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A B S T R A C T

Purpose: To study the outcome of amniotic membrane graft versus conjunctival autograft after primary
pterygium excision surgeries amongst various genders and age groups and to compare recurrences,
complications and pre and post-operative astigmatism in various grades of nasal and temporal pterygium.
Materials and Methods: A total of 90 eyes of 90 patients with previously unoperated primary pterygium
were enrolled in a randomised control trial. The patients had a follow-up of 6 months during analysis
and the results were compared retrospectively with patients who had pterygium excision surgeries with
conjunctival autografts performed by the same surgeon.
Results: A higher proportion of males underwent grafting with amniotic membrane while more females
underwent conjunctival autografting. The p value =0.011 was significant. A higher proportion of patients
were between the ages of 31-40 years and the p value=0.001 was significant. A majority of patients
from both groups had nasal pterygium with p value=0.026 being significant. The overall astigmatism pre
operatively from both groups=0.431 and 0.143 postoperatively.
Conclusion: Amniotic membrane grafting in primary pterygium surgery led to fewer complications,
recurrences and astigmatism postoperatively and was more useful in patients who may have lesser amounts
of conjunctiva for future surgeries.

© 2020 Published by Innovative Publication. This is an open access article under the CC BY-NC-ND
license (https://creativecommons.org/licenses/by/4.0/)

1. Introduction

Pterygium is a wing-shaped, triangular fibrovascular growth
that extends from the conjunctiva onto the nasal, temporal or
both aspects of the cornea.1 It maybe atrophic, stationary
or progressive and is commonly seen in tropical and
subtropical areas. Pterygium can impair vision by altering
the tear film, inducing astigmatism, photophobia, increased
watering from the eyes and diplopia due to contraction
of Tenon’s capsule. Surgery is currently the only known
treatment for pterygium.2

The various surgical techniques differ in the method
of excision and approach to the bare area created.3–7

The defect area is left exposed without any graft
after excision in the bare sclera method8,9 or it is
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covered by the conjunctiva surrounding it as in primary
closure method.10,11 or it is covered with a pedicle
flap12 or transposition of head of pterygium. Defects
can also be covered by a conjunctival autograft.12–22

Rarely, tissues sources like buccal mucosa membrane
grafts, lamellar keratoplasty.23,24penetrating keratoplasty6

or sclerokeratoplasty25,26 can also be used. Other techniques
are yttrium-aluminium-garnet laser treatment27 and the
polishing technique by Barraquer.28

Owing to the high rates of recurrence amongst post-
operative pterygium cases, newer techniques like cut-and-
paste technique29 with fibrin glue and use of adjunctive
treatments like Thiotepa,6,30,31 Mitomycin C,32–37 5-
Fluorouracil,38 Ciclosporin A39 or Daunorubicin40 have
proved effective and have also helped reduce the
postoperative pain and shorten the surgical time. Never-
theless, these methods are associated with poor epithelial
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healing,34 superficial punctate keratitis,35 scleral thinning
and ulceration, infections, increased intraocular pressure
and endophthalmitis.41,42

Taking into consideration the above aspects, Con-
junctival autografting has proved to be the safest and
more practical technique. Although they help prevent
the recurrence of pterygium, they carry the risk of
compromising the outcome of a probable glaucoma filtering
surgery in the future. Moreover, Pterygium with large
conjunctival involvement or those with more than one head
may require larger amounts of healthy conjunctiva from the
same or opposite eye.

The preserved human amniotic membrane grafts are an
alternative to these conjunctival autografts. They not only
help in retaining the healthy conjunctival tissue but also
helps in decreasing the tissue handling, intraoperative time,
less raw area for healing and in preventing recurrences43–49

by inhibition of inflammation by restricting chemokine
expression by fibroblasts50,51 and expression of interleukin1
by the epithelial cells and restriction of neovascularisation
by inhibiting vascular endothelial cell growth.52 The
amniotic membrane graft is also been used increasingly in
the treatment of other ocular surface disorders,53 including
corneal surface epithelial defects with ulceration,54 to
help in reconstructing ocular surfaces in malignancies of
conjunctiva or even after chemical or thermal burns which
leads to scarring,55,56 ocular cicatricial pemphigoid and in
syndromes like Stevens-Johnson syndrome,57 it helps to
decrease corneal scarring after the use of excimer laser
photoablation,58 to prevent the adhesion and in the repair
of leaking blebs after a trabeculectomy surgery59 and to
help reconstruct defects in the conjunctiva after pterygium
excision.60

