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Objective: To study the outcome of trabeculectomy in patients with primary angle-closure glaucoma (PACG).
Material and Method: This was a retrospective study performed on data from patients with PACG underwent trabeculectomy 
at Mettapracharak Hospital, Thailand between January and December 2012. The outcomes of trabeculectomy were assessed 
in term of final intraocular pressure (IOP), visual acuity change, and the incidence of complications. A complete success 
was defined as achieving IOP of 21 mmHg or less without medication and a qualified success was defined as IOP of 21 
mmHg or less with antiglaucoma medications.
Results: Thirty-six eyes from 36 patients were reviewed. The average follow-up period was 23.5±8.8 months. The overall 
success rate was 80.5%. A complete success in final IOP was found in 21 patients (58.3%), and a qualified success was 
found in eight patients (22.2%). Two patients (5.5%) had lost two or more lines of Snellen acuity at the last follow-up visit 
compared with their preoperative visual acuity, and 88.9% of patients had unchanged visual acuity at last follow-up. Bleb 
encapsulation and increasing cataract formation (19.4% and 16.7% respectively) were the most frequent complications 
found.
Conclusion: Trabeculectomy could provide a good success rate in patients with PACG. However, this procedure had risks 
of visual loss and some complications.
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 Glaucoma is the leading cause of blindness 
worldwide. It is estimated that 5.9 million people with 
open-angle glaucoma (OAG) and 5.3 million people 
with angle-closure glaucoma (ACG) will have bilateral 
blindness from this disease in 2020(1). More people are 
affected by primary open-angle glaucoma (POAG) 
than by primary angle-closure glaucoma (PACG) 
worldwide. However, in Asia PACG is a major type  
of glaucoma(2-5). An estimated 18.3 million people         
will suffer from ACG in Asia by 2020(1), and PACG        
is associated with a greater risk of blindness in 
comparison with POAG(6).
 Management of PACG aims to prevent       
optic nerve damage and includes the reduction of 
intraocular pressure (IOP) by medication and laser 
peripheral iridotomy (LPI). However, the IOP is still 
not controlled in some eyes after these treatments, and 
further surgery is needed.
 The partial thickness trabeculectomy has been 
in use since the mid-1960s. It has been the standard 

and most popular operation for uncontrolled IOP in 
glaucomatous eyes after treatment with laser and 
maximal medications. It is the operation of choice for 
both OAG and ACG. The success rate of trabeculectomy 
in glaucomatous eyes has ranged from 48 to 96%, 
depending on the studied population, the criteria used 
to define successful outcome, and follow-up time(7-10). 
Some studies have been conducted and reported that 
the success in final IOP was found in 89.3 to 91.9% of 
patients with PACG at 24 to 42 months follow-up 
period after trabeculectomy(11,12). However, limited  
data has been reported about the success outcome of 
trabeculectomy in Thai patients with PACG.
 The purpose of the present study was to 
evaluate the surgical outcome and complications of 
trabeculectomy in Thai patients with PACG.

Material and Method
 A retrospective review was performed in 
patients who underwent trabeculectomy for PACG        
at Mettapracharak Hospital in Thailand, between 
January and December 2012. These patients already 
had LPI carried out and were using the maximum 
tolerated antiglaucoma medication and their IOP 
remaining uncontrolled before the surgery.
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 Data collections included age, gender, 
preoperative and postoperative medications, visual 
acuity, and IOP at preoperative period and at each 
follow-up visit. Intraoperative and postoperative 
complications were also reviewed.
 All operations were performed by using 
conventional trabeculectomy technique. A fornix-based 
conjunctival flap was created and a rectangular half 
thickness scleral flap was dissected extending into the 
peripheral clear cornea. Intraoperative mitomycin-C 
(MMC) was applied under the scleral flap in 
concentration of 0.4 mg/mL for two minutes. After 
that, the entire surgical field was irrigated thoroughly 
with balanced saline solution. The corneoscleral        
tissue was excised by a 1 mm Kelly’s punch and the 
peripheral iridectomy was performed. The scleral        
flap was closed with 10-0 nylon buried sutures. The 
conjunctiva was reapproximated with 10-0 nylon 
sutures. Postoperatively, all patients received topical 
steroid and antibiotic eyedrops for at least eight weeks.
 Surgical outcomes were assessed in term            
of IOP, visual acuity change, and incidence of 
complications. The final IOP was the measurement at 
the last examination. Trabeculectomy was considered 
a complete success when the IOP was 21 mmHg or 
less without antiglaucoma medication. A qualified 
success was defined as IOP of 21 mmHg or less with 
antiglaucoma medications. A failure was defined             
by IOP of more than 21 mmHg or required further 
glaucoma surgery. Visual acuity change was assessed 
by comparing the result between the measurement at 
the last examination and the preoperative measurement. 
 The present study was approved by the 
Institutional Ethical Committee of the Mettapracharak 
Hospital.
  Data were collected and analyzed by using 
standard statistical methods.

