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Abstract

Purpose To investigate the effect on

intraocular pressure (IOP) of intraoperative 5-

fluorouracil (5-FU) application during primary

trabeculectomy in a West African population.

Methods Retrospective case note search of

operating theatre records for primary

trabeculectomy between 1996 and 2000 in an

eye hospital in Lagos, Nigeria. For statistical

analysis, patients were divided into group that

received intraoperative 5-FU (50mg/ml for

5min) and a control group that received no

intraoperative antimetabolites. Patients with a

follow-up of less than 6 months were

excluded. For life-table analysis, only one eye

from each patient was included to maintain

independent analysis.

Results A total of 154 eyes of 101 patients

were included in the study. Average follow-up

was 17 7 2.18 (95% confidence interval)

months. No significant difference was found

between the groups for age, sex, preoperative

medication, and follow-ups. Comparison of

survival curves by the log-rank test showed

that the probability of maintaining an IOP of

20mm Hg or less at 18 months was 76% in the

5-FU group and 79% in the controls (P¼ 0.55).

However, the probability of maintaining an

IOP 14mmHg or less was significantly greater

in the 5-FU group (64%) than in the controls

(39%, P¼ 0 .018). Visual acuity loss of more

than two Snellen-chart lines was observed in

six eyes (7.9%) of the 5-FU group and in four

eyes (5.1%) of the control group and this

difference was not significant (P¼ 0.49, Fisher

exact test). Complication rates were similar in

each group.

Conclusions In this population,

intraoperative 5-FU application during

trabeculectomy appears to improve

probability of maintaining an intraocular

pressure of 14mmHg or less with no

additional deleterious effects on the eye.
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Introduction

Glaucoma is a major cause of blindness in West

Africa.1 Data from epidemiological studies in

North America suggest that people of West

African descent have a higher prevalence of the

disease, develop it at a younger age and are

more likely to go blind because of glaucomatous

optic atrophy.2–6 Treatment of glaucoma is

problematic. Presentation is often late in the

course of the disease.7,8 Most of the glaucoma

medications are not available. If available, the

cost of these medications is prohibitive.

Moreover, reports of surgical outcomes for

glaucoma from this region are few and limited

by poor follow-up and inadequate statistical

analyses.7–13 We have previously reported that

the probability of achieving an IOP less than 22

and 16 mmHg 5 years after primary

nonaugmented trabeculectomy in Nigeria was

71 and 46%, respectively.7

A randomised prospective trial in Ghana,

West Africa demonstrated that intraoperative 5-

fluorouracil (5-FU) application during

trabeculectomy results in lower intraocular

pressures (IOP) in the short term.8 The mean

follow-up was 10 months in this study. Longer-

term data of this beneficial effect of 5-FU are

lacking.
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We looked at our primary trabeculectomy outcomes

since 1996 to see if intraoperative 5-FU application results

in a lower IOP when compared to nonaugmented

primary trabeculectomy.

Methods

The study resulted from a change in clinical practice in

the Maja Eye Hospital, Lagos, Nigeria. Visiting

ophthalmologists from the UK perform glaucoma

surgery in this centre. Since 1996, one of us (NA) has

routinely performed 5-FU-augmented primary

trabeculectomies. Other surgeons gradually adopted this

practice. This gave us an opportunity to retrospectively

examine whether intraoperative 5-FU application during

trabeculectomy had any effect on the postoperative IOPs

in the short to medium term.

Consecutive patients undergoing primary

trabeculectomy between January 1996 and May 2000

were included in the study. Eyes with less than 6 months

follow-up were excluded. Two surgeons (NA and VKD)

did most of the trabeculectomies (81%). Local doctors

saw patients on postoperative visits

Data were collected on standardised forms and

included patient details, ocular diagnosis, coexisting

ocular pathology, previous ocular surgery, severity of

glaucoma damage as adjudged by disc cupping and

visual field loss, preoperative IOP, visual acuity, and

medications. Operative details and intraoperative

complications were noted. The following were recorded

for each postoperative visit: visual acuity, IOP,

complications, and medications. Subsequent

surgeryFglaucoma and cataractFwas also noted.

