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Abstract 

Objective: To evaluate the efficacy of the modified mini-SLET (simple limbal epithelial transplantation) technique in the 

surgical treatment of primary pterygium. 

Methods: This was a case series involving 31 eyes of consecutive patients with primary pterygium who were treated 

with the modified mini-SLET technique. After pterygium excision, a 2x4-mm fragment of healthy conjunctiva was 

removed from the superior temporal region and was later cut into several small pieces and fixed onto the receiving site 

with fibrin glue. All patients were evaluated on the 1st, 7th, 30th, 90th, 120th and 180th days postoperatively.  

Results: The population's mean age was 50.3 ± 13.4 years (range 26 to 77 years). There were 17 males (54.8%) and 14 

females (45.2%). The proportions of eyes with grade 1, grade 2 and grade 3 pterygium were 12.9%, 48.4% and 38.7%, 

respectively. During the 6-month follow-up, 2 eyes showed granuloma development, which was resolved with the use of 

topical corticosteroids. There was recurrence of the lesion in 2 eyes (6.5%). There were no serious complications. 

Conclusion: This surgical option offers a safe and effective alternative, especially in cases where there is little conjunctive 

tissue available. 
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Introduction 

     Pterygium consists of an abnormal tissue membrane 
(fibrovascular tissue) growing in a triangular shape on 
the outside of the eye that affects the conjunctiva and 
cornea. It has degenerative (aging), hyperplastic and 
inflammatory characteristics. Its etiology is multifactorial, 

but it is believed to be primarily caused by excessive 
exposure to ultraviolet rays.  
 
     Pterygium affects mainly adult men over 30 years of 
age, although some Brazilian studies have shown equal 
impairment in both genders [1,2]. It affects an even 
greater proportion of individuals living in tropical 
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countries with exposure to ultraviolet radiation and is a 
highly prevalent condition in Brazil [3].  
 

     Patients may be asymptomatic or present subjective 
symptoms, such as irritation, foreign body sensation, 
tearing, burning and even visual impairment caused by 
the induction of astigmatism or impairment of the visual 
axis [4].  
 
     Many forms of treatment have been proposed. In mild 
cases, the discomfort can be controlled with the use of 
lubricant eye drops and cold compresses [5]. Advanced 
cases should be treated with surgery, with recurrence 
rates ranging from 0-89%. The technique that has 
produced the best results with the lowest chance of 
recurrence is the autologous conjunctival transplant, 
which is currently recognized as the procedure of choice 
in terms of efficacy and safety by the majority of ocular 
surface surgeons [6]. Its action is likely due to the 
promotion of the healing process and restoration of the 
limbal barrier [7]. However, the technique has some 
drawbacks, such as the need for viable conjunctival tissue 
to perform the graft, greater surgical time, due to the 
large number of sutures needed to fix the graft and 
foreign body sensation, also caused by the presence of 
sutures [8].  
 
     In this context, the use of fibrin glue, rather than 
sutures, for fixing the graft to the receiving site has shown 
promise and leads to shorter surgical time and less 
postoperative inflammation [8]. Fibrin glue is composed 
of fibrinogen, coagulation factor XIII, plasminogen, plasma 
fibronectin and human thrombin and simulates the final 
stages of the coagulation cascade.  
 
     More recently, Sangwan et al. have described the SLET 
technique (simple limbal epithelial transplantation) for 
treating limbal cell deficiency after ocular burns, which 
exploits the benefits of the amniotic membrane as an ideal 
substrate for the growth of epithelial progenitor cells 
[9,10]. The mini-SLET technique was described by 
Hernandez-Bogantes, et al. [11]. In this technique, after 
removal of the pterygium, limbal epithelial stem cells are 
used on the amniotic membrane to cover the exposed 
scleral area. The technique has obtained good efficacy and 
requires less conjunctiva than a conventional conjunctival 
autograft. Due to the importance of this condition and 
with a view to establishing the best treatment, this study 
aims to evaluate the modified mini-SLET technique in the 
treatment of primary pterygium. 
 
 

Methods 

     This was a case series conducted with patients with 
primary pterygium who underwent surgery using the 
modified mini-SLET technique at the Hospital 
Universitário Presidente Dutra (President Dutra 
University Hospital) during the period from June to 
November 2015. 
 
