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Purpose: To report our initial experience in patients with primary pterygium surgery who had a transparent 
intrastromal corneal lenticule as a free graft obtained during small incision lenticule extraction (SMILE) surgery. 
Observations: This study enrolled five eyes of 5 patients with pterygium who were surgically treated with single or 
double free lenticule that was sutured to the defective area of the nasal corneosclera immediately following 
pterygium excision. All cases with pterygium were primary, and topical mitomycin C was not used at the time of 
surgery. The mean age of the patients was 51.0 years and 2 of the 5 eyes belonged to male subjects. The patients 
were followed up for an average of six months. During the follow-up period, the lenticule grafts demonstrated no 
sign of rejection and were intact in all cases. All patients recovered well with no complications or recurrences at 
six months postoperatively. 
Conclusions and Importance: This report suggests that transparent corneal lenticules obtained during SMILE laser 
surgery may be used as an alternative novel graft source for the surgical treatment of patients with primary 
pterygium. It appears to be a safe, easy, cost- and time-effective reliable method.   

1. Introduction 

Pterygium is a non-cancerous ocular surface lesion of fibrovascular 
tissue originating more often on the nasal conjunctiva with progressive 
extension onto the superficial cornea. It has a characteristic triangular 
wedge appearance. Strong pathogenesis correlates with ultraviolet light 
exposure and is complicated by squamous cell carcinoma in some cases.1 

A femtosecond laser is used in the treatment of refractive errors, and 
small-incision lenticule extraction (SMILE) is a recent novel technique 
for refractive lenticule extraction that employs a 1043 nm laser firing at 
500 kHz using VisuMax (Carl Zeiss Meditec, Germany).2 This procedure 
uses a pulse duration of a 220–580 femtosecond laser to excise an 
intrastromal lenticule through a small corneal incision to treat myopia 
and myopic astigmatism up to a degree of − 10.00 dioptres without 
creating a flap, resulting in a potentially better corneal biomechanical 
stability and less disruption of anterior corneal innervation.2,3 It shows 
prompt recovery and results in lower incidences of dry eye symptoms, 
corneal ectasia, corneal scars, and cataract formation.2 

Patients with early or advanced pterygium may need surgical exci-
sion for decreased visual acuity, irritating ocular symptoms or signs, 
and/or restricted ocular motility.4 Surgical intervention options include 

bare sclera excision, amniotic membrane transplantation, and 
conjunctival-limbal autograft.1 However, recurrence rates of pterygium 
after surgery are common, which may be more symptomatic and prob-
lematic to eliminate than primary pterygium. Repeated excisions can 
also lead to severe complications, including corneal scarring, irregular 
astigmatism, symblepharon formation, and diplopia secondary to 
fibrotic restriction of extraocular movements. 

The intrastromal corneal lenticules extracted during the SMILE 
procedure are of high quality and have been used as a graft in recurrent 
and complicated pterygium in only two cases previously.5,6 Herein, the 
preliminary results of patients with primary pterygium surgery who 
were treated with intrastromal lenticules as a free graft obtained from 
SMILE laser surgery are presented for the first time. 

2. Case presentation 

Informed consent was obtained from the subjects for the surgery and 
publication of the figures, and the study followed the tenets of the 
Declaration of Helsinki. Since the presented cases are intended for 
informational and educational purposes, ethical approval was not 
deemed necessary. No severe visual impairment or restricted eye 
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movement was present, except induced astigmatism in four of five cases. 
On examination, slit-lamp biomicroscopy revealed the classical clinical 
appearance of a wedge-shaped growth extending onto the limbus and 
cornea on the nasal side in all cases, and the pupillary area was not 
occluded. Due to cosmetic reasons with irritating symptoms and signs (n 
= 3, 60%) (Fig. 1a) or the risk of pterygium progression toward the 
visual axis (n = 2, 40%) (Fig. 2a), surgical intervention was performed 
using a transparent lenticule as a free graft obtained by SMILE laser 
surgery. 

