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ABSTRACT

Aims: To evaluate the surgical outcome of combined phacoemulsification cataract surgery plus
posterior chamber intraocular and trabeculectomy with adjunctive 5-Fluorouracil versus
trabeculectomy with 5-Fluorouracil in the management of Primary open angle glaucoma.

Study Design: it was retrospective comparative interventional study

Place and Duration of Study: Glaucoma Unit, Eye foundation Hospital Ikeja, Lagos, Nigeria
between January 2015, and December 2017

Materials and Methods: A retrospective review of consecutive 29 eyes (29 patients) who had
trabeculectomy with 5-Fluorouracil compared with 26 eyes (26 patients) who had combined
phacotrabeculectomy with 5-Fluorouracil from 2015 to 2017. All patients had a minimum follow up
of 3 months.

*Corresponding author: E-mail: drnathy2013@gmail.com;
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Results: The mean age of 54.48+14.42 years in Trabeculectomy group was significantly (p>0.001)
lower than 70.76+7.22 years for the Phacotrabeculectomy group. The mean preoperative
intraocular pressure (IOP) and number of glaucoma medication were similar for the two groups
(19.86+£9.63mmHg versus 22.23+8.99mmHg; 2.66+1.20 versus 2.73+0.72 medication,
trabeculectomy versus phacotrabeculectomy respectively). The postoperative IOP and glaucoma
medication after a mean follow up period of 17.11+9.81 months was not significantly different
between the two groups (11.55+2.71mmHg versus 12.31+4.33mmHg, p=0.436 for trabeculectomy
versus phacotrabeculectomy respectively). Both groups significantly required fewer number of
antiglaucoma medication at final follow-up (1.14+0.92 vs 1.46+1.10, trabeculectomy vs
phacotrabeculectomy. In the trabeculectomy group, 25 (86.2%) had IOP of <15mmHg with or
without topical antiglaucoma drops. In the phacotrabeculectomy, 21 (80.76%) had IOP of
<15mmHg with or without topical antiglaucoma medication (Qualified success). On the other hand,
8 (27.58%) had IOP of <15mmHg without topical antiglaucoma medication at the end of the follow-
up in the trabeculectomy (Complete success). In the phacotrabeculectomy group, 5 (19.23%) had

Few complications occurred in both groups.

final IOP of £15mmHg without topical antiglaucoma medication.

Conclusion: Phacotrabeculectomy augmented with 5-Fluorouracil gave comparable surgical
success to 5-Fluorouracil augmented trabeculectomy alone.

Keywords: Trabeculectomy; phacotrabeculectomy; 5-fluorouracil; glaucoma patients.

1. INTRODUCTION

Trabeculectomy is the most performed glaucoma
surgery and considered as the gold standard [1].
Glaucoma and cataract frequently coexist. There
is usually a dilemma of whether to combine both
trabeculectomy with cataract surgery in these
patients [2]. Phacoemulsification with posterior
intraocular lens alone has been noted to result in
a sustained intraocular pressure reduction of
1.5mmHg in Primary open angle glaucoma [2].
Studies have shown that both trabeculectomy
(trab) and phacotrabeculectomy (phaco-trab) are
effective in reducing IOP in patients on maximally
tolerated glaucoma medications [2,3].

Cataract and glaucoma are leading causes of
blindness worldwide, and their co-existence is
common in elderly people [4]. Glaucoma surgery
can accelerate cataract progression and
performing both surgeries may increase the rate
of postoperative complications and compromise
the success of either surgery [2]. Some studies
have shown that patients with Primary Open
Angle Glaucoma (POAG) who had -cataract
surgery experience a small drop in intraocular
pressure (IOP) and reduction in the use of topical
antiglaucoma medication, but this is said to be
uncommon and usually occurs 1 to 2 years after
surgery [5,6]. The decision between undergoing
combined glaucoma and cataract surgery versus
glaucoma surgery alone is complex. Therefore, it
is important to compare the effectiveness of
these two interventions to aid clinicians and
patients in choosing the better treatment
approach.
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The level of intraocular pressure (IOP) correlates
with the risk of development of glaucoma and
progression of glaucoma [7,8]. Lowering IOP
can prevent the development of glaucoma in
eyes with elevated IOP and slow the worsening
of glaucoma in eyes with established glaucoma
damage [7-9].

