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ABSTRACT

Introduction: The incidence of cystoid macular edema (CME) after cataract surgery
varies substantially and depending on the diagnostic method used. In addition, other
factors that influence the incidence of CME are the technique of surgery and the
associated comorbidities. Objective: The aim of the present study was to evaluate the
incidence of EMC after uncomplicated phacoemulsification surgery, using the spectral
domain optical coherence tomography (OCT). Methods: The incidence of sub-
clinical and clinical CME was evaluated in 14 patients who underwent uncomplicated
phacoemulsification surgery, using OCT before the surgical procedure and after seven
and 28 days after it. The volunteers could not use a prostaglandin analogue or present
any retinopathy that compromised visual acuity. Results: The incidence of clinically
significant CME was 6.4%, however retinal thickening by OCT was observed in
all patients in the fourth postoperative week. Regarding gender and laterality, the
percentages were similar. Conclusion: In this study, we obtained a low incidence of

EMC in patients assisted at this center, corroborating multicenter studies.
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INTRODUCTION

Cystoid Macular Edema remains the most frequent cause of low vision after cataract
surgery™. Despite advances in cataract surgery, such as microincision and new phaco-
emulsification techniques, CME can occur even in the absence of complications®. This
develops due to the breakdown of the hematoretinal barrier, causing accumulation of
fluid in the extracellular space of the retina and formation of cysts in the external plexi-
form and internal nuclear layers*®.

The incidence of CME varies substantially in the literature depending on the diagnostic
method used. For such detection, clinical examination, angiographic examination or opti-
cal coherence tomography (OCT) examination can be performed. In increasing order of
sensitivity for detection of CME we have: OCT, followed by angiography and then clinical
examination. Therefore, the incidence of EMC after phacoemulsification varies depending
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on which technique is used. Studies have shown an incidence of
CME measured by OCT after cataract surgery of up to 41 percent
on average, while for angiofluoresceinography it had an average of 30
percent. The incidence of clinically relevant CME, when there is low
visual acuity, varied between 1% and 2%, depending on the study®.

In addition to the diagnostic method used, other factors that
influence the incidence of CME after cataract surgery are the tech-
nique of the surgery and the associated comorbidities*”*°.

The pathogenesis of CME after phacoemulsification is multifac-
torial according to experimental and clinical observational stud-
ies'®. Etiological factors include inflammation, vitreous traction
and hypotonia''*. Among them, the main mechanism responsible
is the inflammation of the anterior segment that results from the
release of inflammatory chemical mediators such as prostaglandins,
cytokines, anti-VEGF and other factors, which increase the capil-
lary permeability of the perifoveal retina, resulting in the accumula-
tion of fluid in the layers external plexiform and internal nuclear®.

The main preoperative risk factors for CME are previous reti-
nal diseases, such as venous occlusions, diabetic retinopathy and
changes in the vitreoretinal interface (epiretinal membrane, vit-
reous-macular traction syndrome, etc.)5. In the case of diabetic
retinopathy, it is difficult to differentiate CME from the progres-
sion of diabetic macular edema since these patients tend to wors-
en their edema after the facectomy'*'>. Other risk factors include
uveitis, glaucoma, use of prostaglandin eye drops, or use of eye
drops whose preservative is benzalkonium chloride'* .

In the perioperative period, the main risk factors are irian trau-
ma, posterior capsule rupture and, mainly, vitreous loss'>'%.

For diagnostic purposes of pseudophakic cystoid macular edema,
OCT has been gaining ground due to its high sensitivity, in addition
to having the advantages of not being invasive, being more comfort-
able and safer than fluorescein angiography, which allows its frequent
repetition. Furthermore, it offers a quantitative assessment, allowing
a verification of disease progression and treatment effectiveness'®.

Subclinical macular edema can develop even after uncompli-
cated cataract surgery and in non-predisposed patients. It has
been shown that OCT is a method capable of detecting small in-
creases in macular thickness, which may not be detected on clini-
cal examination, allowing its early treatment, to avoid, whenever
possible, loss of visual acuity'*?.

The aim of the present study is to assess the incidence of sub-
clinical and clinical EMC after uncomplicated phacoemulsifica-
tion surgery, using optical coherence tomography. The secondary
objective is to correlate the presence of EMC with the amount of

ultrasound used during the procedure.

