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Abstract

Purpose Pterygium is a non-cancerous, fibrovascu-
lar growth of the bulbar conjunctiva that can cause
visual disturbance, ocular pain, and cosmetic con-
cerns. Surgical management is required in certain
cases, which consists of excising the pterygium and
associated Tenon’s, then overlaying the bare sclera
with an autograft or amniotic membrane using glue
or sutures. The purpose of this study is to assess
outcomes of pterygium repair using a newly devel-
oped self-adhesive amniotic membrane that does not
require glue or sutures for fixation.

Methods Chart review of pterygium excision using
a new self-adhesive amniotic membrane from a sin-
gle surgical practice from 2012-2018. Descriptive sta-
tistics from 51 primary cases of pterygium excision
were included.

Results Pterygium recurrence occurred in 3 of the
51 self-adhesive amniotic membrane cases studied,
resulting in a recurrence rate of 5.9%. Pterygium exci-
sion with the self-adhesive amniotic membrane had
high rate of pyogenic granuloma formation of 27%.
Self-adhesive amniotic membranes were found to
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perform comparably to more widely used techniques
for pterygium excision, namely amniotic membranes
and conjunctival autographs with glue or sutures.
However, the self-adhesive grafts are associated with
substantially more pyogenic granuloma formation.
Conclusion Self-adhesive amniotic ~membranes
offer comparable efficacy for preventing pterygium
recurrence in comparison to other amniotic mem-
branes and the conjunctival autograft. The inci-
dence of pyogenic granuloma formation is higher in
self-adhesive grafts compared to other widely used
options.
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Introduction

Pterygium is a non-cancerous, fibrovascular growth
of the bulbar conjunctiva [1]. Pterygia are more
common in individuals who spend significant time
exposed to the sun [2, 3]. While small pterygia are
essentially harmless, larger pterygia can grow towards
the cornea, causing visual disturbances, discomfort,
and cosmetic concerns [4]. In cases where treatment
is needed, such as when the pterygium causes restric-
tion of ocular mobility, irregular astigmatism, and/
or obstruction of the visual axis, surgical excision of
the pterygium may be performed [5]. This consists of
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removal of the pterygium and associated tenons, leav-
ing behind bare sclera.

Conjunctival autograft and amniotic membrane
transplantation have become more common in pteryg-
ium excision as the previous bare scleral technique
was found to have a high recurrence rate of 88% [2,
6, 7] Both conjunctival autograft and amniotic mem-
brane transplantation have been shown to significantly
reduce the recurrence rate of pterygia after excision;
however, it is still unclear whether one is definitively
more effective than the other [8]. The advantages to
using amniotic membranes over conjunctival auto-
grafts are less scarring, simplified surgery, and pres-
ervation of the conjunctiva for potential operations in
the future [2, 9].

Amniotic membrane fixation involves the use of
sutures or fibrin glue. Fibrin glue has increased in
popularity due to its ease of use, resulting in shorter
operating times, and less post-operative inflammation
and discomfort for the patient as compared to sutures
[10]. The downsides of using fibrin glue are the high
cost and potential for infections [11]. Most of the lit-
erature on pterygium excision focuses on the use of
amniotic membranes with either glue or sutures;
however, there is little to no research on the efficacy
of glue-less, suture-less amniotic membranes. A
self-adhesive amniotic membrane should, in theory,
provide all the benefits of an amniotic membrane
without the “burden” of fibrin glue or sutures. The
self-adhesive amniotic membrane would further sim-
plify pterygium excision for the surgeon and make
the procedure less invasive for the patient. This ret-
rospective study aims to report outcomes of primary
pterygium excision using a newly developed self-
adhesive amniotic membrane and compare those to
outcomes reported in the literature for glue or sutures,
namely pterygia recurrence rates and post-operative
complications.

