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Abstract: The most important and necessary step in any surgical procedure is Closure of skin. Sutures and
staples are the traditional methods of wound closure, while tissue adhesives have entered clinical practice more
recently.

Closure of wounds with sutures enables meticulous closure, but they may show tissue reactivity and can require
removal.

Closure of wounds with staples offers the advantage of faster closure, less tissue reactivity but post-operative
site pain and cost are major factors of its low acceptance.

Tissue adhesives offer the advantages of no risk of needle stick injury and no requirement to remove sutures
later. Tissue adhesives have better cosmetic outcome, some brands offer adhesives even with anti-bacterial
(especially against Gram +ve bacilli) and anti-fungal properties so post-operative infection rate is the least with
adhesives.

I. Aims & Objectives
Advantages or disadvantages of use of 2-Octyl Cyanoacrylates in comparison to sutures and Staples in
closure of such wounds

a) Cost Effectiveness

b) Cosmetic outcome

c) Time consumed.

d) Post-operative infection and hematoma formation.
e) Site dehiscence.

f) Post-operative pain.

II. Materials And Methods
Source Of Data
This is a prospective study. Cases are taken from those admitted in department of surgery at Meenakshi
Medical College Hospital and Research Institute. Kanchipuram.
Sample size: 30 Cases
Study duration: 18 months

Results:

The study groups included 30 patients who underwent wound closure by Sutures (Ethylone 3-0),
staplers and 2-Octyl Cyanoacrylate. It took the 2-Octyl cyanoacrylate statistically significant less duration to
perform wound closure (P<0.001). The appearance of the scar among the surute group was 100%, 2octyl
cyanoacrylate was 90% and staple groups was good in 60% of those who returned for follow up. The average
cost of using 2-octyl cyanoacrylate was highest followed by staple and least in suture group statistically
significant (P<0.001).

Conclusion:

2-Octyl cyanoacrylate is effective and reliable Skin closure, yielding less post-operative pain, less
complications, and good cosmetic results. Octylcyanoacrylate skin closure is faster than suturing and staple
wound closure and offers several practical advantages over suture and staple repair for patients with less
complication.
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III.  Materials And Methods
Source Of Data
This is a prospective study. Cases are taken from those admitted in department of surgery at Meenakshi Medical
College Hospital and Research Institute. Kanchipuram.
Sample size: 30 Cases
Study duration: 18 months

IV.  Methods Of Collection Of Data
Inclusion Criteria
All patients of both sexes who are 12 years of age or older undergoing Laparotomy and are medically
lit to undergo the procedure will be included.

Exclusion Criteria

1) Patients age less than 12 years of age.
2) Patients with skin diseases in the operating area.
3) Patients suffering from Diabetes Mellitus, HIV, Immuno-compromised status.

Details will be noted in detail and tabulated. Post-operative assessment with respect to post-
operative pain, hospital stay and other complication will be included as per protocol.
e Analgesics (NSAIDS like Diclofenac) given 12 hourly for 3-5 days, shifted on to oral tablets as early as
possible.
e Dressing is changed once on post-operative day and every alternate day thereafter.
The following data will be recorded,;

1. Details of the participants including disease characteristics
2. Details of the type of intervention (adhesive, suture or staples)
3. Details of the outcomes reported, including method of assessment and time intervals.

Cosmetic appearance will be included measured on a validated scale.

Patients were observed for any complications like hematoma, seroma, wound during their stay and also
assessed for post-operative pain and its severity

Patients were discharged once free of complications and once they resumed their activity of daily
normal life.

At discharge they were advised to come for review suture or staples removal 7th day in case skin
closure is done with sutures or staples and just to see the scar case adhesives and follow up on day 15, Day 30
and 4 months of surgery was done.Patients are instructed to avoid heavy work for a period of 3-4 weeks.

Observation And Results

A TOTAL OF 30 PATIENTS WERE INCLUDED IN THE STUDY 10 IN GROUP A ILE..
SUTURES, 10 IN Group B L.E... STAPLES AND 10 IN GROUP C L.LE...20CTYL CYANOACRYLATE

V. Distribution Of Diagnosis:

Diagnosis Staples Cyazngacct::late E!l;y_lﬂone Total

Acute Intestinal Obstruction | 2(20%) 0(0%) 0(0%) 2(6.7%)

| Appendicitis 2(20%) 3(30%) 1(10%) 6(20%)
Cholecystitis = 1(10%) 1(10%) 1(10%) | 3(10%)
Gastric Outlet Obstruction 0(0%) 1(10%) 1(10%) 2(6.7%)
Hydratid Cyst Liver 1(10%) 0(0%) 1(10%) 2(6.7%)
Rectal Prolapse 1(10%) 1(10%) 0(0%) 2(6.7%)

