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Abstract
Objectives: To evaluate surgical management of pterygium at a
teaching hospital and the role of physician experience in recurrence
and complication rates after pterygium surgical removal.
Methods: This 9-year retrospective study reviewed 119 primary
pterygium eyes receiving pterygium excision at Wilmer eye institute
(Baltimore, Maryland). The procedure data included the procedure
type, adjuvants, attachment and surgeon experience (attending or
trainee). Bare sclera, conjunctival autograft, amniotic membrane
graft, and primary conjunctival closure techniques were analyzed for
complications and recurrence.
Results: Average follow-up was 16.7 ± 22.0 months. The overall
recurrence rates were: amniotic membrane 19% (n = 37), bare
sclera 20% (n = 5), conjunctival autograft 16% (n = 68), and primary
conjunctival closure 22% (n = 9). Statistically significant differences
in recurrence rates between experience groups was only reached
in the conjunctival autograft (p = 0.038, Fisher exact), but not after
controlling for mitomycin C. Trainees used mitomycin C in
conjunctival autograft cases more often (81% of cases versus
38% of attending cases, p = 0.001, Fisher Exact). No significant
differences existed in recurrence time between groups (p = 0.164,
log-rank). The average time to recurrence was 10.7 ± 12.0
months and 29% of recurrences occurred later than 12 months
post-operatively. There were no statistically significant differences in
complication rates.
Conclusion: A variety of techniques were utilized at an academic
center and included amniotic membrane grafts, conjunctival
autografts, bare sclera excision, and primary conjunctival closure.
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These procedures often used adjuvants like mitomycin C, or in
a minority of cases used fibrin glue in place of, or in conjunction
with sutures. In regards to the role of experience, trainees did not
have statistically significant differences in complication rates and no
significant difference in recurrence rates for any procedure after
controlling for mitomycin C. Small sample sizes and inability to
control pterygium size and grade limit these conclusions.
Keywords: Conjunctival disease; Ophthalmologic surgical
procedures; Physician experience; Pterygium; Recurrence

Background
A pterygium is a common fibrovascular growth extending from
the conjunctiva onto the cornea. Pterygia are found worldwide and
prevalence rates range from 1.2% in urban Melbourne to 23.4% for
black individuals in Barbados [1-12]. Incidence studies have shown
a 10-year incidence of 4.9 ± 0.4% in Beijing and 9-year incidence of
11.6% in Barbados [13,14]. The prevalence data remains
controversial, but many studies suggest increased prevalence with
increased age, male gender, rural residence, and ultraviolet light
exposure [1-13,15]. Although widespread, much of pterygium
pathogenesis remains a mystery.
Surgical treatment is often the choice for pterygium
management. While lubricating drops and steroid drops may help
symptoms, they do not prevent progression. The reasons for treatment
can vary, but pterygium can cause significant discomfort,
astigmatism, and vision change. Pterygia can cause the patient
discomfort by creating foreign body sensations and also induces dry
eye symptoms [16-20]. The astigmatism and vision change increases
with more severe pterygium grade, but surgical excision of pterygia
often reverses the astigmatism [2,21-23]. In addition to the discomfort
and astigmatism, some patients may elect for surgery due to cosmetic
concerns.
A persistent problem in the management of pterygia is they tend to
recur after excision. Typically, recurrence occurs quickly, with a 50%
chance within 4 months, and a 97% chance within 12 months [24].
With each recurrence, there is a gradual acceleration from 123 ± 113
days for the first recurrence to 67 ± 47 days for the third recurrence
[24]. Risk factors for pterygia recurrence include having previous
recurrences, fleshy non-translucent pterygia, and younger age [25-30].
Another variable in recurrence is the surgical procedure used.
Bare sclera technique was one of the first surgical procedures for the
treatment of pterygium and benefits from simplicity and speed, but
suffers from the highest recurrence with rates ranging up to 88%
[31]. Newer techniques utilize grafts, either amniotic membrane or
autologous conjunctiva, and these have much lower recurrence rates
[31]. The use of adjuvant therapy like mitomycin C, β-irradiation, or
5-fluorouracil can lower the rates of recurrence for these procedures,
but may also increase severe adverse effects [31-35].
Despite the definitive treatment for pterygium being surgery, no
consensus exists on which procedure is always appropriate. Outcomes
like recurrence have been extensively analyzed based on the type of
procedure and patient factors. However, very few studies have looked
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at how outcomes vary with surgeon experience. Many of the reports
of recurrence for a given procedure vary, sometimes significantly,
between studies. Some of this may be due to differences in the
demographics or postoperative regimen, but there also is the
possibility of the surgeon’s experience playing a role in outcomes. The
newer techniques of grafting require more time and technical ability
than the bare sclera technique. It may be surgeons in training have
different outcomes than the experienced physicians. This factor of
experience has not been well studied with pterygia. In one study,
Farrah and Lee reported a statistical increase in both recurrence and
complication rates in the trainee group for conjunctival autografts
[36]. This study evaluated 45 consulting ophthalmologist primary
pterygium cases and 129 trainee primary pterygium cases.
Another study evaluated physicians performing conjunctival
autografts and reported a range of 5-82% recurrence rates, with
the physicians performing the most having the lowest recurrence
rates [37]. The results of physician experience may have important
consequences for the safety and outcomes of the patients. The
objective of this study is to first analyze the variation in surgical
technique selection at an academic teaching hospital. Second, the
objective of the study was to examine how experience may play a
role in surgical outcomes. Understanding this could help improve
pterygium surgical outcomes, and thus improve vision.

