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Abstract

Purpose: To describe the patterns of outcomes and management approaches to patients diagnosed with angle recession 
glaucoma presenting at the Glaucoma Department, Chittagong Eye Infirmary & Training Complex, and Bangladesh. 

Design: A hospital-based prospective observational case series review.

Participants: 25 patients who were diagnosed with angle recession glaucoma over a 1 year period from November 1st 2009 
to October 31st 2011.

Method: Patient particulars, history and mechanism of trauma were recorded. Ophthalmic examination details (including 
gonioscopy, intraocular pressure and fundoscopy) and management given were documented. Similar relevant details were 
recorded for three follow-up periods, on all patients, extending over a total period of 9 months.

Results: 25 patients with angle recession glaucoma were included in the study. Twenty-two of the patients were male. The 
mean age of patients was 34.9±20.84 years (Range: 9-72 years). All patients had an angle cleavage of more than 180 degrees, 
with 68% having a recession of 360 degrees. 56% had a history of hyphaema. In 88% of patients, the intra-ocular pressure (IOP) 
was controlled and kept at a stable level (<21mmHg) over follow-up. Of these, 91% were controlled by conservative treatment 
(topical anti-glaucoma drugs or observation) and 9% was controlled after cataract surgery. Patients with uncontrolled IOP 
(12%) were advised for filtration surgery. The mean IOP at time of diagnosis was 29.8±9.7mmHg (Range: 14-50mmHg). 
The mean IOP at last follow-up was 18.4±8.4mmHg (Range: 10-50mmHg). Visual Acuity (VA) for 23 patients (92%) either 
remained stable or improved. 

Conclusion: Angle recession glaucoma can cause further loss of vision in ocular trauma patients who may already have 
compromised vision due to injury. Control of IOP and preservation of presenting VA was seen in most cases with conservative 
management with topical medications and sustained follow-up. Patients sustaining blunt ocular trauma, especially those 
associated with hyphaema, should be advised for future follow up and have gonioscopic evaluation of the angle. 
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Abbreviations: IOP: Intra-Ocular Pressure; VA: Visual 
Acuity; ARG: Angle Recession Glaucoma; CEITC: Chittagong 
Eye Infirmary and Training Complex; SICS: Small Incision 
Cataract Surgery. 

Introduction					   

One of the long-term effects of eye injuries is the 
development of angle recession and subsequently Angle 
Recession Glaucoma (ARG). 60-94% of patients who have 
suffered blunt ocular injury have some degree of either 
angle recession or trabecular membrane damage [1-3]. The 
prevalence of people with angle recession was shown to be 
5.5% from a study done in South Africa [4]. Another study 
in the Cameroon [5] showed a prevalence of post-traumatic 
glaucoma, related to irido-corneal angle injuries, to be 2.1%. 
In a study done in India, 6 at an urban referral centre, shows 
a prevalence of 34 per 1000 glaucoma cases.

4-9% of patients with angle recession greater than 180 
degrees eventually develop glaucoma [1,2,7-9]. Even though 
the condition is referred to as “angle recession” (i.e the 
splitting of the circular and longitudinal muscles of the ciliary 
body), the real pathology behind the development of raised 
IOP is not the cleavage in itself. Wolf and Zimmerman [10] 
suggested that the recession is only evidence of past trauma 
and not the cause of the glaucoma in itself. It was suggested 
that initial trauma to the trabecular meshwork stimulated 
proliferative or degenerative changes in the trabecular tissue, 
which led to the obstruction of aqueous flow. Herschler J, et al. 
[11] supported this concept. Other mechanisms for delayed 
IOP elevation, in addition to alterations within the trabecular 
meshwork, include the extension of an endothelial layer with 
a descemet-like membrane from the corner over the angle 
[10]. 

So despite some injury patients being able to salvage 
some amount of functionable vision after injury repair and 
rehabilitation, they are still susceptible to further visual loss 
due to ARG (secondary damage). Thus, treatment of a patient 
with a history of ocular trauma does not end with the initial 
management of acute complications due to the injury itself. 
As seen, various mechanisms can lead to ocular hypertension 
and eventually optic nerve damage leading to glaucoma and, 
in severe cases, blindness.

