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Abstract
Aim—To determine the results and com-
plications up to 5 years after trabeculec-
tomy with 0.02% mitomycin C (MMC) in
glaucoma patients at risk for failure of fil-
tration surgery.
Methods—A consecutive series of 21 eyes
from 20 patients who underwent trab-
eculectomy with MMC 0.02%, with an
exposure time of 2 minutes, was retro-
spectively analysed and the results were
compared with previously published data.
Results—The mean preoperative in-
traocular pressure (IOP) was 28 mm Hg
on an average of 2.8 glaucoma medica-
tions, and the mean postoperative IOP
after 3 years was 14 mm Hg on an average
of 0.4 medications. Three years after trab-
eculectomy, 17 of 21 (80.9%) eyes had an
IOP of less than 21 mm Hg without medi-
cal treatment. Using Kaplan-Meier life
table analysis the 5 year probability of an
IOP less than 21 mm Hg without medi-
cation was 67% and with medication was
90%. Two patients required further glau-
coma surgery during the first postopera-
tive year, and another developed
hypotonous maculopathy which was re-
versed after bleb revision. Seven patients
developed visually significant cataract as a
late consequence of the surgery. There
were no bleb related infections.
Conclusion—In the long term MMC 0.02%
used for 2 minutes intraoperatively is an
eVective adjunctive treatment in glau-
coma patients at risk for bleb failure and
in this dose is associated with few compli-
cations.
(Br J Ophthalmol 2001;85:686–688)

Mitomycin C (MMC) has revolutionised the
treatment of glaucoma patients at high risk for
failure of filtration surgery and although the
short and intermediate term success rates of
trabeculectomy with MMC have been well
described,1–16 there is a paucity of long term
follow up data in the literature on the eVects of
MMC.17 18 In addition, despite the widespread
use of MMC, there is still debate about the
optimal concentration, exposure time, and
delivery vehicle for this drug. In the absence of
definitive data, glaucoma surgeons use a wide
range of concentrations and exposure times.19

The use of MMC at a low dose holds the
promise of a reduced complication rate, but at

the possible expense of a reduced success rate
in patients at risk for failure. Some investiga-
tors have reported short term data regarding
the eYcacy and complication rate of trab-
eculectomy augmented with 0.02% MMC,5–14

but long term follow up data have not been
published.

We analysed the results and complications of
a consecutive series of patients undergoing
trabeculectomy augmented with 0.02% MMC
for 2 minutes and compared these results with
published data. The duration of follow up of
our series of patients is one of the longest yet
reported after trabeculectomy with MMC.

Methods
We reviewed the operations which were per-
formed by one surgeon (JFS) at the Oxford
Eye Hospital during the period July 1994 to
April 1997 and identified 21 eyes of 20
consecutive patients at risk for bleb failure who
had undergone a trabeculectomy with MMC.
We studied the clinical records of these patients
with particular attention to the aetiology of the
glaucoma, the preoperative and postoperative
intraocular pressure (IOP) at each follow up,
the bleb appearance, the need for postoperative
medical glaucoma treatment, the need for
re-operation, the complications of surgery, and
the change in vision. No patients were lost to
follow up and all patients were followed for at
least 3 years postoperatively.

In all cases the surgery was performed using
a superior rectus bridle suture and a fornix
based conjunctival flap. After haemostasis was
obtained, MMC was applied between the
sclera and Tenon’s capsule for 2 minutes with a
surgical sponge measuring 4.5 mm × 4.5 mm
which had been soaked in a 0.2 mg/ml
solution. After 2 minutes the sponge was
removed and the entire surgical field was
irrigated thoroughly with balanced saline solu-
tion. A 4 mm × 4 mm scleral flap was fashioned
1 mm into clear cornea, a 1 mm × 2 mm scleral
block was excised, and a peripheral iridectomy
was created. The scleral flap was closed with
four interrupted 10-0 nylon sutures and the
conjunctiva was closed tightly with interrupted
10-0 nylon sutures. A subconjunctival injection
of 20 mg gentamicin and 2.0 mg betametha-
sone was administered in the inferior fornix.
Postoperatively all patients received dexa-
methasone 0.1%/neomycin four times daily for
2 weeks and homatropine 1% twice daily for
1 week. At 2 weeks the antibiotic was stopped
and prednisolone acetate 1% was used four
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times daily for a further 1–2 months. In no
patient was postoperative manipulation of the
bleb required.

