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Abstract: Purpose: This study aims to find out the outcome of trabeculectomy in Primary Open Angle Glaucoma (POAG) in at least 6 

months follow-up in terms of intraocular pressure reduction at Takeo Eye Hospital from January 1, 2013 to December 31, 2016. Methods: 

A retrospective study on 56 eyes (56 patients) with Primary Open Angle Glaucoma (POAG) which underwent trabeculectomy in patients 

who are over 40 years old were selected. Post-operative complete success was defined as IOP ≤21 mmHg without any antiglaucoma drug, 

qualified success was described as IOP ≤21 mmHg with medication, while failure was termed when IOP >21 mmHg with medication. 

Results: There were 56 eyes (56 patients) were selected and came to the data analysis. Among 56 patients, there were 39 (69.64 %) female 

and 19 (30.36 %) males. Of the study population, the age ranges from 41 to 69 and we noticed that the group of patients who were in 51 

to 60 years of age represented the biggest number 26 eyes (46.43 %). In total 56 patients, the greatest number of patients came from Takeo 

province (42.86 %) and the provinces or city nearby. At final visit, the study showed complete success rate was obtained in 25 eyes (44.64 

%), qualified success achieved in 14 eyes (25 %), while other 17 eyes (30.36 %) failed. Conclusion: This retrospective study indicates a 

moderate success rate (44.64%) for trabeculectomy in terms of IOP outcome. Considering the potential for improved outcomes, combining 

antimetabolites into trabeculectomy protocols is recommended to improve surgical efficacy and enhance the quality of life of glaucoma 

patients in our country. 
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1. Introduction 
 

Glaucoma is the second most common cause of blindness 

worldwide, and is the leading cause of irreversible blindness 

in the world. Primary open angle glaucoma (POAG) is the 

most prevalent type of glaucoma in the United States and 

affects about 2 % of individuals over age 40 [1, 2]. Blindness 

due to glaucoma in the US is estimated to cost over $1.5 

billion annually, and the problem is expected to increase as 

the population ages [3]. 

 

Glaucoma is a chronic, progressive optic neuropathy 

characterized by thinning of the neuroretinal rim of the optic 

disc [4]. It results in a characteristic appearance of the optic 

nerve head called cupping, and a corresponding loss of visual 

field. Importantly, the early symptoms of glaucoma can be 

quite subtle, and over half of individuals affected are not 

aware that they have the disease. Early recognition is 

important because the prognosis can be good if patients are 

diagnosed and treated appropriately early on in the disease 

process, but if left untreated it can progress to irreversible 

blindness [2]. 

 

Since the first description of trabeculectomy in 1968 by 

Carins and Watson from Addenbrooke's Hospital in 

Cambridge, United Kingdom, it has become the most widely 

used procedure in the surgical management of glaucoma [5, 

6, 7]. 

 

In our study, the intention is to evaluate the outcome in terms 

of intraocular pressure reduction of trabeculectomy without 

antimetabolite in Primary Open Angle Glaucoma (POAG) 

eyes at Takeo Eye Hospital, a rural eye hospital in the 

southwest of Cambodia where there are hundreds of patients 

come to find the low cost or free of charge eye examination 

and treatment services. Even Takeo Eye Hospital is a big 

NGO eye hospital that provides a huge number of surgeries, 

yet this hospital is still lack of some resources of modern or 

expensive medications such as antimetabolites which is a 

useful adjunctive medication for various ocular surgeries, 

especially trabeculectomy in glaucoma treatment. Based on 

the aforementioned reasons, our study named trabeculectomy 

outcome in primary open angle glaucoma at Takeo eye 

hospital from January 1, 2013 to December 31, 2016 was 

conducted. 

 

2. Methods and materials 
 

A retrospective study was conducted on eyes diagnosed with 

Primary Open Angle Glaucoma in patients older than 40 years 

who underwent trabeculectomy at Takeo Eye Hospital in 

Takeo Province, Cambodia, from January 1, 2013, to 

December 31, 2016. Takeo Eye Hospital, a prominent eye 

hospital and training center for ophthalmic professionals, 

facilitated the study. The subjects selected were Cambodian 

patients at least 40 years of age with Primary Open Angle 

Glaucoma who underwent trabeculectomy due to inadequate 

intraocular pressure reduction with anti-glaucoma 

medications. Within this period, a total of 56 eyes (56 

patients) diagnosed with primary open angle glaucoma 

underwent trabeculectomy surgery at Takeo Eye Hospital in 

Takeo Province, Cambodia.  
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2.1 Inclusion criteria 

 

• Cambodian patients with Primary Open Angle Glaucoma 

who are failed to reduce IOP with antiglaucoma drugs. 

