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Abstract: Purpose: The objective of study was (i) to determine the normative values of anterior chamber depth (ACD)
with Orbscan Il Topography System and (i) to compare right and left eyes data in the normal young population.
Methods: A total of 1001 healthy participants aged 18-45 years participated in this observational cross-sectional study.
The study population consisted of 616 female and 385 male subjects. The ACD was measured with the Orbscan Il. In
our study, ACD was defined as the distance between the corneal epithelium and the anterior lens surface. The
differences between genders, between right and left eyes and age-related changes were evaluated. Statistical analyses
were performed using student t test. Results: The average ACD in our study population was recorded as 3.653 + 0.306
mm (median: 3.670 mm, mode: 3.70 mm, minimum: 2.35 mm and maximum: 6.60 mm, 95% Confidence interval: 3.640
to 3.666). The ACD was 3.64+0.30 mm in males and 3.67+0.32 mm in females which was statistically different between
genders (P < 0.01). There was a much similarity in ACD values in both eyes. ACD was decreased with age (r= -0.250,
p<0.001). Conclusion: Detailed description and analysis of ACD with Orbscan demonstrated that the obtained average
value of ACD was higher in female than male and decreased slightly with increasing age. There was no difference

between the eyes.
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INTRODUCTION

The anterior chamber depth (ACD) is the distance
between the cornea and the anterior surface of
crystalline lens. ACD plays important applications in
several aspects of modern anterior segment surgery
such as intraocular lens (IOL) calculation in cataract
surgery (third generation formulas) [1, 2], anterior
chamber and iris claw IOL implantation [1], either
phakic or aphakic and angle closure glaucoma [1,3-4].
There are several techniques for measurement of ACD.
One of the practical and mostly reliable methods for
ACD measurement is Orbscan Il [5]. The other
methods applied are optical coherence tomography
(OCT) like Visante OCT, optical methods as I0OL
Master, and scheimpflug imaging techniques as
Pentacam or Galilei [6,7]. On the other hand, methods
applied in the clinic using the slit lamp like grading of
limbal chamber depth using van Herick's technique is
also used as a surrogate for measuring central ACD

[5].

In our region, Orbscan and clinical grading
techniques are most commonly used techniques. The
aim of the current study was to determine the normal
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ACD values in a normal Iranian population using
Orbscan Il. In addition, the differences between
genders, between right and left eyes and age-related
changes were investigated.

MATERIAL AND METHODS

Patients

1001 healthy volunteers (age range: 18 to 45 years;
616 females, 385 males) were enrolled in this
observational cross-sectional study. A detailed ocular
history was taken from each subject and the following
exclusion criteria were adopted: a history of any
deviation or strabismus, previous ocular or/and
refractive surgeries, contact lens wear, corneal
anomalies, hyperopiac spherical refraction more than
+3, and myopic spherical refraction less than -5.00
diopters (D) or cylindrical refraction more than 2.00 D,
any ophthalmic or systemic drug consumption.

The study was registered with the Ethics Committee
of Mashhad University of Medical Sciences and
clearance was obtained. Cases were informed and
consent was signed by them.

Examinations

To ensure that all volunteers met the
inclusion/exclusion criteria, complete ophthalmologic
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and orthoptic examination were performed prior to the
experiment. ACD was measured in all participants with
the Orbscan Il (Bausch & Lomb, Technolas, NY, USA).
The Orbscan is a non-contact scanning-slit topography
system that employs a slit beam to produce multiple slit
images of the anterior segment. It uses digital image
processing for ACD measurements. A digital grey-scale
anterior segment image is reconstructed from 140 slit
images. The computer automatically detects the
corneal surface and the anterior lens surface by
comparing the grey-scale steps and calculates the
depth of the anterior chamber. This technique
automatically rejects the low quality images and the
maximum resolution of the Orbscan is 2 mm within the
central corneal surface. As we aimed to have clinically
applicable values, such as measurements using in
phakic I0OL calculations, ACD was measured form from
the epithelium in all the patients.