ARG is usually managed in a step-wise manner. First 
medically and then via laser therapy [12]. Patients may 
not initially respond well to standard medical therapy 
and management options may usually lead to surgical 
procedures [13]. When medical and laser therapies have 
failed, an incisional outflow operation is usually indicated, 
such as trabeculectomy with mitomycin C [14-16] or valve 
implantation.

This study was done at the Chittagong Eye Infirmary 
and Training Complex (CEITC), one of the largest tertiary 
level ophthalmic centres in Bangladesh. It is the purpose of 
this study is to document and analyse the various patterns 
of outcomes and management approaches to patients 
diagnosed with ARG.

Method					   

This was a hospital-based combined non-concurrent and 
concurrent prospective cohort study of all cases presenting 
to the Glaucoma Department with a diagnosis of ARG. Cases 
were identified throughout a one year period from November 
1st 2009 to October 31st 2011. All patients were reviewed 
by a single consultant who took the history and necessary 
ophthalmic examination. 

Details of history included the biographical details of 
patients (age, gender, address etc.); history and mechanism 
of trauma. Ophthalmic examination was done on patients and 
examination details included visual acuity (VA); intra-ocular 
pressure (IOP) measurement by Goldmann Applanation 
Tonometer; gonioscopic findings by Goldmann 2-mirror 
contact goniolens; fundoscopic findings and any other 
notable ocular findings. The method of management was 
recorded. Diagnosis of ARG was done based on a combination 
of history, gonioscopic findings, fundoscopic findings and 
IOP readings. 

For previously diagnosed patients, their medical records 
were retrieved and relevant data were extracted and asked to 
come for follow-up as necessary. Newly diagnosed patients 
were duly processed and asked to return for future follow-
up visits. At least three follow-up data were recorded, 1 
month after diagnosis of ARG, then 3 months and 6 months. 
On all visits ophthalmic examination was done by the same 
consultant. 

After collection of data, they were then tabulated and 
analysed. Outcomes of management was assessed mainly 
with regards to IOP control. Statistical analysis was done 
using SPSS v.13. 

Results						    

A total number of 25 patients with ARG were encountered 
during the study period. The total number of eyes affected 
was 25. Of these, 14(56%) were newly diagnosed cases and 
11(44%) were previously diagnosed patients. 22(88%) of 
the patients were male and 3(12%) were female (Figure 
1). The mean age of patients was 34.9±20.84 years, ranging 
from 9 years to 72 years. With regards to the age group of 
patients, 8 patients (32%) were in the 0-19 years category 
and 5 patients (20%) in the 60-79 years category. In all age 
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group categories males were more than females (Table 1), 
p<0.4.

  Gender  
 Male Female Total

Age Groups

0 - 19 years 6 2 8 (32%)
20 - 39 years 5 1 6 (24%)
40 - 59 years 6 0 6 (24%)
60 - 79 years 5 0 5 (20%)

Total 22 3 25 (100%)

Table 1: Gender Distribution of patients in the defined Age Categories (p <0.4).

Figure 1: Gender Distribution of patients.

All of our patients had an angle cleavage of more than 
180 degrees, with 84% having an angle of recession more 

than 270 degrees and 17 patients (68%) having a degree 
of angle recession of 360 degrees (Table 2). 14 patients 
(56%) had a history of hyphaema at the time of injury, 
whilst 8 patients (32%) had associated traumatic cataract. 
Other associated clinical findings included lens subluxation, 
sphincter rupture, macula hole and choroidal rupture. 
56% had a history of trauma 1 year to 5 years prior. 28% 
had history of trauma occurring less than 1 year ago. In 
22 patients (88%), the IOP was controlled and kept at a 
stable level (<21mmHg) over the follow-up periods and in 
3 patients (12%) the IOP was not controlled (even after the 
use of three-drug anti-glaucoma topical therapy). The mean 
IOP at time of diagnosis of Angle Recession Glaucoma was 
29.8±9.7mmHg (Range: 14-50mmHg). The mean IOP at last 
follow-up was 18.4±8.4mmHg (Range: 10-50mmHg). 

Degree of Angle Cleavage Number Percent Cumm. Percent
360 degrees 17 68% 68%
270 degrees 4 16% 84%
180 degrees 4 16% 100%

TOTAL 25 100% 100%
Table 2: Degree of Angle Cleavage found on Gonioscopic Examination.