2. METHODOLOGY

It was a retrospective comparative interventional
non-randomized study. The medical files of
patients who had trabeculectomy and
phacoemulsification cataract surgery combined
with trabeculectomy between January 2015 to
December 2017 at Eye Foundation, lkeja, Lagos
Nigeria were reviewed. The procedures carried
out in this study involving human subjects
followed the ethical standards of the hospital and
the tenets of the Helsinki Declaration. Informed
consent for the study was not taken from every
individual in this study because it a retrospective
review. However, all subjects gave informed
consent for the surgeries at the time they were
performed.

Preoperative data collected included patient
demographic  information  (age, gender),
glaucoma type and severity, number of current
IOP lowering medications, past ocular surgical
history, and baseline visual acuity and intraocular
pressure  (IOP) obtained by Goldmann
applanation tonometer. Postoperative data
collected included, type of surgery, ocular and
systemic medications, visual acuity, 10P, any
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new adverse events, and any secondary surgical
interventions for IOP control. Also collected was
number of bleb needling.

Only patients with minimum of 3 months follow-
up were included in the study.

2.1 Surgical Techniques

All the surgeries were performed by an
experienced Glaucoma and Cataract surgeon
(OA) using the same methods. The surgeries
were performed using subtenon anaesthesia.

1. Trabeculectomy: Following routine
cleaning draping, Simpson’s self-retaining
eyelid speculum was placed. With the eye
well anaesthetized, superior cornea
traction suture using 8/0 vicryl was placed
to stabilize the globe. A 6mm Fornix-
based conjunctival peritomy fashioned and
haemostasis achieved with gentle cautery.
A half thickness 4x3millimeter scleral flap
was raised and application of 50mg/ml 5-
Fluorouracil was applied over the sclera for
3 minutes and irrigated with at least 20mls
of balanced salt solution (BSS). A
paracentesis performed with 23-gauge
needle and then a 1x1milliter of deep
sclerotomy was performed into the anterior
chamber using Kelly's punch and
peripheral iridotomy done with curved
iridectomy scissors. The scleral flap was
sutured with two fixed 10/0 nylon suture
and 2 releasable sutures. The conjunctival
was closed with 10/0 nylon suture.
Phaco-trabeculectomy: A two-site phaco-
trabeculectomy was performed in a three-
stage procedure. The first was preparation
of the trabeculectomy, which included a
fornix-based 6mm conjunctival incision
followed by mild cautery. Then, a creation
of a 4x3mm half thickness scleral flap and
application of 50mg/ml 5 FU for 3minutes
was performed. The second stage is a
standard phacoemulsification with the
capsular bag using the divide and conquer
technique. Phacoemulsification was done
in a second site through a temporal clear
cornea incision far away from the
trabeculectomy site. In the third stage, the
scleral flap was elevated and a posterior
sclerotomy was performed with Kelly
punch. Peripheral iridotomy was done with
curved Vannas scissors. The scleral flap
was sutured with two fixed 10/0 nylon
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suture and 2 releasable sutures. The
conjunctival was closed with 10/0 nylon
suture.

Postoperative follow-up: The eyes were
placed on Guttae Maxidex (Alcon) initially
2hourly and tailed over a 3month period. Topical
Ciprofloxacin (by Alcon) g.d.s for a period of
month was also given. Only patients with a
minimum follow-up of 3 months were included for
analysis. During each of these follow-ups, visual
acuity, a complete slit-lamp evaluation and
Goldmann applanation tonometry  were
performed, and if needed, additional surgical
interventions (release of sutures, bleb needling)
were performed. The primary outcome of the
study was the overall IOP lowering in the two
groups at last follow-up visit. Complete and
gualified success rates were defined as an IOP
of <15 mmHg without or with medications,
respectively. Failure is defined as IOP reduction
of IOP value of <6mmHg.

2.2 Statistical Analysis

All data were cross checked for accuracy entered
in a proforma and were analyzed using
commercially available statistical data
management software- Statistical Package for
Social Sciences (IBM-SPSS) version 25.
Continuous variables were illustrated in the form
of mean £SD  and categorical variables were
shown in the form of frequency and percent.
Comparison among continuous data was done
using Anova, whereas categorical data were
analyzed using )(Z—test. P value less than 0.05
was considered statistically significant.

