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ABSTRACT

Objective: The present study aimed to evaluate the effectiveness and reliability of titanium-platelet-rich fibrin (T-PRF) autograft implantation in

patients who underwent this treatment method.

Methods: Our study included patients who underwent titanium-platelet-rich membrane autograft implantation at our clinic for the management
of primary pterygium. Demographic characteristics of patients, size of the pterygium as determined during pre- and postoperative biomicroscopic
examinations, presence of granulation tissue, recurrence, corneal, and other complications, condition of the implanted graft, and conjunctival
epithelization were evaluated. The absence of recurrence was considered as a criterion of success.

Results: Twelve eyes belonging to total 12 patients (men, 5 and women, 7) with a mean age of 52.1+£12.6 (range, 30-75) years and mean follow-
up period of 2.91+1.37 (range, 1-5) months were included in the study. The follow-up period of total 8 cases exceeded 3 months. Recurrence

was observed in 2 (16.6%) cases.

Conclusion: Because no complications were oberved our study, this new surgical technique was considered reliable. Based on our preliminary
reports, T-PRF autograft technique can be used as an alternative to other surgical techniques.
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INTRODUCTION

Pterygium is a degenerative, proliferative ocular surface disease
characterized by fibrovascular extension of the conjunctiva over
the cornea. It progresses slowly and courses with periods of inflam-
matory episodes and inactive periods. Clinically, the prevalence of
pterygium ranged between 4% and 31% (1-4). The etiopathogen-
esis of pterygium has not been completely elucidated (5, 6).

The pathology of pterygium is characterized by conjunctivaliza-
tion, chronic inflammation, cellular proliferation, remodeling of
the connective tissue, and neovascularization. Several molecules,
including fibroblast growth factor, platelet-derived growth factor
(PDGF), transforming growth factor (TGF), tumor necrosis factor
(TNF), cytokines, and matrix metalloproteinases, play roles in this
active and invasive process (7, 8).

The main treatment for pterygium is surgery, and the basic objec-
tive is the prevention of recurrence. However, the most effective
technique has not been precisely determined (9, 10). The oldest
method used for pterygium surgery is the bare sclera technique.
Implantation of conjunctival autograft, limbal conjunctival auto-
graft, and amniotic membrane has been applied as surgical treat-
ment. Combination treatments with chemotherapy, anti-vascular
endothelial growth factor inhibitor (VEGFi), and radiotherapy
have been integrated with these techniques to increase the suc-
cess rates of surgical treatments (11).
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Choukroun developed a platelet-rich fibrin (PRF) that contained
intensive amounts of leukocytes and platelets (12). In this meth-
od, blood samples are placed in a glass tube and are centrifuged
without adding any anticoagulant or cattle thrombin (13, 14).
Some studies noted that blood prepared in a glass tube is acti-
vated with silica and that its fibrin content may have some side ef-
fects (15). Tunali et al. (16) eliminated the adverse effects of silica
by preparing L-PRF with titanium (titanium-platelet-rich fibrin, T-
PRF). In histomorphometric analyses, it has been demonstrated
that T-PRF has a tight fibrin network, and in vivo studies have
displayed longer resorption times than Choukroun’s autogenous
fibrin. Ustaoglu et al. (17) demonstrated the favorable effects of
the T-PRF membrane on the healing of palatal mucosa wounds.

In a study performed by Can et al. (18) on rabbits, the favorable
effects of PRF, which they had prepared in a glass tube on con-
junctival healing had been demonstrated. The previous study sug-
gested that this autograft can be used in the surgical treatment of
pterygium. In our literature review, we could not find any study per-
formed with T-PRF autograft in the treatment of pterygium surgery.
Therefore, the present study aimed to determine the effectiveness
and success of using T-PRF in the surgical treatment of pterygium.

METHODS

Bezmialem Vakif University School of Medicine ethics commit-
tee approval and informed written consent of the patients were
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Figure 1. Preparation of titanium-platelet-rich fibrin

Figure 2. Appearance at postoperative day 1

obtained. Routine ophthalmologic examinations of the patients
were performed and the patients were informed about the op-
eration.

All cases operated between December 2016 and May 2017 using
T-PRF autograft technique were included in the study. Pterygia
exceeding the limbus for >1 mm were operated. Patients with re-
current pterygia and other eye diseases were excluded from the
study. Cases with positive hepatitis markers and human immuno-
deficiency virus were also excluded from the study. All cases were
handled by the same surgeon.

