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Abstract
This study analyses the factors influencing the graft stability after a suture less and glue-free conjunctival autograft in pterygium surgery.

Patients and method: A prospective study, all patients underwent pterygium surgery with suture less glue less conjunctival autografting. The parameters studied were: 
Intraoperative, evaluation of graft stability at the end of the procedure. Postoperative, the graft position on day 1 after surgery.

Results: Sixty-four grafts remained stable at the end of the intervention, i.e. 83.12% while 16.88% were unstable. In the postoperative follow-up, 79.22% of grafts 
were well-positioned including 76.62% of grafts flattened in place and 2.60% of grafts retracted. Grafts displacements were observed in 20.78% of cases including 
11.69% of minor displacements and 9.09% of major displacements. One patient had an excessive bleeding, which stopped on day one postoperative. Unstable grafts 
(84.62%) developed secondary displacements compared to stable grafts (7.81%). The difference was statistically significant, P=002. Out of the 7 cases with major 
displacement, 5 cases had unstable grafts (6.49%), and 2 cases had stable grafts (2.59%).

Conclusion: It is an effective and safe technique with good graft position and stability despite intraoperative surgical adjustments as formerly described in the 
literature. The absence of postoperative irritation and suture related complications makes it a useful method for graft fixation in pterygium surgery. However, still some 
improvements are needed for better graft stability.

Introduction
Conjunctival autografting is giving good results in pterygium 

surgery [1,2]. The most commonly used means of fixating conjunctival 
autografts is by sutures or fibrin glue [3,4]. More recently, the use of 
autologous blood has been reported to be advantageous in minimizing 
the risk of postoperative infection, irritation and a reducing in the cost 
of surgery.

However, the absence of suture or biological glue poses problem of 
graft fixation. Indeed, this graft fixation is potentialized by fibrin glue 
at the junction of the conjunctival autograft and the conjunctival bed 
[5]. In a review of the literature conducted in India, major displacement 
rates ranged between 0 to 12% while Boucher in Canada noted a 20% 
rate of graft loss [6,7]. Several studies have shown that on the first 
postoperative day the graft is already firmly fixed [6,8]. Most graft loss 
occurs before this time.

This study presents some technical aspects aimed at improving the 
graft stability on the first postoperative day.

Patients and method
Patients

Our study was conducted as part of a decentralized surgical 
activity in a transportable hospital. The primary target was patients 
with cataracts, but pterygium also was operated on. Thus 77 eyes of 77 
patients were operated from 09-07-2018 to 08-08-2018
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- Nasal pterygium

- Undergoing a pterygium surgery with conjunctival autografting by 
autologous blood Non-inclusion criteria

- Patient with any coagulation disorder

- temporal or bipolar pterygium

Method

This is a prospective study, which took place in the department of 
Pool located in south of Congo Brazzaville. The selected patients were 
seen by an anaesthesiologist who also assessed blood haemostasis 
parameters. The patients were then operated on under peribulbar 
anaesthesia. They underwent a pterygium surgery with suture less and 
glue-free conjunctival autografting.

Surgical technique

The procedure begins with the excision of the corneal part of the 
pterygium with a crescent knife, then its conjunctival area with scissors, 
keeping the adjacent tenon capsule and the sheath of the medial rectus 
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muscle. Only bleeding vessels were cauterized. The size of the graft was 
determined by measuring the area of exposed sclera. This is taken from 
the supero-temporal bulbar conjunctiva of the same eye, starting from 
the posterior part. The conjunctiva was gently isolated; this is better 
verified by returning the graft forward of the limbic anterior border not 
yet resected (Figure 1). Resection of the limbic margin is done, with 
the epithelial face against the cornea, trying to collect the maximum 
limbic cells.

The graft is then transferred to the pterygium bed, and then 
returned to the tenonian bed on the conjunctival bed of the pterygium, 
the limbic margin facing the cornea. If a clot had formed on the 
operating bed, while the graft was removed, it was removed. Spreading-
compression of the graft is performed with a foam instrument, as if 
ironing the graft. Graft stability is confirmed when the graft is no longer 
displaced despite moderate pressure of a stream of saline using a Rycroft 
cannula mounted on a syringe, and the absence of displacement of the 
graft following gentle opening and closing movements of the eyelids. 
The physiological saline infiltrating under the graft causes its expansion 
and strengthens its fixation (Figure 2).

