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Trisha Sharma, Susan DSouza, Manjunath Kamath
Manipal University, India

Purpose: Comparison of Diabetic macular edema estimation using slit lamp biomicroscopy versus that using OCT.
Materials and Methods: We performed a retrospective analysis of 121 patients (154 eyes)
with established Type 2 diabetes mellitus, divided into three groups. Group I consisted of 62
eyes with NPDR, Group II, 27 eyes with PDR and Group III, 66 eyes with CSME. Diagnosis of
CSME was made as per ETDRS protocol, using slit lamp stereoscopic biomicroscopy. DME
was defined on OCT as central foveal thickness greater than 250µm. OCT scanning was
performed through the macula of each eye after pupillary dilatation.
Results: The mean age of patients included was 60.70 ± 9.20 years and 61.98% were
males. Only 66 eyes were classified as having DME clinically as opposed to 109 eyes by
OCT, leading to a significant sub-estimation of 39.44% eyes. The mean macular thickness
in the CSME patients identified by slit lamp biomicroscopy was 399.59±105.31µm. The
mean central macular thickness in the sub-estimated cases was 290.58 ±28.92 µm overall,
290.10±26.19 µm in the PDR group and 290.95± 31.46µm amongst NPDR patients.
Conclusion: Mild macular thickening on OCT may not correspond to overt edema clinically and has been termed sub-clinical macular edema by some authors. We report a subestimation of DME in 39.44% eyes in our study. The emerging importance of monitoring
of these vulnerable patients and early detection of their conversion to overt CSME must be
realised. In conclusion, assessment of diabetic macular edema with OCT is probably more
objective and reliable.
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Introduction

Officially crowned as The diabetes capital of the world, India houses a massive 62
million diabetics, making every fifth diabetic in the world, an Indian.1-3 Out of
these, 34.6% are ,estimated to have diabetic retinopathy.4-7 It is fast gaining the
status of the number one cause of avoidable blindness all over the world and this,
amongst the working population of any nation, takes a heavy toll on its social and
economic productivity. Macular edema is the leading cause of visual impairment
in patients with diabetic retinopathy and its importance as a major public health
issue is gaining recognition.8-12 It can develop at any stage of diabetes and there are
various factors that determine the visual outcome in these cases, including central
foveal involvement, perifoveal capillary blood flow velocity,capillary occlusion in
the foveal zone and central foveal thickness.13,14Hence, there is an urgent need for
early detection, regular monitoring and timely treatment of macular edema in
these vulnerable patients.
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As the traditional methods of assessment of macular thickening evolved from slit
lamp biomicroscopy to conventional stereo fundus photography, these methods
remained both largely subjective as well as relatively imperceptive to small
changes in retinal thickness. Thus, there was continued scouting for newer, better
techniques to quantify retinal thickness.15
Optical Coherence Tomography is an objective, non-invasive technique that
has been widely used over the past two decades and has proved invaluable in
the diagnosis and evaluation of several macular conditions such as Central Serous
Chorioretinopathy, clinically significant diabetic macular edema (CSME), cystoid
macular edema, epiretinal membranes, and macular holes.16-18 It has undergone
several modifications over time, to emerge as a highly reproducible, patient
friendly diagnostic imaging technology. It generates real time, high resolution
cross sectional tomographic images and operates on the principle of low coherence interferometry. Past studies on patients with diabetic retinopathy uphold that
central foveal thickness determined using OCT equate well with visual acuity and
has proved to be a valuable asset in monitoring of macular thickening pre and post
laser therapy.18-20 As per the current established protocol by ETDRS, the decision of
using focal laser photocoagulation for clinically significant macular edema (CSME)
relies solely on the subjective presence or absence of macular thickening by slitlamp fundus stereo biomicroscopy. 21 But, lately OCT has come to assume a pivotal
role in the assessment of diabetic macular edema and is deemed to be more objective and reliable. However, it is imperative that we evaluate whether the retinal
thickness measurements generated by OCT are in concordance with the subjective
assessment by the traditional techniques.22 We also need to evaluate whether the
use of an OCT will aid in greater accuracy of establishing diabetic macular edema
as opposed to the standard techniques in use.
In this study, we seek to compare estimation of Diabetic macular edema using slit
lamp biomicroscopy with that using Cirrus SD OCT.

