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ABSTRACT

OBJECTIVE

To compare the ocular biometric values. Anterior chamber depth, axial length of normal subjects and primary angle closure

glaucoma subjects.

MATERIALS AND METHODS

A prospective case control study of 50 subjects (50 eyes) with equal number of cases and matched controls were studied in a
tertiary care centre. Both groups underwent a complete ocular examination with slit lamp biomicroscopy, indentation gonioscopy
and ocular biometry using ultrasound ‘A’ scan. Ocular biometric readings between the groups were compared by using unpaired t-

test/Mann Whitney ‘U’ test.

RESULTS

Mean (SD) age (In years) among normal 50.6 (8.8) and angle closure glaucoma subjects 54.4 (8.3) is not statistically significant.
Mean (SD) anterior chamber depth is shallow in PACG 2.34 (0.21) compared to normal subjects 3.03 (0.37) and Mean (SD) axial
length is shorter in PACG 21.50 (0.92) compared to normal subjects 22.51 (0.84), (P<0.0001) which is statistically significant.

CONCLUSIONS

The study shows that eyes with angle closure glaucoma have shorter axial length and shallower anterior chamber depth

compared to normal eyes.
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INTRODUCTION
Glaucoma is considered as the leading cause of irreversible
blindness worldwide with Asians accounting for
approximately half of the world’s glaucoma cases.[1] It has also
been accepted that Primary Angle Closure Glaucoma (PACG) is
higher in Asians than Europeans and Africans, with over
80.0% of those with PACG in Asia.[1112] In 2013, the number of
people (Aged 40-80 years) with glaucoma worldwide was
estimated to be 64.3 million, increasing to 76.0 million in 2020
and 111.8 million in 2040.3I

A meta-analysis conducted by Cheng JW et al. showed the
overall pooled prevalence of PACG in those of adult Asians was
0.75%, ethnicity-specific pooled prevalence estimates were
0.46% in India group and showed age-specific prevalence was
more among age groups 60-69 and above 70. The overall
female-to-male ratio of the PACG prevalence was 1.51:1.141 It is
estimated that PACG blinds two to five times more individuals
than primary open angle glaucoma.lI

Clinical based studies have suggested that eyes with
PACG have a shorter axial length and shallow anterior
chamber.[6-9]
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Rosengren.[10] found that glaucoma patients had a
shorter anterior chamber depth than normal subjects and
shallow anterior chamber in PACG patients existed prior to
rise in pressure. Tornquist.[11] found anterior chamber to be
genetically determined. He also reported that anterior
chamber of the fellow eye of persons with uniocular glaucoma
is shallower compared to normal. Sir Lowe in 1970 stated that
the characteristic shallow anterior chamber of PACG is caused
by abnormal correlation between structure of lens and eyeball.

The growth of lens leads to shallowing of anterior
chamber depth by 0.35 to 0.5 mm in 50 years. The dimensions
of anterior chamber caused by growth of lens may play an
important role in the pathogenesis of PACG.

This study is undertaken to show significant association
of anterior chamber depth and axial length for the occurrence
of the disease in Indian subjects. Early detection by effective
screening and appropriate prophylaxis may prevent blindness
from angle closure glaucoma.

MATERIAL AND METHODS

The study comprised of patients of age group 35-70 years of
both gender attending to the Ophthalmology Outpatient
Department of SVS Medical College, Mahabubnagar, Telangana
state during January 2015 to December 2015; 50 subjects with
equal number of cases and matched controls were listed.

A patient was assigned to the PACG group if his or her eye
had an occludable angle and a visual field defect compatible
with glaucomatous optic neuropathy. Optic neuropathy was
defined as a vertical cup-to-disc ratio (CDR) =20.7 or
asymmetry 0.2 or neuroretinal rim width reduced to <0.1
CDR.
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Two consecutive reliable visual field examinations
performed to prove significant glaucomatous defect.

Inclusion Criteria
Proven cases of primary angle closure glaucoma are included.

Exclusion Criteria

e  With plateau iris configuration.

e  With previous history of Acute Angle-Closure Glaucoma
(AACG).

e Who had received peripheral laser iridotomies or
intraocular surgery.

e Eyes with secondary glaucoma mechanisms.

e Those who are taking miotics and other antiglaucoma
medications.

Informed consent is taken and all subjects underwent
visual activity measurement, slit lamp examination, Goldmann
applanation tonometry, indentation gonioscopy and stereo
biomicroscopic examination of the optic disc using a 78 D lens.
Gonioscopy is performed with a Sussman indentation
gonioscopy in dim illumination using a shortened slit beam
that did not fall up on the pupil. The modified Shaffer grading
system was used and angle grade and degree of pigmentation
recorded in clock hours.

Angles are indented open to look for synechiae and
extent of closure in eyes where angle structures were not
visualised. Cases with raised I0P or glaucomatous optic disc
changes are advised to have visual field testing on the
Humphrey field analyser. Biometry is performed after anterior
segment examination and gonioscopy. The ocular surface is
anaesthetised with 0.5% oxybuprocaine hydrochloride eye
drops and biometry is performed using Alcon ultrasonic
biometer. The axial length and anterior chamber depth were
measured for all eyes before the use of any mydriatics or
pilocarpine.

