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ABSTRACT

Aim and background: The study aims to determine the accuracy of utilizing a temporal view in the detection of a shallow anterior chamber
(AC), in comparison to the conventional anterior view, by evaluation of photographs of the anterior segment of the eye.

Materials and methods: Two hundred fifty students who had completed basic undergraduate ophthalmology training as part of their medical
education graded the AC depth in anterior segment photographs as shallow or not shallow. Each eye was photographed from the anterior
and temporal views. A total of 40 photographs of 20 eyes were provided.

Results: The ability to detect a shallow AC by temporal view had a sensitivity of 73.3%, compared to 63.2% in the anterior view. The specificity of the
temporal view was better at 66.2% compared to the anterior view, which was 65.3%. The overall accuracy of the temporal view in detecting a shallow
AC was higher than the anterior view (68.3 vs 64.7%, respectively). Combining both techniques increased the detection of a shallow AC to 88.3%.
Conclusion: In our study, the temporal view was more accurate in detecting a shallow AC compared to the anterior view. Integrating the temporal

view of AC depth assessment with the traditional anterior view further improves the chances of detecting a shallow AC.
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INTRODUCTION

Glaucomais animportant cause of irreversible blindness globally. In
Asian countries, the prevalence of primary angle closure glaucoma
is higher than in Western countries.! The estimated prevalence
of primary angle closure glaucoma is 4.32% in people older than
40 years of age in South India. Asians and Indians are at higher risk
of angle closure glaucoma compared to Caucasian populations.?
Angle closure glaucoma is a silent disease in about two-thirds of
cases and is associated with a shallow anterior chamber (AC).

Anterior chamber depth is the distance between the posterior
vertex of the cornea and the anterior apex of the lens. The ability
to detect or screen for a shallow AC is a skill that every medical
graduate and personnel working in ophthalmology should possess.
Ashallow AC is associated with angle closure glaucoma and other
ocular disorders such as globe rupture, hypermetropia, intumescent
cataract, and plateau iris. The early detection of these conditions
significantly alters the course of the disease.

India trains about 50,000 medical students every year and has
one of the largest health forces globally.® An estimated 9,43,529
medical practitioners of modern medicine are registered in
India, including approximately 17,000 ophthalmologists, most
of whom are in urban areas, which makes the availability of
eye care services highly skewed.®* Proper training of medical
students in ophthalmology is therefore essential in ensuring
adequate competency for the early referral of potentially blinding
conditions.®

Standard training of Bachelor of Medicine and Bachelor of
Surgery (MBBS) students in the detection of a shallow AC is based
on an anterior view of the eye, with a flashlight shown into the eye
froman oblique angle. They are taught to observe the shadow seen
on the nasal iris, where a wider shadow indicates the presence of a
shallow AC.8 However, no standardization of this test exists, and the
efficacy of this method is variable. Detecting a shallow AC is also
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possible by looking at the eye from the side, that is, the temporal
aspect, and has shown good accuracy.”®

This project aimed to determine whether medical students
and graduates with basic training in ophthalmology are able
to detect a shallow AC more accurately when presented with
standard photographs of the eye in the anterior view versus the
temporal view.

MATERIALS AND METHODS

The study was conducted prospectively after approval from the
Institutional Ethics Committee, and consent was obtained from all
participants prior to participation.

Students who had completed basic undergraduate
ophthalmology training in their MBBS course were eligible to
participate in the study.

Participants and their analyses were excluded if there was
incomplete evaluation of photographs. If the same student
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completed the analysis multiple times, the first attempt was
retained and the rest discarded. MBBS students in their first
3 years of medical education or those who had not cleared their
undergraduate ophthalmology examinations were excluded
from participation. Ophthalmologists and postgraduates in
ophthalmology beyond the first year were also excluded.

Forty photographs of 20 eyes were chosen for the study froma
preexisting database. Each eye was photographed from the anterior
and temporal views. Six of the 20 eyes had a shallow AC, and the
remaining had normal AC depth. The AC depth measurement for
each of the eyes was known, as it had been recorded using the IOL
Master 500 earlier.

These photographs were uploaded onto the web software
Google Forms, and students at our college and hospital were
provided with the link via email or messaging platforms from
June 2021 to June 2022. The consent form was included on
the first page of the form, and only after giving consent could
participants proceed to the page with the photographs. Based on
the knowledge gained from MBBS ophthalmology training, the
students were required to grade the photographs as shallow or

not shallow. No additional training was provided to the students
prior to this study. The photographs were presented in a random
order, as the shuffle setting was enabled. This ensured that the
anterior and temporal views of the same eye were not presented
together, to avoid one view influencing the decision on the other
view. No clinical information was provided with the photographs.
The responses were downloaded in Microsoft Excel format.

The outcome measures included the sensitivity, specificity, and
accuracy of the anterior view and temporal view tests in detecting
a shallow AC from photographs of the eyes.