2. Materials and Methods

2.1. Patients

The study was carried out for a period of one year from
October 2018- September 2019 in 90 eyes of patients with
primary pterygium. These patients who met the inclusion
criteria of the study were enrolled prospectively and in order
to be enrolled, all the patients had been questioned and
the patient details were reviewed to exclude those having
any major systemic diseases such as diabetes mellitus
or collagen vascular disease. An extensive ophthalmic
examinations including visual acuity, intraocular pressure
using applanation tonometry, slit lamp examinations,
posterior segment and fundus examinations and tests to
evaluate for dry eyes like Schirmer’s test and the tear
film break up time and epithelial fluorescein staining were
performed to make sure that none of the patients had any
serious eye diseases such as dry eye, cicatricial pemphigoid,
glaucoma or vitreoretinal disease. All cases in the amniotic
membrane graft group showed that the size of the pterygium

was at least 2mm into the cornea (Grade 2 pterygium)
(Figure 4). All patients had a minimum follow-up of 6
months. The results were compared retrospectively with
those patients who underwent pterygium excision surgeries
with conjunctival autografts with autologous serum during
the same study period and those which were operated by
the same surgeon. The final appearance of the pterygium
was graded based on a criterion given by Prabhasawat et
al.61 Grade 1 indicates no difference between the operated
area from a normal area. Grade 2 indicates the presence
of some fine episcleral vessels in the excised area which
were encroaching up to the limbus. Grade 3 indicates that
in addition to Grade 2 there was fibrous tissue in the area
of excision which was not invading onto the cornea whereas
Grade 4 showed its invasion onto the cornea suggesting true
recurrence.

2.2. Inclusion criteria

1. Patients diagnosed with primary pterygium at Vydehi
Institute of Medical Sciences and Research Centre,
Bangalore and those who met the indications for
surgical treatment.

2. Patients with pterygium who agreed to sign the
informed consent to enrol into the study

2.3. Exclusion criteria

1. Patients having glaucoma in the opposite eye
2. Patients with intraocular pressure more than 21mmHg

in the affected eye
3. Patients who underwent previous glaucoma filtration

procedures like trabeculectomy, patients with pem-
phigoid and other dermatological and lid conditions.

2.4. Surgical procedure

2.5. Amniotic membrane preparation

The preparation and preservation of the human amniotic
membrane is in conjunction with Kim and Tseng method.62

These human placentas are acquired after elective caesarean
section surgeries once thorough serology testing is
completed and washed with 0.9% normal saline and
Earl’s balanced salt solution which contains 50mg/ml
penicillin, 100 mg/ml neomycin,50mg/ml streptomycin and
2.5mg/ml amphotericin B to remove all the blood clots
and contamination. The separated amniotic membrane is
then flattened onto nitrocellulose papers with epithelium
facing up. The membrane is then cut into pieces and put
into tubes containing 1:1 mixture of Dulbecco’s modified
Eagle’s Medium and glycerol. This was then preserved
in at -70 degree Celsius until further use. At the time
of use, this membrane was thawed and was soaked in
normal saline mixed with Gentamycin(3mg/ml) for about
3 minutes. During our study period a total of 5 amniotic
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membranes were used.

2.6. Pterygium excision

Before the surgery, hand written informed consents for
the procedure was obtained from every patient. All
surgeries were performed by the same surgeon to ensure
uniformity in techniques. Peribulbar anaesthesia with 2%
Lignocaine containing 5IU per ml of hyaluronidase and
0.5% Bupivacaine was used in all patients. For nasal
pterygium, the head of pterygium was separated at the
limbus by passing an iris repositor and dissected with the
help of a toothed forceps. After excising the head and
most of the body of the pterygium, subconjunctival Tenon’s
tissue was separated from the overlying conjunctiva and
excised. Precautions were taken to prevent damage to the
medial rectus muscle. The conjunctiva above and below the
pterygium was trimmed to create a rectangular area of bare
sclera. Residual fibrovascular tissue over the cornea was
excised either by toothed forceps or by gently scarping with
a Tooke’s forceps. The fully dissected body of pterygium
was cauterized with a bipolar wet field cautery in a linear
fashion and cut at the cautery points so that there was no
bleeding. The sclera was not with cautery at any point of
time.

2.7. Amniotic membrane graft

Rectangular conjunctival defects ranging from approxi-
mately 5*7 to 6*8 mm or even larger were created. This bare
sclera area was covered with amniotic membrane, which
was oriented in such a way that the basement membrane
side faced upwards. The preserved amniotic membrane graft
was then cut 1-2 centimetres larger than the defect and was
placed on the defect and kept in situ for 10 minutes till
autologous serum held the graft in position. Sterile cellulose
spear headed sponges were used to remove excess fluid
percolating beneath the graft in order to facilitate faster
sticking of graft to the bare area(Figure 5)

2.8. Postoperative followup

Postoperatively, the patient was started on oral serratio
peptidase tablets 2 times per day for five days after food,
antacid tablets once a day before food. Topical antibiotic
with steroid drops were used 6 times per day for one
week and then tapered weekly thereafter. Nepafenac drops
were used three times per day for one month. Lubricating
drops (0.5% carboxymethylcellulose) were used four times
a day. Patients were followed monthly from the first month,
then bimonthly from fourth month to 1 year and thereafter,
regular follow ups at 3 months intervals. Photographs were
taken preoperatively and postoperatively after one month.
Complications were noted if any. Recurrence were defined
as any fibrovascular growth beyond the limbus onto the
cornea, and was assessed and confirmed by another observer

by slit lamp examination or by postoperative photographs.