Major outcome measures were an IOP reduction of

more than 30% from preoperative levels, a permanent

decrease in visual acuity of two or less Snellen-chart lines

from preoperative levels and:

1. IOP 20 mm Hg or less with or without medication.

2. IOP less than 14 mmHg or less with or without

medication.

Some patients underwent needle revision of filtering

blebs with subconjunctival antimetabolite injection for

raised IOP because of bleb scarring. These eyes were

deemed to have failed. Eyes were censored when they

underwent extracapsular cataract extraction because of

the unfavourable effect of these procedures on bleb

function.

Success rates were summarised by Actuarial Life-table

Analyses method. If a patient had bilateral surgery, only

the first eye that underwent surgery was analysed by this

method, to maintain independent observations.

Comparison of the time to failure of trabeculectomy by

the two criteria was done in a univariate fashion, by

Kaplan–Meier survival curve analyses and the log-rank

test.14

All patients underwent a Cairns-type trabeculectomy

with slight modifications in technique.15 A fornix-based

conjunctival flap was dissected. 5-FU (50 mg/ml) soaked

on surgical sponge was applied between the dissected

conjunctiva and sclera for 5 min. The area was then

washed with 20 ml of balanced salt solution. This was

followed by dissection of a triangular or rectangular

scleral flap. The exact dimensions of the scleral flap

varied according to surgeon. After the excision of a block

of corneo-scleral tissue, a peripheral iridectomy was

done and the scleral flap was closed with one to five 10/0

nylon sutures. The conjunctival flap was closed with

10/0 nylon or 8/0 polyglactin sutures. Subconjunctival

bethamethasone 1% and an antibiotic were given

postoperatively. Patients used a topical steroid–antibiotic

combination for at least 4 weeks postoperatively.

Results

A total of 101 patients and 154 eyes were included in the

study. No significant difference in age, sex distribution,

preoperative IOP, and follow-up period was found

between the 5-FU and the control group (Table 1). As

they had less than 6 months follow-up 25 eyes (14%) of

18 patients (15%) were excluded.

Mean IOP after surgery for the two groups are shown

in Table 2. The multiple analysis of variance test

(MANOVA, between-group effect) did not show a

statistical difference in the pressures between the two

groups at any measured interval (Table 2, P40.05).

Figures 1 and 2 show the Kaplan–Meier survival

curves for probability of maintaining IOP of 20 mmHg or

Table 1 Patient characteristics

5-FU-augmented Control Total

Patients 52 49 101
Eyes 76 78 154
Male 29 (56%) 32 (65%) 61 (60%)
Age (years) (median) 60 (63) 62 (62) 61 (62) P=0.42 (t-test)
Average follow-up in months (95% CI) (10.9–21.02) 18.3 (11.17–25.43) 17.07 (12.8–21.34) P=0.29 (t-test)
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less and an IOP of 14 mmHg or less after trabeculectomy.

If an IOP of 20 mmHg or less was defined as success, 76%

of the 5-FU group and 79% of the control group were

successful at 18 months. Comparison of survival curves

did not show any significant difference by the log-rank

test (P¼ 0.55). When success was defined as an IOP of

14 mmHg, the probability of success was 64% for the

5-FU group and 39% for the control group at 18

months. This difference was significant by the log-rank

test (P¼ 0 .018).

Four eyes (5.1%) of the control group and six eyes

(8.9%) lost more than two lines of Snellen-chart visual

acuity and this difference was not statistically significant

(P¼ 0.49, Fisher exact test). In five eyes, three from the

control group and two from the 5-FU group, the cause of

visual loss was felt to be progression of the disease to

involve central fixation. Other causes for reduction in

visual acuity were central retinal vein occlusion in two

eyes, diabetic macular oedema and cataract in one eye

each from the 5-FU group and branch retinal vein

occlusion in one eye from the control group. Snellen

visual acuity change for all eyes after surgery is shown in

Figure 3.

