
_____________________________________________________________________________________________________ 
 
*Corresponding author: E-mail: dnwoks@yahoo.com; 
E-mail: drkomolafer@yahoo.com; 
 
 

British Journal of Medicine & Medical Research 
 
21(7): 1-10, 2017; Article no.BJMMR.32918 
ISSN: 2231-0614, NLM ID: 101570965 

  
 

 

 

Correlation between Retinal Nerve Fiber Layer 
Thickness and Cup-to- Disc Ratio in Glaucoma 

Suspects Using Optical Coherence Tomography at  
University of  Port  Harcourt Teaching Hospital,  

Port Harcourt, Rivers State, Nigeria 
 

Chidi Gift Nwokocha 1*, C. N. Pedro-Egbe 2, A. O. Adio 2 and R. D. Komolafe 1 
 

1Department of Ophthalmology, Braithwaite Memorial Specialist Hospital, Port Harcourt, Nigeria. 
2Department of Ophthalmology, University of Port Harcourt Teaching Hospital, Port Harcourt, Nigeria. 

 
Authors’ contributions  

 
This work was carried out in collaboration between all authors. Author CGN designed the study, 
performed the statistical analysis and wrote the protocol, author CNPE wrote the first draft of the 

manuscript, author AOA managed the analyses of the study and author RDK managed the literature 
searches. All authors read and approved the final manuscript. 

 
Article Information 

 
DOI: 10.9734/BJMMR/2017/32918 

Editor(s): 
(1) Barbara Giambene, Eye Clinic, Department of Translational Surgery and Medicine, University of Firenze, Italy. 

Reviewers: 
(1) Asaad Ahmed Ghanem, Mansoura University, Egypt.  

(2) Italo Giuffre', Catholic University of Rome, Roma, Italy. 
(3) Lampros Lamprogiannis, Aristotle University of Thessaloniki, Greece. 

Complete Peer review History: http://www.sciencedomain.org/review-history/19100 
 
 

 
Received 23 rd March 2017 

Accepted 20 th April 2017 
Published 17 th May 2017 

 
 

ABSTRACT 
 

Aim : To determine the correlation between retinal nerve fiber layer thickness and vertical cup disc 
ratio in glaucoma suspects in the University of Port Harcourt teaching hospital, Port Harcourt, 
Nigeria. 
Study Design:  Hospital-based observational study conducted between October 2nd, 2012 and 
January 31st 2013. 
Methodology: Participants were selected using consecutive allocation of glaucoma suspects as 
they presented to the glaucoma clinic. Observations were done using the Optical Coherence 
Tomography machine. Data was analyzed using the statistical package EPI info version 6.04d. 
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Results : One hundred and twenty participants (n =120) comprising 60 males (50%) and 60 
females (50%) with a mean age of 42.8±13.79 were examined; The age range was 19 to 75 years. 
The average retinal nerve fiber layer was 132.254 µm in the inferior quadrant, 127.504 µm in the 
superior quadrant, 80.533 µm in nasal quadrant and 61.500 µm in temporal quadrant. Vertical cup 
disc ratio increased with decreasing RNFL thickness (p<0.05; r = - 0.21). Disc size was noticed to 
increase with increasing VCDR (p= 0.001). 
Conclusion: There was no strong correlation between vertical cup disc ratio and retinal nerve fiber 
layer thickness among the glaucoma suspects. There was a weak positive correlation between the 
optic disc diameter and the retinal nerve fiber layer thickness of the subjects.  
 

 
Keywords: Retinal nerve fiber layer; glaucoma suspects. 
 