In the current study, all ACD measurements were
performed by the same examiner and three valid
repeated measurements were made for each eye and
then averaged. For accurate measurement, all
participants were asked to keep their head position
stable (straight ahead) and the examiner tried to make
adjustment and have a focused sharp image of each
eye, using the joystick of the instrument.

Ethical Consideration

Infformed consent was obtained from each
participant after the nature of the experimental
procedures had been explained. The research followed
the tenets of the Declaration of Helsinki and was
approved by the Mashhad University of Medical
Sciences Research Ethics Committee.

Data Analysis

Statistical analyses were performed using SPSS
Windows version 16 (SPSS, Inc., Chicago, IL). The
variables are expressed as mean + SD and the student
t test was used to compare differences. The Pearson
correlation coefficient was calculated and linear
regression analysis was applied to the data to
investigate the relationship between age and the ACD.
The level of significance was set at P value of 0.05 or
less.

RESULTS

The present study comprised 1001 individuals
(2002 eyes, age range: 18-45 years). Of all participants
recruited, 616 (61.54%) cases were females and 385

(38.46%) were males. The mean + SD age was 29.07
+ 5.86 years (male: 28.86 + 5.53 and female: 29.01 +
3.77 years).

The average ACD in the study population was as
3.653 * 0.306 mm. In addition, median, mode,
minimum, maximum, and 95% Confidence interval of
ACD from all participants were 3.670 mm, 3.70 mm,
2.35 mm and 6.60 mm, and 3.640 to 3.666 respectively
(Figure 1).
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Figure 1: The distribution of ACD measurements in the
studied population.

The mean = SD of ACD was 3.64+0.30 mm in
males and 3.67+0.32 mm in females. Difference in
gender was statistically significant different in the
student t test (P = 0.01).

Considering age in our study, we classified all
participants into 5 age groups (Table 1 and Figure 2).
Pearson’s correlations showed significant correlation
between the corneal diameter and age (r= -0.250,
p<0.001). Anterior chamber depth measured with the
Orbscan Il decreased with increasing age (Figure 2).
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Figure 2: The distribution of ACD with ageWe measured
the variables in right and left eyes separately in this
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Table 1: The Comparison of Mean ACD between Right and Left Eye in Different Age Groups and Total Values

oD (O}
Meanz SD range Mean +SD range
Males (age, y)
Under 20 3.80+0.13 2.52-4.00 3.79+0.12 2.53-4.00
20-25 3.72+0.27 2.93-4.44 3.72+0.26 3.01-4.43
25-30 3.60+0.33 2.81-6.60 3.66+0.26 2.81-4.40
30-35 3.60+0.27 2.90-4.29 3.60+0.27 2.98-4.28
Over 35 3.48+0.31 2.76-4.04 3.50+0.37 2.53-5.12
Females (age, y)
Under 20 3.67+0.43 2.47-4.29 3.83+0.79 2.35-6.46
20-25 3.75+0.24 3.16-4.51 3.74+0.26 2.58-4.41
25-30 3.69+0.24 2.36-4.41 3.64+0.27 2.84-4.49
30-35 3.61+0.28 3.00-4.40 3.61+0.29 3.03-4.37
Over 35 3.56+0.34 2.66-4.31 3.56+0.34 2.74-4.49
Total (Males and females) (age, y)
Under 20 3.72+0.35 2.47-4.29 3.81+0.62 2.35-6.46
20-25 3.73+0.26 2.93-451 3.73+0.26 2.58-4.43
25-30 3.67+0.31 2.36-6.60 3.67+0.27 2.81-4.49
30-35 3.60+0.27 2.90-4.40 3.60+0.28 2.98-4.37
Over 35 3.51+0.33 2.60-4.31 3.52+0.36 2.53-5.12
Males 3.64+0.30 2.74-6.60 3.64+0.29 2.53-5.12
Females 3.67+0.30 2.36-4.51 3.67+0.33 2.35-4.46
All 3.65+0.30 2.36-6.60 3.66+0.31 2.35-6.4

study (Table 1 and Figure 3). The mean ACD in right
eye was 3.65 +0.30 compared with 3.66+0.31 in the left
eye. There was a much similarity in ACD values in both
eyes (p value =0.72).
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Figure 3: The comparison of mean ACD between right and
left eye in different age groups.

