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Abstract

Background: Macular edema (ME) is a major cause of vision loss after cataract surgery in patients
with diabetes. In this study we aimed to assess the macular and retinal nerve fiber layer changes after
uncomplicated cataract surgery in the early postoperative period in diabetic and non-diabetic patients.
Methods: This is a comparative cross-sectional study conducted on patients with cataract, included 30
patients divided into 2groups: Group 1 (Study group): Diabetes mellitus group (DM group) consists of
15 eyes with cataract (15 diabetic patients without diabetic retinopathy). Group 2 (Control group): non
diabetic group consist of 15 eyes with cataract (15 nondiabetic patients). Preoperative and 30 days
postoperative OCT measurements were compared. All patients were admitted for cataract surgery
(phacoemulsification) and posterior chamber intraocular lens (IOL) in Ophthalmology Department
Benha University Hospital. Results and conclusion; The mean (£SD) age of diabetic group was 57.7
(£6.4). They were 6 males (40%) and 9 females (60%). While the mean (xSD) age of non-diabetic
group was 60.2+ (9.5). They were 9 males (60%) and 6 females (40%). Both groups were matched
regarding age and gender (p>0.05 for both). Our data indicated that, although in each group; there is a
significant increase in MFT and peripapillary RNFL postoperatively. However, there is a significant
statistical difference between both groups regarding MFT and peripapillary RNFL after 30 days post-
operative. Also there is improvement in BCVA progressively postoperative in each group, but there is
a statistical significant difference between both groups.
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1. Introduction

Diabetic patients pose a particular chal-
lenge because of the tendency for early for-
mation of cataract in them and propensity to
develop macular edema after cataract surgery.
Macular edema (ME) is a major cause of vi-
sion loss after cataract surgery in patients with
diabetes [1].

Macular edema is a common cause of un-
favorable visual outcome after cataract sur-
gery. Clinically significant cystoid macular
edema (CSME) has a reported incidence of 1%
to 2% after cataract surgery. Diabetes has been
associated with an  increased incidence of
postoperative macular edema. The incidence of
macular edema on optical coherence tomogra-
phy (OCT) was 22% in diabetic eyes undergo-
ing cataract surgery. The macular edema after
cataract surgery in diabetic patients could be
caused by the cataract surgery or diabetes it-
self, but it might be hard to differentiate be-
tween these two causes [2].

Optical coherence tomography (OCT) has
been established as a practical method for ex-
amining retinal architecture. OCT, with its
noninvasive nature, has been proven to be an
indispensable tool for diagnosing retinal pa-
thologies, including cystoid macular ede-
ma (CME). Many studies have reported inci-
dences of CME and macular thickness chang-
es, determined by OCT following uneventful
cataract surgeries [3].

Many previous studies have used the opti-
cal coherence tomography (OCT) and have
reported that the retinal nerve  fiber thickness
measurements can be increased after uncom-
plicated cataract surgery because the lens opac-
ity of cataract may affect the retinal nerve fiber
thickness measurements [4].

These studies found that the increase in
the retinal nerve fiber layer (RNFL) thickness
measurement after phacoemulsification sur-
gery is because of improvement in transmit-
tance and reflectivity of the RNFL boundary
after removal of opacified lens, rather than
actual RNFL thickening after cataract surgery
[5].

OCT has been shown to be highly repro-
ducible in measuring macular thickness in
normal individuals and diabetic patients. For
detecting macular edema, OCT is superior to
contact lens biomicroscopy and as effective as
fundus fluorescein angiography (FFA). Since
OCT can assess macular thickness quantita-
tively, it can detect subtle changes of macular
thickness and is especially useful in mild cas-
es [6].

Macular edema may be related to impair-
ment of the blood retinal barrier and an in-
creased susceptibility to surgical trauma in
diabetic patients. Other factors that may con-
tribute to the progression of diabetic retinopa-
thy (DR) and possibly to an increased inci-
dence of CME after phacoemulsification in
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diabetics may include chronic inflammatory
mechanisms [7].

To differentiate the effect of cataract sur-
gery from the natural course of the disease, a
prospective study which showed that uncom-
plicated phacoemulsification cataract surgery
does not  accelerate progression of DR as
smaller incision size and shorter surgical time
in phacoemulsification decrease inflammation
and may induce less breakdown of the blood
ocular barrier. The ETDRS study, however,
suggested a trend toward increased retinopathy
progression and worsening VA in eyes under-
going cataract surgery compared to unoperated
fellow eyes in people with diabetes [8].

