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Purpose: To report the outcomes of trabeculectomy with adjunctive 5-Fluorouracil (5-
FU) at a Nigerian tertiary hospital.
Methods: In this prospective study, all patients with glaucoma undergoing trabeculectomy 
with 5-FU at the University College Hospital, Ibadan, Nigeria, from June 2009 to May 
2010 were enrolled. Each patient had a complete ophthalmic evaluation. Intraocular 
pressure (IOP), visual acuity (VA) and complications post-trabeculectomy were assessed 
at one year. Success of the procedure was defined as complete when no additional 
medications were required to achieve an IOP of ≤18mmHg, or qualified when additional 
medications were required to achieve the same goal.
Results: A total of 47 eyes of 31 patients with mean age of 48.9±19.6 (range 14-77; median 
52) years including 21 (67.7%) male subjects underwent trabeculectomy with 5-FU. Mean 
presenting IOP was 31.8±12.2 mmHg. Mean deviation (MD) on Humphrey visual fields 
was -15.9±9.7dB with the majority of the patients (18 subjects 58.1%) presenting with 
advanced glaucoma based on MD worse than -12dB and severe glaucomatous optic 
neuropathy (cup to disc ratio of 0.9-1.0). At 1 year postoperatively, 95.1% achieved 
qualified success while 83% had complete success.
Conclusion: This prospective study adds to the existing knowledge that trabeculectomy 
with 5-FU is effective at controlling IOP in Nigerian patients.
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INTRODUCTION

Glaucoma is the most common cause of 
irreversible blindness, both worldwide1,2 and 
in Nigeria.3 The prevalence of glaucoma has 
been reported to be highest in St Lucia4 and in 
West Africa.5 This is consistent with the higher 
prevalence seen in people of African descent 

living in North America and the Caribbean.6 
The majority of glaucoma in people of African 
descent is primary open angle glaucoma (POAG) 
which often presents at an earlier age.7 It is 
associated with higher IOP and more rapid 
progression. Presentation occurs late in the 
course of the disease, with up to 50% of patients 
already blind in one eye at presentation.5,7,8-10
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Trabeculectomy is more effective at lowering 
IOP than both medical and laser treatment in 
Africans.6,11 The advantage of surgery becomes 
more evident in Sub-Saharan Africa, where 
the cost of medical treatment is high and often 
unaffordable. Therapeutic issues are further 
complicated by poor compliance and the 
unavailability of medications.

The Advanced Glaucoma Intervention Study 
(AGIS)11 and the Collaborative Initial Glaucoma 
Treatment Study6 (CIGTS) reported a higher 
incidence of failed trabeculectomy among people 
of African descent as compared to Caucasians. 
This may be due to increased keloid formation in 
the former race, predisposing them to increased 
scarring with resultant bleb encapsulation and 
failure.12 In a study performed in Ibadan, Nigeria, 
bleb encapsulation was the most common late 
complication following trabeculectomy.13

Studies on the outcomes of trabeculectomy 
in Nigeria have been mostly retrospective.13-16 
This prospective study reports the outcome of 
trabeculectomy and evaluates the efficacy of 
active bleb management with the use of intra- 
and postoperative subconjunctival 5-fluorouracil 
(5-FU) in Nigerian patients.

METHODS

In this prospective study, all patients with 
glaucoma scheduled for primary trabeculectomy 
with 5-FU at the University College Hospital, 
Ibadan, Nigeria from June 2009 to May 2010 
were followed and their information was 
entered into a standard surgical outcome data 
sheet at each visit. Patients with juvenile open 
angle glaucoma (JOAG), primary open angle 
glaucoma (POAG), and primary angle closure 
glaucoma (PACG) were included. Patients with 
congenital glaucoma, secondary glaucoma and 
patients who had previous trabeculectomy were 
excluded. The main indication for surgery in 
these patients was uncontrolled IOP despite 
maximum tolerable medications. Two patients 
opted for surgery due to financial constraints 
to continue with medications.