Methods
Study population
This study involved a retrospective chart review of pterygia
patients seen at the Wilmer eye institute (Baltimore, Maryland, USA)
in a 9-year period (January 2004-March 2013). One hundred forty-six
patients were identified as receiving surgery for primary pterygium
removal in their first eye by bare sclera excision, conjunctival
autografting,
limbal-conjunctival
autografting,
amniotic
membrane grafting, or by primary conjunctival closure in the last
9 years. Twenty-seven cases (18.5%) without follow-up data beyond
14 days post-operative were removed. This group of 119 eyes will be
referred to as the total-population.
For comparisons between attending and trainee surgeons, only
attending surgeons who were involved in more than 10 pterygium
surgeries in this time period were included. 96 eyes were then
analyzed for recurrence analysis and will be referred to as the
sub-population. Complication information was recorded from the
paper charts. Of these 96 cases, 83 had obtainable paper charts in
addition to electronic notes and were used in the complication rate
analysis.
The patient information included race, age at operation, gender,
and eye operated on. The information recorded about the procedure
included the procedure type, amniotic membrane type, suture
thickness and material, fibrin glue use, mitomycin C use, and the
operating surgeon’s experience level (resident, fellow, or attending).
These experience levels were grouped into two experience groups:
attending and trainee. The trainee experience group included fellows
and residents. Follow-up data included length of follow-up, time to
recurrence, and post-operative complications. True corneal
recurrence could not be determined retrospectively from many of
the patient records, and therefore recurrence was recorded when any
recurrence was documented by the physician. The post-operative
complications were grouped into major and minor complications.
Minor complications included graft edema, hemorrhage, subjective
pain above 5 on a 0-10 scale, cyst, and irregular astigmatism. Major
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complications included graft retraction, symblepharon, granuloma,
dellen, graft loss, and necrosis. Within each category of complications,
occurrence of each complication was summed to create a
complication rate for analysis.
Outcomes were recorded for each follow-up visit, and then
combined into totals for the entire follow-up period for each patient.
With regards to follow-up time in patients who underwent a
procedure, had recurrence in the same eye, and then underwent
repeat surgery, the follow-up length stopped for the first eye at the
time of the second eye procedure.
The Johns Hopkins Medicine Institutional Review Board approved
the study and research conformed to the Declaration of Helsinki.

Statistics
Data was analyzed using STATA 12 (StataCorp LP, College Station,
Texas). Statistical significance was calculated using the chi-squared,
Fisher exact test, or Mann-Whitney test, depending on the variable
type and cell count. Time to recurrence was analyzed using a
Kaplan-Meier curve and the log-rank test for statistical significance.

