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Abstract:

Background: The choice between layered closure and retention closure should be individualized based on
patient factors. The present study was conducted to compare layered closure and retention closure technique for
the abdominal wall in midline laparotomy

Materials & Methods: 114 patients undergoing elective or emergency midline laparotomy of both genders
were divided in to two groups of 60 and 54 in each depending on the closure type, layered closure (Group I) and
retention closure (Group II) depending on the operating surgeon: retention closure was done in a single surgical
unit and layered closure was done in rest of the respective units. Patients were followed-up meticulously and
immediate postoperative complications were recorded up to four weeks.

Results: Group I had 32 males and 28 females and group II had 24 males and 30 females. Pain score at day 1
was 3.4 and 3.8, at day 2 was 3.2 and 3.5, at day 3 was 2.5 and 2.8 and at day 7 was 2.1 and 2.5 respectively.
Closure status had no dehiscence seen in 50 and 53, partial dehiscence in 7 and 1 and complete dehiscence in 3
and 0. Wound healing with primary intention seen in 58 and 50 patients in group I and II and secondary
intention seen in 2 and 4 patients respectively. The difference was significant (P< 0.05).

Conclusion: Retention closure found to be advantageous over layered closure.
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Introduction

Although co-opting the different layers of a midline
laparotomy incision is the traditional way of
closure, other techniques have gained popularity
recently [1]. One such method is the single layer
mass closure approach, in which the skin and
subcutaneous tissues are closed in separate layers,
but all other layers of the abdominal wall are closed
in a single layer. An additional technique that has
gained popularity is the retention closure technique,
which closes the wound in a single layer by
encompassing all layers, including the skin and
subcutaneous tissue [2]. These techniques are still
used today to reduce wound complications after
laparotomies, particularly in emergency situations
[3]. They are typically used in elective procedures,
while other reports claim that because of the
patient's strong nutritional health, sufficient
surgical preparation, and lack of related risk
factors, the method of closure usually has little
effect on the outcome of surgery in elective
scenarios. Compared to the multilayer closure
approach, the retained closure technique had lower
postoperative rates of both early and late wound

Ranjan et al.

complications [4]. The choice between layered
closure and retention closure should be
individualized based on patient factors [5]. Risk of
dehiscence is higher in patients with factors like
obesity, diabetes, chronic steroid use, malnutrition,
and prior abdominal surgeries. The surgeon's
assessment of tissue quality and tension on the
closure.  Anticipated recovery time, pain
management, and potential for follow-up
complications [6].

Aim and Objectives

The present study was conducted to compare
layered closure and retention closure technique for
the abdominal wall in midline laparotomy.

Materials & Methods

The present cross-sectional observational study
included 114 patients between undergoing elective
or emergency midline laparotomy of both genders
and met the specified criteria for inclusion and
exclusion was conducted at the Department of
Surgery, Government Medical College, Bettiah,
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West Champaran, Bihar, India, for a period of one
year (January 2023— December 2023). All were
informed regarding the study and their written
consent was obtained. The Institutional Ethics
Committee gave the study its approval. Data such
as name, age, etc. was recorded. The participants
were monitored and follow up for a period of 1
year.

Inclusion Criteria

® Patients to give written informed consent
® Patient’s age between 18-60 years
®  Available for follow up.

Exclusion Criteria:

e  Patients not give written informed consent

e Patients with immune-compromised status and
patients on chemotherapy or steroid treatment,
re-operation of the abdominal surgery and

e Those unable to attend follow-up.

Sampling Size Determination and Sampling
Technique

The following simple formula would be used for
calculating the adequate sample size in prevalence
study

N=Z2P (1-P)/d

N= sample size, Z= level of confidence, P=
prevalence, d= Absolute error or precision

Z = Is standard normal variate (at 5% type 1 error
(P<0.05) it is 1.96 and at 1% type 1 error (P<0.01)
it is 2.58). As in majority of studies P values are
considered significant below 0.05 hence 1.96 is
used in formula. p = Expected proportion in
population based on previous studies or pilot
studies.
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The sample size was calculated using a single
population proportion formula, by considering,
95% confidence level, a 5% margin of error, and a
6% estimated proportion of overall prevalence

