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ABSTARCT 

This study was undertaken to determine the possibility of identifying eyes, that were at risk of developing 

spontaneous angle closure glaucoma, so that, they could be protected from of an acute attack of angle closure. The 

risks of peripheral iridotomy are less than the dangers of an acute attack of angle-closure, prophylactic intervention 

(laser PI) can be tried to prevent visual impairment and morbidity arising from it. In the present study, 114 eyes of 57 

patients, who were having high risk for development of angle closure glaucoma were selected by routine history and 

relevant examination, then results were analysed and discussed. In the present study, 76 eyes were found to have 

occludable angles, prophylactic laser peripheral iridotomy was done for 30 patients who are willing for treatment. The 

van herick test has been suggested as a screening test for angle closure. The sensitivity and specificity of this test are 

such that a negative test does not rule out angle closure and a positive test still requires a gonioscopy. The presence of 

a positive van Herrick and a raised IOP is highly specific and almost pathognomonic of closure, but gonioscopy is still 

required for management. Angle imaging techniques, such as the ultrasound bio-microscope and anterior segment 

optical coherence tomography (OCT) have not replaced gonioscopy and are not necessary for routine clinical use. On 

the basis of the results of this study, although the measurement of peripheral anterior chamber depth is believed to be 

useful for glaucoma screening, ophthalmologist utilizing gonioscope should make the final assessment. It is necessary 

to develop an affordable and non-invasive method for enabling non physicians to evaluate anterior chamber angle as 

well as testing equipment that allows narrow angle eyes and PACG eyes to be detected easily, safely, and reliably. For 

primary angle closure (PAC) or early primary angle closure glaucoma, case detection presents the unique opportunity 

to prevent blindness from glaucoma. In order to achieve that goal, detection of „early‟ disease (PAC; early PACG) 

prior to functional loss is important in primary angle closure disease.  
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INTRODUCTION 

Glaucoma is the leading cause of irreversible blindness worldwide, and is second only to cataract as the 

most common cause of blindness overall (14%). PACG is a leading cause of blindness. It is more common than 

chronic open angle glaucoma in some Inuit and Asian population1. It is estimated that by the year 2020, there 

would be 79.6 million people burdened by glaucoma, 47% of the glaucoma worldwide would be in Asia, with 

more than 75% being Angle closure glaucoma2. At present, 12 million Indians are affected by glaucoma 

accounting for 12.8% of the blindness in the country, with 45 to 55% of primary glaucoma being PACG3. The 

many clinical entities grouped under angle-closure glaucoma are characterized by iridotrabecular apposition or 

adhesion or both. In most cases, no problem is detected until the outflow facility has decreased enough to cause a 
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clinically significant elevation of intraocular pressure (IOP).The sequence of events and the mechanism can be highly 

variable, however, in each case an initial attempt to identify the anatomical changes and pathophysiology must be carried 

out to make the correct and early diagnosis in order to choose the most appropriate management. A large proportion of 

PACG was undiagnosed and untreated because; more than 80% of the chronic angle closures have no significant 

symptoms. Because visual loss resulting from PACG is potentially preventable, if peripheral iridotomy or iridectomy is 

performed in the early stages, strategies for early detection of PACG could reduce the high risk of blindness resulting from 

PACG4. ACG can be diagnosed by relatively simple, appropriate tests before an obvious acute attack develops. Hence, to 

know whether the screening tests can determine the patients at risk of developing ACG, the following study is imminent. 

To study various risk factors of angle closure glaucoma suspect. 2) To diagnose early disease and prevent visual morbidity. 