Results
Total-population results
In regards to the results of the total-population of the 119 eyes,
this study included 57 left eye cases and 62 right eye cases. The
demographics of patients included 9 Asian, 12 Black, 12 Hispanic,
7 other, 3 unknown and 76 White. For the gender distribution,
54 female eyes and 65 male eyes underwent pterygium excision.
The average age at the time of operation was 54.6 ± 12.5 years. The
youngest patient treated for pterygium was 28.8 years old, and the
oldest patient treated was 90.1 years old.
In the total-population data, there were 37 amniotic membrane
grafts, 5 bare sclera, 68 conjunctival autograft, and 9 primary
conjunctival closure operations performed. These procedures had an
average follow up of 16.7 ± 22.0 months (range 0.5-95.8 months). In
the attachment method, 96 cases used only sutures, 12 used fibrin glue
only, and 6 used both. The use of fibrin glue was not associated with
lower recurrence (p = 0.126, Fisher exact). Mitomycin C was used
in 46 cases (39%). The recurrence rate with mitomycin C was 2.2%
(1/46), while without mitomycin C was 27.4% (20/73). Mitomycin
C was statistically significant in having lower recurrence (p=<0.001,
Fisher exact). Recurrence rates were amniotic membrane 19%, bare
sclera 20%, conjunctival autograft 16%, and primary conjunctival
closure 22%. The procedure type was not statistically associated with
recurrence rate (p=0.891, Fisher exact).
The time until recurrence averaged 10.7 ± 12.0 months with
the fastest recurrence occurring in less than 2 weeks in a primary
pterygium case excised by a bare sclera technique. The longest time to
recurrence was 40.5 months in a primary pterygium patient excised
with an amniotic membrane graft placed. Of the recurrences, 29%
occurred later than 12 months post-operatively.

Sub-population results
When comparing the attending and trainee groups using the
sub-population there were no statistically significant differences in the
patient gender (p=0.466, chi-squared) race (p=0.199, Fisher exact),
age (p=0.608, Mann-Whitney), or eye treated (0.393, Fisher exact).
The demographic data are summarized in table 1.
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Variable

Attending cases

Trainee cases

Statistic

Patient gender

53% Female (18/34)

45% Female (28/62)

P=0.466(a)

Eye treated

56% Left (19/34)

47% Left (29/62)

P=0.393(a)

Average patient age

52.8  12.7 years
(28.8-80.6)

54.7  12.7 years
(29.9-90.1)

P=0.608(b)

Patient race

71% Caucasian
0% Black
20% Hispanic
6% Asian
3% Other

68% Caucasian
10% Black
8% Hispanic
6% Asian
6% Other

P=0.199(c)

Table 1: Patient demographics: This table summarizes the patient demographics.
Statistics are given for chi squared(a), Mann-Whitney(b) or Fisher exact(c).

Attendings performed 34 of these procedures alone, while 62 had
trainees involved in the procedure. Follow up time for attendings was
528 ± 697 days (range: 29-2917 days) and for trainees it was 439 ± 627
days (range: 17-2382 days). These follow up times were not different
enough to reach statistical significance (p=0.128, Mann-Whitney)
Overall complication analysis included the 83 eyes with attainable
paper charts. The other patients with absent paper charts were not
included to avoid missing complications despite documented follow
up in the electronic records. No complications were reported in 62
(75%) cases, 17 (20%) had one complication reported, 3 (4%) had two
complications reported, and 1 (1%) had 3 complications reported.
Only 5 had any major complications reported (6%). The breakdown
of complications is seen in table 2. Complications reported
included graft edema, granuloma, cyst, dellen, hemorrhage, graft
retraction, significant pain and diplopia. There were no
statistically significant differences in complication rates between
experience groups (Mann-Whitney p-values all >0.208).
Complication

All procedures

Amniotic membrane
graft

Conjunctival
autograft

Group

A

T

A

T

A

T

Number of patients(a)