1. INTRODUCTION 
 
Glaucoma is described as a group of diseases 
that have in common a characteristic optic 
neuropathy with associated visual function loss. 
Although elevated intraocular pressure (IOP) is 
one of the primary risk factors, its presence or 
absence does not have a role in the definition of 
the disease. [1] 
 
The prevalence of all glaucoma (open angle and 
angle closure) varies slightly worldwide. Coffey et 
al. [2] reported a prevalence of 2.4% among 
Europeans in Roscommon West Ireland, which is 
almost similar to that reported by Quigley et al. 
[3] in Hispanics of United States (2.1%) and 
Ramakrishnan et al. [4] in southern India (2.6%). 
A higher prevalence (3.7%) was however 
reported among the Chinese in Tanjong Pagar 
Singapore [5] which is probably due to the high 
prevalence of angle closure glaucoma among the 
Chinese [6]. The highest prevalence (4.2%) was 
reported in Africa [7] and this is likely due to the 
high prevalence of primary open angle glaucoma 
(POAG) among blacks [7-9] 
 
Available data suggests that age specific 
glaucoma prevalence in population surveys in 
Nigeria is about 6.5% in people over 40 years 
[10],  given that 20% of the over 150 million 
population are 40 years and older [11], it then 
implies that there are approximately 2 million 
people over 40 years with glaucoma in Nigeria. 
Of these, 1.8 million (90%) individuals are 
undiagnosed and there is considerable visual 
dysfunction at time of diagnosis. [10] Published 
works in Nigeria show that glaucoma is the 
second commonest cause of blindness being 
responsible for between 16.7% and 43.3% of 
cases of blindness.[12,13] Glaucoma studies 
done in Rivers State revealed a prevalence of 
7.95% [14] and blindness from glaucoma 
accounted for 20.8% [15] of blindness in          
the region. 

A glaucoma suspect is defined as an adult who 
has one of the following findings in at least one 
eye: an optic nerve or nerve fiber layer defect 
suggestive of glaucoma (enlarged cup–disc ratio, 
asymmetric cup–disc ratio, notching or narrowing 
of the neuro-retinal rim, a disc hemorrhage, or 
suspicious alteration in the nerve fiber layer), a 
visual field abnormality consistent with glaucoma 
and an elevated IOP greater than 21 mm Hg 
[16]. Usually, if two or more of these findings are 
present, the diagnosis of POAG is supported, 
especially in the presence of other risk factors 
such as age, a family history of glaucoma and 
the black race. The diagnosis of a glaucoma 
suspect is also dependent on a normal open 
angle on gonioscopy. [16] Some authors have 
however classified glaucoma suspects into open 
angle and angle-closure suspects. The angle-
closure suspects were based on the following 
criteria [17]: Posterior trabecular meshwork not 
visible 180 degrees [18], pigmented trabecular 
meshwork not visible 270 degrees without 
indentation [19] or posterior trabecular meshwork 
not visible 180 degrees and IOP 22 mmHg or 
higher [20]. 
 
The clinical evaluation of a glaucoma patient 
requires a thorough review of the patient’s past 
medical and ocular history and a comprehensive 
ocular examination that should include an 
assessment of visual acuity, pupillary reaction, 
slit-lamp bio-microscopy, tonometry, gonioscopy, 
pachymetry and evaluation of the optic nerve. In 
addition to the information obtained during the 
clinical examination, ancillary diagnostic tests 
can also help the clinician to assess the 
structural and functional integrity of the optic 
nerve. Several ancillary diagnostic methods can 
assist the physician by complementing the 
clinical evaluation of the glaucoma patient. These 
technologies include ultrasound bio-microscopy, 
automated perimetry, scanning laser 
ophthalmoscopy, and optical coherence 
tomography among others [21]. 
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The World Health Organization (WHO) 
recommended that the public health problem of 
glaucoma could be tackled through a program 
approach and therefore, it was important to have 
data on the prevalence, distribution and risk 
factors to developing glaucoma to be able to 
reduce morbidity from the disease; [22] 
unfortunately many studies have been done on 
glaucoma globally but very few on glaucoma 
suspects [23,24]. 
 
There is thus a need to further evaluate 
glaucoma suspects to ascertain those who 
actually have the disease, monitor closely those 
with a tendency to progress to glaucoma and 
commence treatment when necessary to avoid 
progression to blindness. It is also necessary to 
rule out those without glaucoma and save them 
from the psychological, emotional and financial 
burden of being labeled a glaucoma patient [25]. 
 
2. MATERIALS AND METHODS 
 
Hospital-based observational study using 
consecutive allocation of glaucoma suspects as 
they presented to the Glaucoma Clinic, 
University of Port Harcourt Teaching Hospital 
(UPTH) between October 2nd, 2012 and January 
31st, 2013. 
 