[ Tnguinal hernia 2(20%) (40%) 6(60%) | 12(40%)
Splenic Trauma 1(10%) 0(0%) 0(0%) ' 13.3%) |
Total 10(100%) | 10(100%) 10(100%) | 30(100%)

In 30 patients included in the study patients suffering from inguinal hernia are in majority 12(40%).
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Type Of Incisions In Patients Studied

2 Octyl Ethylone 3-
Type incision Staples Total
Cyanoacrylate 0

Inguinal 2(20%) 4(40%) 6(60%) 12(40%)
Mac Berneys 2(20%) 3(30%) 1(10%) 6(20%)
Midline 5(50%) 2(20%) 2(20%) 9(30%)
Rt Subcostal 1(10%) 1(10%) 1(10%) 3(10%)
Total 10(100%) 10(100%) 10(100%) 30(100%)

In 30 patients included in the study patient’s inguinal incision is closed in 12(40%) patients.

Length Of Incisions In Patients Studied:

Length Staples éynnoacrylat?“yl UEthylune 3| Total
1-5 1(10%) 1(10%) 1(10%) 3(10%)
610 4(40%) 8(80%) 7(70%) 19(63.3%)
>10 5(50%) 1(10%) 2(20%) 8(26.7%)
Total 10(100%) 10(100%) 10(100%) 30(100%)
i Mean = SD 10.50£3.69 8.10£1.91 I 8.10£2.47 | 8.90+2.93
|

In 30 patients included in the study the surgical incisions ranged from 5 to 16cms with majority of incisions
measuring between 6-10cms in 19(63.3%) patients.

Time Taken For Closure In Seconds:

Time taken

for closure Staples Cyaigcc?_’;la e | Ethylone3-0 Total
(seconds)
<24 0(0%) 10(100%) 0(0%) 10(33.3%)
25-36 4(40%) 0(0%) 0(0%) 4(13.3%)
37-48 2(20%) 0(0%) 0(0%) 2(6.7%)
48-72 2(20%) 0(0%) 4(40%) 6(20%)
>72 2(20%) 0(0%) 6(60%) 8(26.7%)
| Total 10(100%) 10(100%) 10(100%) 30(100%)
Mean = SD | 56.70=38.58 | 13.00=4.55 82.60+25.23 | 50.77+38.98

In 30 patients included in the study the time taken for closure of operative wound ranged from 8-128secs. With
mean time being statistically significantly less in group closed by 2-octyl cyanoacrylate (P<0.001).

Cost Of Materials Used In Rupees:

Cost of Material used (Rs) | Staples Cyaznzcctz;late Etl';)i:;me Total
<200 3(30%) 0(0%) 10(100%) | 13(43.3%)
201-300 4(40%) 0(0%) 0(0%) 4(13.3%)
301-400 1(10%) 0(0%) 0(0%) 1(3.3%)
>400 2(20%) 10(100%) 0(0%) 12(40%)
Total 10(100%) | 10(100%) 10(100%) | 30(100%)

P=<0.001**
In 30 patients included in the study the cost of material for closure of operative wound ranged from 110-1000rs.
Being statistically significantly less in group closed by Ethylone 3-0 (P<0.001).
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Cosmetic Outcome (Using Hollanders Wound Evaluation Scale):

fz:::;:: Staples Cyai(():i:tl}':late Ethylone 3-0 Total
4 2(20%) 0(0%) 0(0%) 2(6.7%)
5 2(20%) 1(10%) 0(0%) 3(10%)
6 6(60%) 9(90%) 10(100%) 25(83.3%)
lotal 10(100%) 10(100%) 10(100%) 30(100%)

In 30 patients included in the study the cosmetic outcome using Hollander wound evaluation on 120day
operative wound was found to be optimal in 100% patients in group closed by Ethylone 3-0 closely followed by
90% in 2-octyl cyanoacrylate and least 60% in group closed by staples.

VI Summary

30 PATIENTS WERE INCLUDED IN THE STUDY 10 IN GROUP A LE.. SUTURES 10 IN
GROUP B L.E.. STAPLES AND 10 IN GROUP C L.E...2-OCTYLCYANOACRYLATE.

Majority were operated for inguinal Hernia 12(40%)

The length of surgical wounds ranged from 5 to 16cms with incisions
19(63.3%) patients.

