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ABSTRACT

Introduction: Wound closure techniques have evolved overtime from natural suturing materials to synthetic
sutures, absorbable sutures, staples, tapes, and adhesive compounds.

A new technology is surgical adhesives, exemplified by Cyanoacrylate that could provide patients with the
option of suture less skin closure. The aims and objectives of this study was to compare the time consumption,
post operative pain, cosmetic appearance and complications of skin closure between the application of
adhesive skin glue and conventional suturing.

Material and Methods: This is a comparative study in which 100 patients were studied in two groups, 50
patients in Adhesive glue group and 50 patients in Subcuticular suturing group. Informed consent was taken for
the study. Same antibiotic protocol was followed; Injection Cefazolin 1gm single dose given intravenously at
the time of anaesthesia. In both the groups, subcutaneous suturing was done before the closure of skin.
Adhesive skin glue was applied in 3 layers over the operated wound in one group of patients, and subcuticular
suturing by Nylon - Ethilon 00 was done for the other group.

Results: The wounds were assessed at 3, 5", 7" post-operative days,1% month and 3" months post operatively
using ASEPSIS score. Maximum number of complications such as Seroma, Erythema, Discolouration and Wound
dehiscence were noted in Skin suturing group (16% -8 cases). In Adhesive glue group 8% (4 cases) of complications
were observed. The wounds were assessed for Cosmesis on 7t" post-operative day using Modified Hollander
Cosmesis Scale and in the follow-up of 1t month and 3 month, the Wound cosmesis was assessed by an
independent observer and was scored in Visual Analogue Scale from 0 to 100. Adhesive Glue group had better
cosmetic results compared to Subcuticular skin closure group.

Conclusion: The results from the present study show that the 2-octylcyanoacrylate adhesive glue skin closure is
better than subcuticular skin closure. The use of adhesive glue takes lesser time for skin closure and results in
shorter operative period. It forms a flexible, water resistant sealed skin closure and gives better cosmetic
outcome. The postoperative pain is much less compared to traditional skin suturing techniques. The adhesive
glue disappears naturally as incision heals and leaves no mark. It is non-irritant to skin and complications
following adhesive glue application are extremely less.
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INTRODUCTION

The history of wound closure is as old as that of
medicine. The recorded history of wound closure
is found in Edwin Smith Surgical Papyrus, which
was written in Egypt dating back to 2500 to 3000
BC [1,2]. Wound closure techniques have
evolved overtime from natural suturing materials
to synthetic sutures, absorbable sutures,
staples, tapes, and adhesive compounds.

A new technology is surgical adhesives,
exemplified by Cyanoacrylate that could provide
patients with the option of suture less skin
closure [3,4]. At present, 2-Octylcyanoacrylate
has replaced, 2-Butylcyanoacrylate, as skin
adhesive [5]. The cyanoacrylates first were
synthesized in 1949 by Airdis. Coove et al and
they described their adhesive properties and
suggested their possible use as surgical
adhesives. In the early 1960s, various surgical
applications were investigated for these
adhesives. Cyanoacrylates can be synthesized
by reacting formaldehyde with alkyl
cyanoacetate to obtain a prepolymer that' by
heating is depolymerized into a liquid monomer.
The monomer then can be modified by altering
the alkoxycarbonyl (-COOR) group of the
molecule to obtain compounds of different chain
lengths [6]. Upon application to living tissues
(water or base), the monomer undergoes an
exothermic hydroxylation reaction that results
in polymerization of the adhesive. The shorter-
chain derivatives tend to have a higher degree
of tissue toxicity than the longer-chain
derivatives [7].

2-Octylcyanoacrylate adhesive polymerizes
through an exothermic reaction in which asmall
amount of heat is released. With the proper
technique of applying adhesive in multiple thin
layers, at least three, onto a dry wound and
allowing time for polymerization between
applications, heat is released slowly and the
sensation of heat or pain experienced by the
patient is minimized. If adhesive is applied so
that large droplets of liquid are allowed to
remain outspread, the patient may experience
a sensation of heat or discomfort. Extra caution
should be taken to avoid depositing any adhesive
in the wound; the adhesive will not seep into
the wound since it starts to polymerize
instantaneously.
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A common mistake is to inadvertently deposit
the adhesive in the wound by pushing the tip of
the vial into the wound and separating the wound
edges [8].