MATERIALS AND METHODS 

The Observational, Cross-sectional study was conducted in the Department of Ophthalmology, PES Institute Of 

Medical Sciences And Research hospital, Kuppam, Andhra Pradesh on patients with primary angle closure suspect during 

November 2014 to June 2016. Patients, who are attending ophthalmology OPD at PES hospital during November 2014 to 

June 2016 was considered for the study. A desired sample size of 57cases was considered for the study. All the patients 

meet inclusion criteria; age group between 40-70 years with following risk factors willing to give valid consent for clinical 

examination and evaluation and patients with any one of the following risk factors were included in the study viz., Family 

history of Glaucoma, Refractive error (Hypermetropia) and Shallow AC.Exclusion criteria; secondary glaucomas, 

Mentally challenged patients and patients with age less than 40 years and more than 70years.The study was approved by 

the Ethical and Research Committee PES Institute of Medical Sciences and Research, Kuppam. After finding the 

suitability in accordance with inclusion and exclusion criteria, the patients were considered for the study. The summary 

and objective of the study briefed to the patients for collection of relevant data and informed consent was obtained. After 

taking informed consent of all the eligible patients they were subjected to detailed examination like history, general 

physical examination and systemic examination. Ocular examination consisted Visual acuity, refraction, torch light 

examination, slit lamp examination, Ophthalmoscopy, tonometry, Gonioscopy, A-scan biometry, Ultrasound 

Biomicroscopy and automated perimetry.A detailed proforma of the case sheet as been shown later, Vision and refraction 

was done with snellens chart & recorded.  

Vanhericks Technique of Estimation of PACD 

The grading of limbal chamber depth was carried out with a slit lamp. The illumination column was offset from 

the axis of the microscope by 600, objective magnification was set to 1.6 xs, and the brightest, narrowest possible vertical 

beam of light was directed at the temporal limbus, perpendicular to the ocular surface, and viewed from the nasal aspect. 

The beam was positioned at the most peripheral point of the cornea allowing a clear view of the AC and peripheral iris. 

Gonioscopy technique Gonioscopy was performed at a low level of ambient illumination using a goldmann 3- mirror lens 

at high magnification (1.6) with the eyes in the primary position of gaze. A 1mm light beam was reduced to a narrow slit, 

and the vertical beam was set horizontally for assessing superior and inferior angles and vertically for assessing nasal and 

temporal angles. Care was taken to avoid light falling on the pupil during gonioscopy. Paracaine used as a corneal 

anesthetic. A 2% Hypermellose solution was used as a coupling medium for the contact lens. The shaffer‟s grading scheme 

which is based on the angle structures visible during the examination was used. AC angles were classified as occludable or 

non occludable. 
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Goldmann Applanation Tonometry 

Goldmann tonometry is considered to be the gold standard IOP test and is the most widely accepted method. A 

special disinfected prism was mounted on the tonometer head and then placed against the cornea. The examiner then used a 

cobalt blue filter to view two green semi circles. The force applied to the tonometer head was then adjusted using a dial 

connected to a variable tension spring until the inner edges of the green semicircles in the viewfinder meet. When an area 

of 3.06mm had been flattened, the opposing forces of corneal rigidity and the tear film were roughly approximate and 

cancelled each other out, allowing the pressure in the eye to be determined from the force applied. 

• A-Scan Biometry: Using A-Scan biometry, the ultrasound probe was placed directly on the corneal surface. 

Average anterior chamber depth and lens thickness were noted.  

• Perimetry: A glaucomatous visual field defect was considered to be present, if the following were found: (1) 

glaucoma hemifield test (GHT) result outside normal limits, and (2) a cluster of three or more non edge, 

contiguous points, not crossing the horizontal meridian, with a probability of <5% 

• Laser Iridotomy: Prophylactic laser iridotomy is done in patients, who are having occludable angles, diagnosed 

as PACS and who are willing for treatment. It establishes a free communication between the anterior and posterior 

chambers. 

RESULTS 

 

Figure 1: Age Wise Distribution of Patients 

The Mean age of the patient presented to our OPD during the study was 48.14 ± 6.90 years. 43.85% of patients 

were in the age group of 40-45 years, 22.80% patients were in the age group of 46-50 years, 19.29% of patients were in the 

age group of 51-55 years, 7.01% of patients were in the age group of 50-60 years and 7.01% were above 60 years of age. 

