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Abstract

e AIM. To determine the relation between each of the
optical coherence tomography (OCT) patterns, etiologies
and visual acuity in patients with cystoid macular edema
(CME).

« METHODS: Fifty-seven eyes with CME from 52 patients
were included in our study. The data of this cross
sectional study was collected from patients with CME
assessed by OCT, who also underwent fundus
photography and visual acuity test the same day. The
best corrected visual acuity ( BCVA) was assessed by
using E chart and converted in logarithm of the minimum
angle of resolution (logMAR). The visual acuity varied
from 2.3 logMAR to 0 logMAR with a mean of 1.11x0.57.
The etiology was determined from medical history and the
fundus photograph of the patient. Four OCT grades
established according to ratio between the vertical size of
largest cyst and the maximum macular thickness (<30%,
=30% <60% , =60% <90% and =90% ) were considered.
The correlation was established by calculating the
Pearson’s correlation coefficient “ r” and the statistical
significance was considered when P value was inferior to
0.05.

¢ RESULTS: OCT grade IV was the most associated with
very severe visual loss with the greatest mean VA of 1.96+
0.23 logMAR and the correlation between OCT grades and
visual acuity was strongly statistically significant ( r =
0.729, P< 0. 001). The central retinal vein occlusion
(CRVO) was the most underlying disease associated with
worse vision, with the greatest mean VA of 2 logMAR and
the correlation was statistically significant (r=0.375, P=
0.004). Another associated OCT pattern, the disruption of
both inner segment/outer segment (1S/0S) and external
limiting membrane (ELM) , was inversely associated with
severe visual loss (high mean VA=1.11x0. 57 logMAR,
with statistically significant correlation, r=-0. 346, P=
0.008 ). The presence of both vitreoretinal traction
components and outer retinal layers disruption were
significantly associated with OCT grade IV (r=0.390, P=
0.003) and CRVO (r=0.362, P=0.006).

¢ CONCLUSION: In this study, the OCT fourth grade and
CRVO seem to be more significantly associated with the
worse vision in patients with CME.

e KEYWORDS: . cystoid macular edema; optical coherence
tomography patterns; etiologies; visual acuity
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INTRODUCTION

C ystoid macular edema ( CME) is a painless disease
which manifests as multiple cyst—like (cystoid) spaces

in the macula and includes the accumulation of intraretinal

"2 CME is among leading

fluid in well — defined spaces
causes of severe visual loss and occurs in variety of pathologic
conditions such as central or branch retinal vein occlusion,
diabetic retinopathy, age — related macular degeneration,

uveitic diseases and as a complication of intraocular

surgeryD_S] .

Most commonly, macular edema result from breakdown of
blood retinal barrier (BRB) with pathologic hyperpermeability
of blood vessels, allowing abnormal fluid to accumulate in the
retinal tissue. Inflammatory process plays also a role'®’. For

CME, in addition to

accumulation, there are indications of Miiller cells swelling,

abnormal  extracellular  fluid
both leading to cystoid—spaces formation in the macula'”’.

Optical coherence tomography ( OCT) has been recognized as
a reliable investigative tool for quantifying and classifying
macular edema. It allows detailed cross—sectional imaging of
thickening or elevation of the retina compared to other
techniques such as fundus fluorescein angiography ( FFA),

direct and indirect ophthalmoscopy,
8-11]

fundus stereoscopic
photography'
CME have been classified for the first time, from OCT
findings based on horizontal diameter of cystoid spaces, in
three subgroups; mild CME, intermediate CME and severe
CME"™.

A recent classification of CME, also from OCT finding based
on ratio of vertical size of the largest cyst ( VSLC) in the
relation to maximum macular thickness ( MMT) , seems to be
more exhaustive and has established four OCT morphological
grades: CME 1. ratio<30% , CME II; ratio =30% and <
60% , CME I . ratio=60% and <90% and CME IV ratio
=90% """

With the later classification, the relation between those
grades, the underlying diseases and visual acuity has not been
established. In this study, we assessed the relation between
the OCT patterns, their etiological diseases and visual acuity.
The issues of our study may serve as prognostic factors while
managing CME ; hence, our study was deemed apt.
SUBJECTS AND METHODS
Design and Patients’ Recruitment  The present cross
sectional study was conducted in outpatients department of
Ophthalmology of the first affiliated hospital of Jiamusi
University from Aug. 1%, 2015 to Sep. 30", 2015.
Participant at this study were patients with CME assessed by
OCT in one or both eyes.