3. Statistical Analysis

All demographic data including gender, age, grade, nasal or
temporal pterygium were compared between conjunctival
autografts and amniotic membrane grafts using x2 test.
The recurrences, complications and astigmatism pre and
postoperatively at 6 months were also analysed using the
x2 test.

4. Results

The gender distribution of patients studied, as shown in
Table 1, shows that 50 subjects were males (55.6%) out
of which 19(42.2%) underwent pterygium excision with
conjunctival autograft and 31(68.9%) underwent pterygium
excision with amniotic membrane graft. The p value=
0.001 which was statistically significant. Table 2, shows
the age distribution of the patients. 14(15.6%) were
between 20-30 years of age, 5(11.1%) underwent pterygium
excision with conjunctival autograft and 9(20%) underwent
pterygium excision with conjunctival autograft. A total of
37(41.1%) were between 31-40 years of age and 13(28.9%)
underwent pterygium excision with conjunctival autograft
and 24(53.3%) underwent pterygium excision with amniotic
membrane graft. A total of 16(17.8%) were between 41-
50 years and 9(20%) underwent pterygium excision with
conjunctival autograft and 7(15.6%) underwent pterygium
excision with amniotic membrane grafting. A total of
14(15.6%) were between 51-60 years and 11(24.4%)
belonged to the conjunctival autograft group while 3(6.7%)
belonged to the amniotic membrane graft group. A total
of 5(5.6%) belonged to the age groups between 61-70 and
5(11.1%) underwent conjunctival autografting while no one
underwent amniotic membrane grafting. There was a total
of 4(4.4%) subjects more than 70 years of age out of
which 2(4.4%) belonged to the conjunctival autograft group
and 2(4.4%) belonged to the amniotic membrane group.
A total of 45(100%) in each category, that is, pterygium
excision with conjunctival autograft and pterygium excision
with amniotic membrane grafting were studied. The
mean+/- SD showed a total of 42.21+/-12.93, 46.53+/-13.51
belonging to the conjunctival autograft group and 37.89+/-
10.85 belonging to the amniotic membrane group. The
p value=0.001 which was statistically significant. Table 3
compares the total number of patients with nasal and
temporal pterygiums amongst the two classes. A total of
84(93.3%) had nasal pterygiums out of which 45(100%)
underwent pterygium excision with conjunctival autograft
and 39(86.7%) underwent pterygium excision with amniotic
membrane grafting. A total of 6(6.7%) had temporal
pterygiums and out of these none underwent pterygium
excision with conjunctival autografting but 6(13.3%)
underwent pterygium excision with amniotic membrane
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grafting. The p value=0.026 which was statistically
significant. Table 4 and Table 5 show the pre-operative
and postoperative astigmatism in both the groups. The
preoperative astigmatism in the conjunctival autograft group
was -0.49+/-0.63 and in the amniotic membrane graft
group was -0.59+/-0.49. The total astigmatism was -
0.54+/-0.56 and the p value=0.431 which is statically
significant. In the postoperative period the astigmatism in
the conjunctival autograft group was -0.53+/-0.52 and in
the amniotic membrane group was-0.17+/-1.59 and the
total astigmatism was -0.35+/-1.19 and the p value=0.143
which is statically significant. Table 6 shows the various
grades of pterygiums and compares them in both the groups.
There were no grade 1 pterygiums in both the groups.
The total number of grade 2 pterygiums was 44(48.9%).
The conjunctival autograft had 14(31.1%) and the amniotic
membrane group had 30(66.7%). The total number of
grade 3 pterygiums were 41(45.6%) with 28(62.2%) in
the conjunctival autograft group and 13(28.9%) in the
amniotic membrane group. The total number of grade
4 pterygiums 5(5.6%) with 3(6.7%) in the conjunctival
autograft group and 2(4.4%) in the amniotic membrane
group. Table 7 shows the complications postoperatively in
both the groups. Graphs 1 and 2 shows the same. A total of
74(82.2%) had no complications with 36(80%) belonging to
the conjunctival autograft group and 38(84.4%) belonging
to the amniotic membrane group. 3(3.3%) cases had graft
shrinkage with none seen in the conjunctival autograft group
and 3(6.7%0 seen in the amniotic membrane group. A
total of 6(6.7%) cases had subconjunctival haemorrhage
with 5(11.1%) seen in the conjunctival autograft group
and 1(2.2%) seen in the amniotic graft group. A total of
3(3.3%0 cases had Ocular surface squamous neoplasia,
with 1(2.2%) seen in the conjunctival autograft group and
2(4.4%) seen in the amniotic membrane group.1(1.1%0
case had an epithelial inclusion cyst and was seen in the
amniotic membrane graft group with no such cases seen in
the conjunctival autograft group.3(3.3%) cases had scleral
ischaemia with scleritis with 3(6.7%) belonging to the
conjunctival autograft group and none seen in the amniotic
membrane graft group. Table 8 and graph 3 compares the
recurrence of pterygium in both the groups. There were no
recurrences in 82(91.1%) cases with 37(82.2%) belonging
to the conjunctival autograft group and 45(100%) belonging
to the amniotic membrane graft group. There were 8(8.9%)
recurrences and all were seen in the conjunctival autograft
group 8(17.8%). The p value=0.006 which was significant.

