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ABSTRACT

Objective: To evaluate and compare the changes in central macular thickness (CMT) after uncomplicated phacoemulsification surgery between
diabetic and nondiabetic patients using optical coherence tomography (OCT).

Methods: This prospective study included patients who were scheduled for phacoemulsification surgery and intraocular lens (IOL) implantation
in the Department of Ophthalmology between November 2012 and February 2013. A total of 28 eyes of 28 patients affected by diabetes mellitus
(DM) without preoperative macular edema and 40 eyes of 40 nondiabetic patients having elective phacoemulsification surgery were evaluated.
The CMT values were examined using OCT preoperatively and at the postoperative Week 1, Month 1, Month 3, and Month 6. The duration of
DM, antidiabetic medications used, and the presence of mild nonproliferative diabetic retinopathy (NPDR) were also investigated.

Results: The CMT measured by OCT increased significantly in both diabetic and nondiabetic groups after cataract surgery. There was no
significant difference between the observed changes of CMT in diabetic and nondiabetic subjects. The correlation between the duration of DM,
antidiabetic medications used, the presence of mild NPDR, and CMT changes in diabetics was not significant.

Conclusion: Similar induced CMT changes can be expected in both diabetics with or without mild NPDR and in nondiabetic healthy patients

after uncomplicated cataract surgery.
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INTRODUCTION

Despite all developments in phacoemulsification surgery, cystoid
macular edema (CME) is still a common reason of a poor visual
outcome of uncomplicated cataract surgery (1, 2). Macular edema,
which generally affects the outer segments of the retina after un-
complicated phacoemulsification surgery, can be detected in 1%
of all patients with clinical examination (3). However, the incidence
of CME rises to 10%-20% when evaluated with fluorescein angiog-
raphy (FA) or optical coherence tomography (OCT) (4, 5). Macular
edema is especially common in diabetic patients following cata-
ract surgery (6-8). The level of the preexisting diabetic retinopathy
(DR), the presence of clinically significant macular edema (CSME)
before the surgery, and duration and regulation of diabetes are all
important indicators of postoperative CME. The incidence of CME

detected by OCT was reported to be 22% in the eyes of diabet-
ics after cataract surgery (6). The CSME in the eyes of diabetics
showed persistence 12 months after the surgery (9).

Recently, the OCT has become a common, effective, and non-
invasive alternative to FA for detecting macular edema (7). With
OCT technology, retinal layers can be imaged specifically, and
subtle changes in the macular thickness can be detected (8).

In this study, we aimed to assess changes in the macular thick-
ness with OCT after uncomplicated phacoemulsification surgery
in diabetic patients without CSME or severe nonproliferative dia-
betic retinopathy (NPDR) at the time of surgery, and in nondia-
betics without any chronic systemic disease. We investigated the
association between the CME development and patient charac-
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teristics and treatment in diabetics. We also assessed the effec-
tiveness of OCT in evaluating changes in the macular thickness.

METHODS

All diabetic and nondiabetic patients older than 18 years who
were scheduled for phacoemulsification surgery and intraocular
lens (IOL) implantation in the Department of Ophthalmology,
Sigli Hamidiye Etfal Training and Research Hospital between No-
vember 2012 and February 2013 were screened for inclusion in
this prospective nonrandomized study after an approval of the
Institutional Review Board. Subjects with a history of uveitis or
any other disease that could affect the retinal thickness, prior
intraocular surgery such as pars plana vitrectomy or trabecu-
lectomy, mature cataracts that prevented an OCT examination,
planned extracapsular cataract extraction, and any systemic dis-
order that could affect the retinal thickness other than diabetes
were excluded from the study. We also excluded patients with
Type 1 DM, moderate-to-severe NPDR, proliferative diabetic
retinopathy (PDR), or CSME cases at the time of cataract surgery,
and those with a history of laser photocoagulation for macular
edema. Only one eye of the subjects having bilateral surgery
was included in the study. Diabetic patients were assigned to the
study group, and the nondiabetics comprised the control group.
Subjects underwent phacoemulsification with the IOL insertion,
and the results of the two groups were compared.

