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ABSTRACT
Purpose: To determine the efficacy and safety of per-operative mitomycin C injection during trabeculectomy and
combined phaco-trabeculectomy in different types of glaucoma.
Study Design: Interventional case series.
Place and Duration of Study: Shifa International, between January 2018 to July 2020.
Methods: Thirty one patients requiring trabeculectomy or Phaco-trabeculectomy with mitomycin C because of
maximum tolerable anti-glaucoma treatment or poor compliance were included in the study. Out of these 15 in
group A underwent simple trabeculectomy with intra-operative mitomycin C and 16 patients in group B underwent
phacotrabeculectomy with intra-operative mitomycin C and IOL implantation. All patients underwent an eye
examination (including IOP and visual acuity) before surgery and then afterwards at 1 week, 1 month, 2 months, 6
months and 1 year. Main outcome measures were best corrected visual acuity, intra-ocular pressure and number
of medications at base line and post-operatively.
Results: Demographic results of the two groups were similar. Mean follow-up period was 1 year, mean IOP was
11 in group Aand 15.5 in group B in last follow-up.Mean IOP reduction at 1 year was significant in both group A
and B (p = 0.001, p = 0.022 respectively). Hypotony, post-operative inflammatory membrane and bleb fibrosis
were the main complications in group A and group B.
Conclusion: Trabeculectomy with mitomycin C and phaco-trabeculectomy with mitomycin C are equally
successful at lowering IOP in common types of glaucoma permitting significant and safe reduction of antiglaucoma medications for atleast 1 year after surgery.
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INTRODUCTION
Mitomycin C (MMC) is a common wound modulator
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used in ophthalmology in glaucoma, pterygium
surgery and refractive lasers.1 In the past decade MMC
has
been
routinely
used
in
high
risk
“trabeculectomies” including young patients, African
American or who had previous glaucoma surgery.2
Traditionally MMC is applied per-operatively via
soaked sponges for two minutes. With popularity and
variety of anti-glaucoma medications as a first line
management option, there has been a change in trend
to use MMC in all trabeculectomies to improve the
survival of bleb.3 Moreover, shift to sub conjunctival
Pak J Ophthalmol. 2021, Vol. 37 (2): 213-217
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injection of mitomycin C is found to be effective and
results in more diffuse bleb formation.4-6 This
technique not only saves time, reduces conjunctival
surface exposure to mitomycin with consequent less
chances of wound leak, but is also proven as an
effective modality with ideal bleb formation.4
Primary open angle glaucoma and chronic narrow
angle glaucoma are the two most common causes of
blindness among elderly Asian population. In
hypermetropic eyes proportionately large lens plays a
crucial role in the pathogenesis of angle closure.7,8
Removal of lens not only reduces crowding in the
anterior chamber but also improves vision by
removing the lens with opacities. It reduces the need
of sequential surgery which is needed with rapid
progression of lens opacities into visually significant
cataract post-trabeculectomy.9-11 On the other hand,
primary open-angle glaucomapatients are generally
elderly with concurrent cataract and glaucoma. They
need combined procedure. Phacotrabeculectomy again
not only improves vision but reduces the need for
sequential surgery.12-14 However, some surgeons prefer
separate procedures over combined. So there is lack of
consensus on the best approach in such cases.15,16 Long
term data for the use of per-operative injection of
MMC in phacotrabeculectomy and trabeculectomy is
insufficient especially in South Asian population. We
analyzed the effectiveness of trabeculectomy and
phacotrabeculectomy with MMC (20 micro gram) in
different types of glaucoma over an observation time
of 1 year.

METHODS
Out of 31 eyes, 15 underwent trabeculectomy with
MMC whereas 16 patients underwent phacotrabeculectomies with intra-operative MMC. All
surgeries were performed by one surgeon at Shifa
International Trust, between January 2018 to July
2020 and followed up for one year. Patients who had
progressive damage with maximum tolerable antiglaucoma treatment or poor compliance with topical
drugs and with or without lens changes were included.
Exclusion criteria were patients who underwent
previous glaucoma lasers or glaucoma valve surgeries
or patients who were lost in follow-up in less than 6
months.
Institutional ethical board approved this study and
informed consent was obtained from every patient.
Data was collected pre-operatively and postPak J Ophthalmol. 2021, Vol. 37 (2): 213-217