Each patient underwent a complete history 
and ophthalmic evaluation consisting of 
uncorrected and best corrected visual acuity, 

slit lamp examination, IOP measurement 
by Goldmann applanation tonometry, and 
gonioscopy using a 4 mirror Posner goniolens. 
All patients with open angles were dilated and 
stereoscopic examination of the vitreous, retina 
and optic nerve head was performed with a 
78-diopter lens. Patients with occludable angles 
were dilated after a laser peripheral iridotomy 
was performed.

Automated full-threshold perimetry was 
performed for subjects with best-corrected 
visual acuity better than 6/60 using the 24-2 
SITA standard program on the Humphrey 740 
Visual Field Analyzer (Dublin, California, USA). 
All visual field results included were reliable 
based on the reliability criteria of the Humphrey 
Field Analyzer II User’s Guide (Humphrey 
Instruments Inc., San Leandro, California, USA).

Preoperative data included age, gender, 
and duration of glaucoma medication use, type 
of glaucoma, preoperative IOP, visual acuity, 
presence of lens opacity, cup to disc ratio (CDR), 
and preoperative mean deviations on Humphrey 
visual fields.

The study adhered to the tenets of 
the Declaration of Helsinki. All applicable 
institutional and governmental regulations 
concerning the ethical use of human volunteers 
were followed during this study.

Surgical Procedure

All surgical procedures were performed by 
2 surgeons (OO and AO) either within 4 
weeks of presentation or on failure of medical 
treatment. All eyes underwent trabeculectomy 
with a fornix-based conjunctival flap. Prior to 
the procedure, normal saline was injected into 
the subconjunctival space with a 26G needle to 
create a potential space for aqueous drainage and 
allow a large area for antimetabolite treatment. 
After a peritomy was created, blunt dissection 
of the conjunctiva was performed 10-12 mm 
posteriorly and laterally without radial incisions 
at the sides. A rectangular scleral flap 4×5 mm 
in size was then dissected leaving uncut sclera 1 
mm behind the limbus (the vertical sides of the 
rectangular scleral flap did not extend over the 
limbus), to encourage posterior flow of aqueous. 
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Five pieces of 3x3 mm cellulose surgical sponges 
saturated with 5-FU (50mg/ml) were placed in 
the subconjunctival area for 5 minutes. Tenon’s 
capsule and conjunctiva were pulled over the 
sponges carefully to avoid contact of the free 
conjunctival edge with 5-FU-saturated sponges. 
The sponges were then removed and the surgical 
site was thoroughly irrigated with 20 ml of 
normal saline. A rectangular sclerostomy and 
a peripheral iridectomy were performed after 
paracentesis. The scleral flap was closed with 
two 10-0 nylon sutures at the edges of the flap. 
The conjunctiva was closed with three 10-0 
nylon sutures using a purse-string technique. 
A watertight bleb was ensured at the end of 
surgery.

Postoperative Care

All patients were placed on hourly topical 
steroids (generic dexamethasone) during waking 
hours for a minimum of 6 weeks, which was 
tapered off over 3-4 months. They were also 
placed on antibiotic and diclofenac sodium eye 
drops four times a day, and atropine twice a day.

Patients were actively and promptly 
monitored for bleb function and appearance, 
and intervention was performed whenever 
necessary. Subconjunctival 5-FU at a dose 
of 7.5 mg was injected 6 mm posterior to 
the bleb in patients with moderate to severe 
vascularization in the first 3 months (early post-
operative period). The diagnosis of moderate 
and severe vascularization was determined 
using the Indiana grading system.17 Other 
interventions such as digital bleb massage, 
trans-conjunctival needling in combination 
with subconjunctival 5-FU were performed 
as necessary. Transconjunctival needling was 
performed on patients with encapsulated blebs. 
This was a sterile procedure performed under 
topical anesthesia with a 30G needle. The needle 
was introduced subconjunctivally about 2mm 
posterior to the bleb and advanced to puncture 
Tenon’s capsule and lift the scleral flap. The 
needle was carefully moved from side to side 
breaking the episcleral adhesions until the 
bleb was reformed. After this procedure, 7.5 
mg of 50 mg/ml of 5-FU was injected about 

