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A b s t r ac t
Aim: To compare the efficacy of isoamyl 2-cyanoacrylat and 3–0 silk suture for the closure of wound after surgical removal of the impacted
mandibular third molar.
Materials and methods: This research was carried out on fourteen patients of both sexes, with a range of 18–35 years of age. Patients were
randomly assigned to one of two groups (study or control) each with a submerged mesioangular impacted mandibular third molar (Class II Position
B of Pell and Gregory’s classification). After the surgical extraction of an impacted tooth, the flaps were closed using isoamyl 2-cyanoacrylate
(Mervilyte) tissue adhesive in the study group and using 3–0 silk sutures in the control group. Recorded the time taken for placement of silk suture
or cyanoacrylate tissue adhesive for the closure of the surgical wound. Both patient groups were given similar medication and postoperative
instruction. Patients were recalled on postoperative day 1, day 3, and day 7 for evaluating postoperative pain, bleeding, and wound healing.
Results: Fourteen subjects were enrolled in this study. In cyanoacrylate treated wounds, there was a considerable clinical and statistical
improvement. The time it took to close a wound using isoamyl 2-cyanoacrylate was shorter (2.13 ± 0.61) whereas it was longer for the silk suture
group (6.34 ± 1.86). Early hemostasis was achieved with isoamyl 2-cyanoacrylate. Postoperative discomfort and hemorrhage were reduced
when compared to the silk suture group. In the isoamyl 2-cyanoacrylate group, wound healing was also improved.
Conclusion: The use of cyanoacrylate tissue adhesive is a good method for the closure of mucoperiosteal flaps that is capable of overcoming
most of the complications associated with traditional silk sutures, as well as providing ease of manipulation, time savings, and safety.
Clinical significance: Cyanoacrylate tissue an adhesive is an alternative option for intraoral wound closure following surgical removal of impacted
third molars because of its quick working time, ease of application, lower incidence of wound infection, and patient as well as surgeon comfort
during the surgery.
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Introduction

1–3

In dental surgery, surgical removal of the impacted mandibular
third molar is a routine treatment. Following third molar surgery,
suturing is the most usual form of wound closure. Incompatibility
with tissues can result in foreign body reactions and the creation of
fistulas. Sutures that are too tight can cause ischemia and necrosis,
resulting in a “burst” suture line. Because the knots provide a perfect
environment for bacterial colonies, braided silk has a phenomenon
known as “wicking,” which makes it a location for bacterial retention
and subsequent infection.1
In this new era, surgeons have embraced the concept of
suture-free wound closure. This concept began with the use
of the human plasma-derived fibrin adhesive system “FAS” to
enhance wound healing and hemostasis, particularly in the
management of postextraction hemorrhage in patients who
have bleeding disorders. Because the potential transmission
of the virus a threat to the “FAS,” a synthetic bioadhesive
substance was required. Synthetic surgical adhesives such
as cyanoacrylates have been discovered for the closure of
low-tension lacerations. The key advantages were its ease
of application, rapid hemostasis, bacteriostatic action, and
time-saving. 2
Cyanoacrylates come in a variety of forms depending on the
length and complexity of their chains. Methyl, ethyl, n-butyl,

isoamyl, isohexyl, and octyl are some of these. “H2C = C(CN) COOR”
is the chemical formula in which the “R” group can be replaced
with an alkyl group ranging from methyl to decyl. The early methyl
versions were histotoxic, and the ethyl and alpha forms were
likewise not suitable, therefore they were never utilized in men.1,3
Secondary intermolecular interactions such as hydrogen
bonding, facilitated by mechanical interlocking of uneven and
porous surfaces, create tissue adhesion in cyanoacrylates. The
thrombogenic characteristic of the adhesive causes hemostasis
on blood-soaked surfaces. Almost all solids have enough adsorbed
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water to start polymerization. Cyanoacrylate adhesives are
free-flowing liquids that spread thinly before polymerizing to form
a strong bind. The best bindings are formed when the adhesive
coating is less than one millimeter thick. Polymerization occurs at
a breakneck speed, forming strong bonds in a matter of seconds.1
It has been used for wound closure, skin grafts, facelifts,
blepharoplasty, brow lifts, and other cosmetic surgeries in the field
of maxillofacial surgery. However, there is limited evidence in the
literature to support the efficacy of cyanoacrylate for wound closure
after taking out of mandibular impacted third molars.
This research’s aim was to compare the effects on wound healing
after surgical removal of an impacted mandibular third molar when
wound closure was done with cyanoacrylate tissue adhesive or silk
suture, based on the amount of time it took to close the wound,
postoperative bleeding, postoperative pain, and wound healing.