Sample size = 1.962 x 0.06 (1-0.06)/0.052
=86.67

Considering 10% non-response rate, the total
minimum sample size for study was 96 patients.
We included 114 (more than the minimum required
number of cases) cases in the present study. They
were divided into two groups of 60 in Group I and
54 in Group II depending on the closure type,
layered closure (Group I) and retention closure
(Group II) depending on the operating surgeon:
retention closure was done in a single surgical unit
and layered closure was done in rest of the
respective units. All patients underwent treatment
as per department standard protocol. Initial
assessment included complete history, general
physical and systemic examination. All routine
blood investigations such as complete blood count,
blood urea, serum creatinine, serum electrolytes,
blood sugar, liver function test, X-ray Chest and
abdomen, ultrasonography/ Contrast Enhanced
Computed Tomography (CECT) abdomen were
done, if required. Patients were followed-up
meticulously and immediate  postoperative
complications were recorded up to four weeks.

Statistical Analysis

Data thus obtained were subjected to statistical
analysis by using SPSS version 22.0 (IBM Corp.,
2016) and Microsoft 16. P value < 0.05 was
considered significant.

Results

Table 1: Demographic distribution of patients

Parameters Group I (n=60) Group II (n=54) p Value
Method Layered closure Retention closure 0.34
M:F 32:28 24:30

Age (in years) 39.23+12.65 43.83+11.81 | 0.079

Table 1 and figure I, shows that group I had 32 males and 28 females and group II had 24 males and 30 females
with p value is 0.34 and mean age of patients in group I was 39.23+12.65 years and in group II was 43.83+11.81

years respectively with p value is 0.079.
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Figure 1: Assessment of different parameters among two groups
Table 2: Assessment of parameters
Parameters Variables Group I (n=60) Group II (n=54) P value
Pain score Dayl 34 3.8 0.05
Day 2 3.2 3.5
Day 3 2.5 2.8
Day 7 2.1 2.5
Closure status No dehiscence 50 53 0.016
Partial dehiscence 7 1
Complete dehiscence 3 0
Wound healing | Primary intention 58 50 0.33
Secondary intention 2 4

Table 2 and figure I shows that pain score at day 1
was 3.4 and 3.8, at day 2 was 3.2 and 3.5, at day 3
was 2.5 and 2.8 and at day 7 was 2.1 and 2.5
respectively. Closure status had no dehiscence seen
in 50 and 53, partial dehiscence in 7 and 1 and

complete dehiscence in 3 and 0. The difference was
significant (P< 0.05). Wound healing with primary
intention seen in 58 and 50 patients in group I and
IT and secondary intention seen in 2 and 4 patients
respectively.

Table 3: Comparison of complication rate among two groups

Complications Group I(n=60) Group II(n=54) p Value
Frequency (Percentage) | Frequency (Percentage)
Hematoma 6 (10) 2(33.7) 0.193
Suture Sinus formation 4 (6.66) 0 0.032
Infections at the surgical site | 10 (16) 2(33.7) 0.022
Wound gaping 7 (11.66) 3 (5.55 0.25

Table III and figure I, shows that Hematoma in 6 and 2 patient, Suture sinus formation in 4 and O patients,
infection at the surgical site in 10 and 2 patients and wound gaping in 7 and 3 patients in Group I and II
respectively. The difference was significant (P< 0.05).

Discussion

Midline laparotomy, a common surgical approach
for accessing the abdominal cavity, requires careful
closure techniques to prevent complications such as
wound dehiscence, incisional hernia, and infection.
Two primary techniques for closing the abdominal
wall in midline laparotomy are layered closure and
retention closure.” Understanding the differences
between these techniques and their respective
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outcomes is crucial for surgical decision-making.
Because it is less time-consuming and easy to
access, the midline incision has always been the
most popular technique for laparotomies.
Notwithstanding  improvements in  surgical
technique, antibiotic coverage, and suture material,
postoperative wound failure is nevertheless
frequently a serious side effect after laparotomies