Increase in mean foveal thickness (MFT)
occurred after uncomplicated phacoemulsifica-
tion in diabetic and nondiabetic eyes; the range
of increased MFT was more in diabetic pa-
tients with higher initial MFT or higher grade
of DR preoperatively [9].

In this study we aimed to assess the macu-
lar and retinal nerve fiber layer changes after
uncomplicated cataract surgery in the early
postoperative period in diabetic and non-
diabetic patients.

2. Patients and methods
This is a comparative cross-sectional study
conducted on patients with cataract attending
out-patient clinic of Ophthalmology Depart-
ment Benha University Hospital. This study
included 30 patients divided into 2groups:
= Group 1 (Study group): Diabetes melli-
tus group (DM group) consists of 15 eyes
with cataract (15 diabetic patients with
type 2 Diabetes mellitus without diabetic
retinopathy).
= Group 2 (Control group): non diabetic
group consist of 15 eyes with cataract (15
nondiabetic patients).
All patients were admitted for cataract surgery
(phacoemulsification) and posterior chamber
intraocular lens (IOL) in Ophthalmology De-
partment Benha University Hospital.
2.1Exclusion criteria were as follow:
= Patient with dense cataract or vitreous
hemorrhage interfering with measurement
of central macular thickness
= Diabetic retinopathy
= Chronic uveitis
= Any posterior segment pathology that
could affect retinal thickness
= Evidence of vitreomacular traction by
OCT
= Patient with intraoperative or postopera-
tive complication (posterior capsule rup-
ture with or without vitreous loss or
dropped nucleus or nuclear fragments or

iris trauma or postoperative inflammation
or corneal edema).

2.2All patients were subjected to thorough
history taking, and Ocular examination as:

e Best corrected visual acuity (BCVA) using
the logarithm of minimal angle of resolu-
tion (logMAR) scale for statistical analysis
preoperative and then 1 month postopera-
tive.

e Preoperative anterior segment examination
with slit lamp biomicroscopy to assess
cataract density.

e Preoperative measurement of intraocular
pressure (IOP) with applanation tonome-
ter.

e Preoperative fundus examination with slit
lamp biomicroscopy with + 78 D lens and
indirect ophthalmoscopy to assess macular
status and peripheral retina.

2.3Phacoemulsification

e One hour before surgery, the pupil was di-
lated with tropicamide 1%.

o Peribulbar anaesthesia was used in all cas-
es.

e The technique of the surgery as follow,
sterilization of the periocular skin with
Povidone iodine 10% washing conjuncti-
val sac with Povidone iodine 5% for 3
minutes

e Clear corneal incision was made by angled
2.8 mm disposable metal keratome with 2
side ports 90 apart using MVR 20 gauge ,
the anterior chamber was filled with Hy-
droxypropyl Methylcellulose, then capsu-
lorhexis was done using capsulorhexis
forceps

e OVD was evacuated and hydrodissection
and rotation of the nucleus was done.

e Phacoemulsification was done and param-
eters including phacol which was used for
making the trench, phaco 2 used for quad-
rant removal and effective phaco time
(EPT) was recorded.

o All cases were done using stop and chop
technique.

e Cortical removal using bimanual I/A, a
tangential stripping method was used in
combination with gentle centripetal
movements to allow cortical material to
separate from the capsular bag.

e Implantation of a PCIOL and hydration
of the main wound and side ports

e All surgeries had been done by same sur-
geon
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2.4Post-operative follow up
All patients used moxifloxacin 0.5% and pred-
nisolone acetate 1% eye drops five times a day
for 2 weeks and tapered in 2 weeks. All pa-
tients were followed up for 1 month
2.50ptical Coherence tomography (OCT)
= Pupils was dilated for OCT examination in
all cases with 1% tropicamide (Mydrapid)
= OCT was done preoperatively and then at
Imonth postoperatively using Topcorn 3D
OCT- 2000 FA optical coherence tomog-
raphy.
= CMT (Central Macular Thickness) and
Peripapillary RNFL (Retinal nerve fiber
layer) was measured.
2.6Statistical analysis
The collected data was revised, coded,
tabulated and introduced to a PC using Statisti-
cal package for Social Science (IBM Corp.
Released 2017. IBM SPSS Statistics for Win-
dows, Version 25.0. Armonk, NY: IBM
Corp.). Data were presented and suitable anal-
ysis was done according to the type of data

