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Abstract
Background: The use of mitomycin C (MMC) has been recommended to reduce postoperative recurrence in patients undergoing 
pterygium surgery. However, the outcomes with preoperative (PO) and intraoperative (IO) application of mitomycin C have not 
been adequately compared. 

Objective: This study aimed to evaluate PO MMC versus IO MMC in terms of recurrence and complications for pterygium 
treatment.

Methods: PubMed, EMBASE, and Cochrane Library were systematically searched with the keywords “pterygium,” “mitomy-
cin,” and “preoperative” and “intraoperative.” Randomized controlled trials (RCTs) comparing PO MMC with IO MMC in 
pterygium surgery were included. A risk of bias tool was used to perform qualitative assessments. Outcome measurements were 
recurrence and complications of the ocular surface. Review Manager 5.3 was used for statistical analysis.

Results: Five RCTs with 390 participants (390 eyes) showing primary or recurrent pterygium were included. Recurrence of pte-
rygium with PO MMC was similar to that with IO MMC (RR = 1.04, 95% CI, 0.61 to 1.76, P = 0.89). There was no significant 
difference between the two treatments (PO MMC vs. IO MMC) with respect to complications of the ocular surface, including 
conjunctival complications (RR = 1.04; 95% CI, 0.61 to 1.76; P = 0.89), scleral complications (RR = 0.72; 95% CI, 0.14 to 3.73; 
P = 0.70), and corneal complications (RR = 1.33; 95% CI, 0.32 to 5.48; P = 0.70).

Conclusion: PO MMC was as efficient as IO MMC in controlling the recurrence and complications in pterygium surgery.
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Introduction
Pterygium is an ocular surface disease characterized by a fibro-
vascular tissue resembling an insect wing crossing the limbus and 
encroaching the cornea [1]. The prevalence of pterygium varies 
widely worldwide, and the condition is more common in tropical 
areas and dusty conditions, in which the population is frequently 
exposed to ultraviolet rays and dust irritation [2-4]. Surgery is the 
only efficient method to treat pterygium. However, treatment of 
pterygium with simple excision and the bare sclera technique has 
been reported to lead to a high recurrence rate (30%-70%) [5]. 
Various adjunctive treatments have been developed to decrease 

the recurrence, including conjunctival autograft (CAG), amniot-
ic membrane transplantation, irradiation treatment, and the use of 
mitomycin C (MMC) [6].

MMC has been used for reducing the recurrence of pterygium [7]. 
However, postoperative application of MMC eye drops may cause 
serious complications such as corneal edema, scleral necrosis, and 
secondary glaucoma [8]. In contrast, intraoperative application of 
MMC eye drops results in a low recurrence rate with fewer com-
plications [9]. Preoperative subconjunctival injections of MMC 
have been studied recently, and one report has suggested that sub-
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conjunctival injection of MMC before excision may minimize the 
epithelial and scleral toxicity and protect the physiological func-
tion of the ocular surface[10]. 

Recurrence and complications are factors to be considered when 
comparing preoperative MMC with intraoperative MMC. Preop-
erative subconjunctival injection of MMC has been reported to be 
as effective as intraoperative application of MMC in preventing 
the recurrence of pterygium and decreasing the incidence of post-
operative complications [11]. Theoretically, preoperative subcon-
junctival injection may protect the cornea from being exposed to 
MMC and eliminate corneal complications. On the other hand, it 
may also prolong the duration of MMC exposure to the conjuncti-
va and sclera. Therefore, this meta-analysis aimed to compare the 
effects of preoperative and intraoperative MMC on the prognosis 
of pterygium surgery in two aspects: (1) recurrence and (2) com-
plications of the ocular surface, including the conjunctiva, sclera, 
and cornea.