6 mm posterior to the bleb. Bleb massage was 
performed as necessary by the surgeons during 
clinic visits. This was done by applying digital 
pressure to the globe through the upper eyelid 
behind the posterior lip of the scleral flap. 
All of these interventions were performed in 
the clinic at the slit lamp. Postoperatively, all 
patients were seen weekly for 4 weeks and 
every 2 weeks over the next 8 weeks. After 3 
months postoperative visits were scheduled as  
needed.

Outcome Measures

The primary outcome of interest was IOP, 
measured by Goldmann applanation tonometry, 
within 48 hours, one month, three months and 
one year postoperatively. Secondary outcomes 
included postoperative complications and 
interventions after surgery. Early postoperative 
complications including shallow anterior 
chamber, elevated IOP and hyphema, and late 
complications, such as encapsulated blebs, 
cataracts and corneal decompensation were also 
documented.

Surgical success was defined as complete 
when no additional medications were required 
to achieve an IOP of ≤18 mmHg or qualified 
when additional medications were required to 
achieve the same goal. A second IOP cut off 
of ≤16 mmHg was also used to define the 
outcomes.

Additionally, we evaluated the use of 
intraoperative and postoperative subconjunctival 
5-FU, frequent topical steroidal and non-
steroidal medications, suture removal, trans-
conjunctival needle revision and bleb massage 
among these patients. Cataract progression was 
assessed with the WHO adaptation18 of the Lens 
Opacity Classification III System19 pre- and post- 
trabeculectomy.

Data Analysis

Statistical analysis was performed using IBM 
Statistical Package for Social Sciences (SPSS; 
IBM Corp., New York, NY, USA) version 16. 
Chi-square test for discrete variables was used 
between variables and the student t-test was used 
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to compare mean pre- and post-operative IOP. 
P values <0.05 were considered as statistically 
significant.

RESULTS

During the study period, 292 patients with mean 
age of 56.5±16.6 years including 162 (55.5%) male 
subjects presented with glaucoma. A total of 47 
eyes of 31 patients underwent trabeculectomy 
with 5-FU. Mean age of operated patients 
was 48.9±19.6 (range 14-77, median 52) years 
including 21 (67.7%) male subjects. Forty-five 
(95.7%) eyes had POAG and two eyes had 
PACG. Table 1 shows the demographic and 
clinical characteristics of patients.

Mean presenting IOP was 31.9±12.2 (median 
28, range 12-66) mmHg. Average mean deviation 
on Humphrey visual fields was -15.9±9.7 
(median -13) dB. The majority of patients (18 

cases, 58.1%) presented with advanced damage 
based on mean deviation worse than -12 dB 
and severe glaucomatous optic neuropathy 
(cup-to-disc ratio of 0.9-1.0). All patients were 
on anti-glaucoma medications preoperatively. 
Mean duration of medication use was 11.5±10.6 
months and the mean number of glaucoma 
medications was 2.3±0.74 preoperatively.

Postoperative Intraocular Pressure

Mean IOP within 48 hours postoperatively 
was 8.29±6.35 (median 6) mmHg. At 4 weeks 
postoperatively, mean IOP increased slightly to 
9.42±3.71 (median 10) mmHg. Mean reduction 
in IOP from preoperative values was significant 
(95%CI: 18.8-26.0 mmHg, P<0.001); mean 
preoperative IOP was 31.9 mmHg, mean post-
operative IOP at 1 year was 12.3 mmHg and 
mean difference was 19.6 mmHg. Table 2 details 
IOP at different postoperative visits.