• Age > 40 years’ old.  

• Patient had undergone trabeculectomy by experienced 

surgeons at Takeo Eye Hospital 

 

2.2 Exclusion criteria  

 

• Secondary glaucoma. 

• Bilateral trabeculectomy surgery 

• History of eye injury or trauma. 

• Necessity for a combined cataract procedure. 

• Necessity for post-operative trabeculectomy revision in 

the period of follow up. 

• Patients who were not able to follow-up up to 6 months. 

 

2.3 Sampling technique 

 

Within the study period, there were 87 trabeculectomy 

surgical cases done by two experienced surgeons at Takeo eye 

hospital identified from hospital database. We finally used 

convenience-sampling selection, which allowed us to select 

56 patients (56 eyes) for this study. 

 

2.4 Postoperative regimen and follow up 

 

The postoperative regimen included topical atropine two 

times per day for the first week time, antibiotic and steroid 

were given up to 6 to 8 weeks and being tapered depending 

on degree of inflammation. After surgery, patients were 

visited at least 3 times during the first month, and monthly 

until at least 6 months. At each visit, intraocular pressure must 

had been obligatorily taken.  

 

2.5 Postoperative success criteria 

 

The postoperative success criteria of our study were graded 

into three types: 

• Complete success: IOP ≤21 mmHg without any 

antiglaucoma drugs. 

• Qualified success: IOP ≤21 mmHg with at least one 

antiglaucoma drug. 

• Failure: IOP >21 mmHg with at least one antiglaucoma 

drug. 

 

3. Results 
 

Initially, there were 87 eyes (87 patients) with primary open 

angle had been undergone trabeculectomy by experienced 

surgeons identified from Takeo Eye Hospital database during 

this 4 year period. After reviewing those 87 patient files, we 

found only 56 eyes (56 patients) with complete data and these 

form the sample size of our study. Among 56 patients, there 

were 39 (69.64 %) female and 19 (30.36 %) males (Figure 

01). 

 

In the study population, the age ranges from 41 to 69 and we 

noticed that the group of patients who were in 51 to 60 years 

of age represent the biggest number 26 eyes (46.43 %), while 

there were 14 eyes (25 %) and 16 eyes (28.57 %) in group of 

patients who were 40-50 and 61-70 years old, respectively 

(Figure 02). 

 

 
Figure 1: Gender distribution 

 

 
Figure 2: Age distribution 

 

In total 56 patients, the greatest number of patients came from 

Takeo province and the provinces or city nearby such as 

Kampot, Phnom Penh, Kompong Speu and Kandal while the 

further provinces represented the smaller amount (Figure 03). 

 

 
Figure 3: Geographic distribution 

 

The study results revealed complete success rate was obtained 

in 25 eyes (44.64 %), qualified success was achieved in 14 

eyes (25 %), and other 17 eyes (30.36 %) were failed (Figure 

04). 
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Figure 4: Trabeculectomy outcome by IOP 

 

4. Discussion 
 

Our study found there were 39 eyes (69.64 %) females and 17 

eyes (30.36 %) males who received trabeculectomy without 

antimetabolite at Takeo Eye Hospital in the period of study. 

There is evidence that showed a greater number of women (55 

%) than men are affected secondary to their greater longevity 

[8]. It is predicted that 2.79 million people will have primary 

open angle glaucoma in the United States in 2010. We only 

know the proportion of patients between the two genders from 

data of POAG patients who received trabeculectomy at Takeo 

Eye Hospital, yet the real percentage of population who live 

with POAG in Cambodia remains unknown due to study 

deficiency. There should be further study to find out the real 

number (Table 01). 

 

Table 1: Gender proportion 
References Gender Proportion 

 Women Men 

Our Study 69.64% 30.36% 

Quigley HA, Broman AT [18] 55% 45% 

 

Trabeculectomy is the most commonly performed operation 

for the surgical treatment of glaucoma. During the last two 

decades, numerous studies have demonstrated this procedure 

to be relatively safe and effective for short- and long-term 

control of IOP [9-17]. It is associated with less early and late 

postoperative complications than is full-thickness filtering 

surgery, although it results in higher postoperative IOP [18-

20]. Medically treated patients do not constitute a proper 

control population, because eyes undergoing surgery are 

generally eyes that have had previous medical treatment that 

failed to control the disease. There is evidence that with 

treatment, glaucoma progression is less likely to occur [21-

24]. Long-term tonometry efficacy of trabeculectomy varies 

from 71 % to 98 %, depending on duration of follow-up and 

the criterion used for defining IOP control. Most authors have 

defined success as maintenance of the IOP below 21 or 22 

mmHg.  