     A total of 40 eyes from 40 consecutive patients 
underwent the proposed surgery (modified mini-SLET). 
They were evaluated 1, 7, 30, 90, 120 and 180 days after 
surgery. The following inclusion criteria were adopted for 
participation in the study: I) diagnosis of primary 
pterygium; II) aged 18 years or over; III) indication of 
surgical treatment due to ocular irritation, induced 
astigmatism or cosmetic reasons; IV) unilateral condition; 
and V) patients who completed 6 months of follow-up. 
The exclusion criteria were as follows: I) recurrent 
pterygium; II) pseudopterygium; III) simultaneous nasal 
and temporal pterygium; IV) patients with glaucoma or 
intraocular pressure above 21 mmHg; V) postoperative 
allergy to eye drops; VI) presence of coexisting ocular 
surface diseases, such as dry eye, conjunctivochalasis and 
eyelid disorders (blepharitis or Meibomian gland 
dysfunction); and VII) patients with incomplete follow-up 
or incomplete data. 
 
     The modified mini-SLET technique follows pterygium 
excision and consists of the withdrawal of a 2x4-mm 
fragment of healthy conjunctiva from the superior 
temporal region, which is later cut into several small 
pieces and fixed to the receiving site using fibrin glue 
(Figure 1). 
 
     The pterygia were classified according to 
morphological characteristics proposed by Tan, et al. 
(Figure 2) [12]. The same trained and skilled surgeon 
performed all surgical procedures. Two independent 
observers performed the pre- and postoperative (PO) 
evaluations. 
 
     On the 1st, 7th and 30th PO days, patients were 
evaluated regarding the degrees of hyperemia, pain and 
foreign body sensation. Patients were evaluated for 
recurrence 6 months postoperatively. Pain and 
discomfort were evaluated by the patient marking a score 
from 0 to 10, where 0 represented the absence of ocular 
discomfort (pain or foreign body sensation) and 10 
represented the worst ocular discomfort (pain or foreign 
body sensation). 
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     Conjunctival hyperemia was graded by the same 
independent observer: grade 0, absent (normal vessels); I, 
mild (mild vascular injection); II, moderate (diffuse ocular 
hyperemia); and III, intense (diffuse ocular hyperemia 
with intense dilation of conjunctival vessels). Any signs of 

complications or recurrence were verified, defined as 
tissue invasion exceeding the corneal limbus. The 
collected data were analyzed electronically using version 
19 of the IBM-SPSS statistical program. 

 
 

 

Figure 1: 1. Grade T3 pterygium; 2. Removal of the pterygium head; 3. Creation of the 2x4-mm conjunctival mini-flap; 
4. Division into 8-10 fragments; 5. Conjunctival flap fragments on the cornea; 6. Positioning of the conjunctival 
fragments on the receptor site; 7. Application of fibrinogen glue portion and factor XIII; 8. Application of thrombin 
glue portion. 

 
 

 

Figure 2: Grading of pterygium according to morphological characteristics. A) Grade T1 (atrophic) episcleral vessels 
underlying the pterygium clearly visible; B) Grade T2 (intermediate) episcleral vessels are partially obscured; C) 
Grade T3 (fleshy) episcleral vessels are completely obscured. 

 
 

Results 

     Nine patients did not complete the 6 months of follow-
up (4.5%); therefore, it was possible to evaluate 31 eyes 
of 31 patients. The study population's mean age was 50.3 
± 13.4 (range 26 to 77). There were 17 males (54.8%) and 
14 females (45.2%). The proportions of eyes with grade 1, 

grade 2 and grade 3 pterygium were 12.9%, 48.4% and 
38.7%, respectively. 
 
     On the first day after surgery, the frequency of patients 
with a mild degree of hyperemia was 71% (22 patients), 
and the frequency of moderate hyperemia was 29% (9 
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patients). There were no patients with severe hyperemia 
(Figure 3). 
 
     In the analysis of pain on day 1, the mean level of pain 
reported by patients, on a scale of 0 to 10, was 2.58 ± 2.01 
(Figure 4), with the highest value being 8 and the lowest 
0. The mean score regarding the foreign body sensation 
analysis was 2.77 ± 2.09, with the highest referred value 
being 7 and the lowest 0. 
 
     On the 7th postoperative day, the frequency of patients 
with hyperemia degree classified as absent was 48.4%, 
that of mild was 48.4%, and that of moderate was 3.2% (1 
patient). 
 
     Regarding the pain analysis on the 7th day after 
surgery, the mean pain score reported by patients was 
1.23 ± 0.26 (range 0 to 5), with 15 patients (48.4%) 
reporting no pain. In relation to foreign body sensation, 
the mean was 1.48 ± 0.33 (range 0 to 7), with 38.7% of 
patients reporting no foreign body sensation. On the 30th 
day after surgery, hyperemia was absent in 22 patients 
(71%). The mean pain was 0.47 ± 0.16, and the mean 
foreign body sensation was 0.63 ± 0.26, with 70% of 
patients reporting no pain or foreign body sensation. 
 
