-d

ia
be

tic
s

22

D
ia

be
tic

s
52

M
ed

ia
n:

73
39

%
N

o/
m

ild
-m

od
er

at
e

27

Pr
ol

ife
ra

tiv
e

25

Sa
di

q 
(1

99
9)

R
et

ro
sp

ec
tiv

e
N

on
-d

ia
be

tic
s

28
Ph

ac
oe

m
ul

sifi
ca

tio
n

69
.3

32
%

N
on

-d
ia

be
tic

s

D
ia

be
tic

s
28

66
.4

50
%

W
ith

ou
t  

re
tin

op
at

hy
14

B
ac

kg
ro

un
d

8

M
ac

ul
op

at
hy

5

Pr
ol

ife
ra

tiv
e

1

N
on

-d
ia

be
tic

s
90

Ex
tra

ca
ps

ul
ar

 
ca

ta
ra

ct
 e

xt
ra

ct
io

n
72

.3
46

%
N

on
-d

ia
be

tic
s

D
ia

be
tic

s
90

74
.4

42
%

W
ith

ou
t  

re
tin

op
at

hy
78

B
ac

kg
ro

un
d

8

Pr
ol

ife
ra

tiv
e

1

M
ac

ul
op

at
hy

3

C
ha

tte
rje

e 
(2

00
4)

R
et

ro
sp

ec
tiv

e
30

12
.4

 
m

on
th

s
W

ith
ou

t  
re

tin
op

at
hy

W
ith

 re
tin

op
at

hy

22 8

Ph
ac

oe
m

ul
sifi

ca
tio

n
68

.9
50

%
W

ith
ou

t  
re

tin
op

at
hy

22

N
on

-p
ro

lif
er

at
iv

e
5

Pr
ol

ife
ra

tiv
e

3

Cataract Surgery in Diabetics—Rui Guo et al



November 2017, Vol. 46 No. 11

449

Ta
bl

e 
1.

 C
ha

ra
ct

er
is

tic
s o

f S
tu

di
es

 In
cl

ud
ed

 in
 th

e 
M

et
a-

A
na

ly
si

s

Fi
rs

t A
ut

ho
r 

(P
ub

lic
at

io
n 

Ye
ar

)
St

ud
y 

D
es

ig
n

N
o.

 o
f 

Pa
tie

nt
s

L
en

gt
h 

of
 

Fo
llo

w
-u

p
G

ro
up

N
o.

 o
f E

ye
s i

n 
E

ac
h 

G
ro

up
C

at
ar

ac
t S

ur
ge

ry
A

ge
 

(Y
ea

rs
)

M
al

e
R

et
in

op
at

hy
 

Su
bg

ro
up

N
o.

 o
f P

at
ie

nt
s i

n 
R

et
in

op
at

hy
  S

ub
gr

ou
p

C
un

lif
fe

 (1
99

1)
R

et
ro

sp
ec

tiv
e

60
2.

6 
ye

ar
s

N
on

-d
ia

be
tic

s

D
ia

be
tic

s

66 66

Ex
tra

ca
ps

ul
ar

 
ca

ta
ra

ct
 e

xt
ra

ct
io

n
70

.5
42

%
N

on
-d

ia
be

tic
s

66

73
.9

42
%

W
ith

ou
t  

re
tin

op
at

hy
33

B
ac

kg
ro

un
d

23

Pr
ol

ife
ra

tiv
e

10

Po
lla

ck
 (1

99
2)

R
et

ro
sp

ec
tiv

e
79

N
on

-d
ia

be
tic

s

D
ia

be
tic

s

25 44

71
.2

40
%

N
on

-d
ia

be
tic

s
25

66
.7

32
%

W
ith

ou
t  

re
tin

op
at

hy
28

W
ith

 re
tin

op
at

hy
16

A
nt

cl
iff

 (1
99

6)
R

et
ro

sp
ec

tiv
e

63
12

 m
on

th
s

W
ith

ou
t  

re
tin

op
at

hy

W
ith

 re
tin

op
at

hy

24 50

Ph
ac

oe
m

ul
sifi

ca
tio

n 
an

d 
in

tra
oc

ul
ar

 le
ns

 
im

pl
an

ta
tio

n

 67
41

%
W

ith
ou

t  
re

tin
op

at
hy

24

B
ac

kg
ro

un
d

23

Pr
ol

ife
ra

tiv
e

27

Ts
uj

ik
aw

a 
(1

99
7)