METHODS

After approval by the Ethics and Research Committee of the
Centro Universitirio FMABC, an observational and prospective

https://doi.org/10.7322/abcshs.2020S03.1850

study was conducted in which 15 eyes of 14 patients who under-
went cataract surgery were evaluated. Only volunteers who met
the inclusion criteria participated in the work and agreed to sign
the informed consent form. Inclusion criteria: signed informed
consent form; OCT with an exam score greater than or equal to
7; age greater than 50 years; patients who wish and are able to
carry out return visits during the study period. Exclusion cri-
teria: any retinopathy that causes low visual acuity; presence of
macular edema in the control OCT; cataract surgery other than
phacoemulsification; eye surgery performed in the last 180 days;
any perioperative complication; use of a prostaglandin analogue;
previous treatment of macular edema in the operated eye.

In the preoperative and postoperative exams at 1 and 4 weeks,
the following exams were performed: visual acuity with correc-
tion measured in the Snellen table, slit lamp biomicroscopy, fun-
doscopy and the OCT Spectral Domain (Heidelberg Spectralis®
ENGINEERING) in a spotless way FAST.

The surgeries were performed by ophthalmologists with the
same level of experience, and the materials used were standardized
in the same concentration (bupivacaine, adrenaline and carbacol
for intracameral use). The surgical technique used was phaco-
emulsification and the intensity of ultrasound in metrics and the
time in each surgical procedure were measured. The eye drops
prescribed after surgery were predinisolone 1% at similar weaning
in the first 28 days and gatifloxacin 0.3% in the first 7 postopera-
tive days. From this, the following data were collected: age, gen-
der, laterality, corrected visual acuity before surgery (CVA/BS),
corrected visual acuity after 1 week of surgery (CVA/A1IW), cor-
rected visual acuity after 4 weeks of surgery (CVA/A4W), time,
ultrasound intensity used (UIU), macular central thickness of 1
mm in diameter measured by the OCT before, after 1 week and
after 4 weeks of surgery. Correlations were made with the above
data and the incidence of CME in this sample was evaluated. In
addition, patients were divided into three groups according to the
UIU in each surgery (0 to 5 metrics - Group 1, between 5 and 10
metrics - Group 2; and greater than 10 metrics - Group 3), and
the incidence was evaluated of clinical and subclinical CME in
each group.

The data were presented in absolute values and percentage,
mean and standard deviation of the mean. Spearman’s test was
applied for correlation analysis. To evaluate the statistical differ-
ences, the GraphPad Prism® software version 6.0 was used. Values

were considered statistically significant when p<0.05.

RESULTS
The study included 15 eyes of 14 patients operated on for 8

months, with each patient being followed for at least 1 month.
The main characteristics of the volunteers are shown in Table 1.
The average age was 69.8 years, ranging from 59 to 83 years. The
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percentage of female patients (53%) was close to the percentage of
male patients (47%).

The average time to perform the surgeries was 21+12 minutes.
Regarding UIU, the average was 4.48 metrics, ranging from 1.41
to 16 metrics.

The mean CVA/BS was lower (0.52) than the average CVA/
A1W (0.79) and CVA/A4W (0.9) as shown in Table 2. We ob-
served that the values of CVA/BS were not correlated with post-
surgical time (Table 3).

It was observed that the incidence of clinical macular edema
was 9% (1/11) in Group 1 and absent in the other groups and was
only present in the examination in the fourth postoperative week.
Regarding subclinical macular edema, it was absent in all groups
in all evaluations. There was a slight increase in macular thickness
in all evaluations in the fourth week after surgery, with an aver-
age increase of 4.8%. However, in the 1-week postoperative period
(IWPP), some patients presented a decrease in macular thickness
while others presented macular thickening, with the thickness
value in the last few days being less than the value of the fourth
week (4WPP).

The general incidence of clinical macular edema after cata-
ract surgery was 6.7% (1/15). Low visual acuity was the main
manifestation of the disease and intra-retinal fluid associated
with an increase in retinal thickness in SD-OCT by 26% (286
pre-operative central microns to 362 post-operative central
microns) confirmed the pathology. The other patients did not
complain of low visual acuity or the presence of intra and/or
subretinal fluid.

Regarding follow-up, the patient who presented with clini-
cal macular edema underwent treatment with topical cortico-
steroid eye drops in regression associated with non-steroidal
anti-inflammatory eye drops according to the service pro-
tocol, showing improvement in visual acuity and image in
the SD-OCT. In the second month of treatment, the patient
showed total regression of intraretinal fluid and a decrease in
central macular thickness by 20% (298 microns). During the
3-month follow-up after treatment, he did not have a recur-
rence of the edema.