2.1 Inclusion Criteria 
 

1. Glaucoma suspects aged 18 years and 
above presenting at the ophthalmology 
clinic, UPTH. 

2. Glaucoma suspects with open angles on 
gonioscopy (grades III and IV Shaffers’ 
grading system) 

3. Glaucoma suspects consenting to the 
study. 

4. Glaucoma suspects with normal central 
visual field. 

5. Glaucoma suspects with signal strength 
above 5 on optical coherence tomography 
testing.  

 
2.2 Exclusion Criteria 
 

1. Glaucoma suspects below the age of 18 
years. 

2. Glaucoma suspects not consenting to the 
study 

3. Glaucoma suspects with occludable and 
closed angles on gonioscopy.( I, II,slit and  
0  of Shaffers’s grading system) 

4. Glaucoma suspects with inability to 
maintain fixation on the OCT machine 

5. Glaucoma suspects with abnormal central 
visual field. 

6. Glaucoma suspects with signal strength 
less than 6 on optical coherence 
tomography testing 

 

2.3 Study Procedure 
 
The participants were referred to the Glaucoma 
Clinic from the General Ophthalmology Clinic on 
account of suspicious discs or elevated IOP after 
treatments for other ocular conditions.  
 
Each participant recruited was informed of the 
purpose of the study and gave a written consent 
to participate. The participant’s pupils were then 
dilated using tropicamide 1% and phenylephrine 
2.5% after intra-ocular pressure measurement by 
applanation tonometry. A slit lamp binocular 
indirect ophthalmoscopy using +78D (Volks) lens 
was used to examine the optic nerve head and 
retinal nerve fiber layer. Participants with 
superficial splinter hemorrhage, focal loss of 
neuro-retinal rim (notching), generalized loss of 
neuro-retinal rim (VCDR ≥0.5), cup-disc ratio 
asymmetry (≥ 0.2) or loss of retinal nerve fibers 
were allowed to proceed with the study. Also 
included were participants whose optic nerve 
head and nerve fibers appeared normal but had 
IOP greater than 21 mmHg. 
 
Automated static visual-field examination was 
done using 24-2 Swedish Interactive 
Thresholding Algorithm standard visual-field 
examination (Humphery visual-field analyzer, 
model 750). Participants with normal fields were 
then dilated for the OCT testing using 
tropicamide 1% and phenylephrine 2.5%. Each 
participant was seated in front of the equipment 
with his or her chin on the chin rest.  
 
The Carl Zeiss Stratus OCT Model 3000 
software version 4.0 was used in this study. The 
OCT lens was adjusted for the participant’s 
refractive error (spherical equivalence). The 
participant was then instructed to fixate with the 
eye being measured on the internal fixation 
target. The Z-offset was adjusted to bring the 
OCT image into view, and polarization was 
optimized to maximize the reflective signal. The 
position of the aiming circle (3.4 mm in diameter) 
was adjusted by the operator to match the optic 
nerve head so that the nerve head scan would 
acquire an OCT image that was equidistant from 
the disc margins in all directions. Scan quality 
was monitored by continual assessment of the 
color coding of the scans with particular attention 
to maximizing the red-reflectivity of the retinal 



 
 
 
 

Nwokocha et al.; BJMMR, 21(7): 1-10, 2017; Article no.BJMMR.32918 
 
 

 
4 
 

pigment epithelial cell layer. Retinal nerve fiber 
layer (RNFL) of each eye was imaged using fast-
RNFL-thickness 3.4 scanning protocol, which 
automatically records three circular scans of 
diameter 3.4 mm around the center of the optic 
disc for 256 points along the scanning circle. 
Mean RNFL thickness in micrometers along the 
whole circle circumference, four quadrants, 
twelve clock hours, and at 256 A-scan lengths 
were obtained. The sectors were defined in 
degrees, wherein 0° was temporal horizontal 
point and the 360° measurements along the 
circle were clockwise in right eye and anti-
clockwise in left eye. Superior quadrant was from 
45° to 135°, nasal from 135° to 225°, inferior 
from 225° to 315°, and temporal quadrant was 
from 315° to 45°. Twelve 30° sectors were also 
defined in clockwise order for right eye and in 
counterclockwise order for the left eye: 1-
superior-nasal, 2-nasal-superior, 3-nasal, 4-
nasal-inferior, 5-inferior-nasal, 6-inferior, 7-
inferior-temporal, 8-temporal-inferior, 9-temporal, 
10-temporal-superior, 11-superior-temporal, and 
12-superior. 
 

