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ABSTRACT 

Objective: To determine correlation of anterior chamber depth with peripapillary nerve fiber layer thickness. 
Study Design: Descriptive cross sectional study. 
Place and Duration of study: Armed Forces Institute of Ophthalmology Rawalpindi, from Apr 2016 to Oct 2016. 
Patients and Methods: Anterior chamber depth and peripapillary nerve fiber layer thickness was measured in 
200 eyes of 110 patients, between 10-40 years of age. Anterior chamber depth was measured in mm, by taking 
average of 3 readings, measured by optical biometry (IOL Master, Carl Zeiss Meditec, Dublin whereas average 
peripapillary retinal nerve fibre layer pRNFL thickness was obtained by taking average of 12 segments RNFL 
thickness measurement, calculated by Spectral domain optical coherence tomography (SD OCT) (3D OCT-1000 
Markll, Topcon Co, Tokyo, Japan) after dilating pupils with one drop of 1% Tropicamide, instilled three times, 10 
minutes apart. Three readings were taken for each eye. The mean of the three readings was used for the analysis. 
Pearson correlation (+1/-1) was calculated between anterior chamber depth, peripapillary nerve fiber layer 
thickness and age. 
Results: Two hundred eyes of 110 patients were included in the study. Both eyes were considered in 90% of the 
patient, however only Right eye was considered in 6.3% of the patients while left eye in 3.7% of the patients. 
Mean age of the patients was 26.58 ± 8.88 years. Mean visual acuity of patients measured by log MAR was 0.52 ± 
0.12. Mean Anterior chamber depth (ACD) of patients was 3.41 ± 0.35 while mean RNFL appeared to be 103.26 ± 
8.89 um.  
Conclusion: It was concluded that anterior chamber depth was neither related significantly with peripapillary 
nerve fiber layer nor with age.  
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INTRODUCTION 

Anterior chamber (AC) is the aqueous 
humor filled cavity bounded anteriorly by the 
corneal endothelium and posteriorly by the plane 
of iris. The normal anterior chamber depth (ACD) 
is 2.5 mm to 3.5 mm, and is a key determinant of 
angle of the AC, formed between peripheral 
corneal endothelium and plane of the iris1. 
Measurement of ACD is of particular value in 
categorization of glaucoma into open angle and 
closed angle glaucoma. Variations in ACD has 
been associated with variety of glaucoma sub-
types2. ACD assessment is helpful in evaluating 
angle closure, patency of peripheral iridotomies, 

suitability of AC implants, diagnosis of 
secondary glaucomas such as pigmentary, 
pseudoexfoliation and neovascular glaucoma3,4. 
ACD is found to vary in individuals depending 
upon refractive status, age, axial length, race5. 
ACD is assessed clinically by different methods 
which include Smith method and Van Herrick 
method6. More sophisticated instruments to 
measure ACD include Ultrasound biomicro-
scopy, scheimpflug imaging and optical 
biometry7. 

Thickness of peripapillary retinal nerve fibre 
layer (pRNFL) has been recently considered as 
having pivotal importance in diagnosis of 
glaucoma. Since both ACD and pRNFL are 
dependent on axial length of eye, it may be 
possible that a correlation between these two 
ocular parameters may exist8. Very few studies 
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have so far shown the relationship of ACD with 
pRNFL thickness9,10. The available international 
literature shows variable results while there has 
been no local study in our population that has 
studied the correlation between ACD and 
pRNFL. Therefore, we carried out this study in 
order to find out correlation between these two 
important parameters used in glaucoma 
diagnosis. The clinical assessment of ACD may 
alone be helpful in glaucoma diagnosis which is 
the rationale behind conducting this study. 

MATERIAL AND METHODS 

This cross sectional study was carried out     
at Armed Forces Institute of ophthalmology, 
Rawalpindi from Apr 2016 to Oct 2016. The 
sample size was calculated using WHO  
calculator which appeared to be 200 eyes. Each 
eye of the patients was considered separately. 
Non probability purposive sampling technique 

was used to include the patients in the study 
group. Young healthy patients with age ranging 
from 10 to 40 years who reported for refractive 
error assessment were included in the study.    
All those patients with best corrected visual 
acuity BCVA less than 20/20 or suffering from 
glaucoma, corneal diseases, trauma, ocular 
surgery, high myopia, Cataract, retinal diseases 
like diabetic and hypertensive retinopathy, Optic 
disc anomalies were excluded from the study. 
Initially 154 patients were screened, however a 
total of 200 eyes of 110 patients were finally 
selected and included in the study. After 
approval by the ethical committee, AFIO 
Rawalpindi, informed consent was taken from all 

the included subjects. Complete ophthalmic 
clinical examination including uncorrected visual 
acuity (UCVA), best corrected visual acuity 
(BCVA), slit lamp examination of anterior and 
posterior segments and IOP measurement was 
carried out in all the patients. Patients underwent 
measurement of ACD using optical biometry 
(IOL Master, Carl Zeiss Meditec, Dublin, CA, 
USA). Three reading were taken and average of 
the three was noted down. After dilating pupils 
with one drop of 1% Tropicamide, instilled three 
times, 10 minutes apart, pRNFL thickness were 
measured using SD OCT (3D OCT-1000 Markll, 
Topcon Co, Tokyo, Japan) and average pRNFL 
thickness were obtained by taking average of 12 
segments RNFL thickness measurement. 

