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A randomised trial comparing 0.02% mitomycin C and
limbal conjunctival autograft after excision of primary
pterygium
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Background: Mitomycin C (MMC) and limbal conjunctival
autograft (LCAU) are two known useful adjuvants in the
prevention of pterygial recurrence. This study was conducted
to compare the outcome of these two treatments.
Methods: Prospective study on consecutive cases of primary
pterygium (February 2001 to March 2002) randomised into
two adjuvant groups: (1) intraoperative 0.02% MMC for
5 minutes or (2) LCAU. Patients were followed for recurrence
(defined as fibrovascular tissue invading the cornea
.1.5mm) and complications for a period of one year.
Results: 115 eyes in 114 patients who completed the study
were randomised to receive MMC (n = 63) and LCAU
(n = 52). There were 10 recurrences (15.9%) in the MMC
group and only one recurrence (1.9%) in the LCAU group.
There was a statistically significant difference in the
recurrence rate between the two groups (p = 0.04). There
were a total of three conjunctival cysts, three symblephara,
one granuloma, and one dellen. No other visually significant
complications were encountered in either group.
Conclusion: Although LCAU resulted in better one year
success rates, it is technically more difficult and inapplicable
in cases with previous limbal disturbance. Simple excision
followed by MMC or LCAU are both safe and acceptable
adjuvants for pterygium excision. Choice of adjuvant should
be carefully made based on assessment of recurrence risk,
local practices, and surgeon’s expertise.

P
terygium is a worldwide condition with a ‘‘pterygium
belt’’ between the latitudes 30˚north and south of the
equator.1 Pterygium is prevalent in Hong Kong, situated

22˚north of the equator.2 Ultraviolet radiation exposure is a
major risk factor for its development.3

Simple excision carries a high recurrence rate ranging from
24%–89%.4 The addition of mitomycin C (MMC) of various
concentrations has been reported to be effective in preventing
recurrence.5–7 However, MMC may result in devastating
complications such as scleral necrosis and microbial infec-
tions.8–10

Another alternative adjunct is conjunctival graft (CG).11–12

The limbal epithelium acts as a junctional barrier to
conjunctival overgrowth and pterygium is considered to
represent a ‘‘local limbal deficiency’’.13 The inclusion of limbal
epithelium in conjunctival graft would restore the barrier
function of the limbus. Recent studies have reported the
effectiveness of limbal conjunctival autograft transplantation
(LCAU) in the prevention of pterygial recurrence.7 14–16

Numerous studies comparing MMC with CG have been
published. However, in the interpretation of results, it is
important to compare the following: (1) primary or recurrent

pterygia; (2) intraoperative or postoperative MMC; (3) simple
CG or LCAU. Based on published results from previous
studies, LCAU appears to be more effective in the prevention
of pterygial recurrence. However, to the best of our knowl-
edge, no prospective study has directly compared intraopera-
tive MMC with LCAU for primary pterygium. We therefore
set out to conduct a prospective randomised trial to assess the
relative effectiveness these two adjuvants.

MATERIALS AND METHODS
Consecutive patients from February 2001 to March 2002
presenting for primary pterygium excision at tertiary referral
cluster hospitals (Prince of Wales and Alice Ho Miu Ling
Nethersole Hospitals) were recruited after full informed
consent. Patients were randomised into two groups: group
1 (to receive intraoperative 0.02% MMC) and group 2 (to
receive LCAU as adjuvants). The patients underwent detailed
examination including visual acuity, intraocular pressure,
extraocular movements, biomicroscopy, documentation of
pterygial size, and dilated fundoscopy. All patients were
followed for a minimum of one year and recurrence rates
were assessed for 3, 6, 9, and 12 months. Exclusion criteria
were collagen vascular disease or other autoimmune disease,
pregnancy, ocular surface pathology or infection, previous
limbal surgery, and double head pterygium.
The operations were performed under peribulbar anaes-