At the end of the procedure, a shell is put in place before the 
dressing to avoid direct contact of the compress with the graft or via 

a secondarily formed clot; knowing that grafts and clots adhere more 
firmly to the compress than the pterygial bed.

The patient was seen again 24 hours after the operation.

OUTCOME OF THE GRAFT AT THE END OF INTERVENTION

At the end of the procedure before placing the dressing, graft 
fixation was assessed according to the following criteria:

- The absence of displacement of the graft following irrigation of the 
cornea and the graft,

- The absence of displacement of the graft following the opening and 
closing movements of the eyelids.

Evaluation of the stability of the graft at day 1 post-operative

We found either:

- A graft in place

- A retraction of the graft, conjunctival defect of approximately 1 mm

- A minor displacement of the graft, extending over the corneal surface.

- A major displacement with sometimes loss of the graft.

Results analysis: The analysis of the results was done with epi-info 
7. We used the K2 test for data comparison.

Results
Mean age was 52.04+/-11.76 years (25 to 80 years)

Our sample consisted of 43 women and 34 men, a sex ratio of 0.79

The right eye was concerned in 62.34% (48 patients) cases versus 
37.36% (29 patients) cases for the left eye. Cornand’s classification was 
used in the Table 1 [9]. The mean operation time was 7.49 minutes+/-2.1 
(4 to 15 minutes) (Table 2).

In the postoperative follow-up, 79.22% of grafts were well-
positioned including 76.62% of grafts flattened in place and 2.60% of 
grafts retracted; 20.78% of transplants were displaced, with 11.69% of 
minor displacements, and 9.09% of major displacements (Table 3).

1 patient complained of continuous bleeding sensation, with the 
first postoperative day a completely wet compress, and bleeding already 
stopped. 

Unstable grafts (84.62%) developed secondary displacements 
compared to stable grafts (7.81%). The difference is statistically 
significant, P=002. Out of the 7 cases with major displacement, 5 cases 
had unstable grafts (6.49%), and 2 cases had stable grafts (2.59%) (Table 
4).

Discussion
We included 77 patients including 43 women and 34 man with a sex 

ratio of 0.79. Men are the most professionally exposed to Pterygium. 
This inverted sex ratio, already found by Kwon, can be explained in our 
series, by the access to free healthcare to the most vulnerable, especially 
women [10-12]. The average age was 52.04+/-11.76 years old (25 to 
80). This average age like the one in the literature, with 45 years old 
for Kammoun in Tunisia, and 40 years old for Moukouri [3,13,14] in 
Cameroon. Zarrouki in a comparative study, had mean ages of 51.5 and 
54 years old. Stage III pterygium was the most frequent with 60% of 
cases. Kammoun found almost the same distribution of pterygium per 
stage with 68% of stage III pterygium, whereas Zarrouki in Morocco 

Figure 1. Harvesting of the graft in the superior temporal region

Figure 2. Conjunctival autograft fixation autologous
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had 50% of stage III pterygium [3,14]. We had to choose between 
several cases, and we selected patients with the most advanced stages 
of pterygium.

We used physiological saline rather than a buffer or a compress 
in case of bleeding, to prevent an accidental contact of the graft with 
the buffer or the compress resulting to adhesion between these two, 
which could cause the loss of graft orientation. It is important to 
avoid any contact of the compress with the graft even when dressing 
by using a sterile draping. The draping, however, prevents compressive 
haemostasis provided by a bandage on the non-cauterized excision 
area. Therefore, it reduces the risk of postoperative bleeding.

The clots adhering to the graft should be removed while keeping 
the graft in place. Intraoperatively, the grafts were either stable or 
unstable, with, as stability criteria, an absence of graft displacement the 
following the irrigation of the cornea and of the graft or the eye opening 
and closure movements after surgery. Thirteen grafts were unstable 
(16.88%), compared to 83.12% of stable grafts.

