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Comparison of the Variation in Stereoscopic Vertical Cup Disc Ratio Examination 
with 90 D lens vs. Cirrus HD-OCT
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Abstract
Aim: To compare the variation in stereoscopic vertical cup disc ratio examination with 90 D lens Vs. Cirrus HD-
OCT.

Material and Methods: This is a retrospective study of all cases in which Cirrus HD-OCT was done for glaucomatous 
disc evaluation in the month of January 2016 and examined by single experienced glaucoma specialist. It includes 
94 eyes of 49 patients (4 patients were one eyed).

Difference of vertical cup disc ratio between 90 D and Cirrus HD-OCT was noted, values less than 0.1 were 
considered as comparable while the values more than or equal to 0.1 were considered as non-comparable.

Results: Age of the patients was 44.26 ± 17.89 years (mean ± SD). Out of 49 patients, 65.31% (32) were males 
and 34.69% (17) were females. Vertical Cup disc ratio was comparable in 92.55% (87) and found to be non-
comparable in 7.45% (7) of eyes with Cirrus HD-OCT.

Conclusion: Stereoscopic vertical cup disc ratio examination with 90 D lens was found to be comparable with 
Cirrus HD-OCT in majority of the cases. 

Introduction
Ophthalmoscopic estimation of the vertical cup-to-disc ratio 
(VCDR) of the optic nerve head is important in the management 
and follow-up of patients with glaucoma or glaucoma suspects. 
In a clinical setting, slit lamp indirect ophthalmoscopy with 90 
D is frequently used for this, but it has only a moderate inter-
observer agreement and relies on observer experience [1,2]. OCT 
is capable of measuring a greater number of parameters and in a 
more reproducible way than ophthalmoscopy.

OCT, a high-resolution non-contact imaging modality with great 
acceptance among ophthalmologists, is an excellent diagnostic tool 
for objective and quantitative measurement of ONH and RNFL 
parameters [3]. The reproducibility of ONH measurements using 
the OCT (Carl Zeiss Meditec, Dublin, CA, USA) was reported to 
be sufficient, especially regarding the cup-to-disc ratios (CDRs) [4]. 

Cirrus HD-OCT have improved image resolution, imaging speed, 
and sensitivity compared to Stratus OCT technology [5]. Thus, 
based on these technological improvements, it can be expected 
that Cirrus HD-OCT has superior performances in glaucoma as 
compared to Stratus OCT. 

To the best of our knowledge, there have been no reports 
comparing stereoscopic vertical CDR with 90 D vs. Cirrus HD-
OCT. Therefore, this study was done to compare variation in 
stereoscopic vertical CDR examination with 90 vs. Cirrus HD-
OCT.

Material and Methods
It is a retrospective study in which all cases in which Cirrus HD-
OCT was done for glaucomatous disc evaluation & examined by 
single experienced glaucoma specialist, in the month of January 
2016 were included. It includes 94 eyes of 49 patients (4 patients 
were one eyed).

Patients having corneal opacities, cataract, media opacities and other 
ocular pathology were excluded from the study. Patients whose 
OCT report had signal strength less than 5 were also excluded from 
the study.

Difference of vertical cup disc ratio between 90D and Cirrus HD-
OCT was noted. Values less than 0.1 were considered as comparable 
while the values more than or equal to 0.1 were considered as non-
comparable [6].
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Results
Sex distribution
Out of 49 patients, 65.31% (32) were males and 34.69% (17) were 
females.

Age distribution
Age of the patients was 44.26 ± 17.89 years (mean ± SD).

Years Percentage (Numbers)
1 - 20 12.24 % (6)
21 - 40 26.53 % (13)
41 - 60 38.77 % (19)
61 - 80 22.44 % (11)

Vertical CDR Comparison
Vertical cup disc ratio was comparable in 92.55 % (87) and found 
to be non-comparable in 7.45 % (7) of eyes with Cirrus HD-OCT.

Discussion
No study was found comparing stereoscopic vertical CDR with 90D 
vs. Cirrus HD-OCT. However, few studies are available which has 
done comparison of CDR estimated by OCT vs. other methods.

Dr. Maragatham, et al. compared the difference of cup disc ratio 
between direct ophthalmoscope and OCT with approximately 
same method as of ours and found OCT overestimates the CDR in 
61% of the glaucoma suspects and 52% of established glaucoma 
respectively. Thus, clinical examination is more important. So, 
OCT can be used as an adjunct in diagnosing glaucoma [6].

Arnalich-Montiel, et al. studied cup-to-disc ratio agreement between 
slit-lamp indirect ophthalmoscopic estimation and stratus optical 
coherence tomography measurement and found OCT shows 
higher values than the specialists; the greatest differences occurred 
when assessing small CDRs and the differences diminished as the 
cupping increased [7]. These two methods of measurement are not 
interchangeable, and the difference must be considered, especially 
in discs with smaller CDRs.

Dr. Meenakshi Dhar, et al. compared the results of optic disc analysis 
using optical coherence tomography (stratus OCT model 3000), 
fundus photography and stereoscopic biomicroscopy and found 
50% cases showed good correlation between all the 3 methods [8]. 
Optical coherence tomography showed a higher value indicating the 
requirement to do optical coherence tomography in all patients to 
detect the actual cup disc ratio which will help us to detect glaucoma 
cases earlier and to treat them, well before axonal loss occurs. 

Difference between our study and above studies may be because 
Dr. Maragatham, et al. compared two dimensional CDR by direct 
ophthalmoscope to stratus OCT while we compared three dimensional 
VCDR with 90D to Cirrus HD-OCT and with that of Arnalich-
Montiel, et al. and Meenakshi Dhar, et al. may be because of different 
methods and different OCT used as Cirrus HD-OCT has more 
almost twice image resolution, more imaging speed, and sensitivity 
as compared to stratus OCT [6,7,8].

Jason Dobson, et al. did comparison of vertical cup-to-disc ratio 
using fundus photography vs. Cirrus SD-OCT & found excellent 
correlation (0.800) between clinician VCDR grading using fundus 
photography vs. Cirrus SD-OCT [9].

Difference between our and their study is that they did vertical CDR 
grading using fundus photography while we did stereoscopic slit 
lamp indirect ophthalmoscopy with 90D and both of us compared 
VCDR with VCDR of Cirrus HD-OCT.

Our study also shows excellent strength of agreement (0.925) between 
stereoscopic vertical CDR with 90D vs. Cirrus HD-OCT according 
to Fiess’ Kappa Benchmark Scale [10].

Limitation of Study
It has small number of samples. Further studies are required with 
large number of samples.

Conclusion
Stereoscopic vertical CD ratio examination with 90 D lens was found 
to be comparable with Cirrus HD-OCT in majority of the cases.
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