Methods

The authors reviewed charts of patients who under-
went pterygium excision using a self-adhesive mem-
brane from 2012 to 2018. The self-adhesive mem-
brane is manufactured by Biodlogics (Biodlogics
LLC., Cordova, TN, USA). It is an amniotic extra-
cellular matrix derived from placental amnionic
membrane following delivery of a newborn. The
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operations were conducted by a single surgeon at a
single operative centre. Descriptive statistics were
used to analyse outcomes. Demographic informa-
tion such as patient and surgical characteristics were
presented. The primary outcome of the study was
pterygium recurrence. Patients included in the study
had a minimum of three months follow-up post-sur-
gery. Complications such conjunctival inflammation,
dry eye, dislodgement of membrane, diplopia, ocu-
lar hypertension, and pyogenic granuloma formation
were analysed. GraphPad Prism 8 was used for crea-
tion of tables in this report.

The technique for pterygium repair is as follows:
6-0 silk traction suture is used to immobilize and
retract the eye. Lidocaine 1% is injected into the sub-
conjunctival area surrounding the pterygium. Using
Westcott scissors, a radial incision is made on each
side of the body of the pterygium and then scleral
dissection is carried from one incision to the other
beneath the pterygium and immediately superficial to
the sclera. The conjunctiva is then cut concentrically
with the plica semilunaris approximately two milli-
metres lateral to the plica. The Tenon’s and pterygium
tissue underlying the medial conjunctiva is excised
along with the body of the pterygium. The head of
the pterygium is avulsed, and the corneal surface is
smoothed using a coarse diamond burr. Bleeding
points are controlled with wet-field cautery. A 2 mm
subconjunctival pocket is dissected along all incised
conjunctival edges. The amniotic graft is then prop-
erly oriented and trimmed to match the excision site.
The donor site is dried with a weck cell sponge. The
graft is then positioned on the excision site stromal
side down. The graft is then positioned and squee-
geed with a curved round spatula to remove all under-
lying surface fluid. The edges of the graft are tucked
under the free conjunctival edges. A 3-min waiting
period ensues to assure adherence. The traction suture
is removed. Ophthalmic combination antibiotic/ster-
oid drops are applied.

Results

Fifty-one patients who underwent pterygiec-
tomy using the self-adhesive amniotic membrane
from 2012 to 2018 were included in the study. The
median age of patients at repair was 56.1 years [IQR
17.2 years]. The median follow-up after surgical
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repair was 14.3 months [IQR 10.0 months]. Twenty-
eight (56%) patients had a past ocular history prior to
surgery. There were three patients (6.0%) with prior
cataracts, twenty-two patients (44.0%) with dry eye,
two patients (4.0%) with glaucoma, and one patient
(2.0%) with a combination of ocular maladies. Thir-
teen patients (26.0%) received peri-operative treat-
ment with artificial tears (n=7), Combigan topical
ointment (n=2), Visine (n=2) or combination of
therapies (n=2). Patient demographics and character-
istics of pterygia are illustrated in Table 1.

There were no intra-operative or peri-operative
complications. Pterygium recurrence occurred in 3 of
the 51 self-adhesive amniotic membrane cases stud-
ied, resulting in a recurrence rate of 5.9%. One patient
with pterygium recurrence required reoperation.
Pterygium excision with the self-adhesive amniotic
membrane was found to have a high rate of pyogenic
granuloma formation with 14 patients (27.4%) devel-
oping pyogenic granulomas. These were treated with
topical steroids and if recalcitrant they were excised.
Median onset of pyogenic granuloma formation was
1.4 months [IQR 0.47 months].

Other post-operative complications include persis-
tent inflammation and scar tissue found in two (3.9%)
and one (2.0%) patient, respectively. All three patients
with persistent inflammation and scar tissue were
treated with topical steroids with complete resolution.

Discussion

The literature on self-adhesive amniotic membranes
for pterygium excision is sparse. To our knowledge,
this is the first study assessing clinical outcomes
using these membranes. Self-adhesive amniotic
membranes were found to perform comparably, with
respect to pterygium recurrence, to more widely used
techniques for pterygium excision, namely amniotic
membranes with glue or sutures and conjunctival
autografts. The rates of recurrence reported in the lit-
erature for over 1000 cases of pterygium excision pro-
cedures performed with amniotic membranes using
glue/sutures and conjunctival autografts are 8.9% and
7.7%, respectively [4].

