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ABSTRACT
Purpose: To compare the quadrantic retinal nerve fiber layer thickness between the glaucoma patients and agematched controls.
Study Design: Descriptive observational study.
Place and Duration of study: Eye Department of Civil Hospital Karachi, from January 2018 to December 2020.
Methods: Two hundred and fifty eyes were included in this study. There were 128 eyes of the glaucoma patients
and 122 eyes were age-matched controls. After complete ocular examination, all participants underwent optical
coherence tomography and retinal nerve fiber layer thickness measurement in four quadrants. Prior quadrants
were subsequently analyzed. Heidelberg 3-D optical coherence tomography 2017, Spec- TR- 04859 was used.
Readings were saved on Excel sheet and analyzed on SPSS version 25. For descriptive statistics the mean and
standard deviations were calculated for each quadrant and for inferential statistics the data was first checked for
the normality. Comparison of the quadrants was done using non-parametric Paired Sample t-test (Wilcoxon
signed rank test).
Results: Out of 250. Form which 128 (51%) eyes were those of glaucoma patients and 122 (49%) eyes were of
non-glaucoma patients. The mean difference between the Glaucomatous and non-Glaucomatous eyes were
statistically significant in all four quadrants (p > 0.05).
Conclusion: Glaucomatous eyes had reduced RNFL thickness in all quadrants. The thickness of the inferior
quadrant was more as compared to the other quadrants in both glaucoma and control groups. Whereas the least
thickness was that of the temporal quadrant.
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INTRODUCTION
The main diagnostic tools used to examine and
analyze optic nerve and retinal nerve fiber layer
(RNFL) are disc photography, Confocal scanning laser
ophthalmoscopy and Ocular coherence tomography.1 It
is possible to observe and analyze the objective and
quantitative details of retinal layers with Spectral
domain OCT. This is done by means of automated
algorithms.2 Delay in echo-time and quantity of
reflected light are put to use through interferometry for
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3 D analysis.3 Additional information is obtained with
swept source (SS) OCT which has a much faster speed
than conventional OCT and also has a longer wave
length.4
The effect of age-related thinning of RNFL should
be taken into account when assessing for
glaucomatous changes.5 Literature shows that RNFL
thinning was more prominent in the superior and
inferior quadrants in patients with glaucoma.6 When
the superior and inferior quadrants of the disc are
involved there are more chances of profound visual
field defects. This is explained by the arrangement of
axons of ganglion cells in the disc. Nowadays ganglion
cell complex is also taken into account and the ideal
area is around the optic disc. It is here that the
ganglion cells converge and exit from the eye.7
In this study, we compared the quadrantic
thickness of RNFL between normal controls and
glaucoma patients in a tertiary care hospital of
Karachi.

METHODS
Patients with clinical findings of glaucoma were
included in the study by convenient sampling
technique. Patients with ocular diseases other than
glaucoma were excluded. Sample size was calculated
by open epi program and came out to be 250 eyes. Out
of these, 128 eyes were those of glaucoma patients and
122 eyes were non-glaucomatous controls. After
complete ocular examination including visual acuity,
intraocular pressures, slit lamp examination and
Fundoscopy, OCT was done for RNFL thickness.
Thickness of all four quadrants; superior, inferior,
nasal and temporal was documented.Heidelberg 3-D
optical coherence tomography 2017, Spec-TR-04859
was used. The patients’ pupils were dilated with
Tropicamide eye drops. Statistical analysis was
doneby SPSS version 25. Sample t–test was performed
for comparison of data of normal subjects with that of
glaucoma patients. Frequencies were checked and
cross tabulation was done for descriptive analysis.
For descriptive statistics the mean and standard
deviations were calculated for each quadrant and for
inferential statistics the data was first checked for the
normality and based on the p-values it was found that
data is significantly deviated from the normal
distribution (P < 0.05). Therefore, the Comparison of
the quadrants was done using non-parametric Paired
Sample t-test (Wilcoxon signed rank test).
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RESULTS
The mean difference between the Glaucomatous and
Non-Glaucomatous eyes are shown in table 1.
Temporal quadrant was the thinnest in glaucomatous
eyes while superior quadrant was thinnest in controls.
Inferior quadrant was the thickest in both
glaucomatous eyes as well as controls.
Table 1: Comparison of Total number of cases in term of
quadrants.
Quadrants
Superior
Quadrant
Inferior
Quadrant
Nasal
Quadrant
Temporal
Quadrant

Glaucomatous eye
Control
Glaucomatous eye
Control
Glaucomatous eye
Control
Glaucomatous eye
Control

Mean
56.5 ± 15.2
126.1 ± 30.4
57.8 ± 18
131.2 ± 47.5
56.1 ± 16.9
127.5 ± 39.2
55.7 ± 16.2
127.1 ± 38.6

p-value
0.001
0.001
0.001
0.001

DISCUSSION
The technology of OCT is evolving. The spectral
domain OCT has much higher scanning speed that is
25,000 A scans per second compared to time domain
OCT. It produces a 3 D image of the retina.8 The
advantage of OCT over other investigation techniques
is that it is non-invasive, analyzes RNFL in all four
quadrants. RNFL thickness varies under the influence
of age, gender, axial length, optic disc size and
refractive error.9 In our study we analyzed the retinal
nerve fiber layer thickness in 4 quadrants.In a study by
Kausar A and Akhtar N, the ISNT rule applied to the
RNFL thickness.10 RNFL thickness is also being
studied in cases of neurological diseases including
Alzheimer and multiple sclerosis etc.11-13 In a crosssectional study it was observed that retinal nerve fiber
layer thickness diminished by 0.16 - 0.26 micrometer
every year, indicating the effect of age on RNFL.14
The temporal and nasal quadrants were assessed
by Hwang and Kim, especially the neuro-retinal rim
on OCT.15 In our study when means were compared of
normal and glaucoma patients, it was seen that the
most decreased thickness was that of the temporal
quadrant.
In another study, It was observed that about 6
years before onset of changes in fields, retinal nerve
fiber layer thinning had started.16 The thickness of the
retinal nerve fiber layer at the outset determines the
course the disease. Another factor determining RNFL
thickness is myopia. The greater the myopia the lesser
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the thickness. In studies done in individuals with
myopia, the average measurement of RNFL came out
to be 107.49. In yet another research the average
thickness came out to be 105 micrometers.17

Ethical Approval

In a study at Karachi, RNFL was of greatest
thickness at the inferior pole.3 Most of the studies have
concentrated on the parapapillary measurement of
RNFL on OCT and on fundoscopy. However, other
areas give useful information especially OCT of 6 by 6
mm square optic disc cube scan.18 In another study
conducted in Spain on relation of RNFL defects to
cardiovascular conditions, it was noted that
atherosclerosis in right carotid artery led to decreased
thickness of superior RNFL.19 Other conditions
leading to superior quadrant changes are ocular
ischemic syndrome, neovascular glaucoma and central
retinal vein occlusion. When optical coherence
tomography of cigarette smokers was done it was
observed that thickness of nasal quadrant was
decreased.12
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Another way of assessing glaucomatous damage is
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analyzing retinal nerve fiber layer was compared to
that of ganglion cells by Saha and Karti in their
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