DISCUSSION

The ACD values are using in IOL power calculations
[3] and the more precise the ACD, the more precise

prediction of postoperative IOL position [1]. In phakic
eye; IOL calculation needs accurate ACD measure-
ment. Moreover, ACD is a very important factor in
precise IOL calculation in phakic IOL implantations,
more accurately, weather it is contraindicated or not. In
the other hand, with measurement of ACD, patient at
risk to angle closure glaucoma can be identified and
the risk of angle closure attack after pupillary dilation
can be predicted [4].

There are several methods for ACD measurement,
including ultrasonic devices and optically based
instruments. In order to several complications of the
conventional method of ultrasonic wave, like patient
discomfort, risk of infection and off-axis measurements,
the new instruments using optical devices are seems to
have an important role in ACD measurement [6].

In this study, we measured the ACD in normal
young population (range 18 to 45 years old) to evaluate
the distribution and normal values of this variable
frequently using by clinicians. All of individuals were
between +3 and -5 diopter spherical and less than 2
diopters cylindrical refractive error. There was no
history of previous intraocular or corneal surgery
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contact lens wear, corneal anomalies, ocular trauma,
systemic or topical drug usage and ocular or systemic
disease. For this purpose we measured ACD using
Orbscan Il (Bausch & Lomb, Technolas, NY) in only
one acquisition in front of each eye. There was only
one person as an operator because of the least
systematically bias.

1001 individuals (2002 eyes) were examined. The
mean age was 29.07 + 5.86 years (range: 18 to 35
years). The mean ACD was 3.65+0.30 and it was
3.64+0.30 millimeter in males and 3.67+0.32 mm in
females (p- value = 0.04). There is a statistically
significant difference and it is greater in females.

In the study of Eperjesi et al. in 2010 mean ACD
was 2.89+0.43 which is shallower than our results [6].
Yazici and colleagues found the Orbscan Il as a device
that calculate the ACD smaller that other devices [5].
The mean ACD by Orbscan measured as 3.49+0.30 by
Utine et al. [8] and 3.54+0.07 by Salouti and colleagues
[9]. In Tehran Eye Study by Hashemi and colleagues
the mean ACD was 2.79+0.02 and it was about 0.1
millimeter deeper in men which in contrast to our
results [10]. The mean AC depth in Indian people was
3.15+0.36 in the study of Pan and colleagues [11]. In
another study done by Olurin in Nigeria then mean was
reported as 3.23 mm [12]. Some of the differences
were related to the measurement of ACD from the
epithelium or endothelium. However, even by
considering the corneal thickness in these
measurements, the results of our study are still
different.

As we know, age, gender and race are three
important factors influencing ACD values. The ACD
was thought to be deeper in men conventionally which
is in contrast to our results. It should be considered that
all of our cases were restricted to low myopic and
hyperopic did not indicate the distribution in normal
population. As mentioned before, and noted previously
in all of studies, the ACD values decreasing by
advancing age and it seems to be interesting that
decreasing is obvious even in such limited range of
distribution; (the range was between 18 to 34 years
old) and the 5 year grouping does not influence it. In
fact, there is 0.013 mm decrease per year by linear
regression analysis; surprisingly in Tehran eye study
the linear regression was also exactly 0.013 mm per
year and this can indicate that the race as a critical
factor in decreasing ACD by advancing age.

The measurements were done in right and left eyes
separately and the mean ACD in right and left eyes
were 3.65 £0.30 and 3.66+0.31 respectively (p value =
0.72). There was a much similarity in ACD values in
both eyes. Up to now, as far as we are aware, no
previous report supported this result and all the
previous reports have evaluated the patients
unilaterally.
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