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distribution of  ACG has shown striking differences by racial 
groups in individual over 40 years of  age, with optic nerve 
damage which occurs after a sudden rise of  intraocular 
pressure [IOP] associated with a PAACG episodes). The optic 
disc appears edematous during this episode and pallor with or 
without cupping may develop after remission. When treatment 
is delayed vision may reduce markedly to hand movement 
or light perception.1 Pathologically, the ganglion cells die 
by apoptosis and their axons disappear over and above the 
normal apoptotic loss that occurs naturally with age. Perimetric 
examination during acute episodes is difficult and usually 
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Abstract
Introduction: Primary acute angle closure glaucoma (PAACG) is an ophthalmic emergency and potentially blinding diseases 
(the distribution of ACG has shown striking differences by racial groups in individual over 40 years of age with optic nerve 
damage which occurs after a sudden rise of intraocular pressure associated with a PAACG episodes).

Materials and Methods: The study enrolled 30 patients with unilateral PAACG attack in the first 4 months after remission and 
30 normal persons for control. Using the stratus optical coherence tomography (OCT) (Version 4.0.2) and GDx variable corneal 
compensation (VCC), the retinal nerve fiber layer (RNFL) thickness was assessed in both eyes within 2 weeks after PAACG 
and again after 4 months. As assessed by OCT and GDx VCC, RNFL thickness in subjects became thicker at 2 weeks and 
thinner by 4 months of acute attack compared with the fellow unaffected and normal eyes.

Results: RNFL of PAACG eyes became thicker by an average of 143.87 ± 15.23 µ compared to 108.53 ± 7.44 µ in the fellow eye 
and 108.90 ± 7.93 µ in the normal eye (P < 0.001) within 2 weeks. It became thinner by an average of 88.73 ± 10.27 µ in the affected 
eyes compared to 107.87 ± 7.20 µ in the fellow eyes and 107.17 ± 7.29 µ in the normal eye (P < 0.001) at 4 months. Significant 
differences were demonstrated comparing the average and four quadrant RNFL thickness for attacked eyes and those of normal 
control (P < 0.001) and fellow eyes (P < 0.001-0.002) using analysis of variance both within 2 weeks and at 4 months after remission.

Conclusion: Using OCT and GDx VCC, RNFL thickness was found increased in eyes immediately after an episode of PAACG 
followed by a decrease in RNFL thickness over time (up to 4 months). This detection can aid in better understanding of the 
pathological changes in the retina in PAACG and thus help in the assessment and management of these patients.
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unreliable. After remission, visual field defect varies greatly in 
severity and type.2 Measurement of  retinal nerve fiber layer 
(RNFL) thickness loss after PAACG is very important as it 
is both objective and sensitive in terms of  detection of  optic 
disc damage with either normal or unreliable fields.

In recent years various glaucoma imaging modalities - optical 
coherence tomography (OCT), scanning laser polarimetry 
(SLP), confocal scanning laser ophthalmoscopy, SLP + variable 
corneal compensation (VCC) (GDx VCC, Carl Zeiss 
Meditech, Inc., Dublin, CA) in the management of  glaucoma. 
OCT is a high-resolution glaucoma imaging device capable 
of  obtaining reproducible RNFL thickness measurement.3-5 
This device has been shown in cross-sectional studies to 
allow differentiation between normal and glaucoma patient.6-9 
Studies have shown that SLP with VCC significantly improves 
the structure  -  function relationship10,11 agreement with 
other imaging technologies10,12 and discriminating power for 
detection for glaucoma.13-16

MATERIALS AND METHODS

This was a prospective observational study undertaken in a 
tertiary health-care center in West Bengal from March 2014 
to February 2015 which was approved by institution ethics 
committee. A prior written consent from the participants was 
taken. The study population included 30 eyes of  the patient 
with unilateral attack of  PAACG, 30 fellow eyes and 30 eyes 
of  control, patient attending ophthalmology outpatient 
department of  same age and sex without symptoms and 
sign suggestive of  ACG over a time period of  1 year. To 
be eligible patients required to have at least two of  the 
following symptoms - ocular pain, blurred vision, headache, 
vomiting and presence of  any of  the signs like conjunctival 
congestion, mid dilated nonreactive pupil, corneal edema, 
IOP >45 mmHg, closed angle on gonioscopy, duration of  
PAACG attack ≤120 h and complete resolution of  attack 
with medical therapy and surgery and IOP below 21 mm Hg 
after treatment. Patients were excluded if  the attack was 
bilateral, secondary angle closure, PAACG of  the fellow eye 
in the past, refractive error of  ≥5.00 D spherical and or 3.0 D 
cylindrical, persistent corneal edema or opacity after PAACG 
attack, previous intraocular surgery or intraocular disease that 
may result in abnormal RNFL thickness. OCT and GDx 
VCC were done once at 2 weeks and an interval of  4 months. 
The parameters studied were the global RNFL thickness and 
four quadrant RNFL thickness. Each subject underwent a 
comprehensive ophthalmological examination including 
best corrected visual acuity, IOP by Goldmann applanation 
tonometry, Slitlamp Biomicroscopy, Gonioscopy, Fundus 
evaluation on slit lamp with +90 D lens, standard achromatic 
perimetry on Humphrey Field Analyzer using 30-2 testing 
protocol by Swedish interactive threshold algorithm standard 
protocol. P < 0.05 was considered as significant.