2.4 Ethical Consideration  
 
Approval to carry out this study was sought and 
gotten from the Ethical Committee of the 
University of Port Harcourt Teaching Hospital, 
Port Harcourt and the Faculty of Ophthalmology, 
National Postgraduate Medical College of Nigeria 
 

2.5 Statistical Methods and Data Analysis 
  
The data were analyzed using the statistical 
package EPI info version 6.04d,a software 

package designed by the Centers For      
Disease Control and Prevention(CDC) USA in 
2001. 
 
Frequency was presented in percentages. 
Means and standard deviation were calculated 
for descriptive and comparative purposes. For 
comparison between the two groups, all data 
were subjected to student t-test and p-value. The 
correlation between RNFL thickness and disc 
parameters were analyzed using the Pearson’s 
correlation coefficient. The level of significance  
was set at p < 0.05 
 
3. RESULTS 
 
A total of 240 eyes of 120 participants were 
examined in this study. 
 
There were 60 (50%) males and 60 (50%) 
females giving a male to female ratio of 1:1 
(Table 1). The ages ranged from 19 years to 75 
years with a mean of 42.8 ± 13.79. The age 
group 40-49 years had the highest 
representation (25.8%; n = 31/120) while those 
aged 70-79 years constituted the least (1.7%; n = 
2/120). There was no statistically significant 
difference in sex and gender representation 
(p>0.05). 
 
Table 2 shows the distribution of the RNFL in all 
quadrants with the inferior quadrant having the 
thickest RNFL followed by the superior then the 
nasal with the temporal quadrant having the 
thinnest RNFL. This follows the ‘I S N T’ rule and 
was statistically significant with p < 0.05. 

 
Table 1. Age and sex distributions of study subject s 

 

Age group  
  (Years) 

Sex Total%  Chi-square  P value  
Male% Female% 

<20 3 (2.5) 1 (0.8) 4(3.3) 5.57 0.472* 
20-29 7 (5.8) 14 (11.7) 21(17.5) 
30-39 12 (10.0) 12 (10.0) 24 (20.0) 
40-49 14 (11.7) 17 (14.2) 31 (25.8) 
50-59 15 (12.5) 11 (9.2) 26 (21.7) 
60-69 8 (6.7) 4 (3.3) 12 (10.0) 
70-79 1 (0.8) 1 (0.8) 2 (1.7) 
Total 60 (50.0) 60 (50.0) 120 (100.0)   

*Not Significant. Df=6 MEAN ± SD =42.8± 13.79 
 

Table 2. RNFL Thickness in the different quadrants 
 

RNFL Mean thickness (µm) SD t-test  p-value  
Inferior quadrant 132.254 ±24.772 23.9 0.001 
Superior quadrant 127.504 ±26.455 
Nasal quadrant 80.533 ±21.247 
Temporal quadrant 61.500 ±16.980 
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In Table 3, the RNFL thickness increased with 
increasing disc size from the medium sized discs 
to the very large discs. This can be generalized 
in this study since 97.1% (n = 233/240) of eyes 
fall between medium and very large discs. There 
is a statistical significance in this distribution with 
a p- value = 0.02 (p<0.05). 
 
In Table 4, 90.4% (n = 217/240) of the eyes had 
VCDR greater than 0.5, while 9.6% (n = 23/240) 
of the eyes had VCDR of 0.5 or less. It also 
shows that the VCDR of 0.51-0.6 range has the 
thickest average RNFL while the VCDR of 0.81-
0.9 range had the thinnest RNFL. There is a 
general decrease of RNFL with increasing VCDR 
especially among eyes with VCDR greater than 
0.5 which forms the bulk of the eyes tested 
(90.4%). This is also reflected in the different 
quadrants of the RNFL (inferior, superior, nasal 
and temporal). This was statistically significant in 
all but the temporal quadrant (p= 0.12) 
 
In Table 5, the mean VCDR is higher at the 
extremes of disc sizes. The highest VCDR 

(0.77±0.12) was found among the very small 
discs followed by the very large discs 
(0.67±0.10).The lowest VCDR (0.62±0.12) was 
found among the medium sized discs. VCDR is 
noticed to increase with increasing disc diameter 
(medium = 0.62, large =0.64, very large = 0.67) 
with a p- value of 0.001, this is statistically 
significant. 
 