Methods

A retrospective analysis of data of 121 patients (154 eyes) was obtained from the
records of all diabetic patients who visited our outpatient clinic between January
2012 to May 2014.The inclusion criteria was any established case of diabetes
mellitus, between 40 and 80 years, diagnosed to have diabetic retinopathy.
Diabetes was established by physician diagnosis, laboratory reports and treatment
history. Patients with significant media opacities that would hinder with OCT signal
and those with pre existing macular pathologies like epiretinal membrane, macular
hole or ARMD changes as well as other causes of macular edema were excluded
from the study. Clearance was obtained from Institutional Ethics Committee.
All cases identified were further divided into three groups. Group I with 61 eyes
having Non proliferative diabetic retinopathy, Group II consisting of 27 eyes with
Proliferative diabetic retinopathy and Group III included 66 eyes with clinically
significant macular edema. Diagnosis of CSME was made using slit lamp stereoscopic biomicroscopy by an experienced ophthalmologist. Clinically Significant
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Macular Edema was defined as per the Early-Treatment Diabetic Retinopathy Study
(ETDRS) protocol23 as presence of retinal thickening or hard exudates associated
with adjacent retinal thickening within 500µm of the center of the fovea or zone
of retinal thickening 1 disc diameter or larger, any part of which lies within 1 disc
diameter of the center of the macula. Diabetic Macular Edema was defined on OCT
as central foveal thickness greater than 250µm.24,25 OCT scanning was performed
for each eye after pupillary dilatation using tropicamide 1% and phenylephrine
hydrochloride 2.5% eyedrops, by a single ,experienced ophthalmologist.
OCT works on the principle of low coherence interferometry that analyses the
time delay of light reflected from various retinal microstructures located at various
depths and generates a high resolution image. We used a widely available Carl
Zeiss SD-OCT unit in our study.
The Central Foveal Thickness (CFT ) considered here was the average thickness of
retina within the central 1 mm area, marked at the point of intersection of six radial
scans, procured using the fast macular thickness map protocol and an automated
value was displayed by the OCT machine using the retinal map analysis function.
Descriptive statistical methods (mean, standard deviation) as well as two sample,
two sided students unpaired ‘t’ test, a statistical package SPSS version 17.0 was
used to do the statistical analysis and p value <0.05 was considered as significant.

Results

The mean age of patients included was 60.70 ± 9.20 years and 61.98% were males.
Only 66 eyes were classified as having DME clinically as opposed to 109 eyes by
OCT, leading to a significant sub-estimation of 39.44% eyes.

Fig. 1. The number of patients
classified as DME by Slit lamp
biomicroscopy Vs that by OCT.

Out of these sub-estimated 43 eyes, diagnosed as DME by OCT, 24 (55.81%) had
NPDR and 19 (44.18%) had PDR. The mean macular thickness in the CSME patients
identified by slit lamp biomicroscopy was 399.59±105.31µm while those identified
by OCT was 356.58± 99.32µm.
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Fig. 2. As is evident, a much
higher macular thickness is
required to be recognised
as DME by slit lamp
biomicroscopy as opposed to
OCT.

This was found to be statistically significant at p=0.007 ( p<0.05, CI at 95% ). The
mean central macular thickness in the sub-estimated cases was 290.58 ±28.92 µm
overall, 290.10±26.19 µm in the PDR group and 290.95± 31.46µm amongst NPDR
patients.

Discussion

All subjects, in whom retinal thickening or hard exudates were observed at the
macula during slit lamp biomicroscopy, also exhibited a corresponding increase
in macular thickness on OCT. However, there were instances when OCT detected
macular thickening in the absence of any clinically detectable macular edema.

This was perhaps more common when the type of edema was diffuse rather than
focal or when there were no tell-tale hard exudates. We found that the central foveal
thickness had to be substantially greater to be clinically identified as CSME. The
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mean macular thickness in the CSME patients identified by slit lamp biomicroscopy
was 399.59±105.31µm while those identified by OCT was 356.58± 99.32µm.This
difference was found to be statistically significant with p value <0.05. This led to a
significant sub-estimation of 39.44% eyes by slit lamp biomicroscopy as opposed
to that by OCT.

A similar study conducted by Koleva-Georgieva in 2010, evaluating the role of
OCT in detecting early macular edema in diabetics, shared the same observations.26
Such cases have been described in the past as sub-clinical DME.27,28 The term was
coined by Brown who reported up to 25% of subclinical cases.27 In another study by
Browning, 58 to 90% of cases were found to be sub-estimated.29 Bhavsar and Subramaniam reported an interesting observation that a sizeable number of subjects
with subclinical macular edema eventually progressed to CSME as compared to the
control popuation.28
It has been previously reported that while all three standard methods of slitlamp biomicroscopy, fluorescein angiography and OCT have been found to be
complementary for diagnostic purposes, OCT is a more objective and less invasive
technique for follow up of diabetic macular edema.30
There have been several studies by Udaondo et al.,31 Song et al.,32 Takatsuna et
al.33 and Vemala et al.34 that have explored the utility of OCT in various dimensions
of macular edema such as comparison with Indirect ophthalmoscopy in diagnosis
of DME, monitoring the efficacy of new innovative treatment for BRVO by following
macular edema with OCT and exploring the various levels of efficacies of intravitreal triamcinolone, bevacizumab and laser photocoagulation as treatment for
DME. However, very little attention has been paid to the new concept of predicting
susceptibility to CSME in patients, early detection of DME in them as well as comparison with the standard subjective methods of evaluation that are still the protocol.
Limitation of our study is lack of records of other parameters due to retrospective
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collection of data. There are many more parameters that can be analysed and their
respective relationship with macular thickness can be explored, like visual acuity,
HbA1C levels, duration of diabetes etc. Also, we didn’t draw comparisons with
healthy subjects or a baseline control group.
In conclusion, we found that OCT was a useful and sensitive technique for
quantitative measurement of retinal thickness in patients with diabetes. Our study
fully supports previous suggestions that early changes in retinal thickness can be
detected by OCT despite normal findings in slit lamp biomicroscopy, thus facilitating early detection and timely management of such patients.
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