We conducted this study in accordance with good clinical prac-
tices and the ethical principles described in the Declaration of
Helsinki. Written informed consent was obtained from all indi-
vidual participants included in the study.

Preoperatively, information regarding patient characteristics in-
cluding their age, gender, and duration of diabetes and the an-
tidiabetic medication use was obtained from the subjects, and
detailed ophthalmic examinations including best corrected visu-
al acuity (BCVA), the intraocular pressure measurement, biomet-
ric testing of axial length and determination of intraocular lens
power, slit-lamp biomicroscophy, dilated fundus examination,
and optical coherence tomography testing were carried out. An
assistant practiced the optical coherence tomography (Optovue
RT100 Fourier Domain OCT) testing and measured the maximal
retinal thickness (in micrometers) at the center point of the fo-
vea. The MM6é protocol of the Optovue RT100 OCT consists of
12 radial lines each émm long centred at the fovea to provide
1024 A-scans each. The full retinal thickness is reported at three
concentric zones: a circle of T mm diameter centred at the fovea,
a parafoveal region that has inner diameter of Tmm and outer
diameter of 3 mm and a perifoveal region that has an inner di-
ameter of 3mm and outer diameter of 6 mm. We recorded the
retinal thickness of 1 mm diameter centred at the fovea on the
thickness map for this study. Preoperatively, we used 1% tropi-
camide, 1% cyclopentolate, and 2.5% phenylephrine for the pupil
dilatation in all patients. No other medication, including nonste-
roidal anti-inflammatory drugs, was used for prophylaxis before
the surgery. Cataract surgery was performed using the standard
phacoemulsification technique under local anesthesia. No com-
plications occurred in any of the cases.

At the postoperative Week 1, we gave the same medication to
all patients as topical 1% prednisolone, 0.3% ofloxacin, 1% cy-
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clopentolate, and 0.3% tobramycin pomade. The treatment was
tapered off over one month in all subjects. All subjects were dis-
charged at the postoperative Day 1 and were called for follow-up
at Week 1, Month 1, Month 3, and Month 6.

Statistical Analysis

The Statistical Package for Social Sciences, version 21.0 (IBM
Corp, Armonk, NY, USA) was used for the statistical analysis. De-
scriptive statistics, including the mean and standard deviation,
were calculated for each group. Group comparisons were per-
formed using the Student's t-test and Mann-Whitney U test. A p-
value less than 0.05 was considered to be statistically significant.

RESULTS

Sixty-eight eyes of 68 patients were included in the study. The
study group included 28 eyes of 28 diabetic patients, and the
control group included 40 eyes of 40 nondiabetics. There was
no statistical difference between the mean age and gender dis-
tributions of the diabetic and nondiabetic groups (p>0.05). De-
mographic characteristics of the groups and operated eyes are
summarized in Table 1.

The center point thickness was normal in all eyes on the preop-
erative OCT examination. During the postoperative follow-up of
both diabetic and control groups, we found the central macu-
lar thickness (CMT) values examined by OCT significantly higher
than the preoperative values at all intervals (at the postoperative
Week 1, Month 1, Month 3, and Month 6) (p<0.05) (Figure 1).

In diabetic patients, the CMT values at the postoperative
Month 1 (meanztstandard deviation [SD], 249.2+64.8 um) were
significantly higher than the CMT values measured at the post-
operative Week 1 (mean+SD, 225.1£22.7 um) (p<0.05). There
was no significant difference detected between the mean CMT
values measured at Month 1 (mean+SD, 249.2+64.8 pm) and
Month 3 (mean+SD, 242.8+26.8 pm) (p>0.05) (Figure 1). How-
ever, the mean CMT at the postoperative Month 6 (mean+SD,
237.7+26.1 pm) was significantly lower than the mean thick-
ness at the postoperative Month 3 (mean+SD, 242.8+26.8 um)
(p<0.05) (Table 2).

