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Abdominal wound closure: small bites vs large bites: A
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Abstract

Objective: To compare the incidence of wound complications in large bite and small bite
suturing techniques in midline laparotomy.

Study design: Prospective randomized controlled trial

Place and duration of study: Government Medical College, Amritsar between January, 2020
and October, 2021.

Material and Methods: The study was conducted on 50 patients who underwent midline
laparotomy. Group-A included 25 patients in whom wound closure was done with large bites.
Group-B included 25 patients in whom the closure was done with small bites. Follow up was
done for 6-months to observe any complications.

Results:No statistically significant difference was observed between the small bite group and
large bite group in terms of the demographic variables of the patients like age and sex, type of
surgery, wound length, suture length used or the suture length : wound length ratio. In both
the groups, it was possible to achieve a ratio of at least 4 in all the patients. No statistically
significant difference was observed in terms of duration of hospital stay also. In the small bite
group, 28% patients (7 out of 25 patients) and in the large bite group, $2% patients (13 out of
25 patients) developed SSI. In the small bite group, 8% patients (2 out of 25 patients) and in
the large bite group, 12% patients (3 out of 25 patients) developed wound dehiscence. In the
small bite group, 16% patients (4 out of 25 patients) and in the large bite group, 20% patients
(S out of 25 patients) developed incisional hernia. Although it did not reach statistical signifi-
cance, it was observed that the incidence of SSI, wound dehiscence and incisional hernia in
midline laparotomies can be reduced by implementing the small stitch method.

Conclusion: Small bite technique of wound closure is better for prevention of wound compli-
cations in a midline laparotomy.

Keywords: Midline laparotomy, large bite, small bite, surgical site infection, wound dehis-
cence, incisional hernia.

Introduction: The main wound complications after midline

Recently, minimally invasive techniques are laparotomy are surgical site infection (SSI),

preferred for abdominal surgery. But in major wound dehiscence and incisional hernia. Inci-

surgeries and in emergency conditions, midline sional hernia is seen as along term complication

incision is still commonly used. It gives enough in patients who had developed SST and wound
) ) ] o dehiscence. These affect the recovery course of
access to the abdominal cavity with minimal . . . . '
the patients, reduce their quality of life and in-
damage to the neurovascular structures of the 5
crease the cost of the health care.

abdominal wall. It is quick and can be extended

also.! The rate of SSI in abdominal surgery is around
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15% to 25% depending on the level of contami-
nation.®> Wound dehiscence is observed within
7 to 10 days post-operatively. It occurs in 0.2%
to 6% of midline incisions. It is associated with
more serious conditions like burst abdomen and

mortality in the range of 9% to 50%.*

The incidence of incisional herniais about 11%
to 20%. Long term studies report that even after
mesh repair, there is high recurrence rate (32%)

and re-operation rate (11%).5

The patient factors responsible for the compli-
cations are: increasing age, long standing ill-
ness, anemia, high body mass index, cancer,
immuno-suppressive conditions and increased
intra-abdominal pressure. The surgical factors
include the type of incision, suture material used
and the method of closure of wound. These can
be modified to reduce the incidence of wound

complications.®

The conventional practice is to place large
stitches more than 10 mm from the wound edge
and from the previous stitch. The large stitches
include more amount of necrotic tissue within
and they cut through the soft tissues. Slowly, the
stitch gets slacken, wound edges separate and in-

cisional hernia is developed.”

Jenkins proposed that the suture length to
wound length ratio (SL: WL) for abdominal
fascial closure should be atleast 4:1 to prevent
wound complications particularly incisional
hernia. The incidence of incisional hernia was
more when the abdomen is closed with a ratio
less than 4:1.%

For the surgeon, the closure technique should
be easy and quick. At the same time there
should not be any tension or ischemia in the
wound. Recent studies show that an adequate
ratio should be achieved by placing small stitch-
es (Smm from wound edge and from previous
bite) in the aponeurosis. The small bite suture
technique using continuous slowly absorbable
material reduces wound complications. This
method is according to the European Hernia

Society guidelines.”"
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This study attempted to compare the incidence
of wound complications in midline laparotomy
wounds which were closed with the large bite
technique and the small bite technique.

Material and Methods:

The present study was conducted in the Depart-
ment of General Surgery, Government Medical
College, Amritsar on 50 patients undergoing
midline laparotomy (both elective and emer-
gency cases included) during the period from
January 2020 till October 2021. The patients
were randomly allocated into group A and B.
Group A had 25-patients in whom midline
wound closure was done with large bites. Group-
B had 2S-patients in whom closure was done
with small bites. The inclusion criteria were the
patients who underwent midline laparotomy
(both emergency and elective basis) and those
patients who provided a valid written informed
consent. The exclusion criteria were those who
had a history of incisional hernia, Surgical Site
Infection or wound dehiscence in the past, those
who had a previous history of midline abdomi-
nal incision, those who underwent laparotomy
where incision was not given in the midline and
pregnancy.