STATISTICAL ANALYSIS

The patient characteristics and biometric data of two groups
are first summarized descriptively as Mean (SD). The
comparison between two groups for continuous normal data
and continuous non-normal data is analysed by using unpaired
t-test/Mann Whitney ‘U’ test. All ‘P’ values <0.05 were
considered as statistically significant.

RESULTS

The study comprised of total 50 patients (50 eyes) with equal
number of cases and controls of age groups 30-70 years being
evaluated. The mean age among normal individuals 50.6 years
does not have any significant difference (P=0.115) in mean age
of angle closure glaucoma subjects 54.4 years as shown in
Table 1.

Parameter Group N Range Mean P-
(SD) Value
Age Control 25 | 35t070 | 50.6(8.8) 0115
(In years) Glaucoma | 25 | 35to 70 | 54.4 (8.4)
Table 1: The Age (In years) Comparison between Control
and Glaucoma Groups

—
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Fig. 1: Box Plot for the Age (In years) Comparison
between Control and Glaucoma Groups

Parameter Group N | Male | Female P-
Value
Control 25 12 13
Sex Glaucoma | 25 11 14 1.000

Table 2: Gender (Male/Female) Comparison between
Control and Glaucoma Groups
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Fig. 2: Cluster Bar Diagram for the Gender (Male/Female)
Comparison between Control and Glaucoma Groups

Ocular biometric values were significantly different
between the two groups shown in Table 3 and 4. Mean anterior
chamber depth was significantly shallow in primary angle
closure glaucoma subjects 2.34 (0.21) than normal group 3.03
(0.37), P<0.0001. Group with primary angle closure glaucoma
had significantly P<0.0001 shorter axial length 21.05 (0.92)
than normal subjects 22.51 (0.84) mm.

Mean P-

Parameter Group N Range (sD) Value
2.35to 3.03

ACD Control | 25 3.69 (0.37) <

(In mm) 2.02 to 2.34 0.0001
Glaucoma | 25 284 (021)
Table 3: The ACD (In mm) Comparison between Control
and Glaucoma Groups
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Fig. 3: Box Plot for the ACD (In mm) Comparison
between Control and Glaucoma Groups

Mean P-
Parameter Group N Range (sD) Value
20.41to 22.51
AXL Control | 25 | s o1 | (0.84) - 0.0001
(In mm) al m 25 20.02to | 21.50 '
aucoma 2332 | (0.92)

Table 4: The AXL (In mm) Comparison between Control
and Glaucoma Groups
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Fig. 4: Box Plot for the AXL (In mm) Comparison between
Control and Glaucoma Groups

DISCUSSION

PACG is a common form of glaucoma in Asians, Eskimos and
Inuits.[12] Previous studies have compared the ocular biometry
of people with and without PACG eye.[9 and found eyes with
PACG have ocular features, which predisposed them to
develop the disease. Literature shows that eyes with angle
closure glaucoma have shorter axial length; shallower anterior
chamber depth.

Angle closure glaucoma is more prevalent in Asia.l3] It is
known that women are more susceptible to angle closure
glaucoma than men.[4] In the present study patients, we found
significantly larger proportion of women in the group with
angle closure glaucoma than the normal subjects.

Similar findings were reported in a systematic review
and meta-analysis by ].W. Cheng et al.[4] which showed the rate
of PACG prevalence increased with age, approximately double
per decade. PACG prevalence in women was approximately 1.5
times than in men.

The Bhaktapur glaucoma study by Thapa SS.[13] shows
the eyes in Nepalese population with occludable and angle-
closure to have significantly shallower anterior chambers and

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 5/ Issue 29/ Apr. 11, 2016

Original Article

shorter axial lengths when compared with the normal group.
A similar population based study by R George et al. concluded
eyes with angle closure glaucoma; occludable angles have
significantly shorter axial lengths and shallower anterior
chamber on comparison to normal group. These findings are
consistent with our present study. Our study shows
significantly shorter axial length in PACG group, which was
consistent with other studies.

A study conducted in by Sherpa D, Badhu BP.[14l showed
that patients with axial length of less than 23 mm are at risk to
develop primary angle closure glaucoma. Lowe.[15] and
Alsbirk.[16] reported that PACG was uncommon in eyes with
central ACD >2.5 mm. Ithas been suggested that measurement
of ACD can be applied for screening angle closure glaucoma.[17]

In the present study an unpaired t-test was done to
compare mean anterior chamber depth, axial length between
groups shows statistically significant P<0.0001. These results
can be confirmed by doing population based study in a large
sample size.

SUMMARY

In the present study 50 patients (50 eyes) with equal number
of cases and controls are evaluated with detailed history,
ocular examination and biometric data was taken from both
the groups using A-scan ultrasonography.

The results of present study show that the ocular
biometric variables like shallow axial length, shallow anterior
chamber depth in primary angle closure glaucoma group may
predict risk of developing the disease with statistical
significance (P<0.0001) and A-Scan ultrasonography can be
used for screening and early detection of primary angle
closure glaucoma.
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