5. Discussion

The excess proliferation of subconjunctival fibroblasts and
vessels which are activated due to inflammation post-
surgery or trauma and overexpression of matrix metallopro-
teins are responsible for the pterygium recurrences.63–66

Fig. 1: Showing complications afterpterygium excision with
conjunctival autograft

Fig. 2: Showing complications afterpterygium excision with
amniotic membrane grafting

Fig. 3: Showing the recurrence rates ofpterygium after conjuncti-
val auto grafting versus amniotic membrane grafting
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Table 1: Gender distribution of patients studied

Gender Pterygium excision with conjunctival
autograft

Pterygium excision with amniotic
membrane graft

Total

Male 19(42.2%) 31(68.9%) 50(55.6%)
Female 26(57.8%) 14(31.1%) 40(44.4%)
Total 45(100%) 45(100%) 90(100%)

P=0.011

Table 2: Age distribution of patients studied

Age in years Pterygium excision with conjunctival
autograft

Pterygium excision with Amniotic
membrane graft

Total

20-30 5(11.1%) 9(20%) 14(15.6%)
31-40 13(28.9%) 24(53.3%) 37(41.1%)
41-50 9(20%) 7(15.6%) 16(17.8%)
51-60 11(24.4%) 3(6.7%) 14(15.6%)
61-70 5(11.1%) 0(0%) 5(5.6%)
>70 2(4.4%) 2(4.4%) 4(4.4%)
Total 45(100%) 45(100%) 90(100%)

Mean+/-SD 46.53+/-13.51 37.89+/-10.85 42.21+/-12.93

P=0.001**

Table 3: Nasal /Temporalpterygium

Nasal/Temporal pterygium Pterygium excision with
conjunctival autograft

Pterygium excision with amniotic
membrane graft

Total

Nasal pterygium 45(100%) 39(86.7%) 84(93.3%)
Temporal pterygium 0(0%) 6(13.3%) 6(6.7%)

Total 45(100%) 45(100%) 90(100%)

P=0.026

Table 4: Astigmatism

Astigmatism Preop Postop %difference
Pterygium excision with conjunctival autograft(n=45)

<-0.25 26(57.8%) 23(51.1%) -6.7%
-0.25 to 0 9(20%) 14(31.1%) 11.1%

0 8(17.8%) 6(13.3%) -4.5%
0-0.25 0(0%) 2(4.4%) 4.4%
>0.25 2(4.4%) 0(0%) -4.4%

Pterygium excision with amniotic membrane graft
(n=45)
<-0.25 28(62.2%) 22(48.9%) -13.3%

-0.25 to 0 10(22.2%) 12(26.7%) 4.5%
0 7(15.6%) 10(22.2%) 6.6%

0-0.25 0(0%) 0(0%) 0.0%
>0.25 0(0%) 1(2.2%) 2.2%

Table 5: Astigmatism

Astigmatism Pterygium excision
with conjunctival

autograft

Pterygium excision with
amniotic membrane autograft

Total P value

Pre op -0.49+/-0.63 -0.59+/-0.49 -0.54+/-0.56 0.431
Post op -0.53+/-0.52 -0.17+/-1.59 -0.35+/-1.19 0.143
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Table 6: Grade

Grade Pterygium excision with conjunctival
autograft

Pterygium excision with amniotic
membrane graft

Total

Grade 1 0(0%) 0(0%) 0(0%)
Grade 2 14(31.1%) 30(66.7%) 44(48.9%)
Grade 3 28(62.2%) 13(28.9%) 41(45.6%)
Grade 4 3(6.7%) 2(4.4%) 5(5.6%)

Total 45(100%) 45(100%) 90(100%)

Table 7: Complications

Complications Pterygium excision with
conjunctival autograft

Conjunctival excision with
amniotic membrane graft

Total

No complications 36(80%) 38(84.4%) 74(82.2%)
Graft shrinkage 0(0%) 3(6.7%) 3(3.3%)

Subconjunctival haemorrhage 5(11.1%) 1(2.2%) 6(6.7%)
Ocular surface squamous neoplasia 1(2.2%) 2(4.4%) 3(3.3%)

Epithelial inclusion cyst 0(0%) 1(2.2%) 1(1.1%)
Scleral ischaemia with scleritis 3(6.7%) 0(0%) 3(3.3%)

Total 45(100%) 45(100%) 90(100%)

Table 8: Recurrence

Recurrence Pterygium excision with
conjunctival autograft

Pterygium excision with amniotic
membrane graft

Total

No recurrence 37(82.2%) 45(100%) 82(9.1%)
Recurrence 8(17.8%) 0(0%) 8(8.9%)
Total 45(100%) 45(100%) 90(100%)

P=0.006**

Fig. 4: Pre- operative picture of a patient with a grade 2 nasal
pterygium who underwent pterygium excision with an amniotic
membrane graft

Amniotic membrane contains various matrix proteins67

facilitating adhesion,68,69 migration,70 differentiation71,72

and inhibition of apoptosis of epithelial cells.73,74 The
amniotic membrane is capable of binding growth factors
which help in wound healing.75–78