M at e r ia l s

and

Methods

Patients who were having mesioangular or horizontally impacted
mandibular third molar (Class II Position B of Pell and Gregory’s
classification), patients in the age group of 18–35 years, and patients
who were not allergic to the drugs or anesthetic agents used in the
surgical protocol and ASA Grade 1 normal healthy patients were
included in this study. Lactating or pregnant patients, patients with
signs of pericoronitis or active infection, patients with deleterious
habits such as smoking and alcohol consumption, and patients with
poor oral hygiene were excluded from this study.
A clinical trial (REF/2020/12/ 038,947) was conducted on
14 patients of both sexes. Ethical approval was obtained from
the ethics committee of the institution. Consent was taken from
each patient. To assess eligibility as study subjects, all patients
presenting to the outpatient clinic of the Oral & Maxillofacial Surgery
department, Yenepoya Dental College, underwent a history taking
and clinical examination. Each individual had a standard OPG
radiograph of the impacted tooth. The patients were randomly
selected into groups A and B.
•
•

Group A: Patients come in for surgical removal of impacted
mandibular third molar and closure of the wound with
3–0 silk suture in an interrupted manner.
Group B: Patients come in for surgical removal of impacted
mandibular third molar and closure with cyanoacrylate tissue
adhesive.

For group A patients, the wound closure was done using 3–0 silk
suture in an interrupted fashion (Fig. 1).
For group B patients, the flap was isolated using a sterile
gauze roll to prevent unintentional cyanoacrylate tissue adhesive
exposure. The edges of the wound were approximated together
and the first layer of cyanoacrylate tissue adhesive was dropped
over the entire incision line using a syringe and needle (provided by
the manufacturer). Following that, after 20 seconds, another layer
of cyanoacrylate tissue adhesive is applied (Fig. 2).
All of the patients (groups A and B) were given standard
postoperative instructions. Patients were told to maintain oral
hygiene starting the day after surgery and to use mouthwash
containing 0.12% chlorhexidine twice a day. Following surgery, all
patients received the same antibiotics of Cap. Amoxicillin 500 mg
three times daily for 5 days and analgesics of Tab. Diclofenac Sodium
50 mg three times daily for 3 days.

Follow-up
After 1 day, 3 days, and 7 days, all of the patients were recalled.
Signs of pain, hemorrhage, and wound healing were monitored in
the operated areas. After 7 days suture removal was done, while

Fig. 1: Wound closure using 3–0 silk suture after the surgical removal of
impacted mandibular third molar (right side)

The material used comes in the form of a sterile ampoule
containing 0.25 mL of isoamyl 2-cyanoacrylate (Mervilyte). A
disposable syringe and needle are included by the manufacturer,
which is useful for easy application.

Surgical Procedure
The same surgeon performed all of the surgical extractions under
local anesthetic. Using a typical block approach, the inferior
alveolar, long buccal, and lingual nerves were anesthetized
with 2% lidocaine hydrochloride and epinephrine 1:80,000. A buccal
approach was performed with Ward’s triangular flap. The flap was
reflected, then buccal guttering osteotomy was performed with
a number 8 round bur under the copious irrigation of sterile 0.9%
normal saline solution. A fissure burr was used to section the tooth
if required. Then all sections of the tooth were removed. After the
extraction, the socket was curetted and the sharp bony edges were
rounded off with a bone file, as well as profuse irrigation with 0.9%
normal saline.
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Fig. 2: Wound closure using isoamyl 2-cyanoacrylate after surgical
removal of impacted mandibular third molar (left side)
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cyanoacrylates sloughed off avoiding the need for a second visit,
leaving the underlying mucosa in a normal healing pattern. The
same surgeon performed the examination (Figs 3 and 4).

Clinical Parameters
The study subjects were evaluated using a variety of postoperative
parameters, including time to place silk suture or cyanoacrylate,
postoperative pain, bleeding, and wound healing.

Time Taken for the Placement of Silk or Cyanoacrylate
The time recorded from the beginning of placement of suture or
tissue adhesive using a digital stopwatch.

