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ABSTRACT

Different methods and materials are used for wound closure and they are
highly dependent on the type of surgery, the length and anatomical site
of the wound. Most commonly used method for wound closure is
skin suturing. The principal advantages of sutures are their flexibility,
strength, non-toxicity and in vivo degradation properties. Although the
sutures are the most commonly used technique of wound closure, they
have increased risk of wound infection. Even if the skin closure is
conventionally performed by sutures, staples appear to be more
promising in terms of efficacy of fixation, decreased rate of infection,
good cosmetic results and rapidity of application. The skin staplers have
almost revolutionized wound closure techniques. During the last few
decades, there have beeninnovative advances in the development of skin
staples as well as tissue adhesives. The study was carried out in the
department of General Surgery at tertiary care teaching hospital from
December 2019 to October 2021. 60 patients of skin suturing and skin
stapler (30 patients of each) undergoing surgical intervention were
studied. Patients who met inclusion criteria were enrolled into the study.
After the final diagnosis was made, patients were resuscitated and then
posted for surgery. Check dressing of suture line was done in all the
patients on 3rd post-operative day for possible wound complications.
Patients were looked up for complications-infection, discharge, gaping
and wound dehiscence-during the post-operative period. In case of
wound infection/discharge in any group, the discharge was sent for
culture and sensitivity. And antibiotic given according to culture
sensitivity. All the patients were monitored for other possible
complications in postoperative period. After suture removal patients
were discharged and advised to follow up in OPD for examination
after one month and three months. The mean age in staples group is
37.06 years and that of suture group is 39.70 years. The average time
taken for skin closure in staples group was three times less than that
required for suture group. The average time required for staples removal
is 84.33+34.38 sec and for suture group is 210.33+62.06 sec. Conclusion-
Wound complications are less in staple group as compared to traditional
suturing group.
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INTRODUCTION

The term surgery was coined from the earlier
name chirurgery which means handwork. It is the
science that reveals the manner of exercising a manual
operation necessary to heal or as much as possible by
using of most expedient medicines™. Ancient Hindus
first used the insect mandibles to close skin wounds
and this evolved the idea for development of staple
wound closure'. Stapling method of wound closure
has been shown to be an excellent option in many
situations®. No technique can supersede standard
suturing methods for closing wounds requiring the
most meticulous repair. Surgical wound closure aims to
move close the skin flaps to favour rapid healing and
a good cosmetic outcome with low risk of
complications. Infection of surgical wound is a relevant
complication with an incidence of 1-3%;, it is affected
by age, underlying illness (American Society of
Anesthesiologists score of three or more, diabetes,
malnutrition, low serum albumin, radiotherapy and
steroid use), obesity, host immune status, smoking,
site, level of wound contamination®”. Wound
dehiscence is one of the main complications of surgical
procedures. Dehiscence is a surgical complication
where the edges of a wound no longer meet. It is also
known as “wound separation®”. A wound is at the
greatest risk of dehiscence in the first two weeks after
surgery, when the wound is still fresh and very
fragile. It may be aggravated by many factors like
malnourishment, sudden increase in intra-abdominal
pressure due to coughing, sneezing, vomiting, bearing
down to have a bowel movement, or lifting a heavy
object, infection and obesity. Surgical site infections
can sometimes be superficial infections involving the
skin only. Other surgical site infections are more
serious and can involve tissues under the skin, organs,
orimplanted material. Anotherimportantand relevant
aspect of skin wound healing is cosmetic appearance of
wound which undoubtedly affects satisfaction of
patient. An estimated three to four people per 1000
population live with one or more wounds". Patients
have reported having reduced self-esteem, being
stigmatized and having disrupted daily activities,
anxiety and depression. The physical effects of scarring
include dryness, itchiness, stiffness, tenderness and
pain'®.

Different methods and materials are used for
wound closure and they are highly dependent on the
type of surgery, the length and anatomical site of the
wound. Most commonly used method for wound
closure is skin suturing. The principal advantages of
sutures are their flexibility, strength, non-toxicity and
in vivo degradation properties. From catgut, silk and
cotton, there is now an ever-increasing array of
sutures, approximately 5269 different types, including
antibiotic-coated and knotless sutures.

Staples are a valid alternative to sutures and are
mainly made of stainless steel, although staples using
absorbable materials are now available. The potential
advantage of staples in wound closure is related to
their low level of tissue reactivity"”. This generates a
higher resistance to infectionin contaminated wounds,
given the non-introduction of exogenous material and
consequentimpairment of localimmune response™**?.
Furthermore, it is thought that the use of staples
reduces the local inflammatory response, width of the
wound, time to wound closure and residual cross
marks™. Even if the skin closure is conventionally
performed by sutures, staples appear to be more
promising in terms of efficacy of fixation, decreased
rate of infection, good cosmetic results and rapidity of
application™. However, literature is scare in terms of
which surgical skin closure technique is better or
superior to other.

Hence, the above study was conducted to
compare the traditional skin suturing vs skin stapler in
emergency abdominal surgery in young adults.

MATERIALS AND METHODS

Study place: The study was carried out in the
department of General Surgery at tertiary care
teaching hospital from December 2019 to October
2021.

Study design: Prospective observational and
comparative study.

Inclusion criteria: All the patients of14 to 60 year’s age
group, belonging to both the genders, undergoing
emergency abdominal surgery and those willing to give
informed consent.

Exclusion criteria: Patients below the age of 14 and
above 60 years, having history of uncontrolled diabetes
mellitus and hypertension, on immunosuppressive
therapy like chemotherapy and steroids, with
immunocompromised status like AIDS/HIV, TB and
unwilling to give informed consent.