Table 6 shows a very weak positive correlation 
between disc diameter and RNFL thickness in all 
the quadrants. 
 
Table 7 shows a very weak negative correlation 
between VCDR and the different quadrants of 
the RNFL 
 
Fig. 1 shows that disc diameter increases as the 
average retinal nerve fiber layer thickness 
increases though very weak. 
 
Fig. 2 shows that VCDR increases, as the 
average retinal nerve fiber layer thickness 
decreases. This though is a poor correlation. 

 

 
 

Fig. 1. Scatter plot graph of disc diameter and ave rage RNFL thickness 
 

 
 

Fig. 2. Scatter plot graph of VCDR and average RNFL  thickness
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Table 3. Relationship between optic disc size (vert ical diameter) and RNFL thickness 
 

DISC diameter (mm)  No. of eyes 
(=240) 
(freq) (%) 

Average RNFL 
Thickness 
(Mean± SD) 

Inferior quadrant 
fibers 
(Mean± SD) 

Superior quadrant  
fibers 
(Mean± SD) 

Nasal quadrant 
fibers 
(Mean± SD) 

Temporal 
quadrant fibers 
(Mean± SD) 

Very small(<1.1) 3 (01.3) 105.03 (13.79) 132.00 (27.07) 135.33 (15.31) 102.33 (8.14) 50.33 (17.61) 
Small(1.1-1.3) 4 (01.7) 95.62 (24.86) 118.00 (33.30) 113.50 (41.15) 56.00 (28.93) 88.75 (62.04) 
Medium (1.4-1.7) 67 (27.9) 94.98 (18.09) 125.06 (27.61) 119.63 (27.21) 76.61 (20.77) 56.54 (15.12) 
Large (1.8-2.0) 58 (24.2) 102.49 (13.22) 133.60 (22.54) 128.12 (27.27) 83.38 (17.46) 61.48 (13.19) 
Very large (>2.0) 108 (45.0) 103.01(15.61) 136.43 (23.01) 132.35 (24.33) 81.61 (22.51) 63.98 (15.67) 
Total 240 (100.0)      
 t-test 1.74 1.62 1.68 1.77 2.29 
 P-value 0.02* 0.04* 0.03* 0.02* 0.001* 
 Df 4 4 4 4 4 

 
Table 4. Relationship between vertical cup disc rat io (VCDR) and RNFL thickness 

 
VCDR No. of eyes 

(=240) 
(freq) (%) 

Average RNFL 
Thickness 
(Mean± SD) 

Inferior quadrant 
fibers 
(Mean± SD) 

Superior  quadrant 
fibers 
(Mean± SD) 

Nasal  quadrant 
fibers 
(Mean± SD) 

Temporal quadrant 
fibers 
(Mean± SD) 

0.1-0.3 2 (0.8) 90.80(19.65) 102.50 (4.95) 89.00 (05.65) 127.50 (106.77) 44.00 (18.39) 
0.31-0.4 4 (1.7) 101.18 (17.56) 133.75 (29.34) 128.25 (19.26) 79.00 (12.46) 63.00 (12.75) 
0.41-0.5 17 (7.1) 103.32 (12.59) 136.47 (19.68) 132.06 (28.47) 84.12 (17.15) 62.88 (18.60) 
0.51-0.6 57 (23.8) 106.48 (16.59) 139.71 (26.46) 136.65 (28.65) 83.49 (18.01) 63.49 (14.37) 
0.61-0.7 89 (37.1) 101.63 (12.59) 133.65 (19.69) 126.83 (24.19) 81.23 (19.26) 63.23 (19.05) 
0.71-0.8 55 (22.9) 96.63 (16.10) 127.64 (24.77) 124.33 (24.19) 77.15 (19.26) 59.64 (14.95) 
0.81-0.9 16 (6.7) 85.19 (22.81) 112.63 (35.23) 109.38 (32.33) 68.50 (23.53) 51.56 (16.77) 
Total 240 (100.0)      
 t-test 2.22 1.9 1.88 1.78 1.31 
 P-value 0.001* 0.001* 0.002* 0.001* 0.118 
 Df 6 6 6 6 6 
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Table 5. Relationship between disc size and VCDR 
 