To compare our results with others, surgery
was defined as a “complete success” when the
IOP was less than 21 mm Hg without
glaucoma medication, a “qualified success”
when the IOP was less than 21 mm Hg with or
without glaucoma medication, and a “failure”
when the IOP was greater than or equal to 21
mm Hg with medical treatment or when repeat
surgery was required. Hypotony was defined
as an IOP less than 5 mm Hg, documented at
two postoperative visits separated by at least
1 week. The cumulative survival of the eyes
considered a success was determined using
Kaplan-Meier life table analysis.

Results
There were 11 male and nine female patients
in the study with an average age of 65 years and
an average follow up of 53.3 months (range
36–69 months). One male patient and two
female patients were black and the remainder
were white. Fifteen patients were followed for
at least 4 years and 10 patients were followed
for at least 5 years. The risk factors for bleb
failure are shown in Table 1. Eight patients had
two risk factors for failure and there were no
patients with neovascular glaucoma. All previ-
ous cataract surgery had been performed using
a corneal incision. Four patients had chronic
anterior uveitis, but no intraocular inflamma-
tion was present at the time of surgery. In the
early postoperative period there were two cases
of a transient early hyphaema and no cases of a
shallow or flat anterior chamber occurred.
There were no late bleb related infections.

The average preoperative IOP was 28 mm
Hg (range 22–45 mm Hg) on an average of 2.8
medications, and the mean postoperative IOP
after 3 years was 14 mm Hg (range 10–26 mm
Hg) on an average of 0.4 medications. After 3
years, 17 eyes (81%) were classified as a com-
plete success. Two patients required medical
treatment during this period, therefore 90.5%
(19/21) had an IOP less than 21 mm Hg with
or without medication and were classified as a
qualified success. Of these patients, 78.9%
(15/19) had an IOP less than 16 mm Hg at the
last postoperative visit. Two further patients
required medical treatment during the fourth
postoperative year in order to maintain their
target pressures of 18 mm Hg. The cumulative
survival of the complete and qualified suc-
cesses by Kaplan-Meier life table analysis is
shown in Figure 1. At 5 years, the probability
of success allowing for the diVerent lengths of
follow up was 67%; similarly there was a 90%

probability of qualified success. Only two eyes
were classified as a failure, and required further
surgery within 1 year of the initial trabeculec-
tomy. In both cases the IOP was subsequently
successfully controlled. Of the 17 patients clas-
sified as a complete success, 10 (58.8%) had a
cystic bleb, five (29.4%) had a diVuse micro-
cystic bleb, and two (11.8%) had a shallow
bleb. The four patients using glaucoma medi-
cation had either a shallow or absent bleb.

Six patients had lost two or more lines of
Snellen acuity at the last follow up visit
compared with their preoperative acuity. In
four cases visual deterioration was due to cata-
ract and in two the visual deterioration was due
to progression of glaucoma despite an IOP that
was maintained below 18 mm Hg. Three
further cases of visually significant cataract had
occurred when these results were collated, but
these patients had already undergone cataract
extraction with intraocular lens implantation
with significant visual improvement compared
with their pre-trabeculectomy level.

There was one case of hypotony which
occurred secondary to an aqueous leak at the
limbus of a 45 year old man with chronic ante-
rior uveitis. He developed hypotonous macu-
lopathy and underwent a bleb revision 4
months after trabeculectomy which restored
the IOP to 12 mm Hg and the final Snellen
acuity to 6/6.