Factors present in the amniotic membrane may change
after preservation wherein it supresses the expression of
transforming growth factor beta 1, 2, 3, receptor type 2

Fig. 5: The post-operative picture of the same patient one week
after undergoing pterygium excision with amniotic membrane
grafting

and myofibroblast differentiation in the corneal and the
limbal fibroblasts and also opposes signalling pathway of
transforming growth factor beta, CD-44, Beta 1 integrin and
FGFR1/flg of the pterygium fibroblasts.79

The amniotic membrane matrix prevents extracellular
matrix formation by these fibroblasts promoting conjunc-
tival epithelial wound healing and decreasing recurrences.
It also helps in the prevention of inflammation by
inhibiting chemokines expression by the fibroblasts and
interleukin 1 expression by epithelial cells and inhibits
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new vessel formation by inhibiting vascular endothelial
growth, presence of anti-angiogenic or anti-inflammatory
proteins and protease inhibitors.80 Tissue inhibitors of
metalloproteinases are remarkable in amniotic membrane
preservation following cryopreservation.81

6. Conclusion

The amniotic membrane contains a very thick basement
membrane and a vascular matrix which are responsible in
facilitating the migration of epithelial cells and promoting
epithelial differentiation and in preventing epithelial
apoptosis. These factors are responsible for the amniotic
membrane to permit rapid epithelialisation. The amniotic
membrane grafts have less surgical manipulation which
decrease postoperative reaction in the eye and cause no graft
shrinkage. There is also better adhesion and less oedema
formation. These are commercially available and are very
economical to patients especially those belonging to the
lower socio-economic status. From this study, we observed
that more male patients underwent pterygium excision
with amniotic membrane autograft as opposed to female
patients who underwent conjunctival autograft after primary
pterygium excision. All patients who underwent pterygium
excision with conjunctival autograft had nasal pterygiums
while majority of the patients who underwent pterygium
excision with amniotic membrane autograft had nasal
pterygiums while a few had temporal pterygiums as well.
More astigmatism was noticed after pterygium excision
with conjunctival autograft as compared to pterygium
excision with amniotic membrane autograft. Most of the
cases from both the study groups had grade 2-3 pterygiums
with few grades 4 pterygiums with no grade 1 pterygiums.
Fewer complications and no recurrences were noticed in
the pterygium excision with amniotic membrane graft study
group which was in contrast to the pterygium excision with
conjunctival autograft group which saw complications as
well as recurrences.

Although this study shows that conjunctival autografts
are less efficient than amniotic membrane grafts in reducing
recurrences, complications and astigmatism after primary
pterygium excision, it also indicates that this technique can
be used as an alternative in the surgical management of the
condition, especially when techniques like the bare sclera
method has such high recurrence rates. Amniotic membrane
grafts should nevertheless be considered as the first choice
especially in advanced cases with diffuse conjunctival
involvement where one might like to preserve donor bulbar
conjunctiva for a prospective glaucoma filtering procedure
or any other ocular procedure in the future.

7. Source of funding

None.

8. Conflict of interest

None.

References
1. Luanratanakorn P, Ratanapakorn T, Suwan-apichon O, Chuck

RS. Randomised controlled study of conjunctival autograft versus
amniotic membrane graft in pterygium excision. Br J Ophthalmol.
2006;90(12):1476–1480.

2. Ma DHK, See LC, Liau SB, Tsai RJF. Amniotic membrane graft
for primary pterygium: comparision with conjunctival autograft and
topical mitomycin C treatment. Br J Ophthalmol. 2000;84:973–978.

3. Rosenthal J. Chronology of pterygium therapy. Am J Ophthalmol.
1953;36:1601–1616.

4. Duke-Elder SS. Degenerative and pigmentary changes. In: System of
ophthalmology. London: Henry Kimpton; 1977. p. 569–585.

5. Jaros PA, Deluise VP, Pingueculae, Pterygia. Pingueculae and
pterygia. Surv Ophthalmol. 1988;33:41–90.

6. Adamis AP, Starck T, Kenyon KR. The management of pterygium.
Ophthalmol Clin North Am. 1990;3:611–623.

7. Lani AH, Lani LA. Conjunctival autograft transplantation in primary
pterygium. Arq Bras Oftalmol. 2005;68:99–102.

8. King JJH. The pterygium. Brief review and evaluation of certain
methods of treatment. Arch Ophthalmol. 1950;44:854–869.

9. Dowlut MS, Laflamme MY. Les pterygions recidivants: frequence
et correction par autogreffe conjonctivale. Can J Ophthalmol.
1981;16:119–120.

10. Anduze A. Merest sclera technique for primary pterygium surgery.
Ophthalmic Surg. 1989;20:892–893.

11. Riordan-Eva P, Kielhorn I, Ficker LA, Steele ADM, Kirkness CM.
Conjunctival autografting in the surgical management of pterygium.
Eye. 1993;7(5):634–638.

12. Mccoombes JA, Hirst LW, Isbell GP. Sliding conjunctival flap for the
treatment of primary pterygium. Ophthalmol. 1994;101:169–173.