obtained for each parameter. Descriptive statis-
tics: Mean, Standard deviation (x +SD) was
used to describe parametric numerical data.
Frequency and percentage of non-numerical
data. Analytical statistics: Student T Test was
used to assess the statistical significance of the
difference between two study group means.
Paired sample t test was used to assess changes
in parameters over time. Correlation analysis:
To assess the strength of association between
two quantitative variables. The correlation
coefficient defines the strength and direction of
the linear relationship between two variables.

3. Results

The mean (£SD) age of diabetic group
was 57.7 (£6.4). They were 6 males (40%) and
9 females (60%). While the mean (+SD) age of
non-diabetic group was 60.2+ (9.5). They were
9 males (60%) and 6 females (40%). Both
groups were matched regarding age and gender
(p>0.05 for both). Table 1

Table 1: Comparison of age and gender between diabetics and control groups.

Non diabetics
N=15
Age (years) mean =+SD 60.2 9.5

Male N, % 9 60%
Female N, % 6 40%

Diabetics

N=15 P Significance
57.7 6.¢ 0.400 NS

6 40%

9 60% 0.273 NS

NS= non-significant

No significant differences were found be-
tween diabetics and non diabetics regarding
preoperative  BCVA (logMAR) (p1>0.05).
Diabetics showed significantly lower postoper-
ative BCVA (logMAR) when compared with
non diabetics (p1<0.001).

1
0.8
0.6
0.4

0.2

BCVA (logMAR)

Preoperative

=o—Non diabetics

Regarding non diabetics, BCVA (log-
MAR) increased significantly after operation
(p2<0.001). Regarding diabetics, BCVA (log-
MAR) increased significantly after operation
(p2<0.001).figure 1

Postoperative

=e—Diabetics

Fig 1: Pre and post-operative BCVA among diabetics and control groups.
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Diabetics showed significantly higher pre Regarding non diabetics, CMT increased sig-
as well as postoperative CMT when compared nificantly after operation (p2<0.001). Regard-
non diabetics (p1=0.010, 0.001 respectively). ing diabetics, CMT increased significantly

after operation (p2<0.001). figure 2
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Fig 2: Pre and post-operative CMT among diabetics and control groups.

No significant differences were found be- diabetics, RNFL thickness increased signifi-
tween diabetics and non-diabetics regarding cantly after operation (p2<0.001). Regarding
preoperative as well as postoperative RNFL diabetics, RNFL thickness increased signifi-
thickness (p1>0.05 for each). Regarding non cantly after operation (p2<0.001). figure 3

120
9 115
c
£ 110
124
= 105
=)
D 100
Z o
920
Preoperative Postoperative
Non diabetics Diabetics

Fig 3: Pre and post-operative RNFL thickness among diabetics and control groups.

No significant correlations were found be- CMT and RNFL thickness among studied
tween postoperative BCVA (LogMAR) with groups. Table 2
postoperative

Table 2: Correlation of postoperative Best Corrected Visual Acuity with Central Macular Thick-
ness and Retinal Nerve Fiber Layer thickness among studied groups.

postoperative BCVA

Non diabetic group Diabetic group

r p r P
postoperative CMT -0.245 0.380 0.539 0.038
postoperative RNFL thickness 0.405 0.134 0.097 0.730

*r: correlation coefficient, BCVA: Best Corrected Visual Acuity, CMT: Central Macular Thickness,
RNFL: Retinal Nerve fiber Layer
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No significant correlations were found between postoperative RNFL thickness with CMT among
studied groups. Table 3

Table 3: Correlation of postoperative Retinal Nerve Fiber Layer thickness with Central Macular
Thickness among studied groups.

Postoperative CMT

Non diabetic group Diabetic group

r p r P
Preoperative RNFL thickness 0.418 0.121 0.362 0.185

*r: correlation coefficient, CMT: Central Macular Thickness, RNFL: Retinal Nerve fiber Layer.