 

The study results revealed complete success rate was obtained 

in 25 eyes (44.64 %), qualified success was achieved in 14 

eyes (25 %), and other 17 eyes (30.36 %) were failed. There 

are numerous of studies showed similar success rate to ours 

while some had higher success rate (Table 02). 

 

Törnqvist & Drolsum (1991) reported that the number of eyes 

controlled without further therapy 5 years into follow-up was 

43 % in their POAG group [25]. For instance, not much far 

different results found in another study done by Mietz et al. 

(1999) reported complete success rates of trabeculectomy in 

POAG was 53 % [26]. Furthermore, another retrospective 

study recorded the successful intraocular pressure control 

after single operation was 48 % and 40 % at 3 and 5 years, 

respectively [27]. Additionally, Babel and Steiner reported 

long-term success of this operation without need of further 

therapy in 55 % of cases [28]. Sophon Nilkumhang, M.D 

(Thai) performed trabeculectomy in 17 eyes found 12 (70.59 

%) eyes had complete success, 4 (23.53 %) eyes qualified 

success and the other 1 (5.88 %) failure [29]. Another group 

of studies from West Africa reported slightly different results. 

Chatterjee and Ansari (Ghana) demonstrated success rate up 

to 79 % [30]. Kietzman (Nigeria) reported 74 % of IOP 

control <21 mmHg without any anti-glaucoma drug [31]. 

Sanford-Smith (Nigeria) showed 65 % of success rate [32]. 

Thommy and Bhar (Nigeria) had 95.4 % success rate [33]. 

Verrey et al (Ghana) had 84 % of success rate [34]. Although 

the variation of success rate in each study was not clearly 

know, yet in a study conducted in Ghana in 2006 which had 

88.46 % success rate, the authors believed that the differences 

in success rate in the same population were more likely to be 

due to surgical techniques rather than a gene pool 

phenomenon [35]. 

 

Table 2: Success rate of trabeculectomy without 

antimetabolite 

 
 

Even different success rate has been described from different 

studies, yet the exact reason for this problem remains unclear. 

Some authors believed the variation of success are more 

likely due to surgical technique [35], yet there are studies 

comparing limbal-based and fornix-based trabeculectomy 

found that there are no significant differences in the outcome 

of the surgeries [36]. On the other hand, limbus-based 

trabeculectomy appears to be more likely to develop bleb 

complications such as cystic bleb formation, hypotony and 

ocular infection [37]. 

 

Limitation of the study 

Our study was limited by the following points: 

• Sampling technique: convenient sampling. 

• The missing of gonioscopy at baseline examination. 

• IOP measurement was not taken by the Goldmann 

Applanation Tonometry which is the gold standard for 

IOP measurement in glaucoma. 
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• Pre and post-operative visual field and structural optic 

nerve damage were not evaluated. 

• Small sample size (56 eyes) 

 

Despite some limitations, our study also contains some strong 

points for the following reasons: 

• The first study on outcome of trabeculectomy without 

antimetabolite in Cambodia. 

• The technique was done by experienced surgeons that may 

not lead to a bias or inaccuracy in success rate. 

• The study was conducted at Takeo Eye Hospital which is 

a big eye hospital among national eye hospitals in the 

country that performs the most eye surgeries for patients 

from all parts of the country. 

 

5. Conclusion 
 

This study revealed that trabeculectomy without 

antimetabolite had a moderate success rate which accounted 

for 44.64 % of our patients who underwent this surgical 

procedure at Takeo Eye Hospital archived the intraocular 

control without any medication a least 6 months follow up 

which is a comparable success rate to other studies 

internationally and to some studies in the region. Even the 

procedure without metabolite contributes a medium efficacy 

and safety in terms of IOP control, but the adjunction of 

antimetabolite during surgery is still a better way to improve 

the triumph based on various studies. 

 

Even the trabeculectomy in our study was performed by 

experienced surgeon, but the success rate remains moderate 

(44.64 %). So, we would like to recommend all surgeons to 

improve the surgical technique such as adjunction of laser 

suture lysis or needle suture lysis post-operatively that lead to 

a higher success rate of trabeculectomy without 

antimetabolite. 

 

Based on the results of our study compared to various studies 

conducted on trabeculectomy with antimetabolite proved the 

higher efficacy of antimetabolite adjunction, we highly 

recommend the eye hospitals should officially include the 

antimetabolite in their trabeculectomy procedure for a better 

result which is a main factor to improve the quality of life of 

glaucoma patients in our country. 
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