13. Said A, Fouad ARA, Mostafa MSE. Surgical management of recurrent
pterygium by an operation of transposition. Bull Ophthalmol Soc
Egypt. 1975;68:81–84.

14. Kenyon KR, Wagoner MD, Hettinger ME. Conjunctival Autograft
Transplantation for Advanced and Recurrent Pterygium. Ophthalmol.
1985;92(11):1461–1470.

15. Lewallen S. A randomized trial of conjunctival autografting for
pterygium in the tropics. Ophthalmol. 1989;96:1612–1614.

16. Singh G, Wilson MR, Foster CS. Long-Term Follow-up Study of
Mitomycin Eye Drops as Adjunctive Treatment for Pterygia and Its
Comparison with Conjunctival Autograft Transplantation. Cornea.
1990;9(4):331–334.

17. Starck T, Kenyon KR, Serrano F. Conjunctival autograft for primary
and recurrent pterygia: surgical technique and problem management.
Cornea. 1991;10:196–202.

18. Allan BD, Short P, Crawford GJ. Pterygium excision with conjunctival
autografting: an effective and safe technique. Br J Ophthalmol.
1993;77:698–701.

19. CHEN PP, ARIYASU RG, KAZA V, LABREE LD, MCDON-
NELL PJ. A Randomized Trial Comparing Mitomycin C
and Conjunctival Autograft After Excision of Primary Ptery-
gium. American Journal of Ophthalmology. 1995;120(2):151–160.
Available from: https://dx.doi.org/10.1016/s0002-9394(14)72602-9.
doi:10.1016/s0002-9394(14)72602-9.

20. Hara T, Shoji E, Hara T. Pterygium surgery using the principle of
contact inhibition and a limbal transplanted pedicle conjunctival strip.
Ophthalmic Surg. 1994;25:958.

21. Guler M, Sobaci G, Ilker S. Limbal-conjunctival autograft
transplantation in cases with recurrent pterygium. Acta Ophthalmol.
1994;7(2):721–726.

22. Figueiredo RS, Cohen EJ, Gomes JA. Conjunctival autograft for
pterygium surgery: how well does it prevent recurrence? Ophthalmic
Surg Lasers. 1997;28:99–104.

https://dx.doi.org/10.1016/s0002-9394(14)72602-9
http://dx.doi.org/10.1016/s0002-9394(14)72602-9


40 Tasneem et al. / IP International Journal of Ocular Oncology and Oculoplasty 2020;6(1):33–41

23. Rao SK, Lekha T, Mukesh BN. Conjunctival autograft for primary
and recurrent pterygia: technique and results. Indian J Ophthalmol.
1998;46:203–209.

24. Laughrea PA, Arentsen J. Lamellar keratoplasty in the management
of recurrent pterygium. Ophthalmic Surg. 1986;17:106–108.

25. Busin M, Halliday BL, Arffa RC, McDonald MB, Kaufman HE.
Precarved Lyophilized Tissue for Lamellar Keratoplasty in Recurrent
Pterygium. Am J Ophthalmol. 1986;102(2):222–227.

26. Suveges I. Sclerokeratoplasty in recurrent pterygium. Ger J
Ophthalmol. 1992;1:114–116.

27. Nakamura K, Bissen-Miyajima H, Shimmura S. Clinical application
of Er:YAG laser for the treatment of pterygium. Ophthalmic Surg
Lasers. 2000;3:18–30.

28. Barraquer M. Localized discontinuity of the precorneal lacrimal
film. Etiology of Fuchs’ marginal corneal ulcers, of progression of
pterygium and of certain corneal necroses in the neighborhood of
keratoprostheses and keratoplasties. Ophthalmol. 1965;150:111–122.

29. Koranyi G. Cut and paste: a no suture, small incision approach to
pterygium surgery. Br J Ophthalmol. 2004;88(7):911–914.

30. Keizer RJWD. Pterygium excision with or without postoperative
irradiation, a double-blind study. Doc Ophthalmol. 1982;52(2):309–
315.

31. Mackenzie FD, Hirst LW, Kynaston B. Recurrence rate and
complications after beta irradiation for pterygia. Ophthalmol.
1991;98:1176–1786.

32. Singh G, Wilson MR, Foster CS. Mitomycin eye drops as treatment
for pterygium. Ophthalmol. 1988;95:813–821.

33. Hayasaka S, Noda S, Yamamoto Y. Postoperative instillation of low-
dose mitomycin C in the treatment of primary pterygium. Am J
Ophthalmol. 1988;106:715–718.

34. Frucht-Pery J, Ilsar M, Hemo I. Single dosage of mitomycin C
for prevention of recurrent pterygium: preliminary report. Cornea.
1994;13:411–413.

35. Rachmiel R, Leiba H, Levartovsky S. Results of treatment with topical
mitomycin C 0.02% following excision of primary pterygium. British
Journal of Ophthalmology. 1995;79(3):233–236. Available from:
https://dx.doi.org/10.1136/bjo.79.3.233. doi:10.1136/bjo.79.3.233.