One year postoperatively, 39 (83%) eyes 
achieved complete success defined as IOP≤18 
mmHg and 35 (74.5%) eyes had complete 
success defined as IOP≤16 mmHg. Qualified 
success with IOP≤18 mmHg was achieved in 
45 (95.7%) eyes while qualified success with IOP 
≤16mmHg was achieved in 38 (80.8%) eyes. Six 
(12.8%) eyes were started on a single medication 
(latanoprost) to control IOP and one eye required 
a combination of timolol and latanoprost.

Active bleb management using 
subconjunctival 5-FU was performed in 9 (19.1%) 
eyes. Four eyes had 3 consecutive doses and 5 
eyes had 2 consecutive doses of postoperative 
sub-conjunctival 5-FU. Out of these 9 eyes, 7 eyes 
had IOP <12mmHg one year postoperatively. 
Bleb massage was performed in 32 (68.1%) eyes.

Early postoperative complications included 
shallow anterior chamber in 6 (12.8%) eyes. 

N (%)
Age

≤40 years
>40 years

9 (27.3)
24 (72.7)

Sex
Male
Female

22 (66.7)
11 (33.3)

Duration of anti-glaucoma medications use
≤12 months
>12months
Mean duration: 11.5±10.6 months
Median duration: 9 months
Range: 1 – 60 months

34 eyes (72.3%)
13 eyes (27.7%)

Pre-operative IOP (mmHg)
≤21mmHg
22-30mmHg
31-70mmHg
Mean IOP: 31.9±12.2 mmHg
Median IOP: 28 mmHg
Range: 12-66 mmHg

10 eyes (21.3%)
16 eyes (34.0%)
21 eyes (44.7%)

Table 1. Preoperative demographic and clinical 
characteristics

IOP, intraocular pressure; N, number

Intraocular pressure Mean (mmHg) SD Median Range (mmHg) 95% CI P value*
Preoperative IOP 31.9 12.2 28.0 12-66
1 day PO 5.3 3.7 4.0 0-16 13.7 (22.6-30.4) <0.001
3 months PO 11.5 4.5 10 2-28 10.9 (16.6-24.1) <0.001
6 months PO 11.6 4.2 11 5-28 11.1 (16.7-24.1) <0.001
1 year PO 12.3 4.4 11 5-28 9.5 (15.9-24.0) <0.001

Table 2. Intraocular pressure changes

SD, standard deviation; CI, confidence interval; IOP; intraocular pressure; PO, post-operation
*compared to preoperative IOP
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Three of these eyes had small bleb leaks and 
were managed conservatively with a torpedo 
pressure patch while the remaining three eyes 
with overfiltration underwent anterior chamber 
reformation with injection of viscoelastic 
material in the operating theater. Intraoperative 
hyphema was noted in 7 (14.8%) eyes. These 
patients were managed conservatively in the 
Fowlers position with topical steroids and 
atropine and there was complete resolution of 
the hyphema in one week. Cataract progression 
was noted at one year in 8 (17.0%) eyes. Bleb 
encapsulation was noted in 2 eyes. One of these 
patients was started on medications and the 
other patient underwent bleb revision leading 
to successful IOP control. There was no case of 
endophthalmitis. Postoperative complications 
are summarized in Table 3.

Preoperative visual acuity ranged from 6/6 
to light perception (LP). Postoperatively, visual 
acuity remained in the same range. At one year, 
eight (17.0%) eyes experienced a significant drop 
in visual acuity defined as loss of two or more 
Snellen lines. Cataracts were responsible for the 
decrease in visual acuity in these eyes.

DISCUSSION

Management of glaucoma in Sub-Saharan Africa 
is challenging. Medical management has been 
considered impractical due to the high cost 
of long term medication, compliance with 
medical therapy and the need for regular follow 
up.12,20 Compliance is further worsened by the 
psychosocial problems due to inappropriate 
health beliefs.

