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Abstract

Background The lack of prospective data

comparing early surgery and medical

management in primary open-angle glaucoma

(POAG) in the developing world led us to

conduct a small randomised controlled clinical

trial to evaluate acceptance and effectiveness

of early trabeculectomy in these patients.

Methods A total of 60 patients with

moderately advanced POAG were randomised

into three groups (Group IFConventional

medical management, Group IIFOption for

early trabeculectomy, Group IIIFReceived an

educational package about their disease before

an option for early trabeculectomy). The

patients were followed up for a period of 6

months for visual acuity, intraocular pressures

(IOP), and subjective satisfaction.

Results The three study groups were

statistically similar with respect to mean IOP,

demographic, and socio-economic profile. 35%

of the patients accepted early surgery when

offered a choice between early surgery and

medical management in one of the groups.

65% of patients in another group expressed

willingness for an early surgery after receiving

health education on glaucoma. The mean IOP

in the operated eyes was lower than the

medically treated eyes at 2 weeks (16.6 vs

23.0mmHg), 6 months (18.5 vs 22.8mmHg),

and 1-year review (17.9 vs 22.3mmHg)

(Po0.001). No significant difference was seen

among the groups with regard to visual acuity

and subjective satisfaction.

Conclusion There is a reasonable acceptance

of early surgery in POAG patients in the

developing world and increases on educating

patients about their disease. Early surgery

offers better IOP control with no long-term

subjective adverse effects.
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Introduction

Primary open-angle glaucoma (POAG) is a

significant cause of ocular morbidity

worldwide.1 The relentless progression of the

disease and asymptomatic nature has

challenged the blindness prevention efforts by

posing greater difficulties in diagnosis and

treatment. Conventional medical management

is traditionally accepted as the first line of

management in newly diagnosed patients of

POAG. This approach seems reasonable, taking

into consideration the various complications of

a surgical procedure and the availability of

newer antiglaucoma medications in recent

years.2,3

In the developing world, this approach may

be confounded by the socio-economic

dimensions. The lifelong treatment with

glaucoma drops could be economically

burdening to the patient.4,5 An early surgical

approach may appear as an attractive solution

to this problem in the developing world.

However, open-angle glaucoma causes no

symptoms in the early stages to justify a surgery

from the patient’s point of view. The varied

social, cultural, and religious beliefs have a

great impact on the acceptance of any treatment

by the patients.

Although there are many retrospective

studies on the outcome of trabeculectomies

from the developing world, there is a paucity of

data comparing early surgery and medical

management in POAG 6–14 (Table 1). The lack of

large comparative studies makes it difficult to

draw any definite conclusions. However, small

systematically conducted studies, within the

constraints of local resources, may provide data

for meta-analysis in future. We conducted a

randomised controlled clinical trial in our

ophthalmic centre to evaluate the acceptance

and outcome of early trabeculectomy POAG

patients in the developing world.
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Methods

In a prospective randomised controlled clinical trial, 60

recently diagnosed patients of POAG were consecutively

enrolled for the study from the glaucoma services of our

centre between August 2000 and September 2001. The

patients included in the study met the following criteria:

intraocular pressure (IOP) greater than 22 mmHg, optic

disc showing glaucomatous changes, moderately

advanced visual field defects (Humphrey visual field

analyser, Model 745, Humphrey Instruments; Full

threshold program 30–2), less than 3 months of topical

antiglaucoma medications, presence of a clear media,

and no systemic or local contraindications to

antiglaucoma medications or surgery. The optic disc was

referred to as glaucomatous when the cup/disc ratio was

greater than 0.5 and/or presence of any pattern of loss of

neuroretinal rim consistent with visual field loss. The

moderately advanced visual field loss was defined as (1)

mean deviation between –6 and –12 dB, (2) fewer than 37

points depressed below the 5% probability level and

fewer than 20 points depressed below the 1% probability

level, (3) no absolute deficit in the five central degrees,

and (4) only one hemifield with sensitivity of less than

15 dB in the five central degrees.15 The patients were

randomly assigned to three groups of 20 patients each

using a computer-generated table of random numbers. A

written informed consent was obtained from all the

patients. A detailed demographic profile of each patient

was noted.

The first group of 20 patients (Group I) were put on

conventional medical management as the first line of

therapy. Any patient uncontrolled on maximal tolerable

medical management was eligible for surgery. The

second group of 20 patients (Group II) were given a

choice of early surgery and conventional medical

management in the outpatient setting. The third group of

20 patients (Group III) were given an educational

package by a paramedical worker. In a standardised and

pretested counselling session of 20 min, involving slide-

show and flipcharts, the paramedical worker explained

the disease process to the patients and discussed the

benefits and potential complications of either treatment

modalities with these patients. This subgroup was also

given a choice between early surgery and conventional

medical management.

