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Abstract: Cyanoacrylates have been recognized since before the 1960s as excellent tissue adhesives. They are
easy to use, cost-effective, and cosmetically favorable. There are no studies from India reporting the use of
tissue adhesives in laparoscopic surgery. We carried out a prospective, interventional, randomized trial of
non-absorbable simple interrupted sutures versus 2-octyl cyanoacrylate in the closure of skin incisions in
laparoscopic surgery with the primary objective of assessing the efficacy (approximation achieved) of both
methods. The secondary objectives were to compare the operative time for closure, post-operative pain,
infection and cost. There were 20 participants, 10 in either arm. Consenting patients undergoing elective
laparoscopic surgery in a single surgical unit were included. Descriptive statistics were used on demographic
data. Comparisons between the two methods were made on the basis of Southampton Wound Assessment
Scale-SWAS grade for healing, Visual Analogue Scale-VAS scores for pain, intra-operative time, and cost.
Apart from cost which was significantly higher for adhesive group, the groups did not differ significantly in
terms of pain, wound approximation, and infection. Octyl cyanoacrylate is comparable to non-absorbable
simple interrupted sutures in terms of closure time, post-operative pain, wound approximation and infection.
The cost of using octyl cyanoacrylate is substantially higher than traditional suture material.
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. Introduction
A number of techniques are at the surgeon’s disposal today for the closure of skin incisions like
sutures, staples, adhesive tape, skin glue etc. The large array of new materials makes the proper choice for
closure a challenge [1]. The choice of a particular method is based primarily on the surgeon’s experience.

Cyanoacrylates have been recognized since before the 1960s as excellent tissue adhesives [2]. They
are easy to use, cost-effective, and cosmetically favourable [3]. Abundant literature is already available with
regards to its application in open surgery [4, 5, 6].

There are a few studies from different countries reporting the application of tissue adhesive in
laparoscopic surgery. Sebesta et al show that Laparoscopic port-site skin closure with octylcyanoacrylate is
rapid and effective [1]. A similar study from the UK shows that tissue adhesive for laparoscopic port site
closure offers potential savings with respect to time and has comparable wound complication rates and
cosmetic outcomes when compared with non-absorbable monofilament sutures [7]. A Polish study has also
suggested the usefulness of the adhesive in good wound closure and correct healing [8]. Despite several
reports, a meta-analysis of skin adhesives suggests that a multicentre randomized controlled trial is required in
order to obtain stronger evidence [9].

There are no studies from India reporting the use of tissue adhesives in laparoscopic surgery. The
suitability of its use in resource limited country and a different patient population could well be different from
that elsewhere. Thus we carried out a randomized trial of non-absorbable simple interrupted sutures versus 2-
octyl cyanoacrylate in the closure of skin incisions in laparoscopic surgery with the primary objective of
assessing the efficacy (approximation achieved) of both methods. The secondary objectives were to compare
the operative time for closure, post-operative pain, infection and cost.

Il.  Materials And Methods
2.1 Materials:
1) High viscosity DERMABOND™ Topical Skin Adhesive manufactured by ETHICON, Sommerville, New
Jersey.
2) ETHILON 3-0 ™ Non-absorbable monofilament polyamide suture with sterilized 26mm 3/8 circle reverse
cutting needle manufactured by JOHNSON & JOHNSON LTD, Baddi, HP, India.
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2.2 Methods:
2.2.1 Ethics

The study was initiated after obtaining the approval of The Institutional Ethics Committee as per
Ethical Guidelines for Biomedical Research on human subjects, Indian Council of Medical Research, New
Delhi, 2006. Written informed consent was taken from all participants or their legally accepted representatives.

2.2.2 Setting
The study was carried out in the operation theatre of a general surgical unit of a tertiary-care urban
teaching hospital

2.2.3 Trial design
It was a prospective, interventional randomized controlled study including 20 participants, 10 in either
arm.

2.2.4. Patients
Over a period of two months, consenting patients undergoing elective laparoscopic surgery in one unit
of the surgery department of a tertiary-care urban teaching hospital were selected in the study. They were
enrolled after obtaining written informed consent from the participants or their legally acceptable
representatives.
Inclusion Criteria
Patients:
1. Of either sex.
2. > 18 years of age.
3. Undergoing elective laparoscopic procedures.
Withdrawal Criteria: Patients who were converted to open surgery.

2.2.5 Randomization and allocation concealment

The randomization sequence was generated form www.randomization.com. No restrictions were
applied. Allocation concealment was carried out using sequentially numbered opaque sealed envelopes.
Randomization, enrollment and patient assignment were carried out by NM.

2.2.6 Sample size
No formal calculations for sample size were made. Twenty patients enrolled in the study.

2.2.7 Statistical analysis

Descriptive statistics were used on demographic data. Comparisons between the two methods were
made on the basis of Southampton Wound Assessment Scale-SWAS grade, Visual Analogue Scale-VAS
scores, intra-operative time, and cost. The t-test was used to compare the intra-operative time and VAS scores
across the two groups. The Fisher’s exact test was used to compare the SWAS grades. Statistical analysis was
carried out using the ‘Graph pad Quick calc’ online statistical calculator.

2.2.8 Study procedure

The study was conducted after obtaining approval from the institutional ethics committee. This was a
prospective, interventional, randomized, consecutive, 2 month long study in the operation theatre of the general
surgery department of a tertiary hospital. After obtaining written informed consent, the relevant clinical data
were collected.