Midline abdominal closure was done using PDS
I12-0 Round Body (needle 36mm, length 70cm,
synthetic, slowly absorbable, loop, monofila-
ment) suture(Ethicon, Somerville, NJ, USA).
Continuous suture technique was used and the
stitches were placed in the aponeurosis only. The
closure started at one end of the incision. An an-
choring knot was done just proximal to the in-
cision. In group-A, the suture was done taking
Icm bite from the wound edge and 1cm inter-
suture distance and is advanced to the other end
of the incision. A standard self-locking knot with
at least 6 throws was performed at the end. Re-
maining suture was cut at the knot. The length
of saved sutures was measured and subtracted
from 70 which gave the amount of the suture
used (Suture length). Length of the incision was
measured using a sterile scale (Wound Length).
This same technique was repeated in group-B
with 0.5cm bite from the wound edge and 0.5cm
inter-suture distance. A Suture Length: Wound
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Table 1: Occurrence of surgical site infection 6 months both clinically and with ultrasonog-
Occurrence of surgical site infection raphy. The complications studied were surgical
(ssp site infection, wound dehiscence and incisional

Present Absent hernia.

Group No. % No. % Total

Group A (Small Bite) 7 28.00 18 72.00 25 100.00 Surgical site infection was defined as purulent
Group B (Large Bite) 13 5200 12 48.00 25 10000  discharge from the wound, irrespective of the
Total 20 40.00 30 60.00 50 100.00  presence of positive bacteriological cultures.
X?: 3.00; p=0.082 Surgical wound dehiscence was the separation
of the margins of a closed surgical incision that
20 18 has been made in skin, with or without expo-
i: sure or protrusion of underlying tissue, organs

or implants. The definition of incisional her-
nia by the European Hernia Society was used.
Any abdominal wall gap with or without bulge

No. of cases
=
(=]

in the area of a post-operative scar perceptible
or palpable by clinical examination or imaging.

Patients were examined in both supine postion
Group A [Small Bite) Group B [Large Bite) .
and standing. If there was a wound edge separa-

S et tion of 12mm or more as detected by ultrasound

abdomen, then it was also considered as inci-
Graph 1: Occurrence of surgical site infection . . . .
sional hernia. The duration of hospital stay was

1 ded.
Table 2: Occurrence of wound dehiscence also recorde

Occurrence of wound dehiscence IBM SPSS statistics version. 21.0 software (IBM
Present Absent Corporation, Armonk, NY, USA) was used for
Group No. % No. % Total

data analysis. The numerical variables were stat-

Group A (Small Bite) 2 800 23 9200 25 10000 ¢4 a5 mean + standard deviation (SD) values for
Group B (Large Bite) 3 1200 22 88.00 25 10000 hon-normal distribution. Independent samples
Total S 10.00 45 90.00 S0 100.00

t-test was used to determine the differences be-

2. . p= . .
X5 0.222; p=0.637 tween groups of continuous variables. Correla-

. - tions between variables were examined with chi

square test. A p-value of <0.05 was accepted as

statistically significant.
15

No. of cases

0 Approval for the study was granted by the Fac-
ulty of Medical Sciences, Baba Farid University
of Health Sciences (Letter No: BEUHS/2K21p-

TH/5597 dated 28/04/2021).

Group & [Small Bite) Group B {Large Bite)

N Present B Absent

Results:
Graph 2: Occurrence of wound dehiscence The mean age of the Group A was 41.96 years
with standard deviation of 14.63 years and that

Length ratio of at least 4 was maintained in all of group-B was 38.52 years with standard devia-

cases. tion of 13.56 years. No statistically significant

difference was found in the age distribution be-
Post-operatively patients were observed for any tween the two groups (p value= 0.393)
complications throughout the hospital stay,

and then at 1 month, 2 months, 4 months and  Group-A had 19 males and 6 females. Group-
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Table 3: Occurrence of incisional hernia

Occurrence of incisional hernia

Present Absent
Group No. % No. % Total
Group A (Small Bite) 4 16.00 21 84.00 25 100.00
Group B (Large Bite) S 20.00 20 80.00 25 100.00
Total 9 18.00 41 82.00 S0 100.00

X?: 0.136; p=0.712

25
20

as

No. of cases

aw

Group A [Small Bita)

Group B [Large Bite)

= Present = Absent

Graph 3: Occurrence of incisional hernia
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B had 20 males and S females. There was no
statistically significant difference in gender
distribution between the two groups (chi
square=0.117;p value= 0.733).

A total of 12 elective cases and 13 emergency
cases were included in group-A and 11 elective
cases and 14 emergency cases were included in
group-B. No statistically significant difference
was found between the 2 groups (chi square
=0.081; p value=0.777).

The mean wound length in group-A was
17.96cm with standard deviation of 2.59cm and
in group-B it was 18.08cm with standard devia-
tion of 2.216cm. There was no statistically sig-
nificant difference between the two groups. (p
value= 0.861)

The mean suture length in the group-A was
73.88cm with standard deviation of 10.69cm
and that of group-B was 73.48cm with standard
deviation of 8.71cm. No statistically significant
difference was observed between the groups in
terms of suture length (p value= 0.885).