[8].
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Numerous risk factors, including as patients' co-
morbid diseases such as diabetes mellitus,
malnourishment, anaemia, uraemia, and a sudden
increase in intra-abdominal pressure following
surgery brought on by vomiting, coughing, or
sneezing, among others, are commonly responsible
for wound failure. Because of these factors, several
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closure techniques have been favoured by surgeons
based on their training and intraabdominal
contamination during the surgical procedure [9].
The present study was conducted to compare
layered closure and retention closure technique for
the abdominal wall in midline laparotomy.
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Figure 2: Comparison of complication rate among two groups

We found that group I had 32 males and 28 females
and group II had 24 males and 30 females. Pain
score at day 1 was 3.4 and 3.8, at day 2 was 3.2 and
3.5, at day 3 was 2.5 and 2.8 and at day 7 was 2.1
and 2.5 respectively. Murugan et al [10] compared
the postoperative wound complications in layered
closure with retention closure technique on 57
consecutive patients who underwent midline
laparotomy. They were divided in to two groups
depending on the closure type, layered closure
(Group A) and retention closure (Group B)
depending on the operating surgeon: retention
closure was done in a single surgical unit and
layered closure was done in rest of the respective
units. Patients were followed-up meticulously and
immediate postoperative complications were
recorded up to four weeks. In Group A there were
30 patients while in group B there were 27 patients.
In layered closure technique out 30 patients 12
(40%) patients developed wound infection, 1
(3.3%) patient developed partial dehiscence, and 2
(6.6%) patients developed complete dehiscence. In
retention closure technique out of 27 patients only
5 (18.5%) patients developed wound infection, 3
(11%) patients developed partial dehiscence and
none of them had complete dehiscence in this
group. There was significant association between
wound complications and patients with uraemia
and hypoalbuminemia. Out of 12 uremic patients 8
(66%) developed wound infection, 2 (16.7%)
patients developed partial dehiscence and 2
(16.7%) patients developed complete dehiscence.
In patients who had hypoalbuminemia, out of seven
patients, 5 (71.4%) patients had wound infection
and 2 (28.6%) patients did not have wound
infection. Four (57.1%) patients had partial
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dehiscence and 2 (28.6%) had complete dehiscence
only 1 (14.3%) patient did not have any dehiscence.

We observed that closure status had no dehiscence
seen in 50 and 53, partial dehiscence in 7 and 1 and
complete dehiscence in 3 and 0. Wound healing
with primary intention seen in 58 and 50 patients in
group I and II and secondary intention seen in 2
and 4 patients respectively. Bande A et al.[l11]
studied comparing single layer closure and layered
closure in 97 patients. The wound infection rate
was 17.18% and 42.42% and burst abdomen rate
was 1.5% and 3.03%, respectively between the two
procedures. They concluded that single layer
closure was less time consuming with fewer
postoperative complications and superior to layered
closure technique. Mohanad A;[12] had reported
comparing mass closure and retention closure in
150 patients. The wound infection rate was 15.8%
and 13.8% and the wound dehiscence rate was
13.5% and 4.1% respectively between the two
procedures. They concluded that prophylactic
retention sutures can decrease the incidence of
abdominal wound dehiscence. However, although
there was a decrease incidence of postoperative
evisceration, wound infection and postoperative
pain, this did not reach statistical significance. In
our study, there were no statistically significant
differences observed between the two groups in
terms of age (39.23+12.65 years in the layered
suturing group vs. 43.83+11.81 years in the
retention closure group, p=0.079). The studies by
Koi rala et al., and Chiu et al., also reported the
mean age of the patients undergoing laparotomy to
be 42 years and 30 years, respectively [13,14].

A recent study done by Murtaza et al., [15] using
modified abdominal wound closure, reported a
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wound infection rate of 33.33%!°. In the present
study, the incidence of Hematoma are 6 (10%) and
2 (3.7%), Suture sinus formation are 4 (6.66%) and
0, Infections at the surgical site arel0 (16%) and 2
(3.7%) and wound gaping are 7 (11.66%) and 3
(5.55%) were in the layered suturing group
compared to the retention closure group
respectively.

Limitation of the study: The shortcoming of the
study is small sample size and short duration of the
study.

Conclusion

Authors found that retention closure found to be
advantageous over layered closure.
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