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Abstract

Purpose: To evaluate the efficiency and safety of using autologous fibrin glue for attachment of a
conjunctival autograft in primary pterygium surgery

Methods: In this prospective interventional case series, 15 eyes from 13 patients with primary nasal
pterygium were included for conjunctival autograft surgery. On the operation day, thrombin and
fibrinogen were prepared from the patient's own blood in two separate sealed tubes in the blood
transfusion center. Autologous fibrin glue was applied over the bare sclera for attachment of the free
conjunctival autograft to the surrounding conjunctiva and sclera. The anatomic outcomes of flap,
surgical time, recurrence rate, and other complications were evaluated on days 1, 3, and 7 and at
months 1, 6, and 9 and 3 year after operation. A patient’s pain was evaluated using a 5-point scale from
Lim-Bon-Siong et al grading at all visits.

Results: Of the 13 patients, 76.9% were male. The mean age of the patients was 37.26+12.61 (SD)
years (range 23-60). The mean follow-up period was 34.67£2.96 months (range 25-36). Three eyes
(20%) developed autograft retraction that resolved completely with continued eye patching. Two eyes
(13.33%) developed total graft dehiscence, and sutures were used for reattachment of the graft in its
correct position. Two eyes (13.33%) developed recurrence of pterygium, one of them had already a
total graft dehiscence. In 13 eyes (86.66%), the conjunctival grafts were appropriately adhered to the
bed and surrounding conjunctiva without suturing in the final visit. In the first postoperative day, ocular
pain was recorded as grade 1 in 11 eyes (73.3%), grade 2 in 3 eyes (20%), and grade 3 in 1 eye
(6.6%). In all patients, ocular pain disappeared during the 5 days after operation, except for two patients
who needed suturing for graft reattachment, in whom ocular pain continued for 2 weeks. No other
complications were found during follow-up.

Conclusion: This case series suggests that autologous fibrin glue is a safe and useful alternative
method for graft fixation in pterygium surgery.
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Introduction

Pterygium is a common ocular surface
disorder in many parts of the world, with
reported prevalence rates ranging from 0.3%
to 29%."?

The main challenge in pterygium surgery is
prevention of recurrence. The reports of
recurrence rate have discrepancies, but the
recurrence rate of primary pterygium after
simple excision is reported to be 25-45%.3
Subsequently, some techniques currently
used to prevent recurrence of pterygium are
beta-radiation, excimer laser, argon laser,
Thio-Tepa and  anti-metabolite  drugs,
conjunctivolimbal autograft and amniotic
membrane graft.*** But procedures such as
mitomycin C, Beta-radiation, or excimer laser,
can induce serious complications such as
corneal necrosis, scleral necrosis, or even
phthisis bulbi.*

Conjunctival autografting after pterygium
excision has been reported to be associated
with lower recurrence rate (2% to 9%) and
relatively less sight-threatening
complications.”®*** The current option for
attaching a conjunctival autograft is the use of
suture, which is time consuming and
increases the operating time. Also, suturing
can induce postoperative discomfort and
complications such as buttonholes, suture
abscesses, granuloma formation, tissue
necrosis, and giant papillary conjunctivitis.***°

Hence it seems reasonable to try to replace
the current use of sutures with the use of
tissue adhesives that may shorten operating
time, improve postoperative comfort, and
avoid suture-related complications. Several
studies®**’ have considered using commercial
fibrin glue in ophthalmic procedures, but
studies about autologous fibrin glue®®*! are
few. We conducted a prospective study to
evaluate the efficacy and safety of the use of
the autologous fibrin glue in the attachment of
a conjunctival autograft in primary pterygium
surgery.

Methods

This prospective interventional
noncomparative case series included 15 eyes
from 13 consecutive patients with primary
nasal pterygium from September 2007 to
October 2010. The study was approved by the
Institutional Research Ethics Committee at the
Eye Research Center, affiliated with the
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Tehran University of Medical Sciences in
Tehran. Informed consent was obtained from
all patients after explanation of the surgical
procedure and discussion about off-label uses
of autologous fibrin glue.

A comprehensive medical and ophthalmic
history, including gender, age, weight,
previous eye surgery, and hypersensitivity to
any blood components, were obtained from
each patient. Exclusion criteria were recurrent
pterygium, glaucoma, retinal pathologies
necessitating intervention, history of previous
ocular surgery or trauma, history of
hypersensitivity to any blood components,
coagulopathies and positive serology for HIV,
hepatitis A, hepatitis B, hepatitis C, or syphilis.
After systemic viral infections were ruled out
by serologic laboratory examination, the
patients were sent to the blood transfusion
center for plasmapheresis and the preparation
of fibrinogen and thrombin in two separate
tubes from the patient’s own blood.