In the control group, the mean CMT at the postoperative Month
1 (mean+SD, 243.1+26.6 pym) was significantly higher than
the mean thickness at the postoperative Week 1 (mean+SD,
229.6+£19.7 um) (p<0.05) like the study group. Also, in accordance
with the study group, no significant difference was found be-
tween the mean macular thickness at the postoperative Month 1
(mean+£SD, 243.1 £ 26.6 ym) and Month 3 (mean+SD, 239.7+18.4
pm) (p>0.05) in the control group. But in contrast with the study
group, the mean CMT did not change significantly between the
postoperative Month 3 (mean+SD, 239.7+£18.4 ym) and Month 6
(mean=SD, 236.1+22.3 um) in the control group (p>0.05) (Table
2 and Figure 1).

As a result, there was no significant difference between the mean
macular thickness values of diabetic and nondiabetic groups at
the baseline and the postoperative Week 1, Month 1, Month 3,
and Month 6 (p>0.05 for all comparisons) (Table 2). Compari-
son of the change in the macular thickness measurements did
not show any significant difference between consecutive visits
(p>0.05 for all comparisons) (Table 2 and Figure 2).



34

Akarsu Acar et al.
Macular Thickness After Cataract Surgery. JAREM 2019; 9(1): 32-7

There was no significant correlation between the CMT and dura-
tion of DM (p>0.05). We also examined the effect of antidiabetic
medications on macular thickness by comparing the OAD users
with insulin (with or without OAD) users and found no significant
difference (p>0.05).

Two eyes from the diabetic group and one eye from the control
group with normal findings at the macular examination before
surgery developed CME one month after the surgery. No addi-
tional treatment was applied, and all three CME cases were re-
evaluated at the postoperative Month 2 by OCT. The OCT mea-
surement showed that CME and the intraretinal cysts resolved
spontaneously in all patients. OCT results for the CMT of these
three cases at the postoperative months 3 and 6 were within the

normal limits, and the foveal contours were evaluated as normal
without any intraretinal microcystic spaces.

DISCUSSION

Despite recent surgical and technical progress, CME is still a
common cause of low BCVA after cataract surgery. It has been
reported that the incidence of CME after cataract surgery ranges
between 0% and 9% (1, 10, 11).

Qur study shows that the CMT increases after standard
phacoemulsification surgery in both diabetic and nondiabetic
patients, and that the increase from the baseline is the high-
est at the postoperative Month 1, decreasing gradually after-
wards.
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Different definitions have been proposed for CME. Ching et
al. (12) defined postoperative CME as the appearance of cystic
changes and an increase in the retinal thickness indicated by
OCT. Kim et al. (6) suggested an increase in the CMT greater
than 30% (or at least 50 ym) for CME after phacoemulsification
surgery (12), and Sanchez-Tocino et al. (13) defined postoperative
CME as an increase of at least three standard deviations in CMT.
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We defined postoperative CME as an increase greater than 30%
in CMT compared to the preoperative level and the presence of
intraretinal cysts detected by OCT.

It is often stated that the increase in CMT after cataract surgery

reaches the maximum values at the postoperative first or second
month. After the postoperative third month, a progressive de-
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crease begins in the CMT until it reduces back to the preopera-
tive values around the postoperative Month 6 (14-16). We found
the maximum increase in the postoperative CMT of 40 nondia-
betic subjects at the postoperative Month 1 by OCT (Figure 1).
We also detected CME in one subject in the nondiabetic group
at the postoperative Month 1.

Macular edema in diabetics with DR can be an important rea-
son of low BCVA after cataract surgery (17, 18). CME after cata-
ract surgery in diabetic patients may be caused by the surgical
practice (Irvine-Gass Syndrome) or only having DM could be the
cause of CME. Most of CME cases detected after cataract sur-
gery resolve spontaneously within 6 months, but DME resists to
resolve (6, 19, 20). Therefore, laser therapy for macular edema
could be delayed until 6 months after surgery (19, 20). Dowler et
al. (9) reported that the CSME in patients with mild DR commonly
resolved after cataract surgery (20).