Statistical Methods

The sample size was calculated at a 95% confidence interval, with
an anticipated sensitivity of 75%, absolute precision of 0.1, and a
prevalence of 30%, resulting in 240 students. To allow for errors
or incomplete submissions, the final sample size was set at 250.°
IBM Statistical Package for the Social Sciences (SPSS) Statistics for
Windows, Version 23.0 (IBM SPSS Statistics Inc., Chicago, Illinois,
United States), and Microsoft Excel (version 2016) were used for
analysis. Sensitivity, specificity, and accuracy of detecting AC depth
by anterior and temporal views were calculated using the crosstabs
function. Anindependent samples t-test was used to determine the
significance of the difference in AC depths between eyes with shallow
and normal AC depths. A p-value < 0.05 was considered significant.

REsuLTs

Two hundred fifty students took part in evaluating photographs
of 20 eyes. A total of 40 photographs were examined by each

student, as each eye was evaluated in both the anterior and
temporal views.

Out of the 20 eyes chosen for evaluation, 14 had a normal AC
depthwith amean of 3.5—0.2 mm. Six eyes had a shallow AC depth
with a mean of 2.3 — 0.1 mm. The difference between them was
significant (p < 0.0001).

All the students who participated in the study had completed
their undergraduate ophthalmology training and cleared
their ophthalmology examination. Final year MBBS students,
interns, nonophthalmology postgraduates, and first-year
ophthalmology postgraduate students took part, with the majority
being in the internship phase of medical education. First-year
ophthalmology residents identified AC depth better than other
groups of students (Fig. 1).

In evaluating the photographs of the eyes, the temporal view
assessment had better sensitivity in detecting shallow ACs at
73.3%, compared to the anterior view at 63.2%. The specificity of
the temporal view assessment was also better at 66.2% compared
to the anterior view, which was 65.3%. The overall accuracy of
the temporal view in detecting shallow AC was higher, at 68.3 vs
64.7%. When both techniques were combined, shallow AC was
detected in 88.3% of total assessments. The negative predictive
value, which is the probability that the disease is not present when
the test result is negative, was higher than the positive predictive
value for both the anterior and temporal views. The positive and
negative predictive values were higher for the temporal view
compared to the anterior view test, at 48.2 and 85.3% vs 43.9 and
80.6%, respectively (Table 1).

Fig. 1: The proportion of correct answers obtained from different groups

Table 1: Cross-tabulation and comparison of anterior and temporal viewing techniques in detecting shallow AC

True True not Positive Negative

shallow  shallow  Total Sensitivity Specificity predictive value  predictive value  Accuracy

Anterior view  Shallow 948 1214 2,162 63.2% (Cl 65.3% (CI 43.9% (Cl 80.6% (CI 64.7% (Cl

test Not shallow 552 2,286 2,838 60.7 65.7%) 63.7 66.9%) 42.4 453%) 79.4 81.6%) 63.3 66%)
Total 1,500 3,500 5,000

Temporal view Shallow 1,100 1,183 2,283 73.3% (Cl 66.2% (CI 48.2% (CI 85.3% (CI 68.3% (CI

test Not shallow 400 2317 2717 71 75.6%) 64.6 67.8%) 46.8 49.6%) 84.2 86.3%) 67 69.6%)
Total 1,500 3,500 5,000

Cl, confidence interval
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The percentage of correct responses for each of the photographs
is depicted in Figure 2. It can be seen that, for each eye with a
shallow AC, the temporal view assessment performed better than
the anterior view. The most confusing photograph for the assessors
was eye number 10, which is shown in Figure 3.

There was no significant correlation between the measured
AC depth of each eye and the percentage of correct responses
obtained. For the anterior view, the Pearson correlation coefficient
was 0.203 (p = 0.391), and for the temporal view, it was 0.233
(p =0.323) (Table 2).

DiscussioN

In this study, we aimed to determine if students with basic training
in ophthalmology could detect a shallow AC better when viewing
the eye from the anterior view or from the temporal side. We
established that both views work moderately well, but the temporal
view performed better.

Assessment of AC depth is important for several reasons,
the most important being screening for the risk of angle closure
glaucoma. The presentation of glaucoma can vary from an
asymptomatic eye to a red, painful eye. This asymptomatic eye,
which has the potential to cause permanent visual field changes,
may go unnoticed by the patient for several years, making

Fig.2: The percentage of correct responses per photograph presented

Fig. 3: The photograph with highest variable and/or wrong responses

100

screening for such individuals an essential intervention. Currently,
screening for glaucoma can only be performed by an experienced
ophthalmologist using instruments such as the slit lamp
biomicroscope, tonometer, and a 90D lens or an ophthalmoscope.

Torchlight assessment of AC depth can be used as a screening
tool for shallow AC.1° Shallow AC is an indicator of a narrow angle of
the AC. Slit lamp evaluation with the Van Herrick technique is better
at detecting shallow AC, but it is not infallible.** ** The conclusive
detection of a narrow or occludable angle is performed through
gonioscopy. Investigations such as anterior segment optical
coherence tomography (OCT) and ultrasound biomicroscopy are
available, but for community screening, AC depth can easily be
assessed for shallow AC with a torchlight.