The time taken for closure of operative wound ranged from 8-128secs. With mean time being
statistically significantly less in group closed by 2-octyl cyanoacrylate (P<0.001).

The cost of material for closure of operative wound ranged from 110- 1000/-.
significantly less in group closed by Ethylone 3-0  (P<0.001).

The cosmetic outcome using Hollander wound evaluation on 120day  operative wound was found to
be optimal in 100% patients in group closed by Ethylone 3-0 closely followed by 90% in 2-octyl
cyanoacrylate and least 60% in group closed by staples.

The pain scoring using visual analogue scale was found to be highest in
closed by staples closely followed by group closed by Ethylone
cyanoacrylate.

Only 1 patient from group 2-octylcyanoacrylate developed postoperative
(seroma)which was aspirated and resolved using a needle and a syringe.

Only 1 patient from group 2-octylcyanoacrylate developed wound dehiscence following seroma
formation the wound gaping persisted even on last follow-up. i.e.. 120days postoperatively.

measuring between 6-10cms in

Being statistically

patients in  group
3-0 and least in group closed by 2-octyl

collection

VII. Discussion

Wound closure is as important as any other action performed by the surgeon. The practical difficulties
involved in wound healing like involvement of more than one type of tissue, variable wound strength during the
process of healing, exposure of the biomaterials to body fluids and a variety of wounds, each with its own
healing problems, call for different types of wound closure materials!"*.

Multiple studies have shown equivalence of octyl cyanoacrylate to 5-0 skin sutures in esthetic facial
surgery and repair of traumatic facial wounds'**!.

Wound closure biomaterials are divided into three major categories: suture materials, staples and tissue
adhesives. Suturing has been the most widely used method for wound closure because of high reliability of
suture materials. However, alternative techniques have long been sought, since suturing technique requires skill
and experience, a relatively longer time and the need for its removal. Due to these reasons, surgeons are
increasingly using tissue adhesives over sutures for wound closure!®”".

Post-operative site infection is a common problem and has a significant impact on patients and
healthcare systems. More than 70% of surgical procedures are now performed on a outpatient basis, which poses
major problems for surveillance of surgical site infections(Emori 1993)®. One may anticipate that a tissue
adhesive offers a barrier to micro-organisms at the site of the healing incision and may therefore have some
success towards reducing wound infection. However, the studies identified for this review did not demonstrate
any significant difference in the proportion of wounds with infections when incisions were closed with tissue
adhesives or other conventional techniques. Typically an infection was considered present if any of the
following were observed: redness, swelling, purulent discharge, pain, increased skin temperature, fever or other
systemic signs of infection.

Surgeon satisfaction typically sought ratings for wound cosmesis or ease of use for the technique.
Certainly there is no risk of needle stick injury to the surgeon whilst using adhesive rather than sutures and this
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may be a factor though none of the studies in this review considered this. Time to closure as an outcome
measure was included in the review post hoc as the review authors believe this to be a contributory factor
towards both cost-effectiveness and satisfaction. Time taken is an attractive aspect for surgeons yet it should be
noted that although there may be a significant difference in time taken for closure the overall time taken was still
relatively small in both groups with even the longest closure times rarely exceeding 2 minutes. In clinical
practice the reduction of wound closure time by using the quickest method may be insufficient to increase the
number of operations in a given operating room schedule. However a faster wound closure technique may
increase surgeon satisfaction and may also be attractive to patients when surgery is undertaken using only local
anesthetic. Alternatively, patients may be happy with a lengthier closure time for a technique which achieves
better outcomes. Generally, tissue adhesives cost more than alternatives. An ampoule of tissue adhesive may be
three times or more the cost of a suture required to close the same incision length. However, a dressing is not
required over the tissue adhesive as is the usual with alternatives. Also, when taking into the account the overall
cost of the surgical procedure then this small difference may be of less significance.

In summary there is evidence to show that dehiscence rates may be higher in wounds closed with tissue
adhesives when compared with sutures. There is also some evidence that the time taken to close the wound
closure may be longer when using tissue adhesives than sutures, tapes or staples. Despite surgeons and patients
being significantly more satisfied with the alternatives to adhesives in one analysis this is not supported in other
analyses.

VIII.  Conclusion
2-Octylcyanoacrylate is effective and reliable Skin closure,

. Yielding less post-operative pain,

. Less complications, and

. Good cosmetic results.

. Octylcyanoacrylate skin closure is faster than suturing and staple wound
closure

Offers several practical advantages over suture and staple repair for patients with less complication.
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