operatively at 1 week, 1 month, 3-months, 6-months
and 1 year. Assessment included best corrected visual
acuity, GoldmanApplanation tonometry, cup-disk
ratio, number of anti-glaucoma medications, postoperative interventions and outcomes. Complete
successwas defined as IOP 6 – 18 mmHg without antiglaucoma treatment and improved or stable visual
acuity compared to pre-operative visual acuity.
Conditional success was defined as IOP less than 18
mmHg with 1 or 2 anti-glaucoma medications with
stable visual acuity as compared to pre-operative.
Failure was defined as IOP higher than 23 mmHg with
2 or more anti-glaucoma medications, severe comorbidity such as choroidal detachment, recurrent
encysted bleb needing revision more than 3 times.
Similar protocol was followed for phacotrabeculectomy.
Same surgeon performed all procedures under
local anesthesia.Following sub-Tenon’s or peribulbar
anesthesia, 7 – 0 silk stay suture was placed in the
superior cornea. Standard dosage of MMC 0.2 mg/ml
(0.1 cc) was used as an intra-operative subconjunctival injection, 8mm from limbus at the
beginning of procedure. Injection xylocaine with
adrenaline was used to dissect conjunctiva and tenon
at surgical site. The exposed sclera under the
conjunctival flap was cleaned with gentle bipolar
diathermy. Partial thickness scleral flap (4x3 mm 2/3rd
thickness) was made and advanced to 2mm into clear
cornea. Internal window was marked and completed
after paracentesis. BSS was injected through
paracentesis to confirm the patency of fistula. Scleral
flapwas stitched with 10/0 nylon at the ends of flap.
Conjunctiva and tenon were stitched.
Combined phaco-trabeculectomy was done with
the same standard steps till the marking of internal
window. Keratome (2.2mm) was used to make a
phaco-incision temporal to the scleral flap.
Capsulorhexis, hydrodissection, phaco chop or flip and
lens matter aspiration was done. After IOL
implantation in bag, Miochol was used to constrict the
pupil, internal scleral window was removed, PI done
and Conjunctival flap was stitched as described above.
Subconjunctival injectionof Dexamethasone was given
at the end of combined procedure.
Post-operative Predforte eye drops were given 02
hourly for two weeks then 5 times a day. Eye drops
were reduced by 1 drop every week and discontinued
after 7 weeks. In case of bleb vascularization or
increase in IOP, digital massage was introduced from
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2nd week onwards and steroid frequency was increased
to 2 hourly for 3 days. No bleb needling was
performed post-operatively. Vigamox was continued
for 02 weeks. Cyclopentolate was given in phacotrabeculectomy for 05 days.Considering the sample
size, the significance level was set to 0.5 and
confidence coefficient to 0.95. Statistical analysis was
performed with SPP software (version 21).

RESULTS
The meanpreoperative IOP at the baseline was 25.59±
8.69 mmHg. Post-operatively the mean IOP had
decreased to 8.14 ± 3.25 mmHg at 1 month, 12.30 ±
3.94 mmHg at 6 months and 12.39 ± 3.94 after 1 year.
The IOP reduction after surgery was statistically
significant at the end of observation period. No
significant difference of IOP was found in different
types of glaucoma and different sex.

Visual acuity significantly improved (in both
groups) from 32.3% (6/12-6/6) preoperatively to
64.5% (6/12-6/6) post operatively. Applying the
success/failure criteria, complete surgical success was
achieved in 73.3% in A, 62.5% in B. Qualified success
was 18.75% in group B. Failure was seen in 12.5% in
group B and in 6.67% in group A. Loss of 1 year
follow up was observed in 6.25% in group B and 20%
in group A. A decrease in number of medications was
observed in post-operative period up to 1 year. Postoperatively the number of medications were
significantly decreased to 3.22 (p value less than
0.005) and digital massage was needed in 6.45
patients.
Intraoperative and post-operative complications
were evaluated in all surgeries. Most common
complications were hypotony in 9.67% and postoperative inflammatory membrane in 6.45% and bleb
fibrosis in 3.22%.

Table 1: Different types of glaucoma and their frequency.