thesia. The excision consisted of the detachment of ptery-
gium head and dissection of the body from the overlying
conjunctiva. Subconjunctival pterygial tissue was excised to
achieve as clear a margin as possible. In group 1, intraopera-
tive MMC (0.02%) was applied to the bare sclera for
5 minutes.5 The site of application was then thoroughly
irrigated with at least 150 ml of balanced salt solution. The
conjunctiva peripheral to the excised pterygium was under-
mined and the edges sutured 2–3 mm from the limbus.
The surgical technique for group 2 was adopted from Rao et

al.16 The area of bare sclera was measured after pterygium
excision. A free conjunctival graft was harvested from the
superior limbal region of dimensions approximately 1 mm
larger than the recipient bed. The inferior margin of the graft
was dissected towards the cornea to include part of the
superficial limbus. Special precautions were taken not to
damage the stroma in preventing any possible pseudoptery-
gium at donor sites. The free graft was carefully transferred to
maintain polarity of tissue and secured with interrupted 8.0
polyglactin episclerally.
Postoperatively, Pred Forte eye drops (Allergan, Irvine, CA,

USA) four times daily and chloramphenicol ointment three
times daily were used for 4 weeks for both groups. Recur-
rence was defined as fibrovascular proliferation invading the

Abbreviations: CG, conjunctival graft; LCAU, limbal conjunctival
autograft; MMC, mitomycin C.
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cornea .1.5 mm.5 Student’s t test was used to analyse
recurrence rates, and a p value less than 0.05 was considered
significant.

RESULTS
The demographic and clinical details are summarised in
table 1. A total of 167 eyes (94 MMC, 73 LCAU) in Chinese
patients were initially recruited. However, 115 eyes (63 MMC,
52 LCAU) of 114 patients completed the study with a one
year follow up. The two groups were clinically similar for age,
sex, and pterygial size.
There were 10 recurrences (15.9%) in the MMC group—

one at 3 months, four at 6 months, two at 9 months, and
three at 12 months (table 2). There was only one recurrence
(1.9%) in the LCAU group identified at 3 months and the
difference in recurrence rates was statistically significant
(p=0.04). There were three conjunctival cysts (two MMC,
one LCAU), three symblephara (two MMC, one LCAU), one
granuloma (MMC), and one dellen (MMC). No scleral
thinning, necrosis, or any other visually significant complica-
tions were encountered in either groups.

DISCUSSION
Mitomycin C is an alkylating, antineoplastic agent which
prevents cellular division and replication by inhibiting DNA
synthesis. Determinants of its effectiveness would include the
stage at which MMC is applied and whether the sclera is
covered with conjunctiva. Intraoperative MMC is preferred
and the current regime of 0.02% MMC for 5 minutes has
been found to be effective.5 6 An alternative to improve
outcome is the application of CG.6 12 The inclusion of limbal
epithelium in the CG would help to restore its barrier
function. Recent studies on LCAU reported its effectiveness in
the prevention of pterygial recurrence (0 to 12.5%).7 14–16 Al
Fayez compared CG with LCAU (including primary and
recurrent cases) and reported superior effectiveness for
recurrent pterygia (no significant benefit for primary).
However, one should note that no recurrence occurred in
the LCAU group and the sample size was small.14 As LCAU
may be more effective than CG, we therefore conducted the
first randomised trial to directly compare the effectiveness of
MMC with LCAU.

In this series, the MMC recurrence rate was 15.9%, in
comparison with 38% reported by Chen et al12 and 10.5% by
Manning et al with the application of 0.4 mg/ml for
3 minutes.11

Both of these studies compared MMC with CG. The higher
rate of recurrence observed by Chen may be related to the
postoperative MMC application with bare sclera technique. In
addition, higher concentrations of MMC are associated with
the potential for a higher rate of and more serious
complications.5 11 No scleral thinning, necrosis, or any other
visually significant complications were encountered in the
current study. A direct comparison of trial results is difficult
with the many variations in pterygium inclusion criteria
(simple, recurrent, or mixed), dosages of MMC, definition of
recurrence, and follow up periods. In addition, the dissection
and extent of clearance by surgeons with different levels of
experience would further contribute to variations in recur-
rence rates.17