Sample size: 60 patients of skin suturing and skin
stapler (30 patients of each) undergoing surgical
intervention.

Data analysis: All the information was collected from
the patients. Statistical analysis was carried out by SPSS
(Statistical Package for Social Sciences.) version 16.
Microsoft word and Excel have been used to generate
graphs and tables.

Ethical considerations: Institutional Ethical Clearance
was taken before starting the study.
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All the patients were examined thoroughly
and baseline findings were recorded. Necessary
Investigations such as CBC, urine, bleeding and clotting
time, LFT etc. were carried out in every patient to rule-
out other associated pathologies, to confirm clinical
diagnosis and fitness of patient for surgery. CT scan
abdomen is done only when indicated and only in
doubtful cases where ultrasound findings are
inconclusive. After the final diagnosis being done,
patients were resuscitated and then posted for
surgery. Pre-anaesthetic evaluation was done and
informed written consent of the patient for surgery
was taken after explaining him/her about procedurein
local language with the best of their satisfaction.
Patient were explained about all the possible
complications of the operative procedure as well as
anaesthesia. The skin was approximated usually with
vertical mattress sutures using non-absorbable sutures
at a distance of 1cm from each other. For skin stapler
technique, the edge of the wound was everted and
lined up using toothed forceps. The stapler is then
placed at a distance of 1 cm from each other. The time
required for the closure of skin by either method was
recorded. Post operatively the patients were
monitored in surgical ward and if required selected
patients were shifted to surgical ICU for continuous
monitoring in consultation with anaesthetist. IV
antibiotics and analgesics were given. Antibiotics were
continued for 1 week in postoperative period. Pain
intensity was measured using VAS score dressing of
suture line was done in all the patients on 3rd
postoperative day for possible wound complications.
Patients were looked up for complications-infection,
discharge, gaping and wound dehiscence-during
the post-operative period. In case of wound
infection/discharge in any group, the discharge was
sent for culture and sensitivity and antibiotics were
given accordingly. All the patients were monitored for
other possible complications in postoperative period.
In uncomplicated cases skin sutures were usually

Table 1: Distribution according to age group

removed on 12th postoperative day. After suture
removal, patients were discharged and advised to
follow up in OPD for examination after one month and
three months. Patients those who came for follow up
were reviewed in OPD. At review, symptoms were
asked for and operative site was examined for any
complications.

RESULTS AND DISCUSSION

Total 60 patients undergoing emergency
abdominal surgery were included in the study, 30
patients in each, staples group and suture group. The
mean age in staples group is 37.06 years with
maximum patients in the age group 26-35 years and
that of suture group is 39.70 years with maximum
patients in age group 36-45 years (Table 1).

The average time for closer of skin by suture was
436.67sec and by stapler was 164.00 sec. The p-value
was found to be less than 0.01 hence this was
statistically significant. The average time taken for skin
closure in staples group was three times less than that
required for suture group (Table 2).

Post-operative pain was assessed by visual
analogue scale which showed less pain associated with
staples. The p-value was found to be less than 0.01,
Hence this was statistically significant (Table 3).

The average time required for staples removal
is 84.33+34.38 sec and for suture group is
210.33+62.06 sec. The p-value was found to be less
than 0.01, Hence this was statistically significant. The
time taken to remove stapler was less when compared
to sutures. Staples were more easy and quicker to
remove as compared to suture group (Table 4).

Staples were more cosmetically better than
sutures as calculated by wound cosmesis score. p-value
was found to be less than 0.01 which was statistically
significant (Table 5).

The mean length of incision in our study is
10.3 cm, for stapler being 10.47 cm and for traditional
suturing being 10.13 cm (Fig. 1).

No. Age (year) Stapler (no. of cases) Percentage Suture (no. of cases) Percentage Total
1 14-25 7 23.33 6 20.00 13
2 26-35 9 30.00 6 20.00 15
3 36-45 6 20.00 7 23.33 13
4 46-55 4 13.33 5 16.67 9
5 >55 4 13.33 6 20.00 10
Total 30 100 30.00 100 60.00
Table 2: Average time for skin closer (sec)

Average time for skin closer (sec)
Stapler/suture Mean (sec) Standard deviation p-value
Stapler 164 72.76 <0.01
Suture 436.67 151.19
Table 3: Visual analogue scale for post-operative pain

Visual analogue scale for post-operative pain
Standard deviation Stapler/suture Mean (sec) Standard deviation p-value
Stapler 4.33 1.35 <0.01
Suture 5.47 1.46
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Table 4: Average time of suture/stapler removal (sec)

Average time of suture/stapler removal (sec)

Stapler/suture Mean (sec) Standard deviation P-value
Stapler 84.33 34.38 <0.01
Suture 210.33 62.06
Table 5: Wound cosmesis score

Wound cosmesis score
Suture/stapler Mean (sec) Standard deviation P-value
Stapler 3.40 0.62 <0.01
Suture 2.93 0.78
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Fig. 1: Distribution of cases according to the length of
the incision
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Fig. 2: Complications

Wound infection and discharge was the most
common  complication among this  group.
Complications are less in staple group as compared to
traditional suturing group (Fig. 2).

CONCLUSION

From the above study we can conclude that
Wound complications are less in staple group as
compared to traditional suturing group. In both groups,
most common complication is discharge. Although,

more wound complications were seen in suture group
but the difference is not statistically significant among
the two groups. This may be due to small sample size.
Staples are cosmetically much better than sutures with
high patient satisfaction. Traditional skin suturing is
cost effective as compare to skin stapler.
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