Medications to lower intraocular pressure were used in

12 eyes (15.7%) of the 5-FU group and 14 eyes (17.9%) of

the control group. This difference was not statistically

significant (P¼ 0.9, Yates corrected w2-test). In all these

eyes, IOPs were higher than 18 mmHg after surgery

despite addition of glaucoma medications.

A total of 18 eyes (11.6%) – eight from the control

group and 10 from the 5-FU groupFunderwent external

revision of the filtering bleb with additional

subconjunctival 5-FU injections (5 mg). Only four eyes

achieved an IOP drop of at least 5 mmHg 3 months or

more after the needle revisions. Postneedling data were

incomplete in four cases. Five eyes, all from the 5-FU

Table 2 IOP changes after trabeculectomy

Control 5-FU-augmented

No of eyes Mean IOP (mmHg) 95% confidence intervals No of eyes Mean IOP (mmHg) 95% confidence intervals *P-level

Preop IOP 76 26.47 25.14–27.80 78 24.80 22.82–26.71 0.88
Day 1 76 8.25 6.90–9.60 76 9.07 7.41–10.74 0.73
Month 3 65 14.23 12.84–15.64 69 13.63 12.07–15.21 0.16
Month 6 69 15.17 13.19–17.17 68 13.43 11.69–15.18 0.35
Month 12 62 14.04 12.33–15.75 63 13.82 10.83–16.83 0.50
Month 18 45 15.20 12.28–18.12 40 14.64 12.39–16.88 0.38
Month 24 28 15.00 12.93–17.07 27 12.83 11.00–14.66 0.16
Month 36 28 13.60 10.07–17.13 25 12.83 8.8–16.86 0.12

IOP measurements of failed surgeries were excluded from subsequent analysis.*MANOVA.

Months after Trabeculectomy
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Figure 1 Kaplan–Meier survival curves for probability of
maintaining an IOP of 20 mmHg or less after trabeculectomy.
The difference between the groups was not statistically
significant by the log-rank test, P¼ 0.55.
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Figure 2 Kaplan–Meier survival curves for probability of
maintaining an IOP 14 mmHg or less after trabeculectomy. The
difference between the groups was statistically significant by the
log-rank test, P¼ 0.018.
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group have subsequently undergone needle revision

with subconjunctival injection of mitomycin C (MMC)

0.02 mg. All except one of these eyes had previous

needle-revision with subconjunctival 5-FU injections.

IOP data from these cases are still incomplete. Two eyes

have had repeat glaucoma surgeryFtrabeculectomy

with MMC application.

Complications are shown in Table 3. There were few

serious complications in both groups. One eye from the

control group showed a delayed leak through a cystic

area in the conjunctival bleb, 10 months after

trabeculectomy. This was treated by excision of the cystic

area and advancement of the conjunctival flap. No case

of endophthalmitis and only one case of blebitis that

responded to topical and systemic antibiotics was

observed.

A total of 14 eyes (9%)Ffive from the 5 FU and nine

from the control groupFunderwent extracapsular

cataract extraction during the follow-up period.

Discussion

It is difficult to conduct a long-term, prospective,

randomised control trial in this part of the world.

Intraoperative 5-FU application during trabeculectomy is

safe, with no additional deleterious side effects. The

statistical probability of maintaining an IOP of 14 mmHg

or less is significantly higher after a 5-FU-augmented

trabeculectomy in this population group. This study was

nonrandomised and selection bias, if present, would

favour the control group as patients with more severe

disease would be more likely to receive 5-FU. Despite

that there was a statistically significant difference in

favour of the 5-FU group with regard to the proportion of

patients achieving IOPs 14 mmHg or less. A recent

review article has emphasised the difficulties of

glaucoma management in West Africa.16 There are few

studies in literature regarding the long-term outcomes of

glaucoma surgery in West Africa.8,10–13. Poor patient

follow-up or failure to indicate duration of follow-up is a

serious limiting factor in most of these studies. We have

previously reported that the probability of achieving an

IOP less than 22 and 16 mmHg 5 years after primary

1 eye
2-4 eyes
5-7 eyes
8-10 eyes
11-13 eyes
14-16 eyes
>16 eyes
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Figure 3 Frequency scatter-plot of snellen visual acuity change in all eyes after trabeculectomy.