Objectives of this study were to compare the
time required between the application of
adhesive skin glue and conventional suturing and
also to compare the post operative pain,
cosmetic appearance and the complications of
skin closure by adhesive glue and conventional
suturing.

MATERIALS AND METHODS

Patients undergoing clean elective surgery with
no focus of infection admitted in the department
of General Surgery in Sri.R.L.Jalappa hospital and
Research centre and attached hospitals, Kolar
from December 2010 to December 2012 , were
included in the study. This was a comparative
study in which 100 patients were studied in two
groups, 50 patients in Adhesive glue group and
50 patients in Subcuticular suturing group. Every
case in both the groups was investigated for any
acute or chronic infections and malignancy.
Written and Informed consent was taken for the
study. Same antibiotic protocol was followed;
Injection Cefazolin 1gm single dose,
intravenously at the time of induction of
anaesthesia.

In both the groups, subcutaneous suturing was
done before the closure of skin. Adhesive skin
glue was applied in 3 layers over the operated
wound in one group of patients, and subcuticular
suturing by Nylon (Ethilon 2-0) for the other
group. In both the groups, the time taken for
skin closure was noted and, the post-operative
pain was assessed at 24hours, 72hours, 7th day,
15 month and 3 month using Visual Analogue
Scale [9-11] of 0to 100, as rated by patients
themselves. The outcome of wound was
assessed at 3", 51, 7" post-operative days and
1*month using ASEPSIS [12,13] score.

Any complications, if present were also observed
in both the groups. On the follow-up at 1%
month and 3" month, the wound cosmesis was
assessed by ward nurse, who had been trained
on commenting on wound cosmesis using Visual
Analog Scale of 0 to 100.

Inclusion criteria: Cases undergoing clean
elective surgical procedure with length of
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incision less than 8cms and under same antibiotic
coverage.

Exclusion criteria:
(i) Cases not undergoing primary closure.
(i) Surgeries where stomas are necessary.

(iii) Patients with systemic diseases and those
not giving consent for 2-octylcyanoacrylate skin
closure.

(iv) Surgeries involving excision of malignant
tumours.

(v) Patients not coming for follow-up on or after
7" post operative days.

(vi) Surgeries across mucocutaneous junctions
like lips, oral cavity, eyes etc. where adhesive
glue is contraindicated.

RESULTS

The present study was done to compare the
efficacy between Subcuticular skin suturing and
Adhesive glue skin closure in clean elective
surgeries. Atotal of 100 patients were recruited
in the study from December 2010 to December
2012. The patients were randomly included in
either Subcuticular Skin Suturing group or Adhe-
sive Glue group. None of the patients experi-
enced hypersensitivity reaction and toxicity to
Cyanoacrylate glue. In the present study there
were 68 male and 32 female cases. There were
36 males out of 50 cases in adhesive glue group,
which constitutes 72% of total number of cases
and there were 14 females out of 50 cases in
adhesive glue group, which constitutes of 28%
of total. Insuturing group there were 32 males
out of 50 cases, which constitutes of 64% of to-
tal and there were 18 female cases out of 50

Fig. 1. Types of surgeries in the study population.
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cases, which constitutes of 36% of total. The
diagnosis and nature of surgeries were variable
in each case in each group. The Fig. 1 shows
the surgeries done in each group. All cases were
clean elective surgeries.

The time taken for skin closure was measured
using a stopwatch and entered in unit of sec-
onds. The mean time taken for skin closure in
adhesive glue was 97.3seconds +47.1 and that
of subcuticular suturing was 392.3seconds+70.3.
This difference was of great statistical signifi-
cance with p value of <.001 confidence. The
Graph 1 depicts the mean time of skin closure.

Graph 1: Mean time taken for skin closure in study
group.
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The Post-operative pain was measured in both
the groups using Visual Analog Scale by patients
themselves. Visual Analog Scale (VAS) is cali-
brated from 0 to 100. 0 is marked for being no
pain and 100 being sense of worst pain. The pain
score was observed at 24hours, 72hours, 7t" day,
1month and 3months. (Table 1)

Table 1: Comparison of Post Operative Pain - VAS Score.