29

54

4

22

23

28

Patients with any
complications

17%
n=4

31%
n = 17

50%
n=2

50%
n = 11

9%
n=2

21%
n=6

Patients with a minor complication

10%
n=2

28%
n = 15

50%
n=2

41%
n=9

--

21%
n=6

Patients with a
major complication

7%
n=2

6%
n=3

--

9%
n=2

9%
n=2

4%
n=1

Graft edema

3%
n=1

--

25%
n=1

--

--

--

Granuloma

3%
n=1

2%
n=1

--

5%
n=1

4%
n=1

--

Cyst

--

2%
n=1

--

--

--

4%
n=1

Dellen

3%
n=1

--

--

--

4%
n=1

--

Hemorrhage

--

9%
n=5

--

14%
n=3

--

7%
n=2

Graft retraction

--

4%
n=2

--

5%
n=1

--

4%
n=1

Significant pain

3%
n=1

17%
n=9

25%
n=1

27%
n=6

--

11%
n=3

Diplopia

--

2%
n=1

--

5%
n=1

--

--

Table 2: Complication rates: The table summarizes the complication rates
between the two groups: Attending (A) and Trainee (T). This is based on the 83
eyes with paper charts and electronic notes. When the complication did not occur,
it is indicated as “--”. Primary closure had 0 attending cases and 2 trainee cases
with zero complications and is not shown in this table. Bare sclera is also not
shown, which had zero complications in 2 attending and 2 trainee cases.
(a)
All values are percentages except number of patients, which is a numerical
count
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There were statistically significant differences in techniques used
between the two groups (p=0.036, Fisher exact). Table 3, summarizes
the proportion of procedures chosen by the physician. Both groups
used the conjunctival autograft procedure for the majority of their
cases.
Technique

Attending physician
procedures performed

Trainee
procedures performed

Amniotic membrane graft

18% (n = 6)

42% (n = 26)

Bare sclera

6% (n = 2)

3% (n = 2)

Conjunctival autograft

76% (n = 26)

52% (n = 32)

Primary conjunctival closure

0% (n = 0)

3% (n = 2)

Total procedures

n = 34

n = 62

Table 3: Procedure types: The table summarizes what percentage of procedures
performed by an experience group used a certain technique.

When comparing the groups based on the type of procedure,
there are no statistical differences in recurrence when using amniotic
membrane techniques (p= >0.999, Fisher exact) or bare sclera
(p= >0.999, Fisher exact). Conjunctival autografts had a statistical
difference in recurrence rates (p=0.038, Fisher exact). There is trend
for lower recurrence in conjunctival autografting by the trainees, but
when controlling for mitomycin C use, the p-value rises for without
mitomycin C (p=0.616, Fisher Exact). When using mitomycin C,
there were no recurrences in the 10 attending conjunctival autografts
and no recurrences in the 26 trainee conjunctival autografts. Trainees
were more likely to use mitomycin C in conjunctival autograft cases,
as they used it in 81% of cases versus 38% in attending cases and this
was statistically different (p=0.001, Fisher Exact). The recurrence rates
are summarized in table 4. Differences in the time to recurrence were
not statistically significant (p=0.164, log-rank). The Kaplan-Meier
curve is shown in figure 1.
Technique

Attending physician
recurrences

Trainee procedures
recurrences

P-value

Amniotic membrane
graft

1/6 (17%)

5/26 (19%)

P = >0.999

Amniotic membrane
graft with MMC

0/2 (0%)

1/6 (17%)

P = >0.999

Amniotic membrane
graft without MMC

1/4 (25%)

4/20 (20%)

P = >0.999

Bare sclera

1/2 (50%)

0/2 (0%)

P = >0.999

Conjunctival
autograft

6/26 (23%)

1/32 (3%)

P = 0.038

Conjunctival
autograft with MMC

0/10 (0%)

0/26 (0%)

Conjunctival
autograft without
MMC

6/16 (38%)

1/6 (17%)

0/0 (0%)

0/2 (0%)

8/34 (24%)

6/62 (10%)

Primary conjunctival
closure
Total

P = 0.616

P = 0.064

Table 4: Recurrence rates: The rates of recurrence based on the technique used
and the use of Mitomycin C (MMC). The p-value compares the attending and
trainee experience groups by Fisher exact test.