Baseline Examination Oral informed consent was obtained

from patients in all examination procedures to follow the tenets
of the Declaration of Helsinki.

OCT examination of all patients was performed by using Avanti
RTVue—-XR ( Optovue Inc., Fremont, CA, USA) software
with line scan and the vertical size of the largest cyst with the
maximum macular thickness, were determined after OCT line
scan, using the same RTVue-XR software components. The
OCT grades were determined by the examiners of ophthalmic
imaging service who were masked to any clinical status of the
patients.

The grades were established after calculating the ratio between
the vertical size of the largest cyst (VSLC) and the maximum
macular thickness (MMT).

The outer retinal layers’ disruptions( ORLD) [ inner segment/
outer segment ( IS/0OS) and external limiting membrane
(ELM) ]| were visualized on black—white OCT images as the
discontinuity of the one or the two white lines beneath the
retinal pigment epithelium (inner for ELM and outer for 1S/
0S) in the 2mm central fovea (Scan length of 6mm centered
through the fovea was used).

All the patients underwent fundus photography using Canon CX-
1 hybrid mydriatic/ non — mydriatic digital retinal camera
(Canon, USA Inc., Lake Success, NY). An Atropin 1%
eye drop was used to dilate pupil in patients with normal
intraocular pressure ( < 21mm Hg) 20 minutes before the
examination. The best corrected visual acuity ( BCVA) was
assessed by using E chart the same day of OCT examination.
The BCVA obtained by using E chart was converted to
logarithm of the minimum angle of resolution ( logMAR =
—logBCVA in decimal form). For very low visual acuity such
as “ counting fingers” and “hand motion”, we used their
means provided by Freidburg visual acuity test which
established the means visual acuity in decimal forms for
counting fingers —range (0. 014) and hand motion — range
(0.005) 1,
Inclusion Criteria All the patients with CME assessed by
OCT, who underwent fundus photography and visual acuity
test the same day and for whom the etiology of CME was
determined, were included in this study.

Patients with CME, who did not

undergo fundus photography or visual acuity test, or patients

Exclusion Criteria

with opacity of media which reduced the signal of OCT
imaging or patients with other cause of visual loss such as
advanced glaucoma, macular hole, were excluded from this
study.

Statistical Analysis Data were analyzed using Statistical
Package for Social Sciences (IBM® SPSS® Statistics, 20. 0—
United States ), version for windows. Relation between the
OCT patterns of CME, etiologies and visual acuity was
performed using Pearson’s correlation coefficient “r” and the
test was considered statistically significant when P value was
inferior to 0. 05.

RESULTS

A total of 57 eyes with CME from 52 patients were included in
our study. The age of patients varied from 32y to 87y with a
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Table 1 General data and characteristics of the 57 eyes from 52 patients with CME
Variables Number (% ) Mean VA OR
M 28 (53.85) 1.15+0.51 1.16
F 24 (46.15) 1.05+0. 63
CME 1 4 (7.02)
CME 11 21 (36.84)
CME I 27 (47.37)
CME IV 5 (8.77)
BRVO 20 (35.09)
DR 18 (31.58)
AMD 14 (24.56)
CRVO 3 (5.26)
PCS 2 (3.51)
Without vitreo—retinal traction components 26(45.61) 1.04+0.63
PH 6 (10.53)
EM 10 (17.54)
NSD 15 (26.32)
Without outer retinal layers disruption 30 (52.63) 0.91+0.49
IS/0S disruption 5 (8.77)
ELM disruption 2 (3.51)
IS/0S+ELM disruption 20 (35.09)

CME: cystoid macular edema; BRVO; Branch retinal vein occlusion; DR: Diabetic retinopathy; AMD: Age-related macular degeneration;

CRVO: Central retinal vein occlusion; PSC: Post cataract surgery; PH: Posterior hyaloid; EM: Epiretinal membrane; NSD: Neurosensory

detachment; IS/0S: Inner segment/outer segment; ELM . External limiting membrane; OR: Odd ratio.

mean age of 63. 53 + 13. 07y. Vitreo — retinal traction
components were found in 31 eyes (54.39% ) and outer
retinal layers disruption in 27 eyes (47.37% ). The visual
acuity varied from 2.3 logMAR to O logMAR with the mean of
1.11+0.57 logMAR.