Of the 22 patients whose IOP were controlled, 20(91%) 
were controlled by conservative treatment (use of single or 
dual topical anti-glaucoma drugs or by observation). The 
remaining 2 patients (9%) had surgical intervention (Small 

Incision Cataract Surgery in both cases). Patients with 
uncontrolled IOP (12%) were advised for filtration surgery 
(Figure 2).

Figure 2: Management approach for the control of IOP.
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The VA for 23 patients (92%) either remained stable 
or improved, in 2 (8%) patients the VA worsened. The last 
recorded VA of patients in the follow-up showed 7 patients 
(28%) having a VA of 6/18 and better, whilst 13 patients 
(52%) had a VA ranging from 6/24 to 3/60. 5 patients (20%) 
had a VA of CF at ½m and worse. 

Discussion					   

The effects of the injury itself on the eye can be very 
devastating (i.e. primary damage due to the injury). It is 
estimated globally, that 1.6 million cases of blindness are 
caused by eye injuries and a further 2.3 million cases with 
low vision are caused by eye injuries [17]. Approximately 
19 million cases of monocular blindness are estimated to be 
due to eye injuries [17]. According to a report by Thylefors 
[18], particularly in developing countries (like Bangladesh); 
trauma is often the most important cause of unilateral loss 
of vision (as much as 5% of all blindness). It further states 
that males tend to have more eye trauma than females and 
that lower socioeconomic classes are more associated with 
ocular trauma.

Despite some amount of initial loss of vision sustained 
by the patient (whether due to traumatic corneal scarring, or 
choroidal rupture etc.), they are susceptible to further loss 
of vision due to ARG. In literature and studies it has been 
shown that ARG can develop as soon as within years, or even 
decades after the trauma. One study showed mean duration 
of 16 years [11]; one done in South Africa showed a latency 
period of 7.6±9.5 years [14]; whilst a study in Cameroon 
showed a shorter period of 3.7 years [5]. Thus, patients who 
sustain ocular injuries need to be assessed indefinitely to 
preserve whatever remaining visual function they have to 
prevent secondary damage. Our study showed majority of 
our patients (56%) with a latency period within the range 
of 1 year to 5 years. These findings, along with those of other 
studies, show that we cannot define a specific time period of 
the development of ARG, thus reinforcing the need for life-
long follow-up of trauma patients. 

ARG is expected to be more common in males [4,19] due 
to the fact that males are more predisposed to have ocular 
injuries in general (an accepted global pattern showed by 
many international studies in developing and developed 
countries) [20-25]. This trend is in keeping with those found 
in our study which showed that 88% of our patients were 
male (Figure 1) and that the male to female ratio in all age 
groups was consistently higher (Table 1). 

The mean age of our patients was 34.9±20.84 years 
with a wide range from 9 years to 72 years. A similar wide 
range was seen in a study in the Cameroon 5 (with a range 
of 17 to 67; Mean 45.9±18.3 years). Though advanced age 

is associated with ARG, in our study 8 patients (32%) were 
in the 0-19 years category and 5 patients (20%) in the 60-
79 years category (Table 1). Our data shows a fairly even 
distribution amongst the various age groups with a slight 
peak in the younger age group (0-19 years). We attribute 
this to the fact that younger patients are more susceptible to 
ocular trauma [21,26].

There are a few proven identifying risk factors that can 
assist in predicting if a patient with ocular will develop ARG. 
Some of these include poor initial visual acuity, advanced 
age, lens injury, angle recession, hyphaema [8], elevated 
baseline IOP and angle recession of more than 180 degrees 
[9,27]. Many studies in developing and developed countries 
have shown the association between hyphaema and angle 
recession [6,8,27-29]. Patients who have hyphaema at time 
of injury are more likely to develop angle recession. In Iran 
[30], 62% of patients with hyphaema had angle recession 
of more than 180 degrees. One study from Portugal [31] 
showed a 55.6% incidence of AR in patients with hyphaema. 
56% of our patients had a history of hyphaema at the time 
of injury. Presence of hyphaema signifies compromise to 
the blood vessels of the anterior uvea (iris and/or ciliary 
body). Thus, the management of patients presenting with 
hyphaema needs to include gonioscopic evaluation of the 
angle at some point. This can at least help us to guide the 
future management of our trauma patients and to prevent 
any further loss of vision. Other associated clinical features 
found in our patients included traumatic cataract (32%), 
sphincter rupture, subluxated lens and posterior segment 
involvement (such as choroidal rupture and macula hole). 