Table 2: Relationship between the AC depth and the percentage of
correct responses on anterior and temporal views for each of the eyes

Percentage of correct responses (%)

AC depth Eye (serial

(mm) number) Anterior view Temporal view
41 6 69.6 828
36 3 712 62
35 12 63.2 60.8
3.46 4 65.6 72
344 8 61.2 70.4
344 10 60 48.8
344 14 58.8 61.2
343 7 72 704
34 5 66.8 744
34 13 64.8 56.8
3.39 11 56.8 72
331 2 71.6 66
331 9 72.8 78
3.15 1 60 51.2
253 19 64.8 64.4
244 18 54 69.2
2.38 17 58.8 78
232 15 74 752
23 20 61.2 74.8
2.26 16 66.4 784
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A common situation where screening for shallow AC is needed
is at rural cataract screening camps, where dilated evaluation
is carried out before selecting patients for surgery. Another
scenario is in teleophthalmologic glaucoma screening, which
might involve taking a dilated fundus photo and transmitting the
data to a remote ophthalmologist. This could potentially cause an
iatrogenic angle closure crisis while aiding glaucoma diagnosis. In
teleophthalmology, AC depth would help classify cases as open-
angle or angle-closure glaucoma.** AC depth screening is also
needed in emergency departments when patients present with
headache, nausea, vomiting, and eye pain.'® An angle closure attack
may be missed by the emergency physician in such cases. In these
scenarios, screening for AC depth is a skill that would be useful not
only for ophthalmologists but also for physicians.

Students who had basic ophthalmology training were chosen
as assessors, with the majority being interns. No ophthalmologists
were included. The goal was to select a group of assessors that
reflects the real-world scenario, where screening for shallow ACs
is typically conducted by general physicians, health workers,
ophthalmic assistants, and others who have only basic training in
eye evaluation. Since not all examiners will have the same level of
skill even after training, a sufficiently large sample size of assessors
was chosen.

The photos were presented in a jumbled manner so that the
anterior and temporal views of the same eye were not presented
consecutively. This ensured that the assessing students would not
be influenced by the other view of the same eye when grading
a photograph. We chose a set of photographs such that 30% of
the eyes had a shallow AC, which roughly reflects the expected
prevalence of shallow AC in Indian eyes. AC depth varies across
populations, and Indians have a higher proportion of angle closure
glaucoma 6’

With this study, we have shown that students who have
traditionally received training to detect shallow ACs using an
anterior view performed better at detecting shallow AC with a
temporal view, for which they had not been trained. The sensitivity
and specificity were better with the temporal view for detecting
shallow AC. In a real-world scenario, we would want shallow AC
to be detected at least 70% of the time. This threshold is achieved
by the temporal view but not by the anterior view. Combining the
two techniques increased sensitivity to 88.3%. Furthermore, the
negative predictive value of both the anterior and temporal view
testsis higher than 80%, with the temporal view performing better.
Thisisimportant because when an eye is classified as having normal
AC depth, it should not be shallow, to avoid potentially missing a
case of angle closure glaucoma or inducing an angle closure crisis
upon pupillary dilatation.

The high combined sensitivity opens up the possibility of
training students and other personnelin both anterior and temporal
view techniques to detect shallow AC, thereby minimizing the
chances of missing angle closure glaucoma. Previous studies have
described a technique where shallow AC detection is possible using
the temporal view, taking the pupil plane as a reference.” In this
technique, if the pupil plane is within the anterior one-third or closer
to the corneainthe distance between the limbus and corneal apex
on the temporal view, the chances of AC being shallow are higher.
Integrating this information with a temporal view photograph
and applying deep learning techniques could potentially increase
sensitivity in detecting shallow AC 1819

It is observed that the most confusing eye for assessment, eye
number 10, had a relatively darker iris (Fig. 3). A darker iris might
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interfere with assessors ability to correctly identify the shadows
on the iris in the anterior view and the position of the pupil in
the temporal view. Adequate illumination is required in such
situations to minimize errors. Another limitation of our study is
that student assessors may not fully represent clinical scenarios,
where ophthalmic technicians or general physicians are aware that
their choices impact actual patients and would therefore be more
motivated to make accurate assessments. In real life, it is possible
to achieve better results than those found in this study.

In the future, we plan to continue research by training students
in both anterior and temporal views to assess AC depth. Following
this training, we will reassess sensitivity and specificity in detecting
shallow AC using both views. Ophthalmology training for residents
has been streamlined and refined over the years.2>?! There are many
innovations in this area.?? 2* Similar innovations and competency-
based ophthalmology training for undergraduate medical
students and paramedical staff need to be pursued to ensure that
ophthalmology services are available at the grassroots level.?®

In conclusion, we found that assessment of AC depth using a
novel temporal view performed better compared to the anterior
view when the test was conducted by students with basic
ophthalmology training. Integrating the temporal view of AC depth
assessment with the traditional anterior view further improves the
chances of detecting shallow AC.

However, further studies may be needed to assess the
application of this technique by healthcare professionals in areal-
world community setting, where additional factors such as the
prevalence of angle closure suspects and the skill of performing
the flashlight test would be taken into consideration.
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