Methods
Search Strategy 
Literature retrieval was performed on April 10, 2020 by search-
ing the following electronic databases: PubMed, EMBASE, and 
Cochrane Library. The keywords “pterygium,” “mitomycin,” and 
“preoperative” and “intraoperative” combined with their entry 
terms were used to perform a thorough search without limitations 
on year, language, or publication status. Irrelevant articles like re-
views, animal studies, or meeting articles were excluded by read-
ing the titles and abstract. The full text of the associated clinical 
trials was downloaded and reviewed. Studies that met the inclu-
sion criteria were included in the meta-analysis. A manual search 
was supplemented by checking the reference lists of the relevant 
reports and reviewing the findings.

Inclusion and Exclusion Criteria 
The inclusion criteria for the meta-analysis were as follows: 
1. Study design: Randomized controlled trial (RCT). 
2. Participants: Patients with primary or recurrent pterygium.
3. Intervention and comparison: Preoperative mitomycin C vs. 

intraoperative mitomycin C
4. Outcome variables: Recurrence and complications of the oc-

ular surface.

Recurrence of pterygium was defined as any new fibrovascular tis-
sue growing beyond the limbus during the follow-up period. Oc-
ular surface complications included drug-related diseases of the 
conjunctiva, sclera, and cornea.

Exclusion criteria were as follows:
1. Meeting abstracts, duplicated publications, letters, reviews, 

and clinical studies that were not RCTs.

2. Studies assessing patients with other ocular surface diseases.
3. Studies assessing other interventions, including postoperative 

MMC or any other adjunctive medication in the surgery.

Data Extraction
Data extraction was performed by two researchers (JT and YH) 
independently. General information and clinical data were collect-
ed, including name of the first author, publication date, population 
source, trial design, sample size (eye/patient), gender ratio (male/
female), means and standard deviations (SDs) of age, group, fol-
low-up duration, recurrence rate, and complications of the ocular 
surface. Disagreements were resolved by discussion.

Qualitative Assessment 
Qualitative assessment was conducted by using the risk of bias 
(ROB) tool. All the included RCTs were assessed on the basis of 
the following items: (1) random sequence generation (selection 
bias); (2) allocation concealment (selection bias); (3) blinding 
of participants and personnel (performance bias); (4) blinding 
of outcome assessment (detection bias); (5) incomplete outcome 
data (attrition bias); (6) selective reporting (reporting bias); and 
(7) other bias. For the above items, a judgment of “+” indicated 
low risk of bias, “-” indicated high risk of bias, and “?” indicated 
unclear risk of bias.

Statistical Analysis 
Outcomes included recurrence and complications of the ocular 
surface. Review manager 5.3 was used for statistical analysis. Rel-
ative risk (rr) was used to analyze dichotomous data with 95% 
confidence intervals (ci). Statistical heterogeneity was evaluated 
by the i2 value. When the heterogeneity was moderate or high (i2 
> 50%), a random-effects model was used to pool the data; al-
ternatively, if i2 < 50%, statistical heterogeneity was considered 
acceptable, and a fixed-effects model was used.

Results
Literature Research 
The selection process for articles is shown in a flow diagram (Fig-
ure 1). On the basis of the search strategies, 790 articles were re-
trieved through multiple databases before April 2020. No suitable 
studies could be identified by checking the reference lists of the 
retrieved papers. Fifteen articles were eliminated because of du-
plication. Subsequently, after reviewing the titles and abstracts, 
82 studies remained. On the basis of the elimination criteria, 76 
studies were excluded, including 39 reviews, 27 studies with other 
interventions, and 10 non-RCTs. The full-text data of the 6 remain-
ing studies were rechecked scrupulously, and one of them was ex-
cluded because of inappropriate measurements [12]. Finally, ex-
cluding 2 patients who did not complete the follow-up period, a 
total of 5 RCTs with 390 patients were included [11, 13-16].
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Figure 1: Flow diagram of literature research

Table 1: General characteristic of included studies

Study Year Coun-
try

Study 
Design

Sample 
size 

eye/pa-
tient

Group Age 
Mean±SD

M/F Follow
-up

(mo)