Sekiyama et al. proposed and demonstrated the
utility of an adhesive amniotic membrane for ocu-
lar surface reconstruction [12]. The membrane they
described was a fibrin glue-coated, freeze-dried
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Table 1 Patient demographics and pre-operative data
Variable, n (%)
Total Patients 51
Sex, n (%)
Females 31 (60.8%)
Males 20 (39.2%)
Ethnicity, n (%)
Hispanic 34 (66.6%)
African American 7 (13.7%)
Caucasian 6 (11.7%)
Indian 3(5.9%)
Asian 1(2.0%)
Fitzpatrick category, n (%)
1 0 (0%)
2 2 (3.9%)
3 12 (23.5%)
4 25 (49.0%)
5 6 (11.8%)
6 6 (11.8%)
Pterygium elevation, n (%)*
Mild 29 (58.0%)
Moderate 20 (40.0%)
Severe 1(2.0%)
Pterygium Inflammation, n (%)*
Mild 32 (64.0%)
Moderate 16 (32.0%)
Severe 2 (4.0%)

Pterygium Encroachment (mm), Median [IQR] 210.5]
Pterygium Location, n (%)*

Right Temporal 1 (2.0%)
Right Nasal 25 (50.0%)
Left Temporal 1 (2.0%)
Left Nasal 23 (46.0%)
Age at Surgery (yrs.), Median [IQR] 56.1117.2]
Past ocular history, n (%)*

None 22 (44.0%)
Cataracts 3 (6.0%)
Dry Eye 22 (44.0%)
Glaucoma 2 (4.0%)
Multiple 1(2.0%)
Pre-operative medications, n (%)*

None 37 (74.0%)
Artificial Tears 7 (14.0%)
Combigan (Topical) 2 (4.0%)
Visine 2 (4.0%)
Multiple 2 (4.0%)

*n=50, one patient with unknown data for these rows
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amniotic membrane (FCFD-AM). Although similar
in concept to the self-adhesive membrane used in this
study, the method of preparation and mechanism of
adhesion are different.

The FCFD-AM as described by Sekiyama et al.
was prepared via the following steps: the membrane
was washed with a sterile phosphate buffered saline
solution containing amphotericin, streptomycin, and
penicillin, denuded of its epithelial layer by immer-
sion in ethylene diamine tetraacetic acid (EDTA),
coated with a small amount of fibrin glue, and then
freeze-dried and gamma irradiated [12]. In contrast,
the dehydrated, self-adhesive membrane utilized in
this study is prepared in a markedly different pro-
cess. The membrane is washed multiple times with a
sterile saline solution. It is then sterilized, preserved,
and dehydrated chemically by being placed in a high
concentration (90-100%) ethanol solution. Lastly,
it is further sterilized with electron beam (E-beam)
irradiation.

Unlike the FCDF-AM, which uses fibrin glue for
adhesion to the ocular surface, the mechanism of
adhesion for the membrane used in this study is not
well characterized as it is a proprietary mechanism
not published in the literature. We hypothesize that
the self-adhesive nature of the membrane is the result
of both intrinsic molecular characteristics of amniotic
tissue and the physical properties of the membrane
itself, namely its very thin form after processing. The
membrane is roughly 30-50 pm in thickness before
dehydration and decreases to 10-20 pm once dehy-
drated. This extremely thin membrane is observed to
naturally adhere to the ocular surface, theoretically
through frictional and Vanderwaals forces, similar
to how thin, plastic kitchen film adheres to surfaces
or how certain insects can vertically climb smooth
surfaces.