Postoperative CMT showed significant
positive correlation with age in non-diabetic
group. Otherwise, no significant correlations

were found between age with postoperative
BCVA (LogMAR), CMT and RNFL thickness
among studied groups. Table 4

Table 4: Correlation of age with postoperative Best Corrected Visual Acuity, Central Macular
Thickness and Retinal Nerve Fiber Layer thickness among studied groups.

Age

Non diabetic group Diabetic group

r p r P
Postoperative BCVA(Log MAR) -0.038 0.892 0.173 0.537
Postoperative CMT 0.627 0.012 -0.283 0.306
Postoperative RNFL thickness 0.368 0.177 -0.323 0.240

*r: correlation coefficient, BCVA: Best Corrected Visual Acuity, LogMAR: logarithm of minimal an-

gle of resolution, CMT: Central Macular Thickness, RNFL: Retinal Nerve fiber Layer.

Preoperative RNFL thickness showed sig-
nificantly positive correlation with postopera

tive RNFL thickness in non-diabetic and dia-
betic groups. Table 5

Table 5: Correlation of pre with postoperative Retinal Nerve Fiber Layer thickness among stud-

ied groups.

Preoperative RNFL thickness

Non diabetic group Diabetic group

r p r p
Postoperative RNFL thickness 0.895 <0.001 0.822 <0.001

*r: correlation coefficient, RNFL: Retinal Nerve fiber Layer.

4. Discussion

We conducted this study to detect the
change in CMT and peripapillary RNFL after
uneventful phacoemulsification in diabetic
patients without retinopathy comparing to non-
diabetic patients.

The patients were selected with intermedi-
ate cataract density allowing fundus examina-
tion and OCT images’ capturing. There were 2
groups in the study; the diabetic group includ-
ed 15 eyes from patients of less than 5 years
duration of DM without DR.

The non-diabetic group included 15 eyes
of non-diabetic patients. They all underwent
uneventful phacoemulsification.

The preoperative CMT was 223.73
32.83 um and 250.27 £ 17.78 pum, in the non-
diabetic group and diabetic group respectively.
And 30 days post-operative CMT was 240.20
+ 34.54 um and 282.20 + 26.20 um, in the
non-diabetic group and diabetic group respec-
tively.

Other studies detected similar change in dia-
betic patients as Katsimpris et al in 2012 [10],
which included 98 patients (49 diabetic pa-
tients with type 2 DM and 49 healthy con

trols undergoing phacoemulsification. Their
recorded pre-operative CMT were 202 + 23um
and 205 £ 18um in diabetic group and non-
diabetic group respectively (p value > 0.1).and
post-operative CMT after one month were 267
+25um( 251um to 288um) and 229 + 21um(
218um to 249um) in diabetic and non-diabetic
group respectively (p value < 0.05).

Giansanti et al in 2013 [11] also showed
an increase in CMT in diabetics, they evaluate
the central macular thickness (CMT) after une-
ventful phacoemulsification in selected groups
of patients (with ERM-high myope-diabetic
without retinopathy- healthy group).In diabetic
group, CMT preoperative was 247 93 um and
at Day 30 postoperative 270+ 100um with
change 23.26 um (p value=0.026), in the
healthy group preoperative CMT was
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214+42um. The Postoperative CMT increased
by 0.08 microns per day (p = 0.012). It didn't
show any significant difference compared to
preoperative CMT till 360th day postoperative
it reached 241+49um (p value was 0.018).

Tsilimbaris et al in 2012 [12] had similar
results; they studied the alteration in mean fo-
veal thickness (MFT) after uncomplicated cat-
aract surgery in patients with diabetes, glau-
coma, ERM and healthy people (no history of
ocular or systemic disease). They also showed
an increase in MFT in diabetics as compared to
all other groups. In healthy group Pre-
operative MFT was 202.8 £25.79 um and 30
days Postoperative was 213.5+41.55 um (p
<0.05). And in diabetic group pre MFT was
206.6+21.47um 30 days postoperative was
241.89+76.2 pm.The group of diabetic patients
presented the greatest difference in MFT value
when compared with all other groups.

Kim et al in 2007 [2] assessed in his study
the incidence or progression of ME after cata-
ract surgery in diabetic patients using Stratus
OCT3 and correlating this with degree of DR
or other risk factors. Eyes with no DR devel-
oped minimal thickening of 18 um and 14 um
at 1 and 3 months, respectively. Eyes with
moderate or severe nonproliferative DR or
proliferative DR developed thickening of 145
pm and 131um at 1 and 3 months, respective-
ly.