In this study, at first, 16 eyes from 14
patients with primary nasal pterygium were
enrolled, but later, one was excluded because
of the positive serology test for hepatitis B.
Preoperative ophthalmic evaluations included
uncorrected and best corrected visual acuity
(BCVA), digital anterior segment photography,
slit-lamp exam, funduscopy, and tonometry.

Fibrin sealant preparation

Patients with a body weight of over 40 kg,
without any  clinical restriction  for
plasmapheresis according to the national
standards of the Iranian Blood Transfusion
Organization,®® were selected for obtaining
autologous fibrin sealant. On the operation
day, protamine (Sigma Chemical, St. Louis,
MO) was added to the cryopercipitates to
precipitate the fibrinogen content, followed by
centrifugation. Mean final fibrinogen
concentration was 7318 mg/ml. For the
thrombin part, 10 ml plasma and 4 ml reagent
(calcium chloride and ethanol) were added
and mixed in a glass tube and incubated for
30 min. Finally, the supernatant was used as
recovered human thrombin with 59.6+0.6 NIH
activity.*® Volume of fibrinogen was 5 cc and
volume of thrombin was 5 cc (total volume of
fibrin glue was 10 cc). All the aforementioned
processes were done in a standard clean
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room, and the products were delivered to the
operation room in two separate, sealed tubes.

Surgical technique

All surgical procedures were performed by the
same surgeon (A.F.) to ensure consistency.
Operations were carried out under general
anesthesia. The involved eye was prepared
with standard aseptic techniques and sterile
draping. After lid speculum inserted, Blunt and
sharp dissection by Westcott scissors
(Geuder, Germany) was done for separation
of fibrovascular tissue from the underlying
sclera and surrounding conjunctiva, about
5 mm from the limbus (near to the medial
rectus). The pterygium was removed from the
cornea (superficial keratectomy) using a
surgical blade (no. 15). Additional tenon tissue
and subconjunctival scar was removed from
under the conjunctiva with Westcott scissors.
The wound bed was scraped to clean the
cornea and sclera. Any bleeding source in the
surgical wound was cauterized. Mitomycin C
was not used for any patients. The
dimensions of the bare scleral bed were
measured with a caliper.

For harvesting the free conjunctival
autograft, we followed Starck et al*® technique.
The donor autograft site in the suprotemporal
bulbar conjunctiva was marked on all sides
with skin marker (Kendall. Devon, Tokyo,
Japan) to outline an oversized graft with an
additional 1.0 mm of length and width relative
to the dimensions of the bare sclera. The

conjunctiva, including the limbal edge, was
carefully dissected away from Tenon’s
capsule, and care was taken to prevent
buttonholes.

On the operation day, the thrombin and
fibrinogen, prepared in two separate, sealed
tubes in the blood transfusion center, were
sent to the operating room (Figure 1). After
drying the bare sclera with a wet sponge
(Eye-Tech, England), 1.0 cc thrombin and 1.0
cc fibrinogen components with equal volumes
were applied on the scleral bed by syringe
(no. 27) over the joint of the graft edges and
the healthy conjunctiva and cornea. After the
mixing of the two components, the fibrinogen
was converted to fibrin by thrombin. The free
autograft was immediately spread over the
bare sclera containing the glue, with care
taken to maintain the original orientation of the
juxtalimbal border toward the cornea and to
prevent graft rollover. Excess glue was
removed, and the graft was trimmed, if
necessary.

The free conjunctival autograft was held in
position for 5-10 min, until firm setting of the
fibrin glue had occurred, to prevent tissue
displacement. The lid speculum was removed,
and the surgeon closed and opened the eye
several times to ensure that the graft had
adhered. An occlusive patch with exerting mild
pressure was applied for 24 hours. The
patient was advised not to rub the affected
eye.

A: Thrombin

B: Fibrinogen

C: Autologous fibrin glue

Figure 1. For preparation of autologous fibrin glue equal volumes of fibrinogen and thrombin

was mixed together
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After operation, oral tranexamic acid 250 mg
(Caspian, Rasht, Iran) 4 times daily was given
for 3 days. Topical medication was started on
the first day after operation. Tranexamic acid
eyedrops 100 mg/ml, made by diluting the
tranexamic acid ampoules
500 mg/5 ml (Caspian, Rasht, Iran) with
artificial tear (Sina Darou), were administered
3 times dally for 3 days. Topical
chloramphenicol and betamethasone (Sina
Darou) were postoperatively administered 4
times daily, the chloramphenicol eyedrops
were discontinued 1 week after operation, and
the betamethasone eyedrops were tapered
and discontinued during the next 6 weeks,
according to conjunctival injection.