Male comprises 19.30% and female was 80.70 %.Male and female ratio was 1:4. Family history of angle closure glaucoma 

was present in 7.017% (4) patients, whereas 92.90% (53) patients had no family history of angle closure glaucoma. 

Systemic associations like diabetes, hypertension was present in 17.54% (10) patients whereas 82.45% (47) patients had no 

systemic associations. 26.31% (15) patients presented with symptoms like headache, browache, eye pain while 73.68 % 

(42) patients did not show any symptoms related to ACG and were classified as PAC suspect based on clinical 
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examination. The Visual acuity was in the normal range for 53.50% (61) eyes i.e., 6/6-6/12, whereas 42.10% (48) eyes 

were in the range of 6/18– 6/36 and only 4.38% (5) patients had vision equal to or less than 6/60. Of all the patients, 

77.19% (88) eyes were hypermetropes whereas 22.80% (26) eyes were emmetropes and none were found to have 

myopia.31.57% (36) eyes had grade 1 peripheral anterior chamber depth, 54.38% (62) eyes had grade 2 peripheral anterior 

chamber depth and 14.03% (16) eyes had grade 3 peripheral anterior chamber depth, according to van herick's grading. 

21.92% (25) eyes had IOP between 10-12 mm hg, 23.68% (27) eyes had IOP between 13-15 mm hg, 42.10% (48) eyes had 

IOP between 16-18 mm hg, 7.01% (8) eyes had IOP between 19-21mm hg, 5.26% (6) eyes had IOP equal or greater than 

22mm hg. 35.08% (40) eyes had gonioscopy angle of grade 1, 49.12% (56) eyes had gonioscopy angle of grade 2, 15.78 % 

(18) eyes had gonioscopy angle of grade 3 and none had grade 4 angle. 7.01% (8) eyes had anterior chamber depth of 1.5-

1.99mm, 27.19% (31) eyes had anterior chamber depth of 2.0-2.49mm, 49.42% (56) eyes had anterior chamber depth of 

2.50-2.99mm, 13.15%(15) eyes had anterior chamber depth of 3.0-3.49 and only 3.5%(4) eyes had anterior chamber depth 

greater than 3.5mm. In total, 66.66% (76) eyes had occludable angles, whereas, 33.33% (38) eyes had non occludable 

angles. 42.10% (32) eyes with van hericks grade 1 peripheral anterior chamber depth had occludable angles, whereas 

57.89% (44) eyes with van hericks grade 2 had occludable angles. 

 

Figure 2 

Axial length was between 20-20.99mm in 2.6%(3) eyes, 21-21.99mm in 23.68%(27) eyes, 22-22.99mm in 

56.14%(64) eyes and 17.54% (20) eyes had axial length greater than 23mm. Lens thickness was between 2.5-3.49 mm in 

6.14% (7) eyes, 3.5-4.49 mm in 50% (57) eyes, 4.5-5.49 mm in 38.59% (44) eyes and 5.26% (6) eyes had lens thickness 

greater than 5.5mm. 3.5% (4) eyes had early visual field changes at the time of presentation in one eye, whereas 96.49% 

(110) eyes were identified as suspects, even before perimetric changes. Peripheral iridotomy was done for 26.31% (30) 

eyes having occludable angles and willing for treatment. 

DISCUSSIONS 

Glaucoma is the leading cause of irreversible blindness worldwide, second only to cataract as most common cause 

of blindness overall (14%). Primary angle closure glaucoma (PACG) contributes considerably to the global burden of 

visual impairment. Hence, the need to detect risk of eyes and plan for a prophylactic intervention (laser PI) to prevent 

occurrence of visual impairment and resulting morbidity. Ocular biometric studies have shown that, eyes with angle 

closure have characteristics different than normal eyes like shallower AC, increased lens thickness and smaller axial 
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length. Poor economical background, public unawareness and unavailability of resources to detect glaucoma are 

responsible factors for increasing glaucoma population in developing countries. People from rural setup have difficulty in 

seeking comprehensive eye examination, and hence glaucoma behaves like a “Silent sight killer” and goes unnoticed. 