Discussion
This study aimed to record the variation in surgical technique
selection at a teaching hospital, and examine how experience may play
a role in surgical outcomes. With the excision of these pterygia at this
teaching hospital, there were a variety of procedure types performed.
Conjunctival autograft was performed in the majority of cases and for
good reason. Conjunctival autograft is often regarded as the superior
procedure because it provides good cosmesis and the lowest rates of
Volume 2 • Issue 2 • 100011
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statistically different from sutures (p=0.126, Fisher exact). Operation
times were not recorded from this study and we could not assess the
speed of fibrin glue or its learning curve in the trainees.

Figure 1: Kaplan-Meier curve for pterygium recurrence of 96 primary
pterygium eyes. The log-rank test for statistical significance was p=0.164.
Each tick mark indicates a patient last seen for follow up and was censored.

recurrence [31,38]. However, the conjunctival autograft is not always
the ideal procedure, and the variety of other techniques used in this
study reflects this. Amniotic membrane grafts are very useful in
patients with heavily scarred conjunctiva or when a patient may
require glaucoma surgery [39,40]. Conjunctival autografts are often
favored over the amniotic membrane grafts, as meta-analysis and
clinical trials have found higher recurrence rates with the amniotic
membrane technique [31,38,39,41,42]. In our results, amniotic
membrane grafts had a 19% recurrence rate, while conjunctival
autografts had a 16% recurrence rate. The primary conjunctival
closure and bare sclera techniques are regarded as inferior because of
their poor recurrence rates. Only 5 (4.2%) bare sclera and 9 (7.5%)
primary conjunctival closure procedures were performed, which
does support those procedures have fallen out of favor. However,
these techniques despite their drawbacks are still valid techniques,
and with a low risk of recurrence based on patient age and pterygium
grade, they may provide satisfactory results. There certainly could be
differences in recurrence rates that our study was unable to detect
because of these small sample sizes.
As previously mentioned, preventing recurrence is a major goal of
pterygium surgery. This prevents any future compromise to vision and
avoids the additional cost and risk of recurrent pterygium surgery.
Mitomycin C is one adjuvant often utilized to lower recurrence rates.
The use of mitomycin C has been shown to lower recurrence rates
in amniotic membrane grafts, bare sclera excisions, and conjunctival
autografts [31-33,35,43]. In this study, the results were as expected,
with the cases using mitomycin C having statistically significant
lowering of recurrence rates. Mitomycin C certainly reduced the risk
of recurrence, but mitomycin C also carries its own risk of vision
threatening complications. Mitomycin C can produce scleral melting,
secondary glaucoma, cataract, as well as other problems
[32,34,35,44-48]. The known and unknown complications of
mitomycin C requires cautious use despite the established lowering of
recurrence rates [31-33,35,43]. None of the complications we report
could specifically be attributed to mitomycin C.
Fibrin glue is a newer technology being implemented in pterygium
surgery more recently, also with the goal of reducing recurrence rates.
Many studies have found lower recurrence rates and faster operation
times associated with fibrin glue use [29,49-54]. Our study population
had only 18 cases using fibrin glue, and the recurrence rate was not
J Ophthalmic Clin Res ISSN: 2378-8887, Open Access Journal
DOI: 10.24966/OCR-8887/100011

