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ABSTRACT

Background: A randomized prospective study was done clinically to compare the efficacy of silk suture and n-
butyl cyanoacrylate in closure of oral mucosal incisions.

Material and Method: In thirty patients requiring minor oral surgical procedures bilateral mucosal incisions
were placed. One side was closed with n-butyl cyanoacrylate and other with silk suture. Postoperatively patients
were recalled on 1st,7th, 14th and 21th day and evaluated for pain, edema, wound dehiscence and scar. Results
were evaluated using chi square test.

Results: The results showed that there was no statistically significant difference between suture and
cyanoacrylate for occurrences of pain, edema, and wound dehiscence and scar formation. However, the averages
time taken for suturing was considerably more for cyanoacrylate application.

Conclusion: This study suggests that efficacy of cyanoacrylate and suture in intraoral wound closure is similar
for postoperative pain, edema, wound dehiscence and scar formation. However, cyanoacrylate has certain
advantage like ease of application, less time consuming and is well accepted by patients.
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INTRODUCTION

In oral and maxillofacial surgery, closure of soft
tissue wounds is primarily done with mechanical
devices, such as sutures and staples2.Sutures being a
classic method of wound closure have many
advantages such as achievement of careful closure,
low dehiscence rate and resilient tensile strength.
However, sutures do have certain disadvantage
namely prolonged duration of surgery and
anesthesia, tissue reactivity, risk of needle stick
injury, undesirable trauma to the intact tissue on
either side of wound, permanent suture tracts, early
removal which results in dehiscence, anxiety and
pain during removal and inadequate esthetics!34,

Tissue adhesives can be broadly defined as any
substance with characteristics that allow for
polymerization. Polymerization can hold tissues
together or serve as a barrier for leakage. Surgeons
have been using tissue sealants and adhesives since
the early nineteenth century’.Tissue adhesives were
invented in 1949 and were tried clinically for the
first time in 19591.There are presently four types of
tissue adhesives: fibrin sealants, collagen-based
sealants,synthetic polymer-based materials, and
protein-based sealants. Utilization of tissue
adhesives can be divided in to three categories:
hemostasis, tissue sealing and local delivery of
exogenous substances’.
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The first glue developed was Methyl Cyanoacrylate,
N-butyl-2-cynoacrylate, a tissue adhesive has also
been tried to seal the wounds of the oral cavity and
skin. Advantages of this adhesive over conventional
wound closure techniques include easy to use, rapid
application, patient comfort, excellent bacteriostatic
property, resistant to infection, no risk of needle
stick injury, decreased repair time, good
haemostasis, eliminates recalled visits and has good
short and long time cosmetic outcome!%10, Purpose
of this study is to compare the clinical responses of
intraoral mucosal incisions closed with n-butyl-2-
cynoacrylates with incisions closed with silk
sutures.
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AIMS AND OBJECTIVES

The aim of the study is to compare clinically the
efficacy of n-butyl-2-cyanoacrylate with silk suture
in the «closure of oral mucosal incisions.
Postoperatively to evaluate for pain ,edema, wound
dehiscence, scar formation.

MATERIALS AND METHODS

A prospective non-randomized in -vivo study was
conducted on the patients reporting to the
Department of oral and maxillofacial surgery, Dr.
Shyamala Reddy Dental college, hospital & Research
centre from September 2008 to September
2010.Thirty patients requiring minor oral surgical
procedures bilateral mucosal incisions were placed.
One side was closed with n-butyl cyanoacrylate and
other with silk suture. Postoperatively patients
were recalled on 1st, 7th, 14th and 21th day and
evaluated for pain, edema, wound dehiscence and
scar. Results were evaluated using chi square test.

MATERIALS

N butyl -2-cyanoacrylate was used in this study,
which is available as a Single-use XOIN from
medicon laboratories limited and manufactured by
Samarth life sciences as 0.25 ml, 0.5 ml, 1ml ampule.
The delivery system comes in a packet having an
ampule, a syringe, and needle. Our study it is used
for closing intraoral incisions.
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Fig 1: Materials used in the study.
SURGICAL PROCEDURE