Discussion
It is well established that the intraoperative
application of MMC improves the success rate
of filtering surgery in patients with risk factors
for failure, at the cost of an increased
complication rate.1–21 Persistent hypotony and
endophthalmitis are particularly debilitating
sequelae.3–22 Although we had no cases of bleb
related infection, a lifetime risk of this compli-
cation remains, especially for those patients
with cystic blebs.

Other investigators using higher concentra-
tions or exposure times than those reported
here, have found that 70–82% of high risk
patients have an IOP less than 21 mm Hg with
or without glaucoma medication 3 years after
surgery.1–9

A recent survey of antimetabolite use among
American and Japanese glaucoma specialists
found a very wide range in exposure times (5
seconds to 7 minutes) and concentrations

Table 1 Risk factor for bleb failure

Risk factor for failure Number

Previous failed trabeculectomy 7
Previous failed trabeculectomy and Afro-Caribbean race 2
Previous failed trabeculectomy and cataract extraction 4
Previous cataract extraction 2
Previous cataract extraction and Afro-Caribbean race 1
Uveitis 3
Uveitis and age less than 50 1
Age less than 50 1

Figure 1 Surgical cumulative success rates by
Kaplan-Meier life table analysis. “Complete success” is
defined as an IOP less than 21 mm Hg without
medication. “Qualified success” is defined as an IOP less
than 21 mm Hg with or without medication.
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(0.01%–0.08%) of MMC used in similar situ-
ations.19 Analysis of the literature on the
subject suggests that the success rate is not
greatly aVected by a low concentration and
short exposure time of MMC, but that the
complication rate rises considerably when
these two variables are increased.1–21

Wilkins et al have recently shown that the
dose of 5-fluorouracil to conjunctiva and sclera
after sponge application to porcine eyes exhib-
its a saturation eVect and is not enhanced
beyond a 2–3 minute exposure.23 Jampel found
that 0.02% MMC applied for 1 minute inhib-
ited fibroblasts in vitro by 68% and that the
inhibition increased to 90% when 0.04%
MMC was used for 5 minutes.24 Megevand et
al conducted a retrospective comparative study
on patients at high risk for failure which
supports this laboratory based evidence.5 At 18
months the surgical success rate in a group of
patients receiving 0.02% MMC for 2 minutes
was similar to that found in a matched group
receiving 0.02% MMC for 5 minutes.

Despite these data, there is some evidence in
the literature to suggest that tissue response
mechanisms may play a part in determining
the risk of hypotony, independent of MMC
concentration and exposure times.6–21 Stone et
al and Shields et al, in two separate studies,
titrated the exposure times of MMC to the
number of risk factors for failure and reported
similar surgical success rates in the diVerent
exposure time subgroups.6–21 They noted that
all cases of hypotony related maculopathy
occurred in those patients with the lowest risk
for failure and although we have argued that a
low concentration and exposure time is prefer-
able, their finding suggests that patient vari-
ables may also be important in determining the
risk of hypotony. The relative risk that can be
attributed to each factor and the manner in
which multiple risk factors interact in an indi-
vidual remain poorly understood. In addition,
it is uncertain whether risk factors in individu-
als are cumulative. Unfortunately, the small
number of “failures” in our study meant that
this issue could not be resolved. Further study
into the patient variables that determine the
fibrotic response and the susceptibility to com-
plications such as hypotonous maculopathy
would greatly enhance our ability to treat these
challenging patients.

We have shown that 0.02% MMC applied
for 2 minutes between the sclera and Tenon’s
capsule of patients at risk for failure is at least
as eVective as that reported in the literature
using higher doses and exposure times, and in
this dose is associated with few serious compli-
cations. This study has also demonstrated the
long term eYcacy and safety of low dose
MMC. Limitations of our study include its ret-
rospective nature and the relatively small

number of patients involved. Given the wide-
spread use of intraoperative 5-fluorouracil in
the United Kingdom, it would be interesting to
compare 0.02% MMC with 5-fluorouracil in
patients at risk for failure of trabeculectomy, by
means of a randomised trial.
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