The stability of the graft is a related to the shape and size of the graft. 
Tapered grafts were the most unstable with their ends peeling off and 
wrapping following an irrigation. When grafts were too wide compared 
to the pterygium exeresis area they folded more easily at eyelids closure. 
Grafts with semi-spherical conjunctival margins, the size of which 
corresponded most to the area of resection, were the most stable. The 
particular risk of this technique is the significant displacement of the 
graft requiring reoperation with other fixation methods [15]. This 
displacement is done in the first 24 hours after surgery, beyond 24 hours 
the graft is already firmly fixed [6].

The first postoperative day was marked by:

- Graft retraction, most frequently [8,16,17], responsible for the 
reduction of the graft size leaving on both sides of the graft areas of 

bare sclera of about 0.5 mm. Usually no measurement is necessary 
and wound healing occurs naturally.

- Minor displacements were for most cases graft extension on the 
corneal bed of the pterygium giving the impression of an immediate 
recurrence. It’s the management consisted in the resection, under 
topical eye drops, of the portion of the extended part of the graft [8].

- Major displacements or dehiscences, which can exceed 5 mm and 
sometimes resulting to graft loss, remains a major challenge of 
this technique. Dasgupta in his review of the literature on studies 
conducted using this technique in India noted a displacement rate 
between 0 and 12% [6]. Our study accounted for 9.09% of major 
displacements, close to the results of Sarkar who found 8% of major 
displacements [15].

In our study 9.09% presented major displacements. Nganga Ngabou 
found 5.2% of major displacements [8]. This difference can be explained 
by the systematic non-compliance in this study of coagulation time. 
Indeed, there is a time of coagulation that most authors consider, thus, 
leaving the graft immersed in the blood to allow better fixation. This 
time is 8 to 10 minutes for Dasgupta and De Wit; 5 minutes for Nganga 
Ngabou and Shing; 3 to 4 minutes for Gitte and Curian [5,6,8,18-20].

We followed this step only for patients with an unstable graft, thus 
reducing our surgical time to an average of 7.49+/-2.1 minutes (4 to 15 
minutes).

The infiltration of physiological saline under the compressed graft, 
increased its adherence on the sclera naked. The exception was made 
for unstable grafts which coagulation time was respected.

A graft that was not mobilized at the end of the procedure by a 
soft jet of saline solution by a cannula mounted on a syringe, or with 
gentle movements of opening and closure of the eyelids, was regarded 
as a stable graft. Unstable grafts were floating after the passage of 
physiological saline and folded over themselves to the opening and 
closure movement of the eyelids.

It is in this last group that we found most secondary displacements. 
84.6% of the unstable grafts had either a minor or a major displacement 
compared to 7% for the stable graft group. The difference was statistically 
significant.

As for major displacements, there were 5 (38.46%) in the group of 
unstable grafts versus 2 (3.12%) in the group of stable grafts.

If unstable grafts were not considered in our study, major 
displacements would be 2.59% instead of 9.09%. It would therefore be 
good to associate with this technique the preventive use of sutures or 
biological glue in case of unstable graft, to reduce the rate of secondary 
sutures or application of biological glue [5,6,15].

Conclusion
It is an effective and safe technique with good graft position and 

stability despite intraoperative surgical adjustments as formerly 
described in the literature. The absence of postoperative irritation, 
suture related complications and its cost-effective advantage compared 
with sutures makes it a useful method for graft fixation in pterygium 
surgery. However, still some improvements are needed for better graft 
stability. In addition, it is necessary to provide another method of 
fixation in case of unstable grafts.

Stage of Pterygium cases %
Stage I 6 7.79
Stage II 23 29.87
Stage III 48 62.34

Total 77 100

Table 1. Distribution of patients according to the stage of Pterygium

Intraoperative outcome cases %
Stable graft 13 16.88

Unstable graft 64 83.12
Total 77 100

Table 2. Graft outcome

Graft outcome at day one postoperative cases %
Graft in Place 59 76.62
Graft retraction with non-displacement 2 2.60
Minor graft displacement 9 11.69
Major graft displacement 7 9.09
Total 77 100

Table 3. Immediate postoperative graft outcome

Intraoperative graft 
outcome

Well-positioned 
graft Graft displacement Total

Unstable graft 2 (15.38%) 11 (84.62%) 13 (100%)
Stable graft 59 (92.19%) 5 (7.81%) 64 (100%)

Total 61 16 77

Table 4. Relationship between intraoperative and postoperative graft outcome, Chi-square 
- Mantel-Haenszel
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