After proper case recording and selecting the
patients surgical procedure was thoroughly
explained to the patient and use of n-butyl
cyanoacrylate tissue adhesive for closure of surgical
wounds as an alternative to sutures. Under aseptic
precautions, patient was anaesthetized with 2%
lignocaine with adrenaline 1:80000 and prepared
for surgery. In third molar surgeries or
Alveoloplasties, bilaterally symmetrical crestal
incision was made on the lower arch. The length of
incision varied from 3-4 cm depending on the
surgical access required for the procedure. Closures
was performed on one side with n-butyl
cyanoacrylate tissue adhesive and on the other side
with 3-0 black braided Mersilk suture and these
sides were randomly chosen. The side of the
incision where n-butyl cyanoacrylate tissue
adhesive was to be applied was isolated with dry
gauze. The incised edges were accurately
approximated, trying not to leave any gap between
them. After loading the glue in a syringe, it was
applied at the approximated wound margins
through the needle in the form of drops for closure
of the mucoperiosteal flaps. Under same aseptic
precautions, anaesthesia and surgical procedure on
the other side, suturing was done with interrupted
braided black 3-0 silk suture.

Medications :Tab. Diclomol thrice a day for three
days,Cap. Novamox twice a day for five days were
given. Follow-up was made at first, seventh,
fourteenth and twenty-first postoperative days.
During each follow up visit, pain, edema, scar, and
wound dehiscence were recorded on a visual
analogue scale Statistical analysis of the information
obtained was performed. The differences with a P
</=0.5 were found to be statistically significant.
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Fig 2: Method of application.

Fig 4: Postoperatively 215t Day.

RESULTS

A total of thirty patients were enrolled and treated
for various maxillofacial surgical,procedures
bilaterally. The incisions used for various surgical
procedures in these patients were assigned to one
of the following two treatment groups:
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Group 1: Incisions closed with sutures using 3-0
Mersilk.

Group 2: |Incisions closed with n-butyl 2-
cyanoacrylates.The  procedures were done
bilaterally and closure on one side was done using
3-0 Mersilk.

The age of the patients included in study the was
between 15 years to 60years, out of which 11
patients (33.3%) were in the age group of 15-30 yrs,
10 patients (30.3%) were in the age group of 30-45
yrs and 9 patients (30.0%) were in age group of 45-
60 yrs (table 1). Out of 30 patients in our study, 12
patients (40%) were female and 18 patients (60%)
were male . The different surgical procedures
performed in the study were surgical extractions of
third molars (20 cases), alveoloplasties (9 cases)
and other minor surgeries (2 cases) like cyst, canine
impaction etc. (table 3). The average time required
for closure of third molar removal with silk suture
was 4minutes and N-butyl cyanoacrylate was 1 min.
In alveoplasty cases, silk suture required 6mins and
N-butyl cyanoacrylate was 45 sec. In other minor
oral surgeries the average time required for closure
with silk suture was 5 minutes and N-butyl
cyanoacrylate was 45 sec. The patients were
followed up on the 1st day, 7th day, 14th day and
21st day for pain, edema, wound dehiscence and
scar. All the results were accurately recorded and
statistical analysis was done using Chi square test

(2)-
EDEMA

On day 1, no significant association is observed
between materials and edema (P>0.05). Higher
number of samples in both the groups are found to
have an absence of edema. The number of samples
with presence of edema is found to be almost equal
in both the groups. The association between
material and edema on 14th and on day 21 is not
statistically significant (P>0.05).

WOUND DEHISCENCE:

No statistically significant association is observed
between material and wound dehiscence on day 1
(P>0.05). Higher number of samples in both the
groups were found to have absence of wound
dehiscence in both the materials. The number of
samples having presence of wound dehiscence was
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found to be almost equal in both the groups on day
21 also, the association between material and
wound dehiscence was not statistically significant
(P>0.05). All the samples in Silk Suture group had
an absence of wound dehiscence whereas only one
sample in N-Butyl-2-Cyanoacrylate group had the
presence of wound dehiscence.

Advancement in Dentistry

SCAR:

No scar was recorded in both the groups on day
1,0n day 7, higher number of samples in both the
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groups was found to have an absence of scar. The
association between scar and material on day 7 was
not statistically significant (P>0.05). On day 14, the
number of samples with presence of scars were
found to be almost equal in both the groups but no
statistically significant association was observed
between materials and scar (P>0.05).Cyanoacrylate
group compared to Silk Suture group on day 21. But
no significant association was observed between
material and scar on day 21 (P>0.05).

Table 1: Comparison of pain and edema between the two materials at different time intervals.