Awareness of glaucoma is very poor in urban as well as rural population of India as compared to western countries46. 

There is necessity of actively looking at the disease because, one in eight persons above the age of 40 years in India is 

either suffering from glaucoma or is at risk of the disease46. This study consisted of 114 eyes of 57 patients studied from 

November 2014 to June 2016.The patients having high risk for developing angle closure glaucoma were selected for the 

study with their consent and were subjected for detailed history, relevant ophthalmic examination at P.E.S hospital and 

results were tabulated and analysed. Mean age of the patient presented to our OPD during the study was 48.14 ± 6.90 

years. 43.85% of patients were in the age group of 40-45 years, 22.80% patients were in the age group of 46-50 years, 

19.29% of patients were in the age group of 51-55 years, 7.01% of patients were in the age group of 50-60 years and 

7.01% were above 60 years of age. Most common age group, at which ACG suspects presented were 40-45 years of age. 

Our study is in concurrence with the various population-based studies carried out in India, which shows PACS were in age 

group >45 yrs. In present study 46(80.70%) patients were females, whereas 11(19.70%) patients were males showing 

fourfold increased prevalence of angle closure glaucoma in female population. There is statistically significant 

predominance of females in populations with pupillary block glaucoma, which is felt to be due to shallow anterior chamber 

in females in general. Studies that had similar age distribution results, when compared to our study. Similar study reported 

by Salmon JF in mixed race from the western cape area of south Africa shows, women affected more often than men, 

independent of age, total 7.017% (4) patients had family history of angle closure glaucoma, whereas 92.90% (53) patients 

had no family history of angle closure glaucoma showing no significant inheritance factor role in this disease entity. 

However, some studies which showed significant genetic predisposition included and reported by Perkins ES et al, Spaeth 

GL et al., A positive family history of primary ACG is an additional risk factor. The frequency of occludable angles is 3.5-

6 times higher in first-degree relatives of patients with Primary ACG. The inheritance pattern of primary ACG is believed 

to be polygenic59, 60, although pedigrees with a high prevalence of primary ACG have been reported with both autosomal 

dominant and recessive inheritance patterns. Mapstone R et al. suggested an increased prevalence of denervation super 

sensitivity to autonomic agonists in angle closure glaucoma cases having type II Diabetes mellitus. Numerous studies have 

reported that narrow angles and primary ACG occur more frequently in hyperopic eyes than in emmetropic or myopic 

eyes13, 47, and 52. Our study is in concurrence with the study done by John F. Salmon showing increased prevalence of 

PACG in patients with hypermetropia and shallow anterior chamber15. Eyes with PACG usually possess characteristic 

anatomical features such as a smaller corneal diameter, a steeper corneal curvature, a shallower anterior chamber, a thicker 

and more anteriorly positioned lens, and a shortened eyeball, often accompanied by hyperopic refraction error. Monisha E. 

Nongpiur, Xin Wei, Liang Xu, Shamira A etal.79 study showed the lack of association between the PACG susceptibility 

loci with anterior chamber depth and/or axial length, suggesting that predilection to PACG may be mediated by factors 

other than shallow anterior chamber or short eyeball length like, inheritance factors like genetic predisposition and 

polygenic inheritance, which differ from one population to other population. 

CONCLUSIONS 

The present study concludes that, the measurement of peripheral anterior chamber depth is believed to be useful 

for glaucoma screening ophthalmologists while utilizing gonioscope, and should make the final assessment. It would be 

necessary to develop an affordable and non-invasive method for enabling non physicians to evaluate anterior chamber 
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angle as well as testing equipment, that allows narrow angle eyes and PACG eyes to be detected easily, safely, and 

reliably. For primary angle closure (PAC) or early primary angle closure glaucoma, case detection presents the unique 

opportunity to prevent blindness from glaucoma. 
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