Chen et al reported the mean time to recurrence from 3.7 to
4.8 months and only 6% were noted after the sixth post-
operative month.12 In contrast, 50% of our MMC cases
recurred after the sixth postoperative month. However, our
results were similar to previous reports that those who
recurred were younger than the non-recurring patients
(mean age of 47.10 (SD 12.48) years v 59.06 (SD 14.67)
years).7 12

Ma et al (postoperative MMC) and Sharma et al also
compared MMC with CG but neither showed any statistical
difference.18 19 The former applied historical controls for
comparison whereas the number of cases was small in the
latter. However, failure of these studies to show any
difference between MMC and CG is consistent with Al
Fayez reporting an advantage of LCAU over CG, and the
results of our study reporting an advantage of LCAU over
MMC.
Manning et al and Chen et al reported CG recurrence rates

of 22.2% and 39% respectively.6 12 The MMC and CG
recurrences were similar in Chen’s study. In contrast,
Manning et al reported a higher recurrence rate in CG. On
the other hand, a randomised trial by Mutlu et al comparing
LCAU versus CG with intraoperative MMC in the treatment
of recurrent pterygia did not reveal any difference in
recurrence rates.7 It is possible that the lack of relative
efficacy of LCAU may be related to the technique chosen to
perform the original primary pterygium surgery, where the
LCAU may have included tissue from a previously harvested
CG site. In the current study, there was only one recurrence
(1.9%) in the LCAU group and the results are comparable
with those published by Rao et al.16 However, this procedure is
relatively more time consuming and skilful dissection of graft
is required. Furthermore, in cases where the superior limbus
is scarred (for example, glaucoma with trabeculectomy), an
alternative site for harvest is required.20

The main limitation of this study is the default rate of
31.1% (115 of 167 eyes completed the study) despite multiple
attempts to trace and call back patients for review. This may

Table 1 Demographic and clinical data of patients in
group 1 (MMC) and group 2 (LCAU)

MMC
(n = 63)

LCAU
(n = 52)

MMC+LCAU
(n = 115) p Value

Mean age
(years)

59.06
(14.67)

60.04
(10.56)

59.50
(12.93)

0.68

Age range
(years)

32–84 39–81 32–84

Sex
Male 26 19 45
Female 37 33 70

Laterality
Right 37 31 68
Left 26 21 47

Follow up
(months)

16.17
(3.47)

16.73
(4.01)

16.43
(3.71)

0.427

Mean size
of pterygium
across limbus
in length (mm)

4.183
(1.375)

3.962
(1.240)

4.083
(1.314)

0.372

Preoperative
BCVA
(LogMAR)

0.4238
(0.3644)

0.3385
(0.2514)

0.3852
(0.3199)

0.155

Postoperative
BCVA 1 year
(LogMAR)

0.2873
(0.3035)

0.2327
(0.2149)

0.2626
(0.2674)

0.278

Results are shown as mean (standard deviation).

Table 2 Number of recurrences of MMC v
LCAU groups

MMC
(n = 63)

LCAU
(n = 52)

MMC+LCAU
(n = 115)

3 months 1 1 2
6 months 4 0 4
9 months 2 0 2
1 year 3 0 3
Total 10 (15.9%) 1 (1.9%) 11 (9.6%)
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be related to the working age group and the reluctance of
patients to return around the SARS (severe acute respiratory
syndrome) period in Hong Kong. The default rate was similar
for both MMC and LCAU.
In conclusion, LCAU resulted in better one year success

rates in primary pterygium. Further study is underway to
compare the outcome of MMC and LCAU in recurrent
pterygia. Simple excision followed by MMC or LCAU both
yielded acceptable results. The choice of adjuvant should be
carefully made by assessing individual recurrence risk
factors, local practice preferences, and surgeon’s expertise.
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