Postoperative Pain
The patient’s pain was assessed using the visual analogue scale,
which consisted of ten levels of pain, each of which was described
to the patient in his own words.

Postoperative Bleeding
The individuals were also asked to rate their subjective sense of
bleeding on a modified VAS for three days following surgery, from
day 1 to 3.4 A categorical ordinal scale was employed in this study.
Scores range from 0 to 4, with 0 indicating no bleeding, 1 indicating
oozing, 2 indicating accidental low bleeding, 3 indicating
continuous low bleeding, and 4 indicating massive bleeding.

Wound Healing
To determine the efficacy of wound healing, a visual inspection
assessment was done based on three scores from 1 to 3, in
which a score of 1 represents uneventful wound healing with no
gingival edema, erythema, suppuration, and patient discomfort,
or flap dehiscence. Score 2 represents uneventful wound healing
with slight gingival edema, erythema, patient discomfort, or
flap dehiscence, but no suppuration, and the score 3 represents
poor wound healing with significant gingival edema, erythema,
patient discomfort, flap dehiscence, or any suppuration and poor
wound healing with significant gingival edema, erythema, patient
discomfort, flap dehiscence, or any suppuration.

S tat i s t i c a l A n a lys i s
The Statistical Package for Social Sciences (SPSS) for Windows
(version 16.0) was used to analyze the data. After conducting
the normality test using Shapiro-Wilk’s test of the obtained
research data, it was decided to use parametric tests. Independent
t-test for intergroup comparison of the normally distributed
data (homogeneous distribution) and for the not normally
distributed data (heterogeneous distribution) it was decided
to use Nonparametric tests. Mann–Whitney U test was used for
intergroup comparison. p < 0.05 was chosen as the essential level
of significance.

R e s u lt
Fig. 3: 7th postoperative day of silk suture closure after surgical removal
of impacted third molar (right side)

A total of 14 people completed the study and were included in the
analysis. Eight of the 14 people were females, and six were males.

Fig. 4: 7th postoperative day of isoamyl 2-cyanoacrylate closure after
surgical removal of impacted mandibular third molar (right side)

Fig. 5: Intergroup comparison of time taken to place silk suture and
cyanoacrylate tissue adhesive for the closure of surgical wound after
the removal of impacted mandibular third molar
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The participants were 20 years old on average (±SD) (3.1). Each
group A (suture) and B (cyanoacrylate) had seven individuals.
The mean wound closure time in group A was around 6.4 seconds,
while in group B it was 2.1 seconds (p < 0.05) Table 1 and
Figure 5 show that the cyanoacrylate tissue adhesive took a lesser
meantime (2.13 ± 0.61) as compared with silk suture (6.34 ± 1.86).
The comparison was done using independent t-test and was
statistically significant (p < 0.001).
The mean rank value of postoperative bleeding on 1 postop
day for silk was 8.29, whereas on 3rd postoperative day it
was 7.50 and at the same time it was 6.72 and 7.5, respectively
for cyanoacrylate. Table 2 and Figure 6 show that, on day 1,
cyanoacrylate tissue adhesive had a lower mean rank value (6.71)
than silk suture (8.29). This indicates that cyanoacrylate tissue
adhesive had better bleeding control than the silk suture. On
day 3, both the groups had equal mean score values (7.50),
which means that both had an equal effect. Both the comparison
was done using Mann–Whitney U test and was statistically
insignificant (p > 0.05).

The mean rank value of wound healing on 1st postop day for
silk suture and cyanoacrylate were 9.5 and 5.5, respectively. On the
3rd postop day, it was 8 (suture) and 7 (cyanoacrylate). In contrast
to other days, mean rank values were similar for both groups on
the 7th postoperative day (7.5). Table 3 and Figure 7 show that on
day 1, cyanoacrylate tissue adhesive had a lower mean rank value
(5.50) than silk suture (9.50) which was statistically significant
(p = 0.043). This means that cyanoacrylate tissue adhesive had better
healing when compared with silk suture on day 1. On day 3, there
was a lower mean rank value for cyanoacrylate tissue adhesive,
indicative of better wound healing than silk suture. On day 7, both
had equal mean rank values and the comparison was statistically
insignificant (p = 1.000).
The mean rank value of postoperative pain on 1st postoperative
day for suture was 8.3 and 6.64 was for cyanoacrylate. On the
3rd postop day, it was 10.14 for the suture group and 4.86 for
cyanoacrylate group. On the 7th postoperative day, it was 8 and 7 for
suture and cyanoacrylate, respectively. Table 4 and Figure 8 show
cyanoacrylate tissue adhesive exhibited lower postoperative pain