3. RESULTS

A total of 55 eyes of 55 patients were included in
the study. Twenty-nine of the patients had
trabeculectomy while 26 had combined
phacoemulsification and trabeculectomy with 5
Fluorouracil applied in all cases. There was
statistically significant difference in the mean age
between the two groups with those who had
Phacotrabeculectomy being older than those
who had trabeculectomy as shown in Table 1.
There were no statistically significant differences
between the mean preoperative intraocular
(p=0.352) and the mean preoperative humber of
topical antiglaucoma medication (p=0.782)
between the two groups. Most of the patients had
Advanced glaucoma. Other demographic and
clinical profiles were as shown in Table 1.
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Table 1. Demographic and clinical characteristics of the patients

Characteristics Type of surgery p-value
Trabeculecutomy Phacotrabeculectomy
No of eyes (No of patients)
Age (years) 29 26
Mean+SD 53.66 + 14.09 70.62 + 7.52 0.001*
Gender (n, %)
Male 21 (72.41) 16 (61.54)
Female 8 (27.59%) 10 (38.46)
Total 29 26
Eye (n, %)
Right 14 (48.28) 12 (46.15)
Left 15 (51.72 14(53.85)
Glaucoma severity
Mild POAG  (n, %) 5 (17.24) 2 (7.69)
Moderate POAG 4 (13.79) 5(19.23)
Advanced POAG 20(68.97) 19 (73.08)
Preoperative intraocular pressure
Mean+SD 19.86 + 9.63 22.23 +8.99 0.352
Number glaucoma medications
MeantSD 2.66+1.20 2.73+£0.72 0.782
Decimal BCVA
Mean+SD 0.59 £ 0.33 0.24+0.19 0.001*

*Statistically significant (p<0.05)

Table 2. Postoperative clinical data

Characteristics Type of surgery p-value
Trabeculecutomy Phacotrabeculectomy

Follow-up (Months)

Mean+SD 16.03 + 10.09 18.31+9.55 0.396

Intraocular pressure

Mean+SD 1155+2.71 12.31+4.33 0.436

Number glaucoma medications

Mean+SD 1.14+0.92 146+1.10 0.240

Needling (No) 5 0

Decimal BCVA

Mean+SD 0.59 £ 0.36 0.54+0.34 0.63

*Statistically significant (p<0.05)

There was no statistically significant difference  values in the trabeculectomy and phaco-
(p=0.396) in the mean follow-up period for the trabeculectomy groups, respectively.
two group. There was also no statistically
significant difference in the postoperative mean N the trabeculectomy group, 25 (86.2%) had IOP
intraocular pressure (p=0.436) and mean topical of £15mmHg with or without topical antiglaucoma
antiglaucoma medications (p=0.240) between drops. In the phacotrabeculectomy, 21 (80.76%)
the two groups as shown in Table 2. See also had IOP of <15mmHg with or without topical
Figs. 1 and 2. antiglaucoma medications (Qualified success).
On the other hand, 8 (27.58%) had IOP of
In the trabeculectomy group, at the end of the <15mmHg  without topical  antiglaucoma
follow-up, there was a statistically significant medication at the end of the follow-up in the
(p<0.001) drop in the mean IOP of 8.31mmHg trabeculectomy (Complete success). In the
(41.84%) from the preoperative value. Similarly, phacotrabeculectomy group, 5 (19.23%) had final
in the Phaco-trabeculectomy group, the mean IOP of <15mmHg without topical antiglaucoma
IOP dropped significantly by 9.92mmHg medications.
(44.62%, p<0/001). The topical antiglaucoma ) ,
usage dropped by 1.52 (57.14%, p<0.001) and Five eyes in the Trabeculgctomy group h.ad bleb
1.27 (46.52%, p<0.001) from the preoperative needling with postoperative 5-FU injection. No
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eye in the Phacotrabeculectomy group had any
bleb needling.

3.1 Additional Procedure to Lower IOP
In the trabeculectomy group, 3 eyes (patients)
had phacoemulsification and posterior intraocular

lens implant while in the Phacotrabeculectomy
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group, one eye had Ahmed valve implant and
another eye had G-probe cyclophotocoagulation.