Biro et al in 2006 [13] conducted a study
that enrolled 71 eyes to detect the change in
foveal and perifoveal thickness measured by
OCT after phacoemulsification and 10L im-
plantation. The preoperative value was
234.1742.6 pm (n =536) on the 6.0 mm area.
After 1 week this value increased to
242.5742.6 um (n= 488), after 1 month it in-
creased to 247.77+4.6 mm (n =352), and after
2 months it increased to 246.07+5.9 pm (n=
208), which proved to be significant (P<0.05).
The change of the 6.0 mm diameter perifoveal
area after 1 month was 5.6%. And this change
is more or less similar to the change noted in
the non-diabetic group of our study.

In 2009 Biro et al study, [14] the perifo-
veal retinal thickness changes in 18 eyes of
DM patients compared to non-diabetic group
which include 53 eyes. The mean duration of
diabetes was 49.9+23.4 months (mean + SD,
3-120 months).The preoperative value of mac-
ular thickness did not correlate to the duration
of diabetic anamnesis. However In our study,
duration of diabetes was 3.08+1.34 years and it
showed significant correlation between it and
CMT change (p=0.004). In Biro et al. study,
the foveal thickness in diabetic group was pre-
operatively = 204.1+ 6.2um and 218.4+6.9um

after 1 month postoperative which proved to be
significant (p=0.015)

The foveal thickness in non-diabetic group
was preoperatively =198.0+ 4.3um and
212.9+7.7 uym 1 month post-operative which
proved to be significant (p=0.047). The pre-
operative thickness of foveal region in the DM
group was slightly higher with only 3 % as
compared to normal group. The thickness
change percent in diabetic group: non-diabetic
group was 7.4%: 5.6%, comparing to our study
it was 17.9 %: 4.8%.

Georgopoulos et al in 2008 [15] also
study the central foveal thickness in a prospec-
tive study, 79 eyes were assessed by OCT, on
day 1, and weeks 2 and 4 after uncomplicated
phacoemulsification. Pre-operative CMT was
150.4 + 18.84 um and postoperative week 4
was 152.00 + 17.11 um. There wasn’t statisti-
cally significant difference (P Value= 0.22).
This change in CMT is less than that of our
study.

In the non-diabetic group the pre-
operative CMT was 211.6 £ 19.6um and post-
operative 255.8 = 83.8 um, the difference be-
tween the diabetic and non-diabetic group was
statistically insignificant (P value > 0.05).
However the difference between the preopera-
tive and postoperative CMT in each group was
statistically significant. The change of CMT
was more than the change denoted in our study
either in non-diabetic or diabetic group.

On the other hand, Degenring et al in
2007 [16], studied the uncomplicated
phacoemulsification effect on CMT of diabetic
and non-diabetic patients using Stratus OCT3.
The study included 84 eyes from non-diabetic
and 24 eyes from diabetic patients (18 did not
show signs of DR in biomicroscopy, two had
mild non proliferative DR, two had had panret-
inal laser photocoagulation, and two had had
central and panretinal laser photocoagula-
tion).Pre-operative MFT were 187+28 um and
182427 pm in diabetic and healthy group re-
spectively (which did not differ between the
diabetic and the non-diabetic groups
(p=0.478)).

5. Conclusion

In conclusion, DME is the most fre-
quent sight-threatening complication of diabet-
ic retinopathy, particularly in older type 2 dia-
betic patients. The possible onset of macular
alterations after uncomplicated cataract surgery
must be taken into account as a potential later
complication, because it can lead to a perma-
nent loss of visual acuity. With the help of the
objective, noninvasive, good reproducible
OCT measurements, the anatomical changes of
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the macula in the postoperative period can be
well followed.

Macular thickness was found to be in-

creased following cataract surgeries even after
small-incision uneventful cataract surgery ei-
ther in diabetic or in nondiabetic patients. The
range of increased CMT is more in diabetic
patients. Despite increased CMT, BCVA im-
proved postoperatively in both groups. It is
therefore important to distinguish which spe-
cific factors in individual patients who develop
CME, so that targeted therapies may be devel-
oped. It is also equally important to diagnose
CME without delay because early diagnosis
means early treatment which in turns is associ-
ated with a better prognosis and for better vis-
ual outcome.
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