RESULTS

A total of  30 patients and 30 controls with the same sex ratio 
with age group between 25 and 65 years were studied (Table 1). 
The mean duration of  the PAACG attack was 72 ± 48 h. 
The global and four quadrant RNFL thickness as measured 
by OCT and GDx VCC showed a statistically significant 
difference between the eyes with acute attack and fellow or 
normal eye (P < 0.001) at 2 weeks - Table 2. These parameters 
also changed significantly within 4 months in eyes suffering 
from the acute attack. The statistical analysis was done by one-
way analysis of  variance. The average and (four quadrants) 
RNFL thickness in the eyes suffering from PAACG attack 
increased to 143.87±15.23 µ compared to 108.53±7.44 µ of  
the unaffected fellow eyes at 2 weeks (P < 0.001). The four 
quadrants RNFL also increased in the affected eyes at 2 weeks 
but not in the fellow eyes. At 4 months of  follow-up also 
the four quadrant RNFL thickness decreased in the affected 
eye compared to the fellow eyes or normal eyes (P < 0.001) 

Table 1: Characteristics of study population
Characteristics n=30

Affected eyes Unaffected eyes Controls
Age 45±20 46±18 46±13
IOP 42±3.6 13±3.9 12±2.8
Visual field

MD −6.4±3.2 −1.87±0.88 −1.56±0.56
PSD 3.87±2.22 2.22±1.08 1.67±0.89

IOP: Intraocular pressure, MD: Mean deviation, PSD: Pattern standard deviation

Table 2: The global and four quadrant RNFL 
thickness as measured by OCT and GDx VCC
Parameters Affected 

eyes±SD
Fellow 

eyes±SD
Control 

eyes±SD
P value

Average 
thickness

Within 
2 weeks

143.87±15.23 108.53±7.44 108.90±7.93 <0.001

At 4 months 88.73±10.27 107.87±7.20 107.17±7.29 <0.001
Superior 
quadrant

Within 
2 weeks

173.00±23.51 131.97±12.77 132.57±12.54 <0.001

At 4 months 101.43±21.29 131.17±12.74 129.93±12.35 <0.001
Nasal quadrant

Within 
2 weeks

112.77±21.83 83.87±13.44 83.27±12.92 <0.001

At 4 months 68.40±15.98 82.83±14.05 84.50±13.68 <0.001
Inferior quadrant

Within 
2 weeks

196.13±25.17 149.77±12.60 146.90±14.39 <0.001

At 4 months 110.03±26.96 150.00±12.90 147.77±13.71 <0.001
Temporal 
quadrant

Within 
2 weeks

96.03±25.83 71.70±9.65 73.10±10.64 <0.001

At 4 months 64.00±10.31 74.43±10.83 75.40±11.75 <0.001
RNFL: Retinal nerve fiber layer, OCT: Optical coherence tomography, SD: Standard 
deviation, VCC: Variable corneal compensation
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vide Table 2. Therefore, we conclude that there is an initial 
increased in global RNFL thickness after an acute attack 
followed by a decrease around 4 months.

The average, temporal, superior, nasal and inferior 
peripapillary RNFL thickness as measured by OCT and 
GDx showed a statistically significant difference between 
the eyes with acute attack and fellow or normal eyes, 
respectively (P < 0.001).

DISCUSSION

In our study, the possible explanation for the increased 
global average and four quadrant RNFL thicknesses at 
2 weeks is the apparent edema of  the Optic Nerve Head 
(ONH) after a PAACG attack persisting up to 2 weeks 
after onset in spite of  remission. Tso and Fine18 also 
found from histopathology that the peripapillary RNFL 
thickness increased in patient with optic disc edema. 
Yoles and Schwart19 have suggested a mechanism whereby 
glaucomatous neuropathy continues to progress even after 
alleviation of  the high IOP.

In this study, we find that the RNFL thickness in the affected 
eyes correlates with the interval of  follow-up of  PAACG. 
We find that there is a rapid thinning of  RNFL and gradual 
stabilization thereafter. This suggests that a longitudinal 
follow-up to detect changes in RNFL thickness is not only 
necessary to assess the actual loss and damage but also 
provides more information. The average and four quadrant 
RNFL thicknesses after the acute attack decreased in the 
affected eyes but not in the fellow eyes during the 4-month 
follow-up and an average and four quadrants RNFL thickness 
for the affected eyes correlated strongly with interval of  
follow-up, according to inverse regression analysis in this study.

The main limitation of  the study was a relatively small 
sample size and limited number of  the patient with less 
severe PAACG episodes (<48 h).

CONCLUSION

Results of  this intereye and intertest comparison of  
RNFL thickness after a single unilateral PAACG attack 
using Stratus OCT and GDx VCC demonstrated an initial 
increase in diffuse RNFL thickness followed by a decrease. 
The interval between the episodes and measurement 
influences the result of  RNFL thickness assessment. It thus 
appears reasonable to suggest that longitudinal follow-up 

must be considered in any comprehensive study of  the 
long-term effect of  PAACG.
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