R
et

ro
sp

ec
tiv

e
10

2
6 

m
on

th
s

D
ia

be
tic

s
14

0
Ex

tra
ca

ps
ul

ar
 

ca
ta

ra
ct

 e
xt

ra
ct

io
n

68
.6

43
%

W
ith

ou
t  

re
tin

op
at

hy
83

B
ac

kg
ro

un
d

42

Pr
ep

ro
lif

er
at

iv
e

3

Q
ui

es
ce

nt
 

pr
ol

ife
ra

tiv
e

9

A
ct

iv
e 

 p
ro

lif
er

at
iv

e
3

B
or

ril
lo

 (1
99

9)
R

et
ro

sp
ec

tiv
e

11
9

10
 m

on
th

s
W

ith
ou

t  
re

tin
op

at
hy

W
ith

 re
tin

op
at

hy

56 94

Ph
ac

oe
m

ul
sifi

ca
tio

n
62

.2
34

%
W

ith
ou

t  
re

tin
op

at
hy

56

N
on

-p
ro

lif
er

at
iv

e
49

Pr
ol

ife
ra

tiv
e

45

Za
cz

ek
 (1

99
9)

Pr
os

pe
ct

iv
e

12
 m

on
th

s
N

on
-d

ia
be

tic
s

22
U

nc
om

pl
ic

at
ed

, 
ph

ac
oe

m
ul

sifi
ca

tio
n

M
ed

ia
n:

76
55

%
N

on
-d

ia
be

tic
s

22

D
ia

be
tic

s
52

M
ed

ia
n:

73
39

%
N

o/
m

ild
-m

od
er

at
e

27

Pr
ol

ife
ra

tiv
e

25

Sa
di

q 
(1

99
9)

R
et

ro
sp

ec
tiv

e
N

on
-d

ia
be

tic
s

28
Ph

ac
oe

m
ul

sifi
ca

tio
n

69
.3

32
%

N
on

-d
ia

be
tic

s

D
ia

be
tic

s
28

66
.4

50
%

W
ith

ou
t  

re
tin

op
at

hy
14

B
ac

kg
ro

un
d

8

M
ac

ul
op

at
hy

5

Pr
ol

ife
ra

tiv
e

1

N
on

-d
ia

be
tic

s
90

Ex
tra

ca
ps

ul
ar

 
ca

ta
ra

ct
 e

xt
ra

ct
io

n
72

.3
46

%
N

on
-d

ia
be

tic
s

D
ia

be
tic

s
90

74
.4

42
%

W
ith

ou
t  

re
tin

op
at

hy
78

B
ac

kg
ro

un
d

8

Pr
ol

ife
ra

tiv
e

1

M
ac

ul
op

at
hy

3

C
ha

tte
rje

e 
(2

00
4)

R
et

ro
sp

ec
tiv

e
30

12
.4

 
m

on
th

s
W

ith
ou

t  
re

tin
op

at
hy

W
ith

 re
tin

op
at

hy

22 8

Ph
ac

oe
m

ul
sifi

ca
tio

n
68

.9
50

%
W

ith
ou

t  
re

tin
op

at
hy

22

N
on

-p
ro

lif
er

at
iv

e
5

Pr
ol

ife
ra

tiv
e

3

Fig. 1. Forest plots for association of diabetic retinopathy on (a) newly developed macular oedema, (b) progressive retinopathy and (c) visual acuity reaching 6/12.

with diabetic retinopathy had higher odds of developing 
progressive retinopathy than those without diabetic 
retinopathy (pooled OR = 5.282, 95% CI: 3.051 to 9.144, 
P <0.001) (Fig. 1b). 