Table 1: Intergroup time comparison between the silk suture group and cyanoacrylate group
Time

N

Mean

Standard deviation

p-value

Silk suture closure

7

6.3471

1.86,754

<0.001*

Cyanoacrylate tissue adhesive (isoamyl
2-cyanoacrylate)

7

2.1386

0.61,988

p-value based on independent t-test; *= Statistically significant (p < 0.05)

Table 2: Intergroup bleeding comparison between silk suture group and cyanoacrylate tissue adhesive group on day 1 and day 3
Bleeding day 1

Bleeding day 3

Groups

N

Mean rank

p-value

Silk suture closure
Cyanoacrylate tissue adhesive (isoamyl
2-cyanoacrylate)
Silk suture closure
Cyanoacrylate tissue adhesive (isoamyl
2-cyanoacrylate)

7
7

8.29
6.71

0.535

7
7

7.50
7.50

1.000

p-value based on Mann–Whitney U test; *= Statistically significant (p < 0.05)

Fig. 6: Intergroup comparison of bleeding among silk suture group
and cyanoacrylate group
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Fig. 7: Intergroup comparison of wound healing among silk suture and
cyanoacrylate tissue adhesive group on postoperative day 1, 3, and 7
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Table 3: Intergroup comparison of wound healing between silk suture group and cyanoacrylate tissue adhesive group on day 1, 3, and 7
Wound healing day 1

Wound healing day 3

Wound healing day 7

Groups

N

Mean rank

p-value

Silk suture closure
Cyanoacrylate tissue adhesive (isoamyl
2-cyanoacrylate)
Silk suture closure
Cyanoacrylate tissue adhesive (isoamyl
2-cyanoacrylate)
Silk suture closure

7
7

9.50
5.50

0.043*

7
7

8.00
7.00

0.710

7

7.50

1.000

7

7.50

Cyanoacrylate tissue adhesive (isoamyl
2-cyanoacrylate)
p-value based on Mann–Whitney U test; *= Statistically significant (p < 0.05)

Table 4: Intergroup comparison of postoperative pain between silk suture group and cyanoacrylate tissue adhesive group on day 1, 3, and 7
Postoperative pain day 1

Postoperative pain day 3

Postoperative pain day 7

Groups

N

Mean rank

p-value

Silk suture closure
Cyanoacrylate tissue adhesive (isoamyl
2-cyanoacrylate)
Silk suture closure
Cyanoacrylate tissue adhesive (isoamyl
2-cyanoacrylate)
Silk suture closure

7
7

8.36
6.64

0.456

7
7

10.14
4.86

0.017*

7

8.00

0.710

7

7.00

Cyanoacrylate tissue adhesive (isoamyl
2-cyanoacrylate)
p-value based on Mann–Whitney U test; *= Statistically significant (p < 0.05)

Fig. 8: Intergroup comparison of postoperative pain between silk suture
group and cyanoacrylate tissue adhesive group on day 1, 3, and 7

scores than silk suture on all days (day 1, day 3, and day 7). With
the change being statistically significant only on day 3 (p = 0.017).
The data analysis showed that the time taken for placing
cyanoacrylate is significantly less as compared to silk sutures.
Cyanoacrylate tissue adhesive had better bleeding control than
the silk suture and wound healing.

Discussion
All wound closure procedures strive to resemble the wound’s
boundaries, allowing for a natural, uneventful healing process.
The fundamental goal of wound closure should be to relieve
stress on the incision and bring the tissue margins together.1