The patients were controlled at postoperative days 1, 3, 7, and
10, weeks 2 and 4, and then at monthly intervals. At control vis-
its, the cornea and graft were biomicroscopically examined. The
presence of recurrence and complications was recorded.

Preparation of T-PRF

Before preparation of the defect site for operation, blood sam-
ples drawn in one attempt using a 20 ml syringe were transferred
equally at once into two Grade IV sterile titanium tubes. The
tubes were reciprocally placed into the IntraSpin L-PRF centri-
fuge system and centrifuged at 2,700 rpm for 12 min at room
temperature. PRF clot was removed from the tubes using sterile
forceps (Figure 1). It was meticulously separated from the under-
lying layer of red blood cells. Buffy coat portions of PRFs were
removed from serum using a PRF Box, and a homogenous mem-
brane was obtained.

The membranes obtained were stabilized using a disc and were
measured using digital calipers. The arithmetic mean of the mea-
sured values was calculated to estimate the mean thickness of
the graft.

Surgical Technique

Local anesthesia was applied through a lidocaine injection con-
taining 0.1-0.2 mL 2% epinephrine into the main body of the
pterygium. Under an operating microscope, the pterygium was
dissected at the level of the limbus using Westcott scissors. The
pterygium tissue was separated from the cornea using a cres-
cent knife. Residual tissues on the cornea were meticulously and
completely cleansed. For all patients, a diamond-tipped burr was
used to smooth out the cornea. The pterygium tissue separated
from the cornea was removed using conjunctival scissors togeth-
er with the underlying Tenon capsule. Bleeding foci (if any) were
cauterized using bipolar wet field cautery. The prepared T-PRF
was covered over the sclera not exceeding the limbus and was
sutured to the conjunctiva with 8/0 polyglactin sutures (Figure 2).

Eyes of all patients were covered using eye bandages after sur-
gery until the corneal epithelium healed. Postoperatively, the pa-
tients were given topical tobramycin (3.00 mg/mL), prednisolone
sodium phosphate (1%), sodium hyaluronate as a lubricant (0.150
9/100 mL) four times a day, and carbomer (2 mg/1 g) at night
before sleeping. Steroids were used for 8 weeks, and other drugs
for 1 week. The sutures were removed at postoperative week 2.

RESULTS

Twelve eyes of total 12 patients (men, 5 and women, 7) were in-
cluded in the study. The mean age of the patients was 52.1£12.6
(30-75) years. The mean follow-up period of the patients was
2.91+1.37 (1-5) months. The follow-up period of total 8 cases ex-
ceeded 3 months. Recurrence was observed in total 2 (16.6%) cas-
es. Recurrences were observed in 1 case at month 4 and in another
case with temporal pterygium at month 3 of the follow-up period.

The T-PRF membrane thickness was 0.81+0.23 mm. The T-PRF
membrane was resorbed at a mean period of 8.41+1.37 days. In
3 cases, resorption of autograft was observed before completion
of conjunctivalization. As a result of early resorption, develop-
ment of the bare sclera was observed. In other cases, completion
of conjunctival epithelization was seen. No complications were
observed in any case (Figures 3, 4).



Figure 4. Appearance at postoperative month 2

DISCUSSION

The main objective of all surgical techniques performed for pte-
rygia was to eliminate the pterygium tissue and to relieve cos-
metic and optic problems. Modifying classical techniques and
the search for the development of techniques for these meth-
ods have prevented the development of recurrence, which is the
greatest problem in the treatment of pterygium. Besides, trying
to reconstruct tissue that yields the best cosmetic outcomes that
cannot be achieved with classical methods has also been a part
of this research.

In the literature, recurrence rates of up to 38%-88% have been
reported for the bare sclera technique (19, 20). A scarce number
of studies about simple conjunctival closure technique have been
cited in literature, and recurrence rates ranging between 2% and
69% have been reported (21, 22). However, the safety of the con-
junctival flap technique with lower recurrence rates has been indi-
cated in literature (23). Reported recurrence rates ranged between
1% and 15% (24-26). In literature, the success rates of conjunctival
autograft were reported between 5% and 30% (11, 27-36); how-
ever, for limbal conjunctival autograft technique, recurrence rates
varying between 0% and 15% have been indicated (37-41).