Despite their efficacy in preventing pterygium
recurrence, the self-adhesive grafts are associated
with substantially more pyogenic granuloma forma-
tion compared to the alternatives. Studies using con-
junctival autografts and amniotic membranes with
sutures have reported pyogenic granuloma rates of
1.4% and 1.25%, respectively, which is significantly
lower compared to the 27.4% rate reported in this
study [13, 14]. The exact reason for this high inci-
dence of pyogenic granulomas is not known. We
believe it is possibly due to having gaps in between
the amniotic membrane and the patient’s conjunctiva.
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Since there is no suture or glue to create a strong
closure, dehiscence and gap formation is likely later
on, which can contribute to formation of pyogenic
granuloma. It is also possible that the methods used
to prepare and preserve the grafts could play a role in
granuloma formation.

Currently, most amniotic membranes used for
pterygium excision are cryopreserved [15]. By con-
trast, the self-adhesive amniotic membrane used in
this study is a dehydrated membrane. Preservation
methods have a significant effect on the structural and
biochemical characteristics of amniotic membranes
[16-18].

There are multiple methods to dehydrate mem-
branes including freeze-drying, chemical dehydrat-
ing, and heating. Each type of dehydrating method
appears to affect the characteristics of the membrane
differently. For example, it was found that freeze-
dried membranes were structurally and biochemi-
cally more similar to fresh amniotic membranes than
cryopreserved ones [16]. However, the opposite was
found when comparing cryopreserved membranes to
membranes dehydrated with heat [18]. Chemically
dehydrated membranes, such as the self-adhesive
membrane, are not well studied, and their character-
istics in comparison with fresh, cryopreserved, and
other dehydrated membranes are not known.

The healing, anti-inflammatory, and regenerative
properties of amniotic membranes come from their
biological activity, which can be largely attributed to
the heavy chain hyaluronic acid pentraxin (HC-HA/
PTX3) complex [19]. The heavy chain component,
HC-HA, was found to have many anti-inflammatory
characteristics including antiangiogenic proper-
ties, making it crucial for the therapeutic efficacy of
amniotic membranes [17]. Membranes dehydrated
with heat were found to lack the HC-HA component
potentially due to compaction of stromal and chorion
layers [18]. Alteration of the biochemical and struc-
tural integrity of the amniotic membrane from its
method of processing may explain why the incidence
of pyogenic granulomas is higher for self-adhesive
membranes. The self-adhesive membrane may have
reduced levels of factors such as the HC-HA compo-
nent, which would decrease antiangiogenic and anti-
inflammatory properties, creating an environment
conducive to pyogenic granuloma formation. Further
testing is required to precisely characterize the bio-
chemical activity of the self-adhesive membrane.
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Alternatively, a contributing factor to the high
incidence of pyogenic granulomas may be the com-
position of the patient population used in this study
as 96.1% of patients analysed were Fitzpatrick 3 or
greater. Despite the convenience and efficacy of the
self-adhesive graft in preventing pterygium recur-
rence, the incidence of pyogenic granulomas is unac-
ceptably high compared to other methods.

A limitation of this study is that it does not directly
compare outcomes of the self-adhesive membrane
with those of other grafts in patients from the same
practice and instead uses the abundance of statistics
for the other techniques in the literature for compari-
son. Future studies regarding the self-adhesive mem-
brane should be conducted to analyse outcomes using
a larger sample size with a more diverse population as
well as directly comparing outcomes with the more
commonly used grafts.

Additional studies should also be performed to
see if the formation of pyogenic granulomas can be
reduced in these self-adhesive grafts with the use of
intra-operative adjuvant chemotherapeutics such as
mitomycin C. Mitomycin C is an alkylating agent
that acts non-specifically on the Gl and S phases
of the cell cycle. Its inhibitory effects on inflamma-
tory cell proliferation such as fibroblasts may be
beneficial in preventing adverse outcomes following
pterygium excision and graft placement [20]. Studies
have shown that the use of mitomycin C significantly
reduced the incidence of hyperemia and overall com-
plication rate, including recurrence, following pteryg-
ium excision [21].

Conclusion

Self-adhesive amniotic membranes offer compara-
ble efficacy for preventing pterygium recurrence in
comparison with other amniotic membranes and the
conjunctival autograft. The incidence of pyogenic
granuloma formation is higher in self-adhesive grafts
compared to other options.
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