The other goal of this study was to determine any differences exist
in recurrence or complication rates between trainees and attendings.
It is important to note the statistical differences in the procedure types
selected by each group, and that literature reported recurrence rates
vary by the type of procedure [31]. Since the procedures have different
recurrence rates, analyzing each procedure individually was
important to isolate the variable of experience. When analyzing
each procedure individually, no statistical differences were found in
amniotic membrane grafts or bare sclera techniques. It was unlikely
we would detect a difference with only four bare sclera cases.
Primary conjunctival closure technique did not have any attending
cases in which to compare the two trainee cases to. In addition, the
number of patients in each group became small when dividing by
procedure and controlling for adjuvants, so statistical power is low in
all procedure types. Differences may exist, but our study was unable
to detect them.
The conjunctival autograft technique did have a statistically
significant difference in recurrence rates, and interestingly was lower
in the trainee group. This is not likely due to experience, but likely
due to the use of mitomycin C. The use of mitomycin C will lower
recurrence rates and the trainees were statistically more likely to use
mitomycin C than the attendings. Interestingly, while not statistically
significant, there still was a trend for lower recurrence in the
trainee group even after controlling for mitomycin C. Possibly, with
two surgeons working, there may be improved outcomes from having
an assistant, but this study did not specifically address this issue.
Farrah and Lee examined only conjunctival autograft procedures
and reported higher complication rates and recurrence rates in the
trainee group [36]. In Farrah and Lee’s study, they stated that in the
trainee group, most operations involved the trainee alone [36]. With
our trainee group, it could not be determined where the trainee
remained the primary surgeon for the entire case or if instead, the
attending performed critical components of the surgery. In all
cases, no more than two surgeons were present (one attending and
one trainee).
There were no statistically significant differences in complications
for any of the procedures. However, there were trends for higher rates
reported of hemorrhage, graft retraction, and significant pain in the
trainee cases. This could be due to the inexperience of the trainee
physician, a difference in compliance of postoperative management
in resident patients, or it could be a bias in what the surgeon sees as
significant and reports in the medical record. In, Farrah and Lee’s
study they found higher complication rates in the trainee cases. The
study of outcomes is important because complications are an integral
component of patient safety. The outcomes of higher minor
complications have to be weighed against the benefit of education.
A confounding factor we were unable to control is the pterygium
size and grade. From previous literature, it is understood that
pterygium size and grade increases the risk of recurrence [25-27].
In our cases, it cannot be determined if attendings selected the more
complex and higher grade cases. If this holds true, the attendings’
recurrence rates may trend higher due to more difficult procedures
and higher risk of recurrence. Younger age also increases the risk
for recurrence, but age was not significantly different between the
experience groups [25,28-30].
Volume 2 • Issue 2 • 100011
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As with any retrospective review, follow-up bias exists. In 27 of
146 (18.5%) eligible primary pterygium cases in patients who had
never received any pterygium surgeries followed up for less than two
weeks and were excluded from analysis. These patients could have no
problems, or conversely became discouraged with poor outcomes.

10. Fotouhi A, Hashemi H, Khabazkhoob M, Mohammad K (2009) Prevalence
and risk factors of pterygium and pinguecula: the Tehran eye study. Eye
(Lond) 23: 1125-1129.

Another issue with our retrospective review is the
non-standardized terminology of recurrence. Making the
determination in many cases if the recurrence reported in the medical
record represented a true corneal recurrence or an earlier stage was
difficult. Here, prospective studies could record valuable data. A
prospective trial could ensure consistent definitions of pterygium
recurrence, avoids the retrospective study bias, and could record the
degree of trainee involvement in the procedure.

12. Cajucom-Uy H, Tong L, Wong TY, Tay WT, Saw SM (2010) The prevalence
of and risk factors for pterygium in an urban Malay population: the Singapore
Malay Eye Study (SiMES). Br J Ophthalmol 94: 977-981.

Conclusion
In conclusion, we report a variety of pterygium excision
techniques utilized in the last 9 years at a teaching hospital.
Conjunctival autograft is often believed to be the superior procedure,
but situations exist in which alternative techniques prove useful. In
our data, the other procedures did not have significantly different
recurrence rate outcomes. Additionally with these procedures, the
cost and risk of utilizing adjuvants like mitomycin C or the use of
fibrin glue should also be carefully weighted decisions. In regards
to the role of physician experience, we were unable to determine if
experience does play a role in outcomes of complication or recurrence
rates. There was a difference in recurrence rate for the conjunctival
autograft, but this likely represents differences in mitomycin C use and
not surgical experience. There should also be an effort for prospective
research studies to compare outcomes in all pterygium techniques
based on surgeon experience. It may hold important implications in
which techniques the less experienced physicians should perform to
maximize patient safety and positive vision outcome.
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