When commencing medical therapy, patients were

initially prescribed a topical b-blocker. If b-blocker was

inadequate or ineffective, the choice of additional drops

was limited to cholinergic and nonselective or alpha-2

selective adrenergic agonists in the majority of patients.

The mean interval between offer of early surgical option

to patients in Groups II and III and trabeculectomy was

5.8 weeks (range 2–12 weeks). A standard phakic

trabeculectomy without use of antimetabolites was

performed in all cases. A triangular superficial scleral

flap was dissected and a 2� 2 mm corneoscleral tissue

was excised employing a limbus-based conjunctival flap.

A peripheral iridectomy was done and the superficial

scleral flap was closed with two or three 10–0 nylon

sutures. The conjunctiva was closed with 8–0 vicryl

continuous sutures. Postoperative treatment consisted of

a topical antibiotic–steroid combination, which was

tapered off over 8 weeks.

All the three groups were followed up and data from

visits on day 14 and 6 months was used to analyse the

results. On each visit, a detailed ocular examination was

carried out and the patients were asked about subjective

satisfaction with their treatment modality and, where

relevant, compliance to medications. Automated visual

fields were obtained at 3rd- and 6th-month review.

A 1-year (range 9–15 months) outcome was

retrospectively analysed for operated and medically

treated patients who continued follow-up in the

glaucoma clinic, in an attempt to overcome the limitation

of short follow-up in the study.

The patients refusing early surgery in Groups II and III

were considered dropouts and were questioned

regarding their reasons for the refusal. The dropouts in

Groups II and III were put on conventional medical

therapy and followed up during the period of study.

Patients were taken as ‘lost to follow-up’ when they

did not establish contact, as prearranged on entry into

study, for a period of 8 weeks after failing to keep

appointment.

Statistical analysis was performed by the use of

commercial statistical program (Stata, College Station,

TX). Frequencies of categorical variables were tabulated

and compared across categories with the w2 or Fisher’s

Table 1 Review of early surgical vs medical treatment for
POAG in the literature

Author Cases
(no.)

Study
designa

Follow-up
(years)

Developing countries
Thomas et al (2004) NA RA NA
Verrey et al (1990) 397 RCN NA
Schwabl et al (1983) NA RA NA

Developed countries
Janz et al (2001) 607 RCCT 5
Litcher et al (2001) 607 RCCT 5
Migdal et al (1994) 168 RCCT 5
Ainsworth et al (1991) 108 RCCT 8
Jay et al (1989) 116 RCCT 4.6
Jay et al (1988) 99 RCCT 5

aRA¼ review article; RCN¼ retrospective case notes study; RCCT¼ran-

domised controlled clinical trials.
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exact test. Student’s t-tests and ANOVA were used to

compare the age, mean IOP, and mean number of

glaucoma drops between groups. Linear regression

analysis of baseline IOP and IOP reduction was

undertaken for operated eyes.

Results

The study comprised of 39 males and 21 females with a

mean age of 58.29712.99 years. All patients in the study

were of Asian Indian ethnic origin. Table 2 shows the

demographic and social profile of the patients in the

three study groups. When given an option, acceptance

for early surgery was observed in 35% (n¼ 7) of patients

in Group II and 65% (n¼ 13) of patients in Group III

(w2¼ 2.5; P¼ 0.08). Table 3 summarises the reasons for

refusal of early surgery, profile and outcome of dropouts

in Groups II and III.

In total (Group IIþGroup III), 20 patients opted for

early surgery and trabeculectomy was done in 22 eyes

(both eyes met the inclusion criteria in two patients).

Similarly in Group I, 29 eyes of 20 patients met the

inclusion criteria and were included for analysis. The

three study groups were statistically similar in mean

baseline IOP without treatment (Group I¼ 31.2(5.6)

mmHg, Group II¼ 31.6(5.6) mmHg, Group III¼ 30.7(5.3)

mmHg, P¼ 0.87). At 2 weeks postoperatively, the mean

IOP (SD) in Groups I, II, and III was 23.0(3.4), 20.7(4.2),

and 19.0(5.5) mmHg, respectively (Groups II and III

include both operated patients and dropouts on medical

treatment). We found a high attrition rate in our study

and only 60% (12/20) of patients in Group I, 75.0%

(15/20) in Group II, and 80.0% (16/20) in Group III

completed the 6 months follow-up. At 6 months, the

mean IOP (SD) in Groups I, II, and III was 22.8(3.0),

21.9(5.1), and 20.5(4.2) mmHg, respectively. The mean

(95%CI) IOP in the operated eyes was significantly lower

than the medically treated eyes in the 6-month study

period, and on a 12-month visit outside the study period.