DISC DIA  (mm)  No. of eyes (=240)  
(freq) (%) 

VCDR 
(Mean± SD) 

t-test  p-value  df  

Very Small (<1.0) 3 (1.3) 0.77 (0.16) 1.84 0.001* 4 
Small (1.0-1.3) 4 (1.7) 0.73 (0.10) 
Medium (1.4-1.7) 67 (27.9) 0.62 (0.12) 
Large (1.8-2.0) 58 (24.2) 0.64 (0.10) 
V. Large (>2.0) 108 (45.0) 0.67 (0.10) 

*Significant 
 

 
 

Fig. 3. Scatter plot graph of disc diameter and VCD R 
 

Fig. 3 above shows no significant correlation 
between disc diameter and VCDR. 

 
Table 6. Correlation between disc diameter 

and RNFL thickness in the quadrants 
 
RNFL thickness  
In the 
quadrants  

Disc diameter (mm)  
Pearson 
correlation 
coefficient, r 

r2 

I FIBRES 0.21 0.04 
S FIBRES 0.18 0.03 
N FIBRES 0.07 0.00 
T FIBRES 0.12 0.02 

 
Table 8 shows that all the very small and small 
discs are cupped 3% (n = 7/240); 14.6% (n = 
35/240) of the medium to very large are also 
cupped. The remaining 82.5% (n = 198/240) are 
normal. 
 
4. DISCUSSION 
 
The early diagnosis of glaucoma is a critical step 
in the management of the disease. If treated 
early, the prognosis for vision is excellent. One of 
the first structures to be damaged in glaucoma is 
the retinal nerve fiber layer (RNFL); therefore the 

ability to quantify changes in RNFL thickness 
early in the course of glaucoma is one of the 
features that make OCT appealing as a 
diagnostic tool for glaucoma. 
 
Table 7. Correlation between VCDR and RNFL 

thickness in the quadrants 
 
RNFL thickness  
In the quadrants  

VCDR 
Pearson 
correlation 
coefficient, r 

r2 

I FIBRES -0.15 0.02 
S FIBRES -0.12 0.02 
N FIBRES -0.19 0.04 
T FIBRES -0.09 0.01 

 
This study shows that RNFL thickness measured 
by Stratus OCT is positively correlated with optic 
disc size, as determined by measurements of its 
vertical diameter. Such a correlation though 
weak could be clearly observed in the inferior (p 
= 0.04; r =0.2) and superior (p = 0.03; r = 0.18) 
quadrants, also in the average measurement 
(p=0.02; r = 0.18) and, to a lesser extent, in the 
temporal quadrant. In the nasal quadrant, no 
correlation was seen but p-value showed a 
statistical significance. These results confirm
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Table 8. Relationship between disc size and cupping  
 

DISC diameter 
(mm) 

No. of 
eyes 
(=240) 
(freq) (%) 

Abnormal VCDR/cupped 
discs  
[n=42 (17.5%)] 

              Normal VCDR  
[n=198 (82.5%)] 

Very Small (<1.0) 3 (1.3) No of eyes.>0.33 3 (1.3) No. of eyes.<0.33 0 (0.0) 
Small (1.0-1.3) 4 (1.7) No.of eyes.>0.59 4 (1.7) No. of eyes .<0.59 0 (0.0) 
Medium (1.4-1.7) 67 (27.9) No. of eyes>0.66 25 (10.4) No. of eyes<0.66 42 (17.5) 
Large (1.8-2.0) 58 (24.2) No. of eyes>0.74 6 (2.5) No. of eyes<0.74 52 (21.7) 
V. Large (>2.0) 108 (45.0) No. of eyes>0.83 4  (1.7) No. of eyes<0.83 104 (43.3) 

 
previous histological studies showing that the 
optic nerve fiber count increases with enlarging 
optic nerve head size. [26] Although these 
studies analyzed the retrobulbar portion of the 
optic nerve, it may be extrapolated that a similar 
correlation also exists in the peripapillary RNFL. 
Additional evidence is provided by the positive 
correlation found by Savini et al. [27] in Italy, 
where a positive correlation was noted    
between RNFL thickness and optic disc size. 
Their study found no correlation with the       
nasal fibers. 
 