degree of

Std Dev freedom

Time N Mean tvalue | pvalue

24hrs

Adhesive glue 50 28.7 8.85 -5.99
Subcuticular
closure

<0.001 86

50 378 6.07

72 hrs

Adhesive glue 50 17.2 6.56 -4.97
Subcuticular
closure

<0.001 92

50 247 842

7 days

Adhesive glue 50 12.2 497 -1.12
Subcuticular
closure

0.268 70

50 14 103

1 month

Adhesive glue 50 26 353 -4.52
Subcuticular
closure

<0.001 97

50 58 355

3 month

Adhesive glue 50 0.6 164 -0.25
Subcuticular
closure

0.801 89

50 0.7 226
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The outcome of wound was assessed at 3, 5™,
7" post-operative days and 1 month postopera-
tively using ASEPSIS score. Wound was scored
from 0 to 10, according to the proportion of
wound involved and presence of serous collec-
tion, erythematous changes, purulent exudates,
and separation of deep tissues. Table - 2 shows
the ASEPSIS Score on 3™ day, 5" day, 7*" day and
1 month in both groups. The overall complica-
tion rates in both the groups are shownin Graph
2.Maximum numbers of complications were
noted in Subcuticular suturing group. Patients
in both the groups were followed up at 7 days,
1%t month, and 3 month and the wound was
assessed for Cosmesis on 7t post-operative day
using Modified Hollander Cosmesis Scale [14]
which has 6 clinical variables as step-off bor-
ders, edge inversion, contour irregularities, ex-
cess inflammation, wound margin separation,
and good overall appearance. A total cosmetic
score was derived by adding the scores of vari-
ables. A score of 1 was given to each variable if
not present in the wound, so a score of 5 and 6
was considered as optimal while less than 5 as
sub-optimal. Any complications/infections, if
present were also observed in both the groups.
On the 1 month and 3" month Wound Cosmesis
was assessed by independent observer and
wound scoring was done using Visual Analog
Scale of 0 to 100. Wound Cosmesis Score was
assessed at 7th post-operative day using Modi-
fied Hollander Cosmesis Scale. Subcuticular su-
turing group had a maximum score of 6 in 5 pa-
tients and a minimum of 2 in 3 patients, with a
mean of 4.56 on the scale. In Adhesive glue
group maximum score was 6 in 6 patients and
minimum is 2 in 1 patient with a mean of 4.86
on the scale. These early results were more in
favour of Adhesive glue. (Graph 3)

Graph 2: Distribution of complications in study group.
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Graph 3: Mean Modified Hollander cosmesis scale.
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Table 2: Wound ASEPSIS score.

degree of t p

Std dev max
freedom | value value

Wound asepsis N Mean

3rd day
Adhesive glue 50 10.6 2.18 20 66 -1.67

Sub cuticular
closure

5th day
Adhesive glue 50 118 4.27 20 62 -1.58 0.12
Sub cuticular

closure

7th day
Adhesive glue 50 0.5 2.53 15 54 -1.75

Sub cuticular
closure

1st month

Adhesive glue 50 0.2 141 10 73 -1.38

Sub cuticular
closure

Further, in the follow-up of 1t month and 3™
month, the Wound Cosmesis was assessed by
an independent observer and was scored in a
Visual Analogue Scale from 0 to 100. (Graph 4)

Graph 4: Mean wound cosmesis VAS score.
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DISCUSSION

In a study conducted by Matin.S.F*5, 50 patient’s
wounds were closed with Octylcyanoacrylate
and 42 patient’s wounds with Subcuticular
suturing. In Octylcyanoacrylate skin closure
group, mean age was 52.5years and that of
Subcuticular skin Suturing group it was 51.24
years. In the present study, the mean age in
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Adhesive glue group is 38.3+19.9 years and in
Subcuticular suturing group itis40.7+20.1years.
Nevertheless, this marginal difference in the age
between the two categories are statistically not
significant (p>0.547) as patients are randomly
selected. It is observed from the present study
that the sex ratio (Male: Female ratio) in
Adhesive glue group is 1:0.38 and that in
Subcuticular suturing groupitis 1:0.56, whereas
the respective values in Matin.S.F study were
1:0.85 and 1:0.7824. It may be seen here that
the male to female ratio in the present study is
much lower in both Adhesive glue group and
Subcuticular suturing group compared to
Matin.S.F. study. The difference in sex
population was not thought to have any effect
on the results, as all the patients were randomly
selected healthy individuals.