Local anesthesia was provided with topical administration of prop-
aracaine hydrochloride (Alcaine, 0.5%) and subconjunctival injection of 
lidocaine 20 mg/ml containing 0.0125 mg/ml (Jetokain, 2ml). 
Following an incision at the limbus, the pterygium head and neck were 
excised from the corneal surface (Figs. 1b and 2b). Fibrovascular tissue 
was scraped using a No.15 surgical blade, and Tenon’s capsule was 
removed. 

Pre-operative serological tests for donors were done and found to be 
negative for HIV, hepatitis, and infection. The donor lenticule was ob-
tained simultaneously during elective SMILE laser treatment (VisuMax 
Femtosecond laser, Carl Zeiss Meditec AG, Jena, Germany) from our 
patients with refractive errors between 3.00 and 5.00 diopters (spherical 
equivalent). The donor lenticule diameter was approximately 6.8 mm 
(Fig. 1b, black arrow), and the thickness was 40–60 μm.2 Subsequently, 
a single (Fig. 1c, white arrow) or double (Fig. 2b, arrows) lenticule was 
transported in the serum physiologic within 1 h following SMILE sur-
gery, transferred in the same day to the bare sclera without trimming, 
and sutured to the recipient’s defective area using interrupted 10-0 
nylon sutures. The lenticule was juxtaposed to the conjunctiva-limbal 
area where the pterygium tissue was excised, which covers 1–2 mm of 
peripheral cornea (Figs. 1c and 2b). Postoperatively, the patients used a 

3-month course of topical antibiotics (moxifloxacin, MOXAİ®), corti-
costeroids (prednisolone acetate, NORSOL® forte) three times a day, 
and topical immunosuppressant (0.05% cyclosporine, OCURIN®) eye 
drops. 

The mean age was 51 years (35–65 years). Presenting symptoms 
were redness, irritation, and foreign body sensation in all patients. Five 
patients (3 women, 2 men) with primary pterygium were treated with 
this approach. The eyes were closely followed up for a mean of 6 months 
and monitored for possible ocular side effects or complications after the 
surgery. On the first postoperative day, all patients (n = 5, 100%) 
experienced a gritty feeling and itchiness due to suturing. Slit-lamp 
biomicroscopy showed the lenticule to be stable and firm in all cases. 
The next visit was performed 2 weeks later, which revealed complete re- 
epithelialization in all eyes (100%) (Fig. 2c). The sutures were therefore 
removed in all patients. On the sixth-month follow-up day, there were 
no complications or recurrence in any of the cases (Figs. 1d and 2d). 

3. Discussion 

Pterygium is a relatively common, benign, fibrovascular conjunctival 
tissue with progressive corneal involvement, which is classified as a 
degenerative disorder. The most common symptoms and signs are 
conjunctival redness and irritation that probably represent active 
inflammation and vascularization. Patients usually seek medical advice 
in case of visual impairment affecting their activities of daily living or for 
cosmetic purposes. Pterygium that exceeds 3.5 mm beyond the limbus 
can induce corneal astigmatism.7 Small pterygia with no extent of 
corneal encroachment can be treated with several medications for 
symptomatic relief, including artificial tears.8 However, pterygia that 
are threatening the visual axis via astigmatism, opacity, or ocular 

Fig. 1. Intraoperative microscopic ocular images of 
the first case of our patients with primary pterygium 
treated with a SMILE-extracted lenticule graft; A, the 
early pterygium tissue on the nasal side of the left eye 
in a patient who required surgery for cosmetic pur-
poses; B, excision of the pterygium tissue and the 
obtained lenticule on the cornea measuring 6.8 mm 
(black arrow); C, the lenticule placed on the defective 
area (white arrow), which was sutured to the cor-
neosclera using 10-0 interrupted nylon sutures, 
covering the peripheral cornea 1–2 mm; D, post-
operative six-month appearance.   
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motility restriction require immediate surgical excision.7,8 