Although a number of studies12,21,22 have 
shown that African race is one of the risk 
factors for failure of glaucoma filtration surgery, 

trabeculectomy remains the most common 
glaucoma procedure in Nigeria. The Advanced 
Glaucoma Intervention Study (AGIS Report 
9)11 demonstrated that after failure of medical 
therapy, the chance of surgical failure (IOP>18 
mmHg and diminution of visual acuity) is 
slightly higher in black patients as compared 
to white patients if trabeculectomy is performed 
first. This may be due to increased keloid activity 
predisposing to scarring, bleb encapsulation and 
failure.

The current study demonstrated the efficacy 
of trabeculectomy with antimetabolites and active 
postoperative bleb management in reducing IOP 
among Nigerians. This was evidenced by mean 
IOP reduction exceeding 50% from baseline 
values one year postoperatively. Previous 
studies on trabeculectomy with or without 
antimetabolites in Nigerians reported complete 
success rates of 61-73.3%, where success was 
defined as IOP≤21 mmHg.23,24 These were 
retrospective studies and had a high rate of loss 
to follow up. A previous study from Ibadan, 
Nigeria,13 reported success in 79.4% of patients, 
but this report did not categorize patients into 
qualified and complete success.

In the present study, 5-FU was used in 
all patients. 5-FU is a pyrimidine analogue 
antimetabolite which blocks DNA synthesis 
and inhibits fibroblast proliferation.26 Several 
studies have demonstrated the effectiveness 
of antimetabolites in enhancing the results 
of glaucoma filtration surgery.16,23,24,26 
Adegbehingbe et al23 reported a better outcome 
in patients who underwent augmented 
surgery with 5-FU as compared to those who 
received unaugmented surgery. Ashaye et al13 
however, reported no difference in surgical 
outcomes between patients in whom 5-FU was 
used as compared to those not receiving this 
antimetabolite. Although it may be difficult to 
draw conclusive evidence from these studies 
because of their retrospective nature, there is 
considerable evidence that intraoperative use of 
5-FU improves the probability of maintaining 
low IOP.27-28 The use of antimetabolites is 
more relevant in Africans who have a higher 
predisposition to scarring and bleb failure. 
Adjunctive use of antifibrotic agents such as 

Number of eyes (%)
Early postoperative complications

Shallow anterior chamber
Hyphema
Elevated IOP

6 (12.8)
7 (14.8)
2 (4.2)

Late postoperative complications
Elevated IOP
Encapsulated blebs
Cataract

2 (4.2)
2 (4.2)
8 (17.0)

Table 3. Postoperative complications

IOP; intraocular pressure
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mitomycin C or 5-fluorouracil at the site of 
surgery significantly reduces the risk of bleb 
failure.29

The majority of patients in this study had 
advanced glaucoma and therefore required low 
target IOP to preserve their visual field. The 
AGIS30 showed that in advanced glaucoma, 
irrespective of race, patients with an IOP 
consistently <18 mmHg had the least chance 
of visual field progression. Therefore, the goal 
in our study was to achieve IOP ≤18 mmHg. 
In this study, 83% of our patients had IOP ≤18 
mmHg at one year follow up.

Approximately 27% of the patients were 
<40 years of age in this study. This is similar 
to the report by Verrey et al31 in Ghana and 
Adegbehingbe et al23 in Nigeria. African patients 
usually present late in the course of the disease, 
with up to 50% of cases already blind in one eye 
at presentation.5