Results
 Follow-up information was available for        
36 eyes. There were 15 (41.7%) male and 21 (58.3%) 
female patients in the present study. The average age 
of patients was 61.8±9.2 years. The average follow-up 
time was 23.5±8.8 months (range 12 to 36 months). 
All the eyes in the studied population were on topical 
antiglaucoma medications before surgery and the 
average number of medications was 3.7±0.5. The 
average preoperative and postoperative IOP were 
shown in Table 1.
 A complete success in final IOP was found in 
21 patients (58.3%) and a qualified success was found 

in eight patients (22.2%). The overall success rate of 
trabeculectomy in the present study was 80.5%.           
Seven eyes (19.4%) were classified as failures,              
which were resulted from bleb encapsulations. These         
seven patients underwent bleb needling with MMC 
immediately after bleb encapsulations were diagnosed 
but none of them was successful.
 In term of visual acuity change, two patients 
(5.5%) had lost two or more lines of Snellen acuity         
at the last follow-up visit compared with their 
preoperative visual acuity. Thirty-two patients (88.9%) 
had unchanged visual acuity at last follow-up. Fig. 1 
showed the visual acuity status at the last follow-up 
visit compared with preoperative visual acuity.
 There was no intraoperative complication           
in the present study. The postoperative complications 
are shown in Table 2.

Table 1. The average preoperative and postoperative intra-
ocular pressure (IOP)

Mean IOP ± SD (mmHg)
Preoperative IOP             30.9±11.6
Postoperative IOP at 1 month             11.1±4.3
Postoperative IOP at 6 months             11.3±4.3
Postoperative IOP at 12 months             14.2±4.4
Postoperative IOP at 24 months             13.5±4.9

Table 2. Postoperative complications

Postoperative complications Number (%)
Shallow anterior chamber     3 (8.3)
Hypotony     4 (11.1)
Bleb encapsulation     7 (19.4)
Increased cataract     6 (16.7)
Wound leak     1 (2.8)

Fig. 1 Visual acuity status at the last follow-up visit in 
the studied population.
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 There was one case of wound leak, which was 
the result of hypotony and occurred in early postoperative 
period. The patient underwent primary resuturing, 
which restored the IOP to 12 mmHg.

Discussion
 PACG tends to be more prevalent in Asians’ 
eyes compared to those of Caucasians(1). In Thailand, 
the prevalence of PACG was 0.9% in the population 
aged 50 years or older(5). The number of patients 
affected by glaucoma in Thailand is expected to rise 
three-fold over the next 50 years.
 It has been demonstrated by many large 
clinical trials such as the Ocular Hypertension Study 
(OHTS)(13), the Collaborative Normal-Tension Glaucoma 
Study (CNTGS)(14), and Early Manifest Glaucoma  
Trial (EMGTS)(15) that lower IOP is associated with 
reduce risk of glaucoma progression. Management of 
glaucoma in both OAG and ACG are usually focused 
on lowering the IOP. However, the mechanisms of 
increasing IOP in POAG and PACG are different. The 
most frequent cause of angle closure in PACG is 
pupillary block, leading to convex iris shape, and 
iridotomy can relieve this component. Therefore, the 
strategy in managing PACG is to break the pupillary 
block by iridotomy followed by topical antiglaucoma 
medication. However, some patients are unresponsive 
to such treatment and need further surgical intervention. 
 Trabeculectomy is the most common surgery 
used to reduce the IOP in both OAG and ACG patients 
who are unresponsive to medical and laser treatment. 
It can provide an acceptable surgical success rate at 68 
to 100% in Asian population with chronic ACG(12,16-19). 
In the present study, we studied the surgical outcome of 
trabeculectomy with MMC in Thai patients with PACG. 
The overall success rate in our study was 80.5% at the 
average follow-up time of 23.5 months. The difference 
of outcome of trabeculectomy between our and their 
studies could be from different studied population, 
surgical techniques, and variation of follow-up time.
 The overall success rate of primary 
trabeculectomy in Thai glaucoma patients had been 
reported by Lim et al(20) at 96.8%, which was higher 
than our results in the present study. There were some 
differences between their study and the present study. 
Lim et al(20) studied in types of glaucoma and had 
shorter follow-up period compared to the present study. 
 The most common complications found in 
the present study were bleb encapsulation and 
increased cataract formation. Incidence of bleb 
encapsulation had been reported between 10.8 to 40% 