36. Cano-Parra J, Diaz-Llopis M, Maldonado MJ, Vila E, Menezo JL.
Prospective trial of intraoperative mitomycin C in the treatment of
primary pterygium. Br J Ophthalmol. 1995;79(5):439–441.

37. Mahar P. Conjunctival autograft versus topical mitomycin C in
treatment of pterygium. Eye; 199711790.

38. Akarsu C, Taner P, Ergin A. 5-Fluorouracil as chemoadjuvant for
primary pterygium surgery: preliminary report. Cornea. 2003;22:522–
526.

39. Wu H, Chen G. Cyclosporine A and thiotepa in prevention of
postoperative recurrence of pterygium. Yan Ke Xue Bao. 1999;15:91–
92.

40. Dadeya S. Kamlesh Intraoperative daunorubicin to prevent the
recurrence of pterygium after excision. Cornea. 2001;20:172–174.

41. Tarr KH, Constable IJ. Late complications of pterygium treatment. Br
J Ophthalmol. 1980;64(7):496–505.

42. Dougherty PJ, Hardten DR, Lindstrom RL. Corneoscleral melt
after pterygium surgery using a single intraoperative application of
mitomycin C. Cornea. 1996;15:537–540.

43. Prabhasawat P, Barton K, Burkett G, Tseng SCG. Comparison of
Conjunctival Autografts, Amniotic Membrane Grafts, and Primary
Closure for Pterygium Excision. Ophthalmol. 1997;104(6):974–985.

44. Shimazaki J, Shinozaki N, Tsubota K. Transplantation of amniotic
membrane and limbal autograft for patients with recurrent pterygium
associated with symblepharon. Br J Ophthalmol. 1998;82:235–240.

45. Ma DHK, See LC, Liau SB. Amniotic membrane graft for
primary pterygium: comparison with conjunctival autograft and
topical mitomycin C treatment. Br J Ophthalmol. 2000;84:973–978.

46. Shimazaki J, Kosaka K, Shimmura S. Amniotic membrane
transplantation with conjunctival autograft for recurrent pterygium.
Ophthalmology. 2003110119;.

47. Xi XH, Jiang DY, Tang L. Transplantation of amniotic membrane and
amniotic membrane combined with limbal autograft for patients with

complicated pterygium. Hunan Yi Ke Da Xue Xue Bao . 2003;28:149–
151.

48. Kawasaki S, Uno T, Shimamura I. Outcome of surgery for recurrent
pterygium using intraoperative application of mitomycin C and
amniotic membrane transplantation. Nippon Ganka Gakkai Zasshi.
2003;107:316–321.

49. Chandra A, Maurya OP, Reddy B. Amniotic membrane
transplantation in ocular surface disorders. J Indian Med Assoc.
2005;103:364–366.

50. Bultmann S, You L, Spandau U. Amniotic membrane down-regulates
chemokine expression in human keratocytes. Invest Ophthalmol Vis
Sci. 1999;S40:578.

51. Tseng SCG, Li DG, Ma X. Suppression of transforming growth
factor-beta isoforms, TGF-B receptor type II, and myofibroblast
differentiation in cultured human corneal and limbal fibroblast by
amniotic membrane matrix. J Cell Physiol. 1999;179:325–335.

52. Kobayashi A, Inana G, Meller D. Differential gene expression
by human cultured umbilical vein endothelial cells on amniotic
membrane. Presented at the 4th Ocular Surface and Tear Conference.
Miami, FL, USA; 1999.

53. Dua HS, Azuara-Blanco A. Amniotic membrane transplantation. Br J
Ophthalmol. 1999;83(6):748–752.

54. Lee SH, Tseng SC. Amniotic membrane transplantation for
persistent epithelial defects with ulceration. Am J Ophthalmol.
1997;123(3):303–312.

55. P P, Lee S, LEE SH. Amniotic Membrane Transplantation
for Conjunctival Surface Reconstruction. Am J Ophthalmol.
1997;124(6):765–774.

56. Azuara-Blanco A, Pillai CT, Dua HS. Amniotic membrane
transplantation for ocular surface reconstruction. Br J Ophthalmol.
1999;83(4):399–402.

57. Shimazaki J, Yang HY, Tsubota K. Amniotic Membrane
Transplantation for Ocular Surface Reconstruction in Patients with
Chemical and Thermal Burns. Ophthalmol. 1997;104(12):2068–2076.

58. Tsubota K, Satake Y, Ohyama M, Toda I, Takano Y, et al. Surgical
Reconstruction of the Ocular Surface in Advanced Ocular Cicatricial
Pemphigoid and Stevens-Johnson Syndrome. Am J Ophthalmol.
1996;122(1):38–52.

59. Choi YS, Kim JY, Wee WR, Lee JH. Effect of the application of
human amniotic membrane on rabbit corneal wound healing after
excimer laser photorefractive keratectomy. Cornea. 1998;17(4):389–
395.

60. Fujishima H, Shimazaki J, Shinozaki N, Tsubota K. Trabeculectomy
with the use of amniotic membrane for uncontrollable glaucoma.
Ophthalmic Surg Lasers. 1998;29(5):428–431.