A high proportion of our patients required 
some form of bleb manipulation. This may be 
due to the need to achieve a low target IOP as 
mentioned above since a large proportion of 
our patients had advanced disease. Topouzis et 
al32 reported a high rate of bleb manipulation 
in a study on eyes with advanced glaucoma 
undergoing trabeculectomy. The incidence 
of postoperative shallow anterior chamber 
was slightly lower in our study than reports 
from other studies.13,16 This may be due to the 
conjunctival suturing technique. In the current 
series, there was no clinically documented case of 
choroidal effusion/detachment, the incidence of 
which is very low among blacks as compared to 
Caucasians. Singh et al33 did not find any case of 
hypotony or choroidal detachment in their study 
on West Africans. It has been suggested that this 
could be due to greater scleral rigidity in black 
subjects. Scleral rigidity has been hypothesized 
as a factor in the pathogenesis of hypotony 
maculopathy.34 Hypotonic maculopathy is more 
common among young and myopic patients. 
These 2 groups of patients have low scleral 
rigidity which may facilitate the inward collapse 
of the sclera wall in hypotony. The sclera in 
young people has more elasticity and flexibility 
than older patients and therefore may contract 
more in hypotony.35

Blebitis and endophthalmitis are established 
complications of trabeculectomy; however, there 
were no such cases in our series. Filtration surgery 
with adjunctive antimetabolite is associated with 
a higher risk of endophthalmitis (0-5%)27,28 than 
conventional unaugmented trabeculectomy (0-
0.4%).36,37 The absence of infectious complications 
in the current series may be explained by the 
routine preoperative measures of ensuring 
negative conjunctival culture and the use of 
povidone-iodine to sterilize the conjunctival 
fornices. We also used very stringent aseptic 
techniques intraoperatively and frequent 
antibiotics were employed postoperatively. 
All patients were adequately counseled and 
educated perioperatively.

The incidence of encapsulated blebs was 
relatively low in our patients as compared to 
the report by Ashaye et al13 in an earlier study 
in Ibadan. This may be due to active bleb 
management in the early postoperative period. 
At one year in this study, cataract was responsible 
for drop of vision in 17% of patients. This is low 
compared to the risk of cataract reported by 
Stead et al38 and the AGIS study (approximately 
50%).39 Stead et al reported that 28 patients (27%) 
had cataract surgery postoperatively while 
4 declined to undergo surgery despite being 
indicated. The total number of patients who had 
cataract post-trabeculectomy (operated or not) in 
the study was 32 (30.8%).38 However, follow-up 
period was much longer in these studies.

Limitations of this study include the 
relatively short follow up period of one year 
and inability to report visual field changes at 
one year due to uncorrected refractive error 
and lenticular opacities. This study however 
adds to the existing knowledge that guarded 
filtration surgery is effective in controlling 
IOP in Nigerians. Active bleb management 
provides better IOP control and the reoperation 
rate following trabeculectomy was low in this 
study. As surgical results continue to improve, 
acceptability of glaucoma surgery by patients 
may improve in Nigeria.

Conflicts of Interest

None.



5-FU Trabeculectomy in Nigeria; Olawoye et al

132 JOURNAL OF OPHTHALMIC AND VISION RESEARCH 2013; Vol. 8, No. 2

REFERENCES

1. Quigley HA, Broman AT. The number of people 
with glaucoma worldwide in 2010 and 2020. Br J 
Ophthalmol 2006;90:262-267.

2. Resnikoff S, Pascolini D, Etya’ale D, Kocur I, 
Pararajasegaram R, Pokharel GP, Mariotti SP. Global 
data on visual impairment in the year 2002. Bull 
World Health Organ 2004;82:844-851.

3. Kyari F, Gudlavalleti VS, Sivsubramaniam S, Gilbert 
CE, Abdull MM, Entekume G, et al. Prevalence of 
blindness and visual impairment in Nigeria: the 
national blindness and visual impairment survey. 
Invest Ophthalmol Vis Sci 2009;50:2033-2039.

4. Leske MC, Connell AM, Schachat AP, Hyman L. 
The Barbados Eye Study Group. Prevalence of open 
angle glaucoma. Arch Ophthalmol 1994;112:821-829.