Recurrence rates ranging from 4% to 60% have been reported
with the use of an amniotic membrane, which has anti-inflam-
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matory and antiangiogenic effects (42, 43) in pterygium surgery.
The use of an amniotic membrane was reported to be more ap-
propriate, particularly in patients with recurrent pterygium who
also need glaucoma surgery (44). We believe that the amniotic
membrane is an allograft, whereas T-PRF has the advantage of
being an autograft. Therefore, T-PRF can replace the amniotic
membrane in techniques wherein the use of an amniotic mem-
brane is indicated. Further studies are needed to clarify this issue.

Mitomycin C (MMC) used to decrease recurrence in pterygium
surgery also decreases tissue proliferation and fibroblastic activ-
ity. When MMC is used, recurrence rates change between 0%
and 40% (11) The T-PRF membrane we used can be combined
with similar additional treatments. In two patients with recurrent
pterygium who were not included in our study, we applied T-PRF
together with MMC without any subsequent complication, there-
by assuring conjunctival epithelization. In cases with recurrent
pterygium, MMC-T-PRF combination is being used in a separate
study.

Titanium-platelet-rich fibrin (T-PRF) developed by Tunali et al. (16)
was first tested in an animal model, and its effectiveness on the
healing of connective tissue was investigated. T-PRF used in rab-
bits persisted at postoperative day 10. It was resorbed at postop-
erative day 15 and demonstrated a very good regenerative po-
tential with bone calluses and newly formed connective tissue. In
our study, early resorption was observed as a disadvantage. The
natural characteristics of a teardrop may be the cause of early
resorption in addition to the thickness of the membrane. Early
resorption causes the formation of bare sclera. The bare sclera
increases recurrence rates (19, 20). Revisions in surgical technique
aiming to prolong resorption time of the autograft are thought to
further decrease recurrence rates.

In recent studies, the correlation between angiogenic growth
factors such as VEGF, basic fibroblast growth factor, TGF-8, and
PDGF and formation, and recurrence of pterygium has been
demonstrated (45-47). Some studies tended to demonstrate that
limbal stem cell failure is the main impairment in the pathogen-
esis of pterygium (11).

L-PRF contains PDGF, TGF-, insulin-like growth factor, VEGF,
fibroblast-derived growth factor, and epidermal growth factor.
Leukocytes trapped in the fibrin matrix secrete some inflamma-
tory and wound healing cytokines (interleukin (IL)-1B, IL-4, IL-6,
and TNF-a) (48).

Maturation and healing of the soft tissue are realized via angio-
genesis, immune control, utilization of the stem cells in circula-
tion, and epithelial closure of the wound site. The effect of the
fibrin matrix structure on angiogenesis may be explained by a
three-dimensional fibrin gel structure and by the simultaneous
activation of the cytokines it contains. Its main angiogenesis is re-
alized by the action of fibroblast growth factor, VEGF, and PDGF,
which are soluble factors in the fibrin gel (49).

In an animal study conducted in 2015, Tunali et al. (50) investi-
gated the effect of T-PRF on bone healing and reported that new
bone maturation rate as for new bone formation in the defects
induced in rabbit calvaria is at its highest statistically significant
level when compared with other groups. Besides, newly formed
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bone retained its original form. This phenomenon suggested
that L-PRF may be using tissue memory. Different studies are
needed on this subject. We believed that by using T-PRF in pte-
rygium surgery, conjunctivalization might terminate at the limbal
border zone.

In conjunctivoplasty, T-PRF autografts provide adequate mem-
branous closure in pterygium surgery. It may offer an advantage,
particularly in filtration surgery by leaving the conjunctival space
intact. In this surgery that is performed without impairing intact
conjunctival tissue, a decrease was observed in the duration of
surgery. This technique facilitates harvesting tissues nearby rath-
er than at distant regions.

CONCLUSION

Our study is still ongoing. The increase in the number of cases
will yield more clear-cut outcomes. We wanted to share our pre-
liminary outcomes. Based on our early-phase outcomes, T-PRF
can be used in pterygium surgery. Large-scale studies and devel-
opment of the technique are needed to determine the effective-
ness and reliability of this new technique.
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