Table 3 Complications after trabeculectomy

5 Fluorouracil-
treated eyes

Control
eyes

Hyphaemia 5 7
Transient shallow anterior chamber 10 11
Transient conjunctival wound-edge leaks 7 2
Delayed bleb leaks 0 1
Delayed bleb infection (blebitis) 1 0
Vitreous loss 0 1
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trabeculectomy in Nigeria is 71 and 46%, respectively.7 A

literature search using Medline revealed only one

previous publication comparing standard primary

trabeculectomy with intraoperative 5-FU application

from West Africa by Egbert et al.9 The follow-up in this

study was less than 1 year and it showed that eyes

receiving intraoperative 5-FU had significantly lower

IOPs. The mean final IOP in the control group was 24.5

and 17.3 mmHg in the 5-FU group. This compares with

an average mean IOP of 14 mmHg at 1 year in both the

control and 5-FU groups in this study.

Of Egberts’ study patients 10% had previous

intraocular surgery, while we specifically excluded these

patients. Most patients included in our study lived in the

largest city in Nigeria where people are more affluent,

and public transport better than in rural Ghana.

A significant proportion (15%) of our patients with

uncomplicated and initially successful surgery had

follow-ups less than 6 months and were excluded from

the study. The effect of this on the outcomes of our study

is difficult to predict.

A recent randomised trial from East Africa shows little

difference in the IOPs between the control group and the

group receiving intraoperative 5-FU during

trabeculectomy. By 2 years, however, the control group

was less likely to maintain successful IOP control (less

than 22 mmHg) and more likely to require additional IOP

lowering measures.17 The reason for choosing IOPs less

than 20 and 14 mmHg was to make a comparison with

the results reported by Egbert et alFthe only randomised

prospective trial looking into the effect of 5-FU on

trabeculectomy from West Africa.9 The Advanced

Glaucoma Intervention Study18 has shown that in

advanced glaucoma, irrespective of race, patients with an

IOP consistently less than 18 mmHg had the least chance

of field progression.18

In advanced glaucoma, it is difficult to predict

progression by visual fields. In this study 70% of eyes

had advanced glaucomatous optic disc cupping or visual

field loss affecting central vision. Equipment for testing

visual fields was rather rudimentary and done patchily

at best, hence our decision to concentrate on visual

acuity. The majority of patients maintained their visual

acuity with no difference between the groups.

Trabeculectomy outcomes are generally believed to be

worse in patients of African origin. This is because of the

more exuberant wound healing observed in these

patients.19 Till recently there was very little evidence to

support this clinical observation. The Advanced

Glaucoma Intervention Study (AGIS Report 9)18,20 has

demonstrated that after failure of medical therapy, the

chances of failure (IOP more than 18 mmHg and

diminution of visual acuity) were slightly higher in black

patients as compared to white patients if trabeculectomy

was the first intervention. Black patients regardless of

treatment group were also on a higher number of

medications in this long-term prospective study.

Singh et al,21 in a prospective randomised trial

comparing intraoperative 5-FU 50 mg/ml for 5 min and

MMC 0.5 mg/ml applied intraoperatively for 3.5 min in

patients with glaucoma undergoing trabeculectomy in

Ghana, found that 93% of the patients in the MMC group

and 73% in the 5-FU group had achieved an IOP of less

than 21 mmHg after an average follow-up of 10 months.

However, the proportion of eyes with an IOP less than

15 mmHg was not significantly different between the two

groups. There was no significant difference between the

complication rates of the two groups.21,22 Other reports

from Africa suggest higher complication rates, especially

of hypotony and endophthalmitis, with MMC

application during trabeculectomy.23,24

Despite being retrospective, we believe that this study

contributes valuable information regarding outcomes of

primary and 5-FU-augmented trabeculectomy.
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