5. Ntim-Amponsah CT, Amoaku WM, Ofosu-Amaah 
S, Ewusi RK, Idirisuriya-Khair R, Nyatepe-Coo E, et 
al. Prevalence of glaucoma in an African population. 
Eye 2004;18:491-497.

6. Lichter PR, Musch DC, Gillespie BW, Guire KE, 
Janz NK, Wiren PA, et al. Interim clinical outcomes 
in the Collaborative Initial Glaucoma Treatment 
Study comparing initial treatment randomized to 
medication or surgery. Ophthalmology 2001;108:1943-
1953.

7. Sommer A, Tielsch JM, Katz J, Quigley HA, Gottsch 
JD, Javitt JC, et al. Racial differences in the cause-
specific prevalence of blindness in east Baltimore. N 
Engl J Med 1991;325:1412-1417.

8. Sommer A, Tielsch JM, Katz J, Quigley HA, Gottsch 
JD, Javitt J, et al. Relationship between intraocular 
pressure and primary open angle glaucoma among 
white and black Americans. The Baltimore Eye 
Survey. Arch Ophthalmol 1991;109:1090-1095.

9. Grant WM, Burke JF Jr. Why do some people go 
blind from glaucoma? Ophthalmology 1982;89:991-
998.

10. Wilson R, Richardson TM, Hertzmark E, Grant WM. 
Race as a risk factor for progressive glaucomatous 
damage. Ann Ophthalmol 1985;17:653-659.

11. The Advanced Glaucoma Intervention Study 
(AGIS): 9. Comparison of glaucoma outcomes in 
black and white patients within treatment group. 
Am J Ophthalmol 2001;132:311-320.

12. Miller RD, Barber JC. Trabeculectomy in black 
patients. Ophthalmic Surg 1981;12:46-50.

13. Ashaye AO, Komolafe OO. Post-operative 
complication of trabeculectomy in Ibadan, Nigeria: 
outcome of 1-year follow-up. Eye (Lond) 2009;23:448-
452.

14. Anand N, Mielke C, Dawda VK. Trabulectomy 

outcomes in advanced glaucoma in Nigeria. Eye 
(Lond) 2001;15:274-278.

15. Bekibele CO. Evaluation of 56 trabeculectomy 
operations at Ago-Iwoye, Ogun State, Nigeria. West 
Afr J Med 2001;20:223-226.

16. Agbeja-Bayeroju AM, Omoruyi M, Owoaje ET. 
Effectiveness of trabeculectomy on glaucoma 
patients in Ibadan. Afr J Med Sci 2001;30:39-42.

17. Cantor LB, Mantravadi A, WuDunn D, 
Swamynathan K, Cortes A. Morphologic 
classification of filtering blebs after glaucoma 
filtration surgery: the Indiana Bleb Appearance 
Grading Scale. J Glaucoma 2003;12:266-271.

18. Thylefors B, Chylack LT Jr, Konyama K, Sasaki K, 
Sperduto R, Taylor HR, et al. A simplified cataract 
grading system. Ophthalmic Epidemiol 2002;9:83-95.

19. Chylack LT Jr, Wolfe JK, Singer DM, Leske MC, 
Bullimore MA, Bailey IL, et al. The Lens Opacity 
Classification System III. The Longitudinal 
Study of Cataract Study Group. Arch Ophthalmol 
1993;111:831-836.

20. Quigley HA, Buhrmann RR, West SK, Isseme 
I, Scudder M, Oliva MS. Long term results of 
glaucoma surgery among participants in an 
east African population survey. Br J Ophthalmol 
2000;84:860-864.

21. Budenz DL, Singh K. Glaucoma care in West Africa. 
J Glaucoma 2001;10:348-353.

22. Wilson MR. Posterior lip sclerectomy vs 
trabeculectomy in West Indian blacks. Arch 
Ophthalmol 1989;107:1604-1608.

23. Adegbehingbe BO, Majemgbasan T. A review of 
trabeculectomies at a Nigerian teaching hospital. 
Ghana Med J 2007;41:176-180.