Valid

Diagnosis
Secondary angle glaucoma
Open angle glaucoma
Narrow angle glaucoma
Steroid induced glaucoma
Drug allergy
Advanced glaucoma
PXF glaucoma
Post vitrectomy
Total

Frequency
3
13
1
3
4
3
2
1
30
1
31

Missing System
Total

Percent
9.7
41.9
3.2
9.7
12.9
9.7
6.5
3.2
96.8
3.2
100.0

Valid Percent
10.0
43.3
3.3
10.0
13.3
10.0
6.7
3.3
100.0

Cumulative Percent
10.0
53.3
56.7
67.7
80.0
90.0
96.7
100.0

Table 2: Pre-Operative and post-operative visual acuities in the patients.
Frequency

Percent

Valid Percent

Cumulative Percent

Pre-op vision
Valid

C.F. – 6/36
6/24 – 6/12
6/12 – 6/6
Total

11
9
10
30
1
31

35.5
29.0
32.3
96.8
3.2
100.0

36.7
30.0
33.3
100.0

36.7
66.7
100.0

C.F. – 6/36
6/24 – 6/12
6/12 – 6/6
Total

7
4
20
31

22.6
12.9
64.5
100.0

22.6
12.9
64.5
100.0

22.6
35.5
100.0

Missing System
Total
Post-op vision
Valid
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which similar results were reported regarding IOP
decrease and need of fewer anti-glaucoma medications
after injection of MMC in trabeculectomy.1

Fig. 1: Comparison of IOP in both groups till 1 year post-operative.

DISCUSSION
Injection of mitomycin is comparable to sponge
application with less need of visits and bleb
intervention. Efficacy of MMC injection in
trabeculectomy
and
phaco-trabeculectomy
is
comparable. In the current study, complete treatment
success was73.3% in trabeculectomy group and
62.5%in phacotrabeculectomy group over the time of
1 year.
Intra-operative injection offers several advantages
over conventional procedures. It provides large area
and longer surface area exposure reducing diffusely
elevated blebs.17 There is also increased long term
success with minimal complications.18 Another
advantage is predictable dose delivery as compared to
sponge application.19 The main complications of
MMC are bleb leak, hypotony, corneal epithelial
toxicity and overhanging blebs.20 Some of these are
related to unpredictable MMC concentration in deep
scleral and sub scleral layers,21 whereas others are
related to exposure of MMC to edges of the wound
and small area of exposure with thin walled bleb.17
In a prior study of injection of MMChypotony and
serous choroidal detachment were seen as the
commonest complications.4 In our study, hypotony
was found in 13.4% and serous choroidal detachment
in 6.7% which resolved spontaneously with time.We
have seen effective control of IOP and lesser need of
anti-glaucoma medication with per-operative injection
of MMC. This is consistent with an earlier study in
Pak J Ophthalmol. 2021, Vol. 37 (2): 213-217

We analyzed the efficacy of intraoperative MMC
in combined phaco-trabeculectomy and found it to be
a safe and effective procedure for control of glaucoma
with complete success in 62.5% and need of fewer
medication in 18.75%. Data related to MMC injection
during phaco-trabeculectomy is scarce. In a previous
study it was shown that two site phaco trabeculectomy
with MMC (sponge application) in West Indian
patientsproved to be a safe and effective treatment.22
Contrary to that other authors have reported that
trabeculectomy and single site phacotrabeculectomy
with intraoperative sponge MMC was safe and
effective treatment for IOP control.23 Reported results
of inject mitomycin in trabeculectomy and
phacotrabeculectomy are rarely seen together in
literature. We have found it to be safer than
conventional and equally comparable to sponge mmc
application with predictable results in variety of
glaucoma patients at 1-year follow-up.
Limitations of this study includes relatively small
sample size and follow-up limited to 1 year. Future
studies in prospective long term and larger cohort are
necessary to further confirm its safety and efficacy as a
modality. Additional influencing risk factors to be
considered include number of anti-glaucoma
medications, duration of treatment, pre-operative
conjunctival injection, previous eye surgeries with and
without conjunctival injections, active skin disease,
intraocular inflammation, races, and thinness of
conjunctiva to standardize risk factor adjusted protocol
for MMC application.
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