The patients were then randomized into 2 arms;

The intervention arm receiving DERMABOND™ (2-octyl cyanoacrylate) and the control arm
receiving non-absorbable simple interrupted sutures with ETHILON 3-0 ™ (non-absorbable monofilament
polyamide suture).

Time taken for closure of the skin incision was recorded in seconds.

After the procedure, pain at the incision site as assessed by the patient on a visual analogue scale and wound
approximation was checked on post- operative day 1.

Patients were examined once again on the day of suture removal i.e. at the end of 1 week for any signs of
wound separation or dehiscence.

Both materials were available free of cost to patients. The cost of both materials was calculated based
on data collected from the hospital pharmacy.
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2.2.9 Outcome measures

The following outcome measures were studied:

e Intra- operative time in seconds for closure of the skin incision

VAS score for pain on post-operative day 1

Southampton Wound Assessment Scale (SWAS) score for wound infection at the end of 1 week
Cost

I11.  Results
Participant flow:

Total approached
=60
Total consented = 36

4 Total randomized to intervention arm ) 4 Total randomized to control arm )
=19 =17

& J o J

4 Total excluded =9 ) 4 Total excluded = 7 )

o J o J

The reason for exclusion after randomization in all 16 excluded participants was failure to follow up.
Reason for termination of trial: completion of sample size.

3.1 Demographic Data:

During the study period a total of 20 patients were enrolled; 10 in the intervention arm and 10 in the
control arm. Thirteen (65%) of the patients included in the study were females. The mean age of patients was
41+13years. The most commonly performed surgery was laparoscopic cholecystectomy {12(60%)}. Three
patients (15%) had an associated co-morbidity in the form of diabetes mellitus.

3.2 Outcomes:
3.2.1 Wound approximation

None of the wounds in either group had separated on post-operative day 1. Thus the approximation
was considered equal and adequate across both groups on day 1 post-op. On day 7, 4 patients in the adhesive
group and 2 patients in the suture group experienced wound separation.

3.2.2 Time for skin closure
The comparison between times for closure (in seconds) across the two groups is shown below.

Table 1: Comparison between times for closure

Group Adhesive Suture
Mean 198.40 171.10
SD 62.96 29.03
N 10 10

Using the unpaired t-test, p=0.229.
3.2.3 VAS score
The comparison VAS scores (in mm) as recorded on day 1 post-operatively across the two groups is
as follows:

Table 2: Comparison of VAS scores

Group Adhesive Suture
Mean 27.60 35.20
SD 22.27 19.32
N 10 10

On applying the unpaired t-test, p=0.425
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3.2.4 Infection
On day 7, the results were as follows:

In the group receiving the adhesive, 4 patients had normal wound healing (grade A) and the other 2
had minor complications (grade B) and 4 had infected wounds (grade C). In the group receiving sutures, 6
patients had a normal wound healing, 2 patients had minor complications and 2 had infected wounds.

Table 3: Comparison of SWAS grades

SWAS grade (no. of patients)
Group AorB C
Adhesive 6 4
Suture 8 2

On applying the Fisher’s exact test, p=0.628.

3.2.5 Cost

1) One unit Of Dermabond (octylcyanoacrylate) costs Rs. 911.00

2) One packet of Ethilon (hon-absorbable polyamide suture) costs Rs.113.00

Thus, Dermabond is nearly 8 times the cost of the suture. The difference in price is that of Rs. 798 per patient.

V. Discussion

In the immediate post-operative period, the approximation was equal and adequate in both groups. On
the day 7 post-op, the intervention group fared better than the control in terms of approximation.

With regard to time required for closure, the control group fared better than the adhesive with a mean
closure time of 171.1 seconds. The greater experience of surgeons with simple interrupted sutures as compared
to tissue adhesive could explain this outcome. The difference in the mean closure time however was only 27.3
seconds, not statistically significant. This is in contrast to results from foreign countries which regularly use
subcuticular sutures for skin closure and have reported time savings to the tune of 9 minutes per case with the
use of adhesive [1,4].

In terms of post operative pain, the differences in VAS scores are not significant (p=0.42). When
applied correctly, i.e. without seepage into the wound, the adhesive causes much smaller amounts of foreign
body in the subcutaneous plane in contrast to suture lines which pass through it [7]. Hence, better pain
outcomes were expected with the adhesive than the suture.

Four patients in the intervention group and 2 patients in the control group had infected wounds. While
no statistical difference was found, fewer infections occurred in the control group. This is in disagreement to
the fact that the adhesive is known to have anti-microbial effects against gram-positive organisms [5].

The cost of the suture material is substantially lower than the adhesive. Studies from the UK and USA
have demonstrated that usage of tissue adhesives reduces costs by decreasing the operative time [4, 5]. A study
from Texas has reported mean savings of $362 with the usage of tissue adhesive as an alternative to
subcuticular sutures [1]. In our setting, where non-absorbable simple interrupted sutures are the norm, and
where accurate data on operating room costs is not available, such calculations are not feasible. A mean saving
of 27 seconds is unlikely to cause enough savings to compensate for the high cost of the material even if such
calculations are made.

The study was limited by its small sample size and that the intervention was not always performed by
the same surgeon.

V. Conclusion
In conclusion, Octyl cyanoacrylate is comparable to non-absorbable simple interrupted sutures in
terms of closure time, post-operative pain, wound approximation and infection. In our setting, the cost of using
octyl cyanoacrylate is substantially higher than traditional suture material.

V1. Other Trial Information
This trial was registered with the Clinical Trials Registry of India (CTRI)
- Reg no. CTRI1/2012/11/003124.
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