All patients were visited on 1, 3, and 7 days
and at 1, 6, and 9 months and 3 years after
operation. In each visit, visual acuity (VA) and
tonometry were checked. Slit-lamp
examination was performed and a digital
anterior segment photograph was taken to
monitor autograft attachment, carefully looking
for any evidence of graft retraction, graft
dehiscence, recurrence, chemosis (yellowish
graft edema), or development of complications
such as corneal epithelial defects,
symblepharon formation and giant papillary
conjunctivitis, dellen, or allergic dermatitis.

The subjective symptoms of patients, such
as pain, were recorded at every follow-up
examination. Pain was evaluated using a
5-point scale from Lim-Bon-siong et al*** as
follows: 0, was none, no pain; 1, very mild,
presence of pain but easily tolerated; 2, mild,
pain causing some discomfort; 3, moderate,
pain that partially interferes with usual activity
or sleep; 4, severe, pain that completely
interferes with usual activity or sleep.

Graft success was defined as an intact
graft by the end of 1 month after operation,
without need for sutures. Recurrence was
defined as any regrowth of conjunctiva
exceeding 1 mm onto the cornea.*

Results

The mean age of the 13 treated patients was
37.26+12.61 years (range 23-60); ‘%3
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(76.9%) were male. Two patients had bilateral
pterygium. The mean follow-up period was
34.67+2.96 months (range 25-36) after
operation.

Table 1 summarizes patients’
characteristics, outcomes, and complications
of using autologous fibrin glue following
primary pterygium surgery by conjunctival
autograft. Figures 2A and 2B show the
outcome of pterygiym autograft surgery with
autologous fibrin glue.

Total graft dehiscence developed in two
eyes (13.33%) 1 day after operation; these
grafts were replaced and secured successfully
with sutures at their correct position in the
operating room.

In this study, graft retraction (0.5-1.0 mm)
occurred in 3 eyes (20%) (Figure 3), and
these patients were treated completely with a
continuation of patch therapy (48-72 hours)
until secondary reepithelialization of the defect
occurred without suturing. Chemosis was
observed in 3 eyes (20%) with graft retraction
that disappeared gradually and spontaneously
during the first postoperative week. In this
study, 2 eyes (13.33%) developed a
recurrence of pterygium, and one of them had
total graft dehiscence after operation.

In the first postoperative day, ocular pain
was recorded in 73.33% of patients at grade
1, in 20% of patients at grade 2, and in 6.66%
of patients at grade 3. Ocular pain in 86.66%
of patients disappeared within 5 days
postoperation. In two eyes (13.33%) with total
graft dehiscence that needed sutures for graft
attachment, the ocular pain continued for 2
weeks, until suture removal.

Before  operation, mean intraocular
pressure (IOP) wasl14+1.6 mmHg, and after
operation, at the last visit, was
14.8+2.3 mmHg and before operation, mean
BCVA was logMAR 0.10, and after operation,
at the last visit, mean VA was logMAR 0.10,
no patient lost any line of his or her
preoperative VA. None of the patients
developed corneal ulcer, scleral melting,
conjunctivitis, dellen, hypersensitivity to fibrin
adhesives, symblepharon formation.
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Table 1. Patient characteristics, outcomes, and complications using autologous fibrin glue following primary
pterygium surgery by conjunctival autograft

'(\)“fj Zy%esr Sex 8?:) dTeOht?slc%rr?éte ret(raaigfiton Chemosis Ocular pain Recurrence
1 male 36 yes no no 1 no
2 male 36 no no no 1 no
3 male 23 no no no 1 no
4 male 41 no no no 2 no
5 male 51 no no no 1 no
6 female 31 no no no 1 yes
7 male 28 no yes yes 2 no
8 male 23 yes no no 3 yes
9 male 52 no no no 1 no
10 male 27 no no no 1 no
11 male 25 no no no 2 no
12 male 25 no no no 1 no
13 female 50 no yes yes 1 no
14 female 51 no yes yes 1 no
15 male 60 no no no 1 no

A

Figure 2. Shows outcome of pterygiym autograft surgery with autologous fibrin glue: (A) Nasal pterygium before
operation and (B) Image of autograft by autologous fibrin glue 24 hours after operation with full attachment of the graft
to the bare sclera and adjacent conjunctiva
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Figure 3. Autograft retraction and chemosis 1 day after
operation; the patient completely improved after ocular
patching and medical therapy. Arrows show the site of

graft retraction.