Recur-
rence

Ghoneim 2011 Egypt Ran-
domised 
controlled 
trial

70/70 Group 1: 0.1 mL of 0.15 
mg/mL MMC 1 day 
before surgery 

Group 1: 
33.0±7.1

Group 1: 
3/4

12 Group 1: 
5.7%

Group 2: 0.15 mg/mL 
MMC for 3 min in the 
surgery

Group 2: 
34.0±8.2

Group 2: 
16/19

Group 2: 
8.6%

Khak-
shoor

2010 Iran Ran-
domised 
controlled 
trial

82/82 Group 1: 0.05 mg/mL 
MMC 1 day before 
surgery 

Group 1: 
49.4±13.6

Group 1: 
1/1

12 Group 1: 
0.0%

Group 2: 0.05 mg/mL 
MMC for 3 min in the 
surgery

Group 2: 
47.8±13.8

Group 2: 
12/11

Group 2: 
4.3%

Lotfy 2018 Egypt Ran-
domised 
controlled 
trial

105/105 Group 1: 0.1 mL of 0.15 
mg/mL MMC 1 day 
before surgery 

Group 1: 
38.9±7.6

Group 1: 
12/5

18 Group 1: 
3.9%

Group 2: 0.2 mg/mL 
MMC for 2 min in the 
surgery

Group 2: 
37.4±7.6

Group 2: 
13/5

Group 2: 
1.9%
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Mandour 2015 Egypt Ran-
domised 
controlled 
trial

83/83 Group 1: 0.1 mL of 0.15 
mg/mL MMC for 5 min 
in the surgery

Group 1: 
53.3±11.4

Group 1: 
18/17

Group 1: 
30.7±4.5

Group 1: 
5.7%

Group 2: 0.1 mL of 0.15 
mg/mL MMC 1 month 
before surgery 

Group 2: 
55.0±10.0

Group 2: 
1/1

Group 2: 
29.5±4.3

Group 2: 
4.2%

Zaky 2012 Egypt Ran-
domised 
controlled 
trial

50/50 Group 1: 0.1 mL of 0.15 
mg/mL MMC 1 day 
before surgery 

Group 1: 
35.1±14.0

Group 1: 
12/13

12 Group 1: 
4.0%

Group 2: 0.15 mg/mL 
MMC in the surgery

Group 2: 
36.1±13.2

Group 2: 
11/14

Group 2: 
8.0%

Quality Assessment 
The results of ROB assessments for the included publications are 
shown in Figure 2. For selection bias, all studies showed low risk 
in randomized sequence generation, and allocation concealment 
was appropriately reported in three studies. For the blinding of 
participants, three studies showed high risk because they reported 
informed consent for operation while the risk for the remaining 
two studies was unclear. Blinding of outcome assessments was re-
ported correctly in three studies and unclear in the other two. All 
studies showed low risks of attrition bias and reporting bias. The 
risk of other biases was unclear.

Figure 2: Risk of bias for the included publication

Data Analysis 
Outcome measurements included evaluations of pterygium recur-
rence and complications of the conjunctiva, sclera, and cornea. 
Complications of the conjunctiva included conjunctival granulo-
ma, conjunctival cyst, conjunctival irritation, conjunctival vascu-
larization, and graft melting, or retraction. Complications of the 
sclera included scleral dellen, scleral melting, and thinning. Cor-
neal complications included delayed corneal epithelial healing, su-
perficial punctuate keratitis, corneal melting, and infection. 

Recurrence was recorded in 5 RCTs with a total of 390 patients. 
Although the intraoperative MMC group showed a higher recur-
rence rate than the preoperative group, there was no statistical 
difference between the recurrence rates with the two therapeutic 
strategies (RR = 0.77; 95% CI, 0.30 to 1.98; P = 0.59) (Figure 3).
Conjunctival complications were recorded in 4 RCTs with 340 
patients. There was no significant intergroup difference in the in-
cidence of conjunctival complications (RR = 1.04; 95% CI, 0.61 
to 1.76; P = 0.89) (Figure 4). Scleral complications were recorded 
in all studies. Events related to scleral complications were similar 
between the two therapies (RR = 0.72; 95% CI, 0.14 to 3.73; P = 
0.70) (Figure 5). Corneal complications were also noted in all five 
studies, with no significant difference when MMC was given pre-
operatively or intraoperatively. (RR = 1.33; 95% CI, 0.32 to 5.48; 
P = 0.70) (Figure 6).