3.2 Complications

Three eyes in the Trabeculectomy group
developed cataract, while one eye in the
phacotrabeculectomy group had persistent
hypotony.

r=0.314, p=0.097
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4. DISCUSSION

The intraocular pressure reduction effect of
phacoemulsification combined with
trabeculectomy has been noted to have

comparable outcome with trabeculectomy alone
[10,11]. However, in specific terms, the reduction
has been reported to be higher in trab than in the
phaco-trab group [10-13]. It has been postulated
that phacoemulsification leads to the breach in
the blood-aqueous barrier with attendant release
of inflammatory mediators resulting in diminished
bleb function [2,14]. Nevertheless, combining
phacoemulsification or indeed other forms of
cataract surgery with trabeculectomy may be
inevitable especially in elderly patients with
visually significant cataract and medically
uncontrolled glaucoma.

Most trabeculectomies are augmented with
Mitomycin C (MMC) antimetabolite compared
with 5-Fluorouracil (5FU) [15]. Many studies have
shown that trabeculectomies augmented with
MMC have better IOP reduction compared with
those with 5FU [16-17].

In our series where the trabeculectomy was
augmented with 5FU, we noted that the
intraocular pressure reduction in the eyes that
had combined trabeculectomy with
phacoemulsification (9.92mmHg; 44.62%) was
higher than in those who had trabeculectomy
alone (8.31mmHg; 41.84%), though the mean
postoperative |IOP is lower in the later than the
former. This finding contrasts the findings in
similar retrospective studies by Singh et al. [12]
and Chang et al. [13] in which 5-FU was used for
augmentation. Singh et al reported I0P reduction
of 12mmHg (52.4%) in the Trabeculectomy
group with intraoperative 5-FU wuse and
7.8mmHg (32.8%) reduction in IOP for Phaco-
Trab group [12]. The result by Singh et al. [12]
mirrors that of Chang et al. [13] in which they
reported IOP reduction of 11.2mmHg (44.6%) in
the trabeculectomy group and 7.3mmHg (31.2%)
in the Phaco-trab group. In our study, the
patients in the trabeculectomy group were much
younger than those in the phaco-trab group. In
addition, we used a 2-site approach in the
phacotrabeculectomy unlike the single-site
approach used in both Singh et al and Chang et
al studies. A single-site approach in combined
trabeculectomy and phacoemulsification has
been observed to give a lower IOP control than a
2-site approach [18]. Perhaps these two factors
might be responsible for the pattern of finding in
our study. Both groups in this study witnessed
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significant (p>0.001) and comparable reduction
in the use of topical antiglaucoma medication.

In term of success using the benchmark of
<15mmHg, the trab group had better Qualified
and Complete success than the phaco-trab
group as reported by Singh et al and Chang et al.
[12,13] We reported Qualified Success of
86.20% for the trab group while the phaco-trab
group had Qualified success of 80.76%. On the
other hand, the Complete success for the
trabeculectomy group was 27.58% and 19.23%
for the phacotrabeculectomy group. Chang et al.
[13] reported Complete Success of 63.8% in the
trabeculectomy group and 62.2% in the
phacotrabeculectomy group after at least 3 years
of follow-up. The Chang and Associates’ study
also used <16mmHg cut-off point [13]. In the
study by Singh et al using <16mmHg cut-off
mark, they reported complete success of 71% in
the trabeculectomy group and 55% in the
phacotrabeculectomy group after 2 years of
follow-up [12]. The complete success reported
in our study is very low compared with the result
reported by these studies. The difference in the
cut-off IOP benchmark between our study and
these 2 studies obviously may be a contributory
factor.

The significant complications reported in our
study included cataract in 3 eyes (10.3%) in the
trabeculectomy group and persistent hypotony in
the phaco-trab group. Trabeculectomy is known
to accelerate the formation of cataract [2]. The
percentage of cataract reported in our study is
lower than that reported by Singh et al (21%) and
Chang et al (34%). Both studies had longer
follow-up period than our study. The final best
corrected visual acuity in decimal was similar in
both groups. As expected, there was significant
improvement in BCVA in the phaco-trab but in
this study, there was no change in preoperative
and postoperative BCVA in the trabeculectomy

group.
5. CONCLUSION

In our series, phacotrabeculectomy augmented
with  5-Fluorouracil gave higher intraocular
pressure reduction than 5-Fluorouracil
augmented trabeculectomy alone in contrast with
other reports in the literature but both proved the
Qualified and Complete success mirrored
previously reported pattern. Minimal
complications were reported in our study. We
can assume that either of the two surgical
methods may be effective in the management of
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Primary Open Angle Glaucoma when properly
chosen.
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