DISCUSSION

In fact, the onset of CME after a facectomy is typically 4 to 12
weeks after surgery, and in this study we opted to perform OCT
in the fourth week and also the first postoperative week to better
assess the incidence of subclinical CME".

We report a general incidence of SMC of 6.4%, with only clini-
cal SMC present, which is consistent with other studies**. To
date, the study of the incidence of CME after phacoemulsification
without complications has not been carried out in this school ser-

vice, demonstrating its importance.

https://doi.org/10.7322/abcshs.2020S03.1850

Table 1: Anthropometric data. Data expressed as percentage and
average +SD.

Parameters =5

Age (average+SD) 69.8+7.8 years
Women 53
o,
Sex (%) Men 47
Right 47
Eye (%
ye (%) Left 53

Table 2: Data related to surgical time and metrics. CAV/BS - visual
acuity with preoperative correction; CAV/A1W - visual acuity with
correction after 1 week of surgery; CAV/A4W - visual acuity with
correction after 4 weeks of surgery. Data expressed as mean+ SD.

Values (average=SD)

Time (min) 21+12
Metrics 4.48+3.49
CAV/BS 0.52+0.18

CAV/A1W 0.79+0.22

CAV/A4W 0.90+0.15

Table 3: Correlation data between CAV/BS versus CAV/A1W and
CAV/A4W. CAV/BS - visual acuity with preoperative correction;
CAV/A1W - visual acuity with correction after 1 week of surgery;
CAV/A4W - visual acuity with correction after 4 weeks of surgery.
Data expressed as mean + SD.

| cAvAw AV/A4W

r2 r2
CAV/BS 0.0920 -0.232
p 0.744 0.405

In the OCT exam in the fourth week, the presence of mild
central macular thickening was contacted in all patients, where-
as in IWPP there were no variations between mild thickening
and slight thickness decrease. It was found that in 4WPP the
macular thickness was always greater than in 1WPP. Regarding
the analysis of risk factors, there was no correlation between
the presence of edema with the surgical time or with the in-
tensity of the ultrasound, which can be explained by the small
number of patients.

No worsening of visual acuity was observed in any patient
in the IWPP, even in those who had retinal thickening in this
assessment. In the study by Perente et al.?? it has been reported
that the increase in macular thickness after cataract surgery re-
mains mainly at the subclinical level and does not affect visual
acuity, which is consistent with our study. In addition, they
showed that after uncomplicated phacoemulsification surgery,
an increase in macular thickness it was visible in others in the
peri-oval sites.

Regarding follow-up, the patient with CME did not present
a relapse for 3 months after the end of treatment. In a study
by Daien et al.”® with 19,980 eyes, the average duration of the
edema was 2.8 months and only 9.4% of the patients had CME
lasting from 6 to 12 months, corroborating that the disease is

chronic in a small percentage of cases.
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It is known that the presence of diabetes is a risk factor for
CME, especially in patients with diabetic retinopathy or with a
history of diabetic macular edema®%.

In our study, a patient with mild diabetic retinopathy did
not have CME disagreeing with the studies above, which can
be justified by the small number of diabetics in the study.

First, the risk factors for a relatively rare disease are difficult to
estimate. In addition, the incidence may have been underestimat-
ed as the second exam took place over an average period of 1 week
and 4 weeks on the third exam. It is known that the peak incidence
of the pathology is in the sixth week, however the fourth week was
chosen because of the ease of monitoring the patient in the rou-
tine of the outpatient service of the cataract service. It is possible
that some patients do not have edema on the day of the examina-

tion but have had it before or after. The patient in the study who

developed CME reported a symptom of low visual acuity on the
fourth week and presented retinal tomographic alteration, which
did not happen in the first week. Fundscopy showed no significant
changes assessed by the examiner, which demonstrates the benefit

of performing the SD-OCT for diagnosing the pathology.

Conclusion

Our combined data showed the incidence of CME in uncom-
plicated cataract surgeries at the Center for Ophthalmology
Studies at Centro Universitirio FMABC. In this study, we ob-
tained a low incidence of CME in patients assisted at this cen-
ter, corroborating multicenter studies. We believe that these
data are preliminary and that it will be necessary to evaluate a larger
number of patients to characterize more accurately the incidence of

this disease in this region.
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