Therapeutic interventions for pterygium consist of simple excision 
with the bare sclera, amniotic membrane transplantation, or 
conjunctival-limbal autograft.1,8 Simple bare sclera excision results in a 
recurrence rate of 30–80%, and it is therefore advised to be combined 
with adjuvant therapies like mitomycin C to reduce the risk of relapse, 
though avascular scleral lesions may be encountered after the surgical 
excision, which was stated to be successfully treated with topical 
erythropoietin without any ocular or systemic adverse effects.9 How-
ever, the recurrence rates remain a major challenge despite using 
adjuvant measures. Moreover, recurrent pterygium cases are associated 
with a higher rate of further recurrence and secondary complications 
when compared with primary pterygium.10 Most of the recurrences 
typically appear within four months postoperatively, and the pterygium 
is not likely to recur after 6–12 months.10 In a study, Katircioglu et al.11 

compared 3 techniques and reported that amniotic membrane closure 
and conjunctival autografts were found to be equally effective in the 
prevention of primary pterygium recurrence.11 In addition, conjunctival 
autografts combined with mitomycin C have been demonstrated to be as 
effective as the abovementioned two techniques to prevent recurrence in 
the treatment of recurrent pterygium.11 Similarly, a recent analysis of 
randomized controlled studies supports pterygium excision with 
conjunctival autograft fixation using fibrin glue, followed by patching 
until the first postoperative visit.8 In addition, surgical adjuvants and 
postoperative use of artificial tears and topical cyclosporine were stated 
to further reduce recurrence. However, there was no consensus 
regarding the optimal dose, frequency, and duration of postoperative 
use of topical steroids.8 In our cases, all five cases did not recurred at 

least during the follow up period of this pilot investigation. 
SMILE is a novel refractive procedure to treat myopia with or 

without astigmatism and is performed under topical anesthesia without 
creating a corneal flap.2 The surfaces of intrastromal lenticules that are 
extracted during this procedure are of high quality and have been used 
in several cases to treat various corneal disorders including hyperopia 
and presbyopic correction, corneal dystrophies, corneal 
micro-perforations, pellucid marginal corneal degeneration, corneal 
ulcers, corneal dermoid, and corneal ectasia. Two eyes with recurrent 
pterygium have recently been treated with this novel graft.5,6 However, 
to our knowledge, the primary use of corneal lenticule in naïve pte-
rygium cases has not previously been reported. 

Using a SMILE-derived lenticule graft for the treatment of primary 
pterygium has several advantages. 1) The healthy upper conjunctiva is 
untouched, which prevents possible scar formation. Therefore, such an 
undamaged upper bulbar conjunctiva may be used for possible glau-
coma surgery in the future, including trabeculectomy. 2) The undam-
aged conjunctiva may be used as a free graft for cases with other 
pathological conditions such as symblepharon repairing. 3) It may be 
accessed easily and obtained several times as needed. 4) The surgery can 
be repeated, which is time- and cost-effective. 

4. Conclusion 

This report demonstrated for the first time that transparent corneal 
lenticules obtained during SMILE surgery may be used as a novel 
lamellar tectonic keratoplasty graft for the treatment of primary pte-
rygium cases, which appears to be a safe, easy, cost- and time-effective 

Fig. 2. A, A case with advanced pterygium exceeding 3.5 mm beyond the nasal limbus of the right eye; B, excision of the large pterygium tissue and placement of a 
double lenticule on the defective area (white arrows) using 10-0 interrupted nylon sutures, which covers the peripheral cornea 1–2 mm; C, postoperative 14-day 
appearance with a contact lens just before the removal of the sutures; D, postoperative six-month appearance. 
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reliable method that is an alternative to conjunctival donors. Future 
studies in large series may be warranted, and the use of fibrin glue can be 
considered as an alternative to sutures. 
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