Efelfval Material No Pain Mild Pain ga"iierate
Day1 N-Butyl-2-Cyanoacrylate 10 12 8
Silk Suture 3 14 13
Day 7 N-Butyl-2-Cyanoacrylate 15 14 1
Silk Suture 11 17 2
Day 14 N-Butyl-2-Cyanoacrylate 24 5 1
Silk Suture 26 4 0

Day 21 N-Butyl-2-Cyanoacrylate 30 - -

Silk Suture 30 - -

EDEMA
P-Value X2 P-Value
Present Absent
5114 0.078 9 21 0.300 0.584
11 19
1.239 0538 5 25 - -
5 25 - L
1191 0551 1 29 1.017 0.313
0 30
- 1 29 1.017 0.313
- 0 30

Table 2: Comparison of scar and wound dehiscence between the two materials at different time intervals.

Time Material Wound
interval dehiscence
Present Absent

Day 1 N-Butyl-2-Cyanoactylate 13 17
Silk Suture 12 18

Day 7 N-Butyl-2-Cyanoactylate 6 24
Silk Suture 7 23

Day 14 N-Butyl-2-Cyanoactylate 1 29
Silk Suture 2 28

Day 21 N-Butyl-2-Cyanoacylate 1 29
Silk Suture 0 30

P-Value scar X2 P-Value
Present Absent
0.069 | 0.073 - - - -
0.098 0.754 4 26 0.741 0.389
2 28
0.351 0.554 8 22 0.089 0.766
7 23
1.017 | 0.313 8 22 1.667 0.197
4 26
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Distribution of Scar in the two materials at different time
intervals
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Graph 1: Distribution of scar in the two materials at
different time intervals.

DISCUSSION

Wound closure techniques have evolved from the
earliest development of suturing materials to
resources that include synthetic absorbable sutures,
staples, tapes, and adhesive compounds10 braided
silk is the most common suture used for closure of
oral wounds31.

There are presently four types of tissue adhesives:
fibrin sealants, collagen based sealants, synthetic
polymer-based materials, and protein-based
sealants. The creation of natural glues, surgical
staples and tapes to substitute sutures has
supplemented the armamentarium of wound
closure techniques. The use of tissue adhesives has
long appealed to surgeons have Cyanoacrylates
were first described in 1949 and their first reported
use as clinical adhesives was 10 years later by
Coover28. Members of the cyanoacrylate family
include methyl, ethyl, propyl, butyl, hexyl, heptyl
and octyl cyanoacrylates .9-Methyl-2-cyanoacrylate
was the first cyanoacrylate compound to be used as
a surgical tissue adhesive. This derivative is a short-
chain cyanoacrylate compound containing a methyl
group as part of its alkoxy-carboxyl subunit (R =
CH3)2, 8. Although methyl-2-cyanoacrylate was a
breakthrough advancement in surgical tissue
adhesive.

Further research and development produced the
longer side chain derivatives and isobutyl-2-
cyanoacrylate and n-butyl-2-cyanoacrylate were
manufactured. The medical applications of n-butyl
2-cyanoacrylate include its use as an adhesive for
lacerations of the skin and in the treatment of
bleeding from vascular structures, rhinoplasty,
blepharoplasty, cartilage implantation, and
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stabilizing skin grafts. Butyl cyanoacrylate has been
used to treat arteriovenous malformations by
application of the glue into the abnormality through
angiography.31, 35.

The amount of inflammation on the sutured and
glued incision lines was different. The
epithelialization on the sutured side was not
uniform and there was significant scar formation. If
the sutures remained for long durations or were
tied tightly it resulted in cross hatching which
ultimately left behind an unsightly scar19.

The greatest limitation of the currently available
butyl cyanoacrylate is that it tends to become brittle
after polymerization and is prone to fracture if
placed over skin creases, long lacerations or areas
of movement. Another disadvantage being that it
cannot be used in areas of tension. The small sample
size, possibility of complications other than the
criteria involved in our study, shorter period of
follow up, absence of an objective measurement
technique, and the cost of tissue adhesive were
limitations of the study. Future studies are required
to evaluate long term results of intraoral usage to
further its application.

CONCLUSION

Our study clinically compared n-butyl 2-
cyanoacrylate with silk suture for closure of
intraoral wounds. Postoperative parameters like
pain, edema, wound dehiscence and scar were
evaluated. In oral and maxillofacial surgery, closure
of soft tissue wounds is primarily done with
mechanical devices, such as sutures and staples.
Tissue adhesive for wound closure is an emerging
technology with innovative concepts and cutting-
edge applications. Presently in oral and
maxillofacial surgery, adhesives have a minimal
role, but this is changing rapidly.
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