Statistical Analysis 

Data was evaluated and analyzed using 
statistical program for social sciences (SPSS) 

version 22. Mean and Standard deviation were 
noted for continuous variables (Age, ACD, 
pRNFL thickness) while frequency and 
percentage were calculated for nominal/ordinal 
data (Gender). Pearson correlation coefficient is 
calculated to evaluate relationship between ACD 
and pRNFL thickness. Considering p-value of 
≤0.05 to be statistically significant. 

RESULTS 

Two hundred eyes of 110 patients were 
included in the study. Both eyes was considered 
in 90% of the patient, however only Right eye 
was considered in 16 % of the patients while left 
eye in 4% of the patients (table-I). Age of patients 

Table-I: Frequency distribution of various categorical variables. 
Variables  Frequency Percentage (%) 

Gender 
(n=110) 

Males 74 67.2 
Females 36 32.72 

Laterality 
(n=200) 

Right 16 8.00 

Left 04 2.00 
Bilateral 180 90.00 

Table-II:  Pearson Correlation of RNFL with ACD and Age. 
 ACD Age 
Correlation of RNFL  (r) 0.017 -0.126 
p-value  0.814 0.075 
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ranged from 10 to 40 years with a mean of 26.58 ± 
8.88 years. Visual acuity of patients measured by 
log MAR scale varied from 0 to 1with a mean of 
0.52 ± 0.12. Mean ACD of patients was 3.41 ± 0.35 
while mean RNFL appeared to be 103.26 ± 8.89 
um. The correlation of ACD with RNFL is given 
table-II. 

DISCUSSION 

ACD is strongly associated with the various 
types of glaucoma. Deeper AC is associated with 
primary open angle and pigment dispersion 
while narrow angles is generally related with 
narrow angle and closed angle glaucomas10. ACD 
has important  implications in diagnosis as well 
as follow-up of glaucoma patients. Various 
methods such as gonioscopy, slit beam on slit 
lamp examination, IOL master, ultrasound 
biomicroscopy (UBM), and anterior segment 
optical coheherence tomography (AS-OCT) can 
be used to analyze the anterior chamber 
angle7,10,11. Diagnosis of glaucoma has been the 
center of attention of ophthalmic research 
because of irreversible damage to optic nerve  
and poorer prognosis in delayed diagnosis11. 
Glaucoma is believed to affect peripapillary 
retinal nerve fibre layer (pRNFL) thickness, 
measurement of which has revolutionized the 
diagnosis of glaucoma in recent years. The 
changes in pRNFL thickness are believed to 
precede the functional damage, however, this 
thickness is influenced by many factors other 
than raised intraocular pressure12. These factors 
include age, race, sex, axial length, refractive 
status etc13. Similarly, number of factors have 
been regarded as having effect on ACD such as 
age, gender, race and refractive status14. Breslin et 
al reported that boys have deeper AC as 
compared to girls and furthermore, the depth of 
AC continues to increase till 10 years of age. In 
the same way Myopes have higher ACD than 
their other refractive counterparts15. 

Lee et al in their study on 200 subjects 
revealed that average ACD 3.35 mm ± 0.4 mm 
and average pRNFL thickness was 102µm ± 
11µm. There was statistically significant negative 

correlation between ACD and pRNFL thickness16. 
However, Klamann MK and colleagues 
concluded in their study that there is no such 
relation between ACD and pRNFL thickness17. 
We, in our study found out that there was a 
positive correlation between ACD and pRNFL 
(r=0.017). Similarly there was a negative 
correlation between ACD and age (r=-0.126). 
However, both these correlations were 
statistically insignificant with p-value greater 
than 0.05 (table-III). The same was reported by 
Lee16. However, Lee also analyzed ACD in 
different refractive groups (myopia, emmetropia 
and hyperopia) and found a deeper ACD in 
myopes. Same was reported by another study 
carried out by Urban et al18. 

LIMITATIONS OF STUDY 

Though findings of our study are 
significantly important, we believe that there 
were few limitations as well. Firstly the age 
group that was considered in this study was 
young adults (mean 26.58 years), however, the 
general age of glaucoma incidence is above         
40 years. Secondly, we didn’t analyze the ACD 
depth in reference to type of refractive error as 
considered by Lee et al in their study. Thirdly,   
the RNFL in separate quadrants of optic disc    
was also not studied in detail. Despite these 
limitations, this study was first of its kind    
which was conducted in Pakistani population, 
however more comprehensive studies should be 
conducted. 

CONCLUSION 

It was concluded that anterior chamber 
depth was neither related significantly with 
peripapillary nerve fiber layer nor with age. 
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