after trabeculectomy depending on many factors          
such as type of glaucoma, surgical technique, and 
follow-up time(12,21). In the present study, the incidence 
of bleb encapsulation was 19.4% after trabeculectomy                    
in PACG patients at the average almost two years 
follow-up. Increased cataract formation is another 
well-documented complication after trabeculectomy. 
It was reported by the Advanced Glaucoma Intervention 
Study (AGIS) that trabeculectomy increased the risk 
of cataract formation by 78% after adjustment for           
age and diabetes on the expected 5-year cumulative 
probability(22). In the present study, we found that the 
incidence rate of cataract formation after trabeculectomy 
in PACG was 16.7%. But we had shorter follow-up 
period than those in AGIS.
 Limitations of the present study included            
its retrospective design, small sample size, and the 
variability of follow-up periods. With time passing, 
some new knowledge has been found about the surgical 
interventions in glaucoma patients. The indications of 
trabeculectomy in PACG may change. Some procedures 
such as lens extraction and phacotrabeculectomy        
have been found to be beneficial in chronic ACG(23-25). 
Therefore, the best procedure for each patient with 
PACG depends upon the individual clinical conditions 
involved.
 In summary, trabeculectomy with MMC 
provided a good success rate for Thai patients with PACG. 
However, this procedure has the risks of surgical failure, 
incidence of complications and loss of visual acuity. 
Therefore, it should be reserved as a choice for some 
medically unresponsive cases. Other procedures can be 
weighted for risk and benefit in each individual patient.

What is already known on this topic?
 The outcome of trabeculectomy in PACG has 
been reported in many studies worldwide. The surgical 
success rates were reported at 68 to 100% in different 
populations. In Thailand PACG is the common type of 
glaucoma and trabeculectomy is the most common 
surgery in PACG. However, there has never been a 
report of the outcome of this surgery in Thai patients 
with PACG.

What this study adds?
 The present study reported the outcome of 
trabeculectomy in patients with PACG in Thailand.
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ผลการผาตัด trabeculectomy ในผูปวยตอหินมุมปดปฐมภูมิ

ดวงดาว ทัศณรงค, จตุพร งามจิตติอําไพ

วัตถุประสงค: เพื่อศึกษาผลการผาตัดรักษาตอหินแบบ trabeculectomy ในผูปวย primary angle-closure glaucoma
วสัดแุละวิธกีาร: การศึกษาน้ีเปนการศึกษาแบบยอนหลังโดยเก็บรวบรวมขอมลูจากประวัตขิองผูปวยตอหนิชนิด primary angle-
closure glaucoma ซึง่ไดรบัการผาตดัแบบ trabeculectomy ที่โรงพยาบาลเมตตาประชารักษ ระหวางเดอืนมกราคม ถงึ ธนัวาคม 
พ.ศ. 2555 ผลการผาตดัจะถกูประเมนิจากคาความดนัตาหลงัผาตดั การมองเหน็ท่ีเปลีย่นแปลง และภาวะแทรกซอนจากการผาตดั 
โดย complete success หมายถึง มีความดันตาหลังผาตัดนอยกวาหรือเทากับ 21 มิลลิเมตรปรอท โดยไมตองใชยาตอหิน และ 
qualified success หมายถึง มีความดันตาหลังผาตัดนอยกวาหรือเทากับ 21 มิลลิเมตรปรอท โดยตองใชยาตอหิน
ผลการศึกษา: ขอมูลทั้งหมดไดจาก 36 ตา ในผูปวย 36 ราย ระยะเวลาในการติดตามการรักษาเฉล่ีย 23.5±8.8 เดือน ตาท่ีไดรับ
การพจิารณาวาประสบความสําเรจ็ในการผาตดัวธินีีค้ดิเปนรอยละ 80.5 โดยแบงเปน complete success ในผูปวย 21 ราย คดิเปน
รอยละ 58.3 และ qualified success ในผูปวย 8 ราย คิดเปนรอยละ 22.2 มีผูปวย 2 ราย คิดเปนรอยละ 5.5 มีการมองเห็น
ลดลงอยางนอยสองบรรทัดของ Snellen acuity จากการตรวจติดตามการรักษาครั้งสุดทาย เมื่อเปรียบเทียบกับการมองเห็นกอน
การผาตัด และมีรอยละ 88.9 ของผูปวยที่การมองเห็นไมเปลี่ยนแปลง Bleb encapsulation และการเพิ่มขึ้นของตอกระจกเปน
ภาวะแทรกซอนที่พบมากที่สุดในการศึกษานี้ซึ่งอยูที่รอยละ 19.4 และ 16.7 ตามลําดับ
สรุป: การผาตัดตอหินชนิด trabeculectomy ใหผลการรักษาที่ดีในผูปวยตอหินชนิด primary angle-closure glaucoma 
อยางไรก็ตามการผาตัดนี้มีความเส่ียงที่อาจทําใหการมองเห็นลดลงหลังผาตัด และพบภาวะแทรกซอนไดจากการผาตัด