Figure 3: Forest plot for recurrence of preoperative MMC versus intraoperative MMC in pterygium surgery
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Figure 4: Forest plot for scleral complications of preoperative MMC versus intraoperative MMC in pterygium surgery

Figure 5: Forest plot for conjunctival complications of preoperative MMC versus intraoperative MMC in pterygium surgery 

Figure 6: Forest plot for corneal complications of preoperative MMC versus intraoperative MMC in pterygium surgery 

Discussion
In this meta-analysis, in comparison with intraoperative MMC, 
preoperative MMC did not significantly decrease the recurrence 
rate and ocular surface complications in pterygium surgery. This 
meta-analysis collected data from five RCTs including 390 eyes 
with pterygium. Among the five included RCTs, four were con-
ducted in Egypt while the fifth was performed in Iran. Assessments 
of the gender and age distribution showed that pterygium mainly 
occurred in the working-age population and was more frequently 
noted in males; therefore, the condition definitely had a significant 
socioeconomic impact.

Plenty of studies have contrasted the therapeutic effects of MMC 
with other agents in pterygium surgery, such as 5-fluorouracil, cy-
closporine, and bevacizumab, and the results showed that MMC 
could prevent recurrence after pterygium excision [17,18]. MMC 
is a toxic chemical, and it can inhibit the generation of collagen 
and migration of fibroblasts to affect wound healing; however, it 

also causes irreversible damage to the cells on the ocular surface 
[19,20]. The concentration of intraoperative MMC application has 
been widely studied to reduce its toxicity [21]. To further reduce 
the side effects of MMC, the time point of MMC administration 
was studied and the outcomes of preoperative subconjunctival in-
jection of MMC were evaluated [22,23]. To the best of our knowl-
edge, this is the first meta-analysis to compare the outcomes of 
preoperative MMC and intraoperative MMC for pterygium sur-
gery. The recurrence rate after intraoperative MMC combined with 
CAG for primary pterygium ranged from 2% to 35% [24-26]. The 
results of this meta-analysis indicated that the effect of preopera-
tive MMC was similar to intraoperative MMC in controlling the 
recurrence. Regarding complications of the ocular surface, preop-
erative MMC administration was performed to protect the corneal 
epithelium, since subconjunctival injections of MMC could direct-
ly act on the fibroblasts and avoid direct contact with the surface of 
cornea, but the results of the analysis demonstrated that preopera-
tive MMC did not substantially reduce complications of the ocular 
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surface, especially corneal complications [27].

Limitation of the Study
This meta-analysis was a purely pairwise meta-analysis compar-
ing the recurrence and complications of preoperative MMC ver-
sus intraoperative MMC in pterygium surgery. The results were 
analyzed subjectively and conclusions were obtained critically. 
However, this meta-analysis had some limitations. First, only 390 
patients from two countries were included in this meta-analysis. 
The insufficient sample size and population composition could 
have influenced the results. Notably, only recurrence and compli-
cations of the ocular surface were assessed in this meta-analysis. 
More indicators should be analyzed to evaluate the clinical benefit 
of preoperative MMC in pterygium surgery, including the changes 
in intraocular pressure and improvements in best corrected visual 
acuity.

Conclusion
To sum up, this meta-analysis illustrated that preoperative MMC 
was as efficient as intraoperative MMC in controlling the recur-
rence rate and protecting the ocular surface from complications. 
More large-sample RCTs from different countries with more clini-
cal indexes are needed to further reveal the advantages of preoper-
ative MMC in pterygium surgery.
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