The mean SL:WL ratio in the group-A was
4.114 with standard deviation of 0.130. The
mean SL:WL ratio in the group-B was 4.066
with standard deviation of 0.068. No statistical-
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ly significant difference was observed between
the groups in terms of SL:WL ratio (p value=
0.135).

The mean duration of hospital stay of the group-
A was 10.92 days with standard deviation of 4.3
days. The mean duration of hospital stay of the
group-B was 9.44 days with standard deviation
of 3.72 days. No statistically significant differ-
ence was observed between the groups in terms
of hospital stay (p value= 0.199).

Discussion:

The age and gender distribution were similar in
the study groups. The type of surgery, the mean
wound length, the mean suture length were also
similar in both the groups.

In the study by Albertsmeier et al,'"' 3.73% pa-
tients in small stitch group and 5.72% patients
in large stitch group developed SSI. Hassan et
al'? reported an incidence of 30% in large stitch
group and 20% in small stitch group. de Vries
et al" reported SSI of 28% in large stitch group
compared with a 17% in the small stitch group.
So, there was a correlation between the use of
small stiches and reduced incidence of surgical
site infection.

In the present study, in the small bite group, 28%
developed SSI. In the large bite group, 52% de-
veloped SSI.

The results of the present study can be com-
pared to that of the study by Chanamolu et al."*
where, the occurrence of SSI in the small stitch
group was 20% and in the large stitch group, it
was 43%.

Hassan et al reported occurrence of wound de-
hiscence in 8% patients in the small bite group
and 16% patients in the large stitch group.
Chanamolu et al reported a slightly higher oc-
currence- 13% in small stitch group and 30% in
large stitch group. Albertseimer et al reported a
much lower rate- 1.40% in the small stitch group
and 4.76% in the large stitch group.'" The dif-
ference might be due to the difference in study
population and definitions used in those studies.
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In the present study, 2 patients out of 25(8%)
in the small bite group and 3 patients out of
25(12%) in the large bite group developed
wound dehiscence.

In the study by Deerenberg et al,'* 21% patients
in large stitch group and 13% patients in small
stitch group developed incisional hernia. de
Vries et al showed 27% incidence of incisional
hernia in large stitch group against a 10% inci-
dence in small stitch group. Millbourn et al.'
reported incidence of 18% incisional hernia in
large stitch group. But in small stitch group, in in-
cidence was only 5.6%. Chanamolu et al showed
and incidence of 3% in small stitch group and
10% in large stitch group in the present study,
16% in the small bite group and 20% in the large
bite group developed incisional hernia.

In the present study, since the duration of follow
up is short, ultrasonography has also been used
for diagnosis of incisional hernia in addition to
clinical examination for early diagnosis.

Duration of hospital stay is also an indicator of
the post-operative complications and cost ef-
fectiveness. But a prolonged hospital stay does
not always point to operative morbidities. It may
be because of underlying septicemia, nutritional
factors or any systemic complications unrelated
to surgery. In the study by Deerenberg et al the
mean duration of hospital stay was 14 and 15
days in small stitch and large stitch group re-
spectively. In the study by de Vries et al it was
8.2 days in the small stitch group and 9.4 days in
the large stitch group.’

In the present study, the mean hospital stay was
10.92£4.3 days in small bite group and in large
bite group it was 9.44+3.72 days.

The results of the present study were in accor-
dance with the experimental studies conducted
by Cengiz et al that the small tissue bites reduced
the presence of viable tissue inside the stitch. So
there was less chance of ischemia and wound
complications.'”"

It was the studies conducted by Israelsson et al*°
which has attempted to propose a standard tech-

A Kumar, S Singh, Aswathy GS

nique of closure. However, even now the tech-
nique of incision and closure methods largely re-
main as the choice of the individual surgeon.'**
Several limitations did exist for our study. The
sample size was small. The patients were not
randomized for other factors like comorbidi-
ties, immuno suppressive state, BMI, smoking,
hypo-proteinemia etc. as done in other studies.
This study included both emergency and elec-
tive cases where as most other studies had taken
the elective cases only into consideration. The
duration of follow up was also short. The rate of
complications observed in this study was found
to be higher than that of the other studies espe-
cially SSI. This may be because of the class of
wound during surgery, poor personal hygiene
and the definitions used for the complications.
The literature in this particular area is very lim-
ited and the topic has got a very less focus in our
country.

Conclusion:

From the present study, it may be concluded
that the use of small bite closure technique is su-
perior to the large bite technique in preventing
both short term and long term wound complica-
tions.

Ethical approval: Approval for the study was
granted by the Faculty of Medical Sciences, Baba
Farid University of Health Sciences (Letter No:
BFUHS/2K21p-TH/5597 dated 28/04/2021).
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