The incised/lacerated edges must be precisely approximated for
good cosmetic and functional results. Suturing is a traditional
wound closure procedure that offers meticulous closure, good tissue
approximation, high resilient strength, and low dehiscence rates.
However, it has significant drawbacks, including the highest tissue
reactivity, longer procedure duration, the requirement for suture
removal, and the danger of needle stick damage.5
New biomaterials have been found as alternatives to traditional
suture materials over the last three decades. Staples, adhesive tapes,
and tissue adhesives are examples. There has been an interest in
the use of cyanoacrylates for various surgical operations since their
discovery by Coover et al. in 1959.1,3,6,7 Traumatic laceration repair,
bronchopleural fistula repair, myocardial tear repair, mesh fixation
for inguinal hernia repair, aesthetic rhinoplasty, embolization of
cerebral arteriovenous (AV) malformations, and cerebrospinal fluid
(CSF) leak repair are just a few of the procedures available.8
Initially, it was exclusively used extra orally as a substitute for
sutures in superficial, tiny, tension-free skin wounds or lacerations.
It’s now used intraorally to promote healing in extraction
sockets, as a local hemostatic agent in warfarin-treated patients
undergoing oral surgery, to promote healing of recurrent aphthous
ulcers, in the cleft palate surgery, and to close sinus membrane
perforations during sinus lifts, among other things.6 However,
there has been relatively little documentation on the intraoral
use of these cyanoacrylates tissue adhesives. So this research was
done to see how these cyanoacrylate tissue adhesives could be
used intraorally.
In the present study, in comparison to the cyanoacrylate tissue
adhesive site, pain and swelling were much higher at the silk suture
site in the first three days. Following surgical trauma, pain is a
common indicator of inflammation., such as needle penetration
during suturing, which results in postoperative pain.6 Lower tissue
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handling and inflammation were ascribed to the lowered pain
intensity reported in this study with the application of cyanoacrylate
tissue adhesive. The tissue adhesive wound closure was thought
to have resulted in a reduction of exposed nerve terminals.9 These
findings support the clinical findings of C.B. Giray et al.10, Barnett
et al.11, and Quinn et al.,12 who found that tissue adhesive wound
healing was painless and quick.
In patients treated with cyanoacrylate tissue adhesive,
immediate hemostasis was accomplished, but blood leaking was
detected on the silk suture site for a brief time postoperatively. This
finding emphasizes the hemostatic properties of cyanoacrylate
tissue glue, which Daniel Howard et al.13,14 cited in their study
using bucrylate to produce hemostasis in tooth extraction
sockets. Despite the fact that the specific mechanism of action is
unknown, cyanoacrylate tissue adhesive has been shown to have
a hemostatic effect after the closure of surgical wounds in the oral
cavity.15,16 According to the theory proposed in Samuel et al.’s study
the ester forms a macrofilm that causes mechanical blockage and
also acts as a surface agent to activate the clotting cascade.6,14
In this research, we looked into that, the first few days of
healing were quick and uniform with a less inflammatory response
in the cyanoacrylate tissue adhesive group. This could be owing
to the sticky coating isolation of the wound from external stimuli
during the healing phase, resulting in consistent wound healing.
In their study, Sudhindra Kulkarni et al. found that healing with
cyanoacrylate tissue adhesive is connected with decreased
inflammation and helps with early initial healing.17–20
Ghoreishian M et al.8 used cyanoacrylate and 3–0 silk suture
for incision in a controlled clinical trial of 16 patients with identical
bone impaction. The incision was closed with cyanoacrylate on
one side and a silk suture on the other. The use of cyanoacrylate
resulted in enhanced hemostasis.
Owing to the benefits of cyanoacrylate tissue adhesive over
the silk suture in terms of time for placement, pain intensity,
postoperative bleeding, and wound healing in the presently
conducted study, it can be used as an alternative to suture
for the closure of wounds following mandibular third molar
surgery. However, cyanoacrylate has some limitations like wound
dehiscence, and the cost of the material, and cannot be used in
the area of wound tension which may need to be kept in mind. The
application of cyanoacrylate material along the incision line was
one of the key issues we encountered in our research. For a better
surgical outcome, the flap ends must be properly aligned before
applying the cyanoacrylate adhesive. Moreover, the isolation of the
surgical site where the cyanoacrylate is to be placed is also very
important to overcome the unwanted stickiness of the material.21–23

C o n c lu s i o n
Cyanoacrylate tissue adhesives are particularly potent bacteriostatic
and hemostatic agents, and tissues tolerate them well. The
properties of cyanoacrylate glue were appreciated clinically
as it showed excellent results with respect to the closure
time, postoperative healing, and patient comfort. Though the
cyanoacrylate tissue adhesive is simple to apply, it has a tendency
to adhere to nearby materials and tissues. Hence, care should be
taken while handling the material.
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