In our study, two eyes in the diabetic group without apparent
macular edema or DR before surgery developed CME at the
postoperative Month 1. No additional treatment was applied,
and the OCT examination at the postoperative Month 2 showed
that CME and the intraretinal cysts resolved spontaneously in
both subjects.

Kim et al. (6) suggested that there was an association between
the level of DR and central retinal thickening. The increase in
the central retinal thickness in subjects with moderate or severe
NPDR or PDR was much higher than in the patients without DR.
Insulin use for the regulation of DM, a history of diabetes lon-
ger than 10 years, a history of focal photocoagulation for CSME
and DR levels were all correlated with an increased central retinal
thickening at Month 1 and Month 3. Hayashi et al. (21) reported
an increase in the CMT after cataract surgery in both diabetic
patients with or without DR. The increase from the baseline was
maximum at the postoperative Month 3 and was greater in eyes
affected by DR. However, this study could not detect a relation-
ship between the duration of DM, OAD or insulin use, hyperten-
sion or nephropathy, and the degree of macular edema. In an-
other study, the change in the CMT was examined for 6 months
in 26 diabetic subjects without preoperative DR and in 60 nondia-
betics, and there was no significant difference detected between
the groups. This study also reported that the duration of DM and
the antidiabetic medication application were not associated with
the CMT after cataract surgery (14). Similarly, we found no sig-
nificant correlation between the duration of DM or antidiabetic
medication application and the change in CMT. It is also stated
in the literature that topical nonsteroidal anti-inflammatory drugs
(NSAIDs) can also be used after cataract surgery to prevent the
development of CME, especially in diabetic eyes (16, 20, 22). The
multicenter and randomized study by Singh et al. (23) including
263 adult diabetic patients with NPDR undergoing cataract sur-
gery reported that adding a topical NSAID to a standard steroid
medication after uncomplicated surgery helps to prevent the de-
velopment of postoperative CME. Intraoperative triamcinolone
acetonide or anti-vascular endothelial growth factor (anti-VEGF)
injections have also been suggested for diabetics with CSME or
a history of focal photocoagulation for CSME (6, 20). The Early
Treatment Diabetic Retinopathy Study recommends considering
photocoagulation before cataract surgery in patients with severe

NPDR or CSME, which may provide relatively good visual reports
(24, 25).

Previous studies considered FA as the gold standard for diagnos-
ing subclinical CME following cataract surgery (11, 26). The inci-
dence of subclinical CME diagnosed by this method was reported
to range between 9.1% and 25.5% (1, 11, 26). Nevertheless, the in-
vasive nature of this method renders it impractical, as well as ethi-
cally questionable to be performed on all postoperative cataract
patients. In addition, FA can detect the retinal vascular leakage,
but it cannot quantify the retinal thickening in postoperative CME
(16). As an alternative to FA, non-invasive retinal imaging with OCT
may be equally effective at detecting the CME, and it offers the
ability to quantify and repeat the results over time (16).

In this study, we accepted OCT as an effective, non-invasive, and
useful diagnostic tool in determining CME and CMT in patients
undergoing uncomplicated cataract surgery.

Study Limitations

The number of subjects in this study was insufficient to evalu-
ate the effect of mild NPDR in CMT. Further studies designed
to investigate the effect of NPDR on macular thickness in larger
groups are necessary to analyze this relationship.

CONCLUSION

We have demonstrated a significant increase in CMT after uncom-
plicated cataract surgery measured by OCT, both in diabetic sub-
jects with or without mild NPDR and in nondiabetics. The increase
in the CMT after the cataract surgery reached maximum in both
groups during the first month. We found no significant difference
in the CMT increase between diabetic and healthy patients. We
found no significant correlation between the duration of DM, an-
tidiabetic medication, or the presence of mild NPDR and CMT
changes in diabetics. The difference in CMT between the subjects
with mild NPDR and without DR was not significant either.
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