Table 4 compares the mean IOP and mean number of

drops among operated and medically treated patients at

2 weeks, 6 months, and 1-year follow-up. A linear

regression analysis of baseline IOP and IOP reduction

(calculated from last recorded IOP without use of

additional glaucoma medications) in the operated eyes is

presented in Figure 1.

There was no significant difference in drop of best-

corrected visual acuity among the operated and the

medically treated eyes at 6-month and 1-year review

(w2¼ 0.47, P¼ 0.79 and w2¼ 1.3, P¼ 0.5, respectively). At

2-weeks follow-up, subjective satisfaction with their

treatment modality was reported by 20% (4/20) operated

patients and 40% (8/20) medically treated patients

(w2¼ 1.07, P¼ 0.3). At 6 months, 53.3% (8/15) of the

operated patients and 41.7% (5/12) of medically treated

patients were satisfied with their treatment modality

(w2¼ 0.046, P¼ 0.83). The short period of follow-up

limited a reliable comparison of operated and medically

treated eyes with respect to progression of visual fields

and advancement of optic disc changes.

The average inpatient stay among the operated

patients was 2.370.92 days (range 1–4 days).

Postoperative hypotony and shallow anterior chamber

were found in 27.3% (6/22) of operated eyes and 9.1%

(2/22) of operated eyes required bleb revision.

Hyphaema was observed in 13.6% (3/22) of operated

Table 2 Sample demographic and psychosocial profile

Variable Group I Group II Group III P-value
(n¼ 20) (n¼ 20) (n¼ 20)

Demographic details
Gender (M/F) 14/6 11/9 12/8 0.61
Employment (E/U) 9/11 10/10 13/7 0.42
Medical expenditure (o15%/415%)a 11/9 14/6 10/10 0.41
Health insurance (Yes/No)b 4/16 2/18 5/15 0.45

Awareness of glaucoma/complications
Awareness of term ‘Glaucoma’ 16 17 20 0.12
Perceived knowledge of glaucoma before diagnosis 12 8 11 0.42
Perceived cause of glaucoma (raised IOP) 4 8 15 0.002

Perceived outcome of untreated disease (eventual blindness) 12 10 20 0.002

Acceptance of early surgery
Opted for early surgery when given a choice F 7 13 0.08

M¼male; F¼ female; E¼ active employment; U¼ currently unemployed.
aCalculated as total percentage of monthly income spent as medical expenditure in the household.
bHealth insurance covering cost of medications.

P-values in bold denote significant effects.
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eyes. 13.6% (3/22) of the operated eyes had shallow

choroidal detachments in the early postoperative period.

There were no cases of early or late endophthalmitis in

the operated patients.

A high attrition rate found in the study led us to

investigate the profile of patients noncompliant with

their appointments. At 6-month visit, there was no

statistically significant difference between the compliant

Table 3 Reasons for refusal of early surgery, profile, and outcome of dropoutsa

Group II dropouts Group III dropouts
(n¼ 13) (n¼ 7)

Reasons for refusal of early surgeryb

Preference for medical treatment (%) 8 (61.5) 5 (71.4)
Perceived fear of surgery (%) 8 (61.5) 2 (28.6)
Inability to decide (%) 10 (76.9) 2 (28.6)
Disease not severe enough for surgical option (%) 9 (69.2) 1 (14.9)
Time constraints (%) 7 (53.8) 3 (42.9)

Demographic profile
Mean age (SD) 59.5 (9.3) 54.0 (7.2)
Gender (M/F) 7/6 5/2
Employment (employed/unemployed) 8/5 4/3
Medical Expenditure (o15%/415%)c 9/4 5/2
Health Insurance (yes/no) 2/11 3/4

Outcome at 6-month follow-up
Attended follow-up appointment (%) 10 (76.9) 6 (85.7)
Mean initial IOP (SD) 30.8 (4.4) 29.4 (4.1)
Mean 6-month IOP (SD) 24.6 (3.5) 22.8 (3.6)
Mean number of drops (SD) 1.8 (0.79) 1.5 (0.56)
Subjective satisfaction (yes/no/undecided) 3/1/6 2/3/1
Spontaneously expressed desire for surgical option 1 3

aDropouts¼patients refusing early surgery in Groups II and III.
bThe total is greater than n in each group because of multiple reasons given by patients.
cCalculated as total percentage of monthly income spent as medical expenditure in the household.