All of our patients had a degree of angle cleavage of 
more than 180 degrees with 17 (68%) of the patients having 
a degree of angle recession of 360 degrees (Table 2). This 
correlates with the general fact that patients with an angle 
recession of more than 180 degrees or more are more 
susceptible to developing glaucoma [1,3,7-9]. Apart from this, 
we had a higher number of patients with angle recessions 
more than 270 degrees (Figure 3) when compared to other 
similar studies [19,30].

     

Figure 3: Wide ciliary body band seen on gonioscopy.
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The mean IOP at the time of diagnosis of Angle Recession 
Glaucoma was 29.8±9.7mmHg (Range: 14-50mmHg). The 
mean IOP at last follow-up was 18.4±8.4mmHg (Range: 10-
50mmHg) (p<0.017). This is slightly lower than findings of 
a study done in the Cameroon5 (mean IOP was 36.9±13.8 
mmHg, Range: 22-66 mmHg at the first examination and 
24.3±13 mmHg, Range: 12-29 mmHg at the last examination). 
The mean IOP at last follow up is comparatively lower in our 
study, even though three of our cases are still uncontrolled. 

Of the 22 patients whose IOP were controlled, none of 
them required a surgical filtering procedure. 20 of these 
patients were controlled by conservative treatment (use of 
single or dual topical anti-glaucoma drugs or by observation) 
and the remaining 2 patients had surgical intervention 
(Small Incision Cataract Surgery [SICS] in both cases). 
The topical medications used varied and was based upon 
clinical judgement. They included mostly beta-blockers 
(timolol maleate) and alpha-2 agonists (brimonidine). From 
(Figure 2) we can notice that, 5 of our patients required no 
intervention, which means that these patients can maintain 
a regular IOP (and also a stable glaucoma status) with their 
post-traumatic aqueous outflow pathways. The two patients 
who had SICS done were done primarily to relieve visual 
compromise due to cataract. As we saw they benefited 
additionally with a reduction in their IOP post-surgery. Three 
patients (12%) whose IOP were not controlled, even after the 
use of three topical drugs, were advised for filtering surgery. 

The VA for 23 patients (92%) either remained stable or 
improved, in 2 (8%) patients the VA worsened. In the latter 
two patients, the decrease in VA over the follow-up period 
was due to progression of cataract. The last recorded VA of 
patients in the follow-up showed 7 patients (28%) having 
a VA of 6/18 and better, whilst 13 patients (52%) had a VA 
ranging from 6/24 to 3/60. 5 patients (20%) had a VA of CF 
at ½m and worse. The VA remained stable or improved in 
most of our patients, even though majority of our patients fell 
within the category ranging from 6/24 to 3/60. In most cases, 
the poor status of VA was due to a combination of causes 
including primary damage due to injury and glaucomatous 
damage due to delayed presentation. 

We consider it significant to note that 88% of our patients 
could have been managed conservatively and without non-
filtering surgical procedures. In 3 of our patients the IOP were 
not controlled (Figure 2), after being treated with topical 
medications, and their management options are presently 
being reviewed. Most studies suggest that management 
of ARG cases, as stated earlier, should be in a step-wise 
manner. First medically, then via laser therapy and for those 
that do not respond to these, there are surgical options 
available [12,13]. Two studies, one from Israel [31,32] and 
another from Japan [33] have shown good results with laser 

trabeculopuncture. When medical and laser therapies have 
failed, an incisional outflow operation is usually indicated 
such as trabeculectomy with mitomycin C14-16 or implant. 
Trabeculectomy with mitomycin C has shown to be most 
effective even though there are risks of bleb failure [34] and 
bleb infection [14]. 

Conclusion				     	  

Angle recession glaucoma can cause further loss of 
vision in ocular trauma patients who may already have 
compromised vision due to injury. Control of intra-ocular 
pressure and preservation of presenting visual acuity was 
seen in most cases with conservative management with 
topical medications and sustained follow-up. Patients 
sustaining blunt ocular trauma, especially those associated 
with hyphaema, should be advised for future follow up and 
have gonioscopic evaluation of the angle. All cases had an 
angle recession more than 180 degrees. 
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