There was no evidence of heterogeneity across 4 studies 
that reported visual acuity outcomes. Patients with diabetic 
retinopathy had lower odds of visual acuity reaching 6/12 
than those without retinopathy (pooled OR = 0.217, 95% 
CI: 0.122 to 0.385, P <0.001) (Fig. 1c).

Sensitivity analyses showed that the magnitude and 
direction of the outcomes did not change considerably, 
indicating that there was no single study that had a significant 

impact on the pooled results of any of the outcomes               
(Fig. 2). Quality assessment demonstrated a low risk of bias 
in both study participation and study attrition. A moderate 
risk was estimated in prognostic factor measurement, 
outcome measurement and analysis. All the studies showed a 
high risk of  bias in confounding measurement and account.  

Discussion
This meta-analysis showed that patients with diabetic 

retinopathy had higher odds of developing macular oedema, 
progressive retinopathy, and lower odds of achieving  
visual acuity of 6/12 after cataract surgery. Only one prior 
meta-analysis performed in 1995 examined outcomes of 
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Fig. 2. Sensitivity analysis for association of diabetic retinopathy on (a) newly developed macular oedema, (b) progressive retinopathy and (c) visual acuity 
reaching 6/12.

cataract surgery in patients with diabetes, and the study 
found that the severity of retinopathy and maculopathy 
prior to cataract surgery were the major factors affecting 
postoperative visual acuity.3

Dowler et al14 reported that phacoemulsification was 
associated with better visual outcomes, less need for 
capsulotomy, and less inflammation as compared to 
extracapsular extraction in patients with diabetes. While 
visual outcomes in diabetic patients with or without  
minimal retinopathy are similar to those without diabetes, 
postoperative visual acuity may be less than optimal in 
patients with significant retinopathy.13 In eyes without 
macular oedema at the time of surgery, the occurrence 
of postoperative macular oedema tends to resolve 

spontaneously. In cases where macular oedema persists, it 
may represent the natural course of diabetes rather than the 
effect of surgery.5 Clinically significant macular oedema 
at the time of cataract surgery, however, is unlikely to 
resolve postoperatively.5 Krepler et al7 reported poorer 
visual outcomes in patients developing macular oedema 
after phacoemulsification and posterior chamber lens 
implantation. Eriksson et al15 reported final visual outcomes 
in eyes with mild to moderate retinopathy without previous 
macular oedema were as good as that in normal eyes.

Diabetic retinopathy can progress after intracapsular and 
extracapsular cataract extraction.16 On the other hand, some 
studies have shown similar results with phacoemulsification, 
while others have reported no effect on retinopathy as a result 

Cataract Surgery in Diabetics—Rui Guo et al
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of phacoemulsification.7 Differences in outcomes may be 
attributable to different criteria used to define progressive 
retinopathy. Two prospective studies of phacoemulsification 
in patients with diabetes indicated the procedure does not 
accelerate diabetic retinopathy, and progression is likely 
the result of the natural course of the diabetes.5 

The results of this study must be interpreted with caution 
due to a number of limitations. The number of studies 
was only 8 and the total number of patients was small. 
All 8 studies did not address all outcomes, and all the 
studies were performed in the 1990s with the exception 
of one performed in 2004. Data from older studies may 
not necessarily reflect current outcomes due to advances 
in surgical techniques. The surgical approach and patient 
grouping and selection varied between studies, and different 
surgical approaches are associated with different results. 
We did not distinguish between proliferative and non-
proliferative diabetic retinopathy, or examine confounding 
factors. Lastly, we did not stratify retinopathy, account for 
glucose control, or consider prior treatments as the number 
of studies were so limited.

Conclusion
In conclusion, worse outcomes are seen in diabetic patients 

with retinopathy after cataract surgery than in those without 
retinopathy. The results, however, should be interpreted 
with caution due to a lack of recent studies.
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