Table 4 Comparison of IOP in operated and medically treated eyes

Operated eyes Medically treated eyes P-value (95% CI)

Preintervention
Na 22 29
Mean IOP in mmHg (SD) 31.9 (6.3) 31.2 (5.6) 0.7 (�2.6–4.1)

At 2 weeksb

Na 22 29
Mean IOP in mmHg (SD) 16.6 (4.2) 23.0 (3.4) 0.0001 (4.3–8.5)
Mean number of drops (SD) 0.1 (0.3) 1.7 (0.7) 0.0001(1.3–1.9)

At 6 months
Na 17 18
Mean IOP in mmHg (SD) 18.5 (4.1) 22.8 (3.0) 0.001 (1.6–6.8)
Mean number of drops (SD) 0.2 (0.4) 1.9 (0.8) 0.0001 (1.3–2.2)

At 12 months
Na 15 14
Mean IOP in mmHg (SD) 17.9 (2.8) 22.3 (2.5) 0.0001 (2.4–6.4)
Mean number of drops (SD) 0.3 (0.6) 2.1 (0.8) 0.0001 (1.8–2.3)

aNumber of eyes evaluated on the visit.
bPeriod of 2 weeks after trabeculectomy was equivalent to at least 6 weeks of drops in medically treated eyes.
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and noncompliant patients with respect to study group

(Group I-8/20, Group II-5/20, Group III-4/20), mean age,

gender, employment and health insurance. 29.4% (5/17)

of patients lost to follow-up responded to a letter asking

them the reasons for failed appointments. Expenses

incurred on travel/medications (n¼ 4), dissatisfaction

resulting from ‘lack of permanent cure’ (n¼ 2) and

desire to seek second opinion (n¼ 1) were the reasons

given for failed appointments. All responders declined

offer of future clinic services.

Discussion

This small randomised controlled trial found a

reasonable acceptance of early surgery in POAG patients

in the developing world. A simple educational package

improved patients’ understanding of the disease and,

further, increased acceptance of early surgery. Early

trabeculectomy offered better IOP control with

comparable subjective satisfaction in the short follow-up

period.

There has been an ongoing debate between early

surgery and medical management as the treatment

modality of choice for open-angle glaucoma.10–11,14,16 In

recent years, there has been a shift in trend towards

initial medical treatment with the introduction of

improved topical pharmacotherapies for glaucoma.17

However, it may not be possible to have a universal

treatment of choice for open-angle glaucoma. The

treatment should be tailored according to the socio-

economic and psychological profile of the patient cohort.

Any treatment modality, howsoever effective, may

ultimately prove worthless if not accepted by the

patients.

The acceptance for early surgery has been found to be

50% in earlier literature from the developing world.18 In

one of the groups in this study, one-third of the patients

accepted early surgery when offered a choice between

early surgery and conventional management. 65% of

patients in another group expressed willingness for an

early surgery after receiving health education on

glaucoma and its natural history. This supports the view

that the use of patient education can improve their active

participation in the treatment, especially in the

developing world.19 Where resources are limited,

paraclinical health staff can be effectively used for this

purpose.

The results show a higher drop in IOP in the operated

eyes compared to eyes on conventional medical therapy

till the last follow-up.11,14 Although, newer topical

pharmacotherapies for reduction in IOP address efficacy

and safety issues more successfully than the older

ones,20–22 the prohibitive cost limits their widespread use

in the developing world. Most of our patients did

not enjoy any health insurance schemes to cover the

cost of drops and could not afford any of the newer

pharmacotherapies (see Table 2). At each visit, patients

on medical therapy were asked which drops they were

taking and at what time the drops had been instilled.

With each visit, both the compliance with medications

and follow-up appeared to be poorer. The expenditure

incurred on medications and travelling appears to

be the main cause for poor compliance observed in our

study.

There was no significant difference in drop in best-

corrected visual acuity in operated eyes and medically

treated eyes. In our study, early trabeculectomy did not

appear to hasten the progression of cataracts till the last

review. There was no statistically significant difference in

the subjective satisfaction reported by the operated and

medically treated patients. There appear to be no long-

term effects of early trabeculectomy that adversely affect

the patients’ quality of life.

We realise the limitations of this study. The study was

a small project to evaluate the feasibility of an early

surgical option in the developing part of the world. The

results at 6-month review were confounded by the

patients lost to follow-up. However, a favourable bias

was introduced once the patients enrolled in this

hospital-based study. The quality of follow-up and

compliance with medications in the general population

may be worse than observed in the present study. The

short period of follow-up limited a critical evaluation of

early trabeculectomies in this ethnic population with

respect to prolonged IOP control, progression of visual

fields and advancement of optic disc changes. A

retrospective study on 10-year outcome of

trabeculectomy without antimetabolites in the same

population reports an efficacy in lowering IOP and in

visual field preservation.23

In conclusion, there is a reasonable acceptance of early

surgery in POAG patients in the developing world and

increases on educating patients about their disease. Early
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Figure 1 Regression analysis of the baseline IOP against fall in
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surgery offers better IOP control with no long-term

subjective adverse effects.
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