Males were more affected than females and the OCT grade III
was the most found in patients” eyes with CME. BRVO was
the most frequent underlying disease found in patients with
CME (Table 1).

The mean VA (logMAR) increased according to increasing in
grades and varied in different underlying diseases(Table 2).

The presence of vitreoretinal traction components and outer
retinal layer disruption increased according to grades and
varied in different underlying diseases.

All the eyes with OCT grade IV and CRVO as underlying
disease were associated with the presence of both vitreoretinal
traction components ( VRTC) and ORLD and the correlation
in both grades and CRVO was statistically significant(Table 3).
DISCUSSION

CME represents the most common type of macular edema and

CME has a

abnormal

it is associated with the worse visual acuity'"”’.

pathologic  definition with two components;
collection of extracellular fluid and cystoid —space formation.
Macular edema has been diagnosed, for long time, by
traditional methods such as slit lamp biomicroscopy and
stereoscopic ophthalmoscopy. The FFA improved the diagnosis
but these methods are subjective and seem to be insensitive to
small changes in the retinal thickness and vitreoretinal
structures. The introduction of OCT made a real revolution in

the clinical diagnosis of macular edema, providing detailed
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Table 2 Relation between OCT patterns, etiological diseases
and visual acuity in patients with CME

Variables Mean VA Coeff.
(logMAR) correl. “r”

CME I 0.28+0.28

CME 1T 0.76+0.25

CME Il 1.37+0.48

CME IV 1.96+0.23 0.729 <0.001
ELM disruption 0.96+0.52 0.100 0.554
IS/0S disruption 0.97+0.52 -0.212  0.215
IS/0S+ ELM disruption 1.11+0.57 -0.346 0.008
PH 1.11+0.57 0.117  0.386
NSD 1.11+0.57 0.100 0.461
EM 1.12+0.57 -0.245 0.069
DR 0.88x0.51 0.245  0.066
BRVO 0.99+0.57 0.155 0.255
PCS 1.15+0.21 -0.013 0.921
AMD 1.39+0.52 -0.257 0.053
CRVO 2.00+0. 00 0.375  0.004

VA Visual acuity; logMAR: Logarithm of minimum angle of
resolution; CME: Cystoid macular edema; BRVO: Branch retinal
vein occlusion; DR Diabetic retinopathy; AMD. Age — related
macular degeneration; CRVO; Central retinal vein occlusion; PSC;
Post cataract surgery; PH: Posterior hyaloid; EM: Epiretinal
NSD. IS/08S:

segment/outer segment; ELM: External limiting membrane.

membrane ; Neurosensory  detachment; Inner

information about retinal microstructure and measuring retinal

thickness with high precision and reproducibility""**'*™").

Studies conducted on OCT features of CME may provide prognostic
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Table 3 Relation between OCT grades, etiologies and
vitreoretinal traction components with outer retinal layer
disruption in eyes with CME

Variables Number VRTC and T P
ORLD (% )

Grade 1 4 0(0)

Grade 11 21 5 (23.80)

Grade Il 27 14 (51.85)

Grade IV 5 5 (100) 0.390 0.003

DR 18 3 (16.66) -0.195 0.145

AMD 14 3 (21.42) 0.016  0.908

BRVO 20 7 (35) 0.083  0.538

PCS 2 0 (0) -0.124 0.357

CRVO 3 3 (100) 0.362  0.006

VRTC: Vitreoretinal traction components; ORLD: Outer retinal
layer disruption; r: Coefficient of correlation; DR: Diabetic
retinopathy; AMD: Age — related macular degeneration; BRVO:
Branch retinal vein occlusion; PCS: Post cataract surgery; CRVO:

Central retinal vein occlusion.

factors to be considered while managing this condition, to
reduce its related visual loss. Three OCT and four OCT grades
have been reported respectively by Koleva — Georgieva et
al'™ | and Helmy et al'™'. The classification in four grades
seems to be exhaustive but did not establish the relation
between those grades and visual acuity.