From a clinical point of view, it is important to 
observe that if larger discs really do contain more 
retinal ganglion cell axons they may benefit from 
a higher anatomic reserve capacity in 
progressive optic neuropathies. On the other 
hand, we may consider our findings in a different 
light and interpret them as an artifact of the OCT 
methodology, owing to the fact that the circular 
scan has a fixed diameter of 3.4 mm, as 
suggested by previous studies. [28] It is likely 
that the positive correlation between the disc 
diameter and RNFL thickness depends on the 
distance between the OCT circular scan and the 
disc margin. RNFL thickness, in fact, has been 
shown to decrease at increasing distances from 
the disc margin. [29] If a fixed-diameter circular 
scan is employed, the distance between the scan 
and the disc margin will obviously be reduced in 
the presence of a large disc diameter. Such an 
artifact may lead to an overestimation of RNFL 
thickness in patients with large disc which may 
be the case in this study where 97% of the 
subjects had disc diameters greater than 1.4 
mm. Kaushik et al. [30] in their work in India 
revealed that in normal subjects, disc size does 
not appear to affect RNFL measurements by 
OCT using the fixed-diameter protocol (p = 0.92) 
but was inversely proportional to disc size using 
the proportional protocol thus indicating that 
RNFL thickness may be related to distance from 
the center of the optic disc rather than the 
margin, but in glaucoma suspects, the optic-disc 

area correlated with RNFL thickness using the 
fixed-diameter protocol. These findings therefore 
suggest that the findings on glaucoma suspects 
in this study are not as a result of artifact and are 
thus reliable. Racette et al. [31] reported larger 
optic discs and thicker RNFL measurements in 
healthy eyes of black individuals compared with 
Caucasians. They rationalized that if a large and 
small disc had the same number of nerve fibers, 
the large disc would provide more space for the 
fibers at the disc margin and so would in fact 
have thinner RNFL measurements at the disc 
margin than the smaller disc. At any fixed 
distance from the center of the optic disc, mean 
RNFL-thickness measurements would be the 
same for optic discs containing the same number 
of fibers, regardless of the disc size. They 
hypothesized that the thicker RNFL found in 
larger discs of African–Americans was due to a 
higher number of nerve fibers rather than a 
measurement artifact. If more studies confirm 
this hypothesis it will then imply that glaucoma 
patients with large discs would have more RNFL 
reserve than those with smaller discs. 
 
It has been recognized for some time that there 
is a wide range of optic cup size in normal eyes, 
with VCDRs from 0.0 to 0.87 at the extremes. 
Much of the variability in cup size results from the 
physiological relation between the size of the cup 
and the size of the optic disc. This relationship 
was rediscovered in the 1970s, [32] although it 
was demonstrated by Elschnig on the basis of 
histological work at the end of the last century. 
The poor correlation in this study could result 
from the fact that some of the participants 
examined had glaucomatous cupping and thus 
compromising the normal positive correlation that 
exists between disc size and VCDR. Bujak et al. 
[33] in Canada noticed a positive correlation 
between VCDR and disc size and therefore 
concluded that since disc size asymmetry is 
commonly present in eyes with asymmetric cup 
size, that disc sizes be measured before cup–to–
disc asymmetry can be used as an independent 
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risk factor in the diagnosis of primary open    
angle glaucoma. 
 
5. CONCLUSION 
 
There was no strong correlation between vertical 
cup disc ratio and retinal nerve fibre layer 
thickness among the glaucoma suspects. There 
was however a weak positive correlation 
between the optic disc diameter and the retinal 
nerve fibre layer thickness of the study subjects 
in our environment. 
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