     On the 90th day after surgery, 90% of patients had 
absent hyperemia and reported no pain or foreign body 
sensation. During the 6-month follow-up, there was 
recurrence of pterygium in 2 eyes (6.5%), and 2 eyes 
showed granuloma development, which was resolved 
with the use of topical corticosteroids. There were no 
serious complications. 
 

 

 

Figure 3: Evaluation of the study participants' 
postoperative hyperemia. 

 
 

 

 

Figure 4: Evaluation of the study participants' 
postoperative pain. 

 
 

 

Figure 5: Evaluation of the study participants' 
postoperative foreign body sensation. 

 
 

Discussion 

     Pterygium is a common ocular surface disease, with a 
prevalence ranging from 0.3 to 29% worldwide. 13 As the 
rate of recurrence after pterygium surgery is high and can 
reach up to 89%, numerous adjunctive therapies have 
been proposed to reduce the recurrence rate [14]. 
 
     In the 1970s, the treatment of pterygium with beta 
radiation was quite popular, especially in the United 
States and Australia. This treatment was performed using 
strontium-90 and bare sclera. The recurrence rates 
ranged from 0.5% to 52%, and complications included 
conjunctivitis, keratitis punctata, cataract, scleritis and, 
more rarely, endophthalmitis. These serious 
complications contributed to a decrease in its use. 
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     The use of antimetabolites, such as 5-fluorouracil (5-
FU) and mitomycin C (MMC), has been described as an 
adjuvant pterygium treatment, reducing recurrence by 
preventing conjunctival proliferation of Tenon’s capsule 
fibroblasts and epithelial corneal cells [15,16]. The use of 
5-FU (50 mg/ml) reduced the recurrence of pterygium to 
11%, which is close to the standard technique’s 
recurrence rate of 12%, but with the use of lower doses of 
5-FU (25 mg/mL), recurrence occurred in 36% of cases 
[17].  
 
     The use of mitomycin C in the adjuvant treatment of 
pterygium has proven favorable at a dose of 0.02%, 
reducing primary pterygium recurrence rates from 32% 
to 7% and recurrent pterygium rates from 45% to 9% 
[18]. The serious complications reported with the use of 
antimetabolites limit their use in primary pterygia, and 
their more restricted indication is maintained in 
recurrent cases or in those with associated symblepharon. 
The use of higher doses (0.04%) showed no additional 
benefit.  
 

     The use of amniotic membrane has also been reported 
in the treatment of pterygium, due to its anti-
inflammatory property, its inhibition of angiogenesis and 
its capacity to cover a large area without the need to 
remove a large quantity of healthy conjunctiva [19]. When 
fixed with fibrin glue, the recurrence rate is 
approximately 5% to 10% [20,21].  
 
     The advantages of using fibrin glue in pterygium 
surgery include less surgical time, greater postoperative 
comfort and less inflammatory cell migration, which lead 
to less pterygium recurrence [22]. There is no consensus 
regarding an optimal surgical technique. It is believed that 
the most effective parameters for evaluation are 
recurrences, the inflammatory response and the presence 
of complications [23], which are all aspects used in this 
study. The mini-SLET technique applied by Hernandez-
Bogantes, et al. showed no recurrence in 8 months, and 
only 1 case of pyogenic granuloma was observed [11]. 
Therefore, we believe that both recurrence and the 
granuloma cases encountered in the current study could 
be minimized with the use of amniotic membrane, which 
was not used in this study due to the difficulty involved in 
obtaining it in our service. 
 

     We recognize that the evaluation of pain and foreign 
body sensation using a questionnaire scale is not without 
bias, especially due to the subjectivity of symptoms, with 
personal differences in judging the different stimuli; 
however, in this study, all patients received the same 

postoperative instructions, given by the same physician. 
Similar values were found in several studies that also 
evaluated degrees of ocular discomfort when fibrin glue 
was used to fix the conjunctival graft [24-26]. 
 
     This study obtained favorable postoperative results 
using the modified mini-SLET technique to close the area 
exposed after pterygium excision. This favorable result 
was indicated by good postoperative comfort and low 
rates of recurrence and later complications. The primary 
limitation of this study is that it is a case series. Further 
studies, especially randomized clinical trials comparing 
the new technique with autologous conjunctival 
transplant, are fundamental to be able to draw better 
conclusions. 
 

Conclusion 

     This surgical option offers a safe and effective 
alternative, especially in cases where there is little 
conjunctive tissue available. 
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