Our study was oriented to determination of the relation
between OCT patterns, underlying etiological diseases and
visual acuity in patients with CME. The four OCT grades,
IS/0S  integrity, ELM

vitreoretinaltraction components [ posterior hyaloids ( PH),

photoreceptor status  and
epiretinal membrane ( EM ) and neurosensory detachment
(NSD) ], as OCT patterns, have interested our study in their
relation to visual acuity.

In our study, we found that the OCT grade IV ( characterized
by the higher vertical size of the largest cyst) was the most
associated with thesevere visual loss and the correlation
between the OCT grades and visual acuity was strongly
statistically significant (r=0.729, P<0.001<0.05) (Table
2). The OCT grade IV was also significantly associated with
the presence of both vitreoretinal traction components and
outer retinal layers disruption (r=0.390, P=0.003<0.05) ,
what may explain its association with severe visual loss( Table
3).

Mimouni et al'™®’, found a strong correlation (R> = 8. 47)
between cystoid macular volume and visual acuity in patients
with diabetic cystoid macular edema.

Martinet et al'®’, found that the foveal thickness was
inversely correlated to BCVA in macular edema due to CRVO.
Blumnkranz et al'®', have also found that the macular
thickness was significantly inversely correlated with best
corrected visual acuity (r=-0.406, P<0.001) in persistent
macular edema.

The inverse has been reported in the other studies. Kim et
al” found that the BCVA did not differ between the group of

patient with CME and the other without CME (P=0.690) in
retinitis pigmentosa. Gharbiya et al'™'' found that both central
point thickness and subfield macular change did not correlate
with  BCVA (P > 0. 05 ) after

phacoemulsification. Larsson et al'™> found that there was no

uncomplicated

correlation between the reduction of foveal thickness and
improvement in visual acuity (r=0.054, P=0.8) in diabetic
macular edema treated with intravitreal triamcinolone.

We also found that the disruption of both IS/0S and ELM was
inversely significantly associated with severe visual loss (r=
-0.346, P=0.008<0.05) (Table 2).

Shin et al™, and Yumiko et al™*’, found a significant
correlation between both IS/0S and ELM disruption and
visual acuity respectively in diabetic macular edema (r =
0.564, P<0.001) and in retinal vein occlusion (r=0.65);
while in the other study, Shin et al'”’, have found a great
visual loss in the group of eyes with invisible 1IS/0S (P =
0.004) in also retinal vein occlusion. The small number of
patients with only IS/0S or ELM may explain why there was
no significant difference in visual acuity between the two
groups in our study.

No statistically significant correlation between the vitreoretinal
traction components and visual acuity was found in our study
(P>0.05) (Table 2). while the inverse has been reported by
Maalej et al™' | and Kim et al"”’, who found respectively a
significant correlation between visual acuity and patterns
containing a tractional component and serous retinal
detachment (P<10™°) and posterior hyaloidal traction without
tractional retinal detachment (P =0.02) in diabetic macular
edema.

Concerning the relation between underlying diseases and
visual acuity in patients with CME, few studies have been
conducted on it. In our study, we found that CRVO was the
most underlying disease significantly associated with very
severe visual loss (r=0.375, P=0.004<0.05) (Table 2).
CRVO was also significantly associated with the presence of
both vitreoretinal traction components and outer retinal layer
disruption (r=0.362, P=0.006<0.05) (Table 3), what
may explain its association with severe visual loss. Catier et
al"™' | found that there was no significant difference in visual
acuity in macular edema from different etiologies (P=0.26 >
0.05) but some of the common etiological diseases such as
AMD, BRVO and intraocular surgery were not included in
their study.

The fourth OCT grade of CME ( characterized by the higher
vertical size of cyst) was the most significantly associated with
Among other OCT patterns, the
disruption of both IS/0S and ELM was the most significantly

associated with the worse vision. The underlying etiological

the severe vision loss.

diseases also play a role on visual functions and the CRVO
seems to be the most significantly associated with the worse
vision.

In addition to photoreceptors IS/0S integrity and ELM status
which have been reported by previous studies, we recommend

to physicians to take into account the vertical size of the
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largest cyst and the underlying etiological disease while

managing CME to reduce its related severe vision loss threat.
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