In one of the first published studies evaluating
Octylcyanoarylate, Quin.J. et al [16], performed
a prospective randomized controlled trial
comparing Octylcyanoarylate and sutures. One
hundred and thirty patients were enrolled. Use
of the skin adhesive was found to be significantly
faster in this setting (220seconds versus
744seconds; p<0.001). In Matin.S.F. study, the
mean time taken for skin closure in Adhesive
glue group is faster than Subcuticular suturing
group (150 seconds versus 360 seconds). Inthe
present study, the mean time taken for skin
closure in Adhesive Glue is much faster than
Subcuticular suturing Group (97.3seconds
versus 392.3 seconds) which is of great
significance with p<.0001.

In both the groups, the post-operative pain is
assessed at 24hours, 72hours, 7th day, 1 month
and 3 months using Visual Analogue Scale of 0
to 100, as rated by patients’ themselves. The
present study shows significant less
postoperative pain in Adhesive glue group. The
earlier studies by Zempsky.W.T., et al. [17],
Arunachalam.P, et al. [18], and Quinn.J..et al.,
have compared the post-operative pain using
Visual Analogue Scale of 0 to 100 and have
shown less post-operative pain in Adhesive glue
group. In the present study there is significant
less pain in Adhesive glue group up to first 72
hours following surgery.

The outcome of wounds is assessed at 3rd, 5th,
7th post-operative days, 1 month and 3 months
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post op using ASEPSIS score. Maximum number
of complications are noted in Subcuticular
suturing group (16% - 8 cases). In Adhesive glue
group 8% (4 cases) of the patients developed
complications. Seroma developed in 1 patient,
Discolouration was seen in 1 patient, Erythema
was found in 1 patient and 1 patient had Wound
dehiscence. In Subcuticular suturing group, 1
patient developed seroma, Erythema formed in
5 patients and 2 cases of wound dehiscence
were observed. Earlier published studies by
Singer.AJ., et al. [19], shows that the infection
rates at the end of 1week after surgery were
similar and fewer cases of erythema were seen
in Adhesive glue group. But Wound dehiscence
rate is 1.6% in Adhesive glue group and 0.9% in
Suturing group. In the present study wound
dehiscence is seen in 2% (1 case) in Adhesive
glue group and 4% (2cases) in Subcuticular
suturing group. Toriumi.D.M., et al. [20], in their
study, evaluated the wound at 1st week and had
didn’t observe any complications. Our
complications are in the initial part of the study
in Adhesive glue group wherein excess of glue
is-used in the wound which led to seroma
formation and wound separation. Patients in both
the groups were followed up at 7" day, 15t month,
and 3" month.  The wound is assessed for
cosmesis on 7th post-operative day using
Modified Hollander Cosmesis Scale. Further, in
the follow-up of 1t month and 3 month, the
Wound cosmesis is assessed by an independent
observer and was scored in a Visual Analogue
Scale from 0 to 100.

The study conducted by Toriumi.D.M., et al.,
observed wounds on 7" day using Modified
Hollander Cosmesis Scale and later by Visual
Analog Scale and revealed the equivalent results
with Modified Hollander Cosmesis Scale. In a
study done by Jallali.N. et al. [21], they
compared the wound with Modified Hollander
Cosmesis Scale and later by Visual Analog Scale
which showed no significant difference in
cosmesis with both the scores. In the present
study, the early results on 7t day is in favour of
Adhesive glue group and later follow up at 1%
month and 3" month shows less significant
difference between both the groups.

Thus, comparing the criteria of Time taken for
Skinclosure, the Post operative pain, the Cosmetic
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appearance between Adhesive glue group and
Subcuticlar suturing group in the present study
with earlier studies prove that Adhesive glue,
Octylcyanoacrylate skin closure is significantly
better than the subcuticular skin closure.

CONCLUSION

The results from the present study show that
the 2-octylcyanoacrylate adhesive glue skin
closure is better than subcuticular skin closure.
The concept of a surgical tissue adhesive for
superficial skin closure is an attractive
alternative to the use of sutures. The use of
adhesive glue takes lesser time for skin closure
and results in shorter operative period. It forms
a flexible, water resistant sealed skin closure
and gives better cosmetic outcome.

Application of adhesive glue needs no bandaging
and allows the patient to have shower anytime
after surgery. The postoperative pain'is much
less compared to traditional skin suturing
techniques. The adhesive glue disappears
naturally as incision heals and leaves no mark.
Patient is also exempted from the pain of suture
removal. It is non-irritant to skin and
complications following adhesive glue
application are extremely less. Therefore it can
be concluded that 2- Octylcyanoacrylate can be
used safely in surgical skin closure in clean
elective surgeries.
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