61. Prabhasawat P, Barton K, Burkett G. et al Comparison of conjunctival
autografts, amniotic membrane grafts, and primary closure for
pterygium excision. Ophthalmol. 1997;104:974–985.

62. Kim JC, Tseng SCG. Transplantation of Preserved Human Amniotic
Membrane for Surface Reconstruction in Severely Damaged Rabbit
Corneas. Cornea. 1995;14(5):473–484.

63. Khodadoust AA, Silverstein AM, Kenyon KR, Dowling JE.
Adhesion of Regenerating Corneal Epithelium. Am J Ophthalmol.
1968;65(3):339–348.

64. Sonnenberg A, Calafat J, Janssen H, Daams H, van der Raaij-
Helmer LM, et al. Integrin alpha 6/beta 4 complex is located in
hemidesmosomes, suggesting a major role in epidermal cell-basement
membrane adhesion. J Cell Biol. 1991;113(4):907–917.

65. Terranova VP, Lyall RM. Chemotaxis of Human Gingival Epithelial
Cells to Laminin. J Periodontol. 1986;57(5):311–317.

66. Meller D, Tseng SC. Conjunctival epithelial cell differentiation on
amniotic membrane. Invest Ophthalmol Vis Sci. 1999;40(5):878–886.

67. Prabhasawat P. Impression Cytology Study of Epithelial Phenotype
of Ocular Surface Reconstructed by Preserved Human Amniotic
Membrane. Arch Ophthalmol. 1997;115(11):1360–1367.

68. Boudreau N, Sympson C, Werb Z, Bissell M. Suppression of ICE and
apoptosis in mammary epithelial cells by extracellular matrix. Sci.
1995;267(5199):891–893.

https://dx.doi.org/10.1136/bjo.79.3.233
http://dx.doi.org/10.1136/bjo.79.3.233


Tasneem et al. / IP International Journal of Ocular Oncology and Oculoplasty 2020;6(1):33–41 41

69. Casey ML, MacDonald PC. Keratinocyte Growth Factor Expression
in the Mesenchymal Cells of Human Amnion1. J Clin Endocrinol
Metab. 1997;82(10):3319–3323.

70. Koizumi N, Inatomi T, Sotozono C, Fullwood NJ, Quantock AJ,
Kinoshita S. Growth factor mRNA and protein in preserved human
amniotic membrane. Curr Eye Res. 2000;20(3):173–177.

71. Ma DH, Tsai RJ, Chu WK, Kao CH, Chen JK. Inhibition of vascular
endothelial cell morphogenesis in cultures by limbal epithelial cells.
Invest Ophthalmol Vis Sci. 1999;40(8):1822–1828.

72. Tan DT, Chee SP, Dear KB, Lim AS. Effect of pterygium
morphology on pterygium recurrence in a controlled trial comparing
conjunctival autografting with bare sclera excision. Arch Ophthalmol.
1997;115(10):1235–1240.

73. Mahar PS, Nwokora GE. Role of mitomycin C in pterygium surgery.
Br J Ophthalmol. 1993;77(7):433–435.

74. Panda A, Das GK, Tuli SW, Kumar A. Randomized trial of
intraoperative mitomycin c in surgery for pterygium. Am J
Ophthalmol. 1998;125(1):59–63.

75. Kenyon KR, Wagoner MD, Hettinger ME. Conjunctival autograft
transplantation for advanced and recurrent pterygium. Ophthalmol.
1985;92(11):1461–1470.

76. Chen PP, Ariyasu RG, Kaza V. A randomized trial comparing
mitomycin C and conjunctival autograft after excision of primary
pterygium. Am J Ophthalmol. 1995;120:151–160.

77. Riordan-Eva P, Kielhorn I, Ficker LA. Conjunctival autografting in
the surgical management of pterygium. Eye. 1993;7(pt5):634–638.

78. Rao SK, Lekha T, Sitalakshmi G, Padmanabhan P. Conjunctival
autograft for pterygium surgery: how well does it prevent recurrence?
. Ophthalmic Surg Lasers. 1997;28:875–877.

79. Singh G, Wilson MR, Foster CS. Long-term follow-up study of
mitomycin eye drops as adjunctive treatment for pterygia and its

comparison with conjunctival autograft transplantation. Cornea.
1990;9:331–334.

80. Mahar PS. Conjunctival autograft versus topical mitomycin C in
treatment of pterygium. Eye. 1997;11(6):790–792.

81. Hardten DR, Samuelson TW. Ocular Toxicity of Mitomycin-C. Int
Ophthalmol Clin. 1999;39(2):79–90.

Author biography

Alhaj F Tasneem Professor

Vittal I Nayak Professor and HOD

Nischala Balakrishna Junior Resident

Krithika N Junior Resident

Singri Niharika Prasad Junior Resident

Nagalakshmi Narayanaswamy Junior Resident

Cite this article: Tasneem AF, Nayak VI, Balakrishna N, Krithika N ,
Prasad SN, Narayanaswamy N. Randomised controlled study of
amniotic membrane graft versus conjunctival autograft in primary
pterygium excision. IP Int J Ocul Oncol Oculoplasty 2020;6(1):33-41.