24. Mielke C, Dawda VK, Anand N. Intra-operative 
5-fluorouracil application during primary 
trabeculectomy in Nigeria: a comparative study. Eye 
(Lond) 2003;17:829-834.

25. Sood NN, Kumar H, Agarwal HC, Sihota R. Role of 
5-fluorouracil in the management of failed glaucoma 
surgery. Indian J Ophthalmol 1990;38:17-19.

26. González Bouchon J, González Mathiesen I, 
González Galvez M, Marin R, Varas A, Montesinos 
TM. Non-penetrating deep trabeculectomy treated 
with mitomycin C, without implant. A prospective 
evaluation of 55 cases. J Fr Ophtalmol 2004;27:907-
911.

27. Katz GJ, Higginbotham EJ, Lichter PR, Skuta GL, 
Musch DC, Bergstrom TJ, et al. Mitomycin C versus 
5-fluorouracil in high-risk glaucoma filtering 
surgery. Extended follow-up. Ophthalmology 
1995;102:1263-1269.

28. Mirza GE, Karaküçük S, Doğan H, Erkiliç 



5-FU Trabeculectomy in Nigeria; Olawoye et al

133JOURNAL OF OPHTHALMIC AND VISION RESEARCH 2013; Vol. 8, No. 2

K. Filtering surgery with mitomycin C in 
uncomplicated (primary open angle) glaucoma. Acta 
Ophthalmol (Copenh) 1994;72:155-161.

29. Heuer DK, Parrish RK 2nd, Gressel MG, Hodapp E, 
Desjardins DC, Skuta GL, et al. 5-fluorouracil and 
glaucoma filtering surgery. III. Intermediate follow-
up of a pilot study. Ophthalmology 1986;93:1537-1546.

30. The Advanced Glaucoma Intervention Study 
(AGIS): 7. The relationship between control of 
intraocular pressure and visual field deterioration. 
The AGIS Investigators. Am J Ophthalmol 
2000;130:429-440.

31. Verrey J D, Foster A, Wormald R, Akuamoah 
C. Chronic glaucoma in northern Ghana--a 
retrospective study of 397 patients. Eye (Lond) 
1990;4:115-120.

32. Topouzis F, Tranos P, Koskosas A, Pappas T, 
Anastasopoulos E, Dimitrakos S, et al. Risk of 
sudden visual loss following filtration surgery in 
end-stage glaucoma. Am J Ophthalmol 2005;140:661-
666.

33. Singh K, Byrd S, Egbert PR, Budenz D. Risk 
of hypotony after primary trabeculectomy 

with antifibrotic agents in a black west African 
population. J Glaucoma 1998;7:82-85.

34. Fannin LA, Schiffman JC, Budenz DL. Risk 
factors for hypotony maculopathy. Ophthalmology 
2003;110:1185-1191.

35. Stamper RL, McMenemy MG, Lieberman MF. 
Hypotonous maculopathy after trabeculectomy 
with subconjunctival 5-fluorouracil. Am J Ophthalmol 
1992;114:544-553,

36. Mills KB. Trabeculectomy: a retrospective long-term 
follow-up of 444 cases. Br J Ophthalmol 1981;65:790-
795.

37. Watson PG, Jakeman C, Ozturk M, Barnett 
MF, Barnett F, Khaw KT. The complications of 
trabeculectomy (a 20- year follow-up). Eye (Lond) 
1990;4:425-438.

38. Stead RE, King AJ. Outcome of trabeculectomy with 
mitomycin C in patients with advanced glaucoma. 
Br J Ophthalmol 2011;95:960-965.

39. AGIS (Advanced Glaucoma Intervention Study) 
Investigators. The Advanced Glaucoma Intervention 
Study: 8. Risk of cataract formation after 
trabeculectomy. Arch Ophthalmol 2001;119:1771-1779.