Discussion

The most concerning problem in pterygium
surgery is the prevention of recurrence.
Results of transplant of a free conjunctival
autograft show a lower recurrence rate and
are associated with fewer complications.!” The
most common method of autograft fixation is
suturing, with the drawbacks of prolonged
operating time, postoperative discomfort,
suture abscesses, buttonholes, and
granuloma formation which usually requires a
second operation for removal.™

Commercial fibrin adhesive has been used
widely in neurosurgery, plastic surgery, and
ear, nose, and throat surgery. It is also
reported that fibrin adhesive is useful in
ophthalmology  for  conjunctival  wound
closure,?” perforated corneal ulcer,?® ocular
plastic and orbital surgery,**® repair of
leaking glaucoma filtering blebs,?® lamellar
keratoplasty, and sealing of perforations in the
lens capsule.”’

Koranyi et al* in a randomized clinical trial,
reported that fibrin glue TISSEEL Duo Quick
(Baxter, Vienna, Austria) could be used to
attach the conjunctival autograft instead of
sutures, with reduced operating time and
postoperative  discomfort. The  authors
demonstrated a pterygium recurrence rate of
5.3% with glue versus 13.5% with sutures.
Many studies compare fibrin sealant and
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sutures for attaching grafts and demonstrate
better results with fibrin glue.3®3°

Vanitha Ratnalingam and et al* reported
175 eyes with primary pterygium (68 eyes by
fibrin adhesive and 69 eyes by sutures) during
1 year follow-up and the results of fibrin
adhesive was better than sutures in
recurrence rate (4.41% versus 15.9%) and
duration of the surgery (16.93+£2.85 versus
29.84+5065 minutes). Other studies confirm
this issue.**

The safety record of fibrin glue is of
considerable importance because commercial
fibrin glue is made from pooled blood product.
The main issue in using commercial fibrin
glue, despite viral inactivation techniques, is
transmission of infectious agents.

Human infection of parvovirus B19 (HPV
B19) has been reported after use of fibrin glue
products from different manufacturers.”* In
thoracic surgery, epidemiological evidence
suggests that more than 20% of uninfected
people were subsequently infected with HPV
B19 by use of fibrin during a surgical
procedure.*? Prions are also of concern. The
direct application of any of the apparently
effective methods of prion decontamination to
plasma products is inappropriate because the
methods are harsh and denaturing.”® So
autologous fibrin glue in comparison with
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commercial products eliminates the potential
risk  of infection  transmission and
hypersensitivity reactions.

In addition, after use of TISSEEL fibrin
sealant, three cases of anaphylactic reaction
were reported, one of which resulted in death.
The allergen was believed to be bovine
protein aprotinin, which was induced in the
product as an antifibrinolytic to slow the
dissolution of the fibrin clot.** In this study, for
antifibrinolytic effect, we used a tranexamic
acid capsule and drop so that we did not have
any hypersensitivity reactions.

Recently, Sharma and Moore® reported
four cases using autologous fibrin glue for
pterygium surgery. In their study, they showed
well position grafts in all four cases after 6
weeks’ follow-up, whereas in this study, we
evaluated the efficacy and safety of
autologous fibrin glue in 15 eyes during s
mean follow-up period of 34.67+2.96 months.

In this study, total graft dehiscence
occurred in two eyes (13.33%); one of these
was our first case, and it may therefore be that
this complication occurred due to inexperience
and technical factors. This complication may
also have resulted from a low concentration of
thrombin and fibrinogen in the autologous
fibrin glue compared to commercial types.
Also, graft dehiscence is a recognized
complication of using tissue glue and has
been previously reported.®**°

In this study, concentration of thrombin and
fibrinogen in the autologus fibrin glue was
59.640.6 NIH and 73+8 mg/ml, respectively; in
comparison to commercial fibrin glue, which
has 500 NIH and 120 mg/ml, respectively. It
seems that in making autologous fibrin glue,
we should use more appropriate methods with
more concentration products.

In this study, all patients with graft
retraction had chemosis, and it may be that
conjunctival edema induced graft retraction.
After control of chemosis by medical therapy,
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