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Abstract

Background: Closure of temporary stomas, such as loop ileostomy and colostomy, is a key restorative procedure in colorectal surgery.
Traditionally performed by hand-sewn anastomosis, mechanical stapling is an alternative that may reduce morbidity, operative time, and
recovery period. Therefore, the aim of study is to compare stapler and conventional hand-sewn techniques for stoma closure in terms of
operative outcomes, complication rates, and hospital stay, in order to identify the superior short-term approach. Material and Methods: This
prospective randomised controlled trial included 70 adult patients undergoing loop ileostomy or colostomy closure, allocated equally to
stapler or hand-sewn groups. Outcomes analysed were morbidity, mortality, ileus/small bowel obstruction, anastomotic leak, surgical site
infection, bleeding, reoperation, and hospital stay. Results: Overall morbidity was significantly lower in the stapler group (5.7%) compared
with the hand-sewn group (25.7%, p=0.002). Wound infection (5.7% vs 25.7%, p =0.022) and anastomotic leak (0% vs 5.7%, p = 0.040)
were less frequent in the stapler group. No mortality occurred. Stapler patients had a shorter mean hospital stay (7.0 +0.84 days) compared to
hand-sewn patients (11.2+0.76 days, p=0.043). Conclusion: Stapler closure of stomas offers reduced morbidity, wound infection, and
hospital stay compared to the hand-sewn technique, and should be considered when anatomy and resources allow.

Keywords: Stapler Anastomosis; Hand-Sewn Anastomosis; Stoma Closure; lleostomy Reversal; Colostomy Reversal; Surgical Site

Infection; Hospital Stay.

Received: 02 May 2025 Revised: 12 July 2025

Accepted: 19 August 2025 Published: 30 August 2025

INTRODUCTION

Temporary stomas, such as loop ileostomies and loop
colostomies, are frequently used to divert faecal flow to
protect distal anastomoses or manage complications such as
obstruction, perforation, or trauma.™

Once the primary pathology is resolved, closure of the
stoma is undertaken to restore bowel continuity and
improve quality of life.

Historically, hand-sewn techniques — originating from
descriptions in the Sushruta Samhita,[d refined by
Lembert,®l and Halsted,) — have been the standard.
Surgical staplers, introduced in the 20th century,™" allow
for rapid, uniform closure, reduced tissue handling, and
improved access.®!

Multiple trials and meta-analyses,[1®%1 have shown stapler
closure to reduce small bowel obstruction, wound infection,
and length of stay. Concerns exist over cost and staple-line
strictures.’! This study prospectively compares stapler
versus hand-sewn closure.

MATERIALS AND METHODS

Study Design: Prospective, randomised controlled trial
over 15months in the Department of General Surgery,
TMMC&RC, Moradabad.

Sample Size Calculation: Calculated from previous studies
using the formula:

n= (6 +062?) [Zrun +Z1p]?

(X1 - %2)?
Where:
n = sample size per group
61, 62 = SD of the two groups
X, X2 = mean values
Z1-0/2 = standard normal variate (CI 95%)
Z:-B = standard normal variate (power)
This gave 35 patients per group (total 70).
Randomisation:
Computer-generated list in sealed envelopes:
. Group 1: Hand-sewn anastomosis
. Group 2: Stapler anastomosis
Inclusion Criteria
e Adults 18-80 years
e Suitable for planned stoma closure
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Exclusion Criteria

. Untreated tuberculosis

. Immunosuppressed

. Chronic renal/hepatic/cardiac disease

. Permanent stoma

Preoperative Assessment

Full examination, CBC, LFT, KFT, viral markers,

urinalysis, imaging (USG * loopogram).

Technique

. Hand-sewn: single/double layer polyglactin or silk.

e Stapler: side-to-side using linear cutting stapler,
enterotomy stapled closed.

Outcomes: Morbidity, mortality, ileus/SBO, leak/fistula,

SSlI, bleeding, reoperation, hospital stay.

Analysis: SPSS v20; y? for categorical variables, t-test for

continuous; p<0.05 significant.

REesuLTs

A total of seventy patients were randomised equally to each
group. [Table1] shows demographics. Mean age was
35.91 + 15.44 years (majority aged 20-30, 35.7%), with 72.9%
male. Stomas were most often created after exploratory
laparotomy (57.1%). lleostomy reversals comprised 95.7% of
cases.

Overall morbidity [Table2] was significantly lower in the
stapler group (5.7%) than in the hand-sewn group (25.7%,
p=0.002). Mortality [Table3] was nil in both groups.
Ileus/SBO [Table4] affected only 1 patient (2.9%) in the
hand-sewn group. Anastomotic leaks [Table 5] occurred in 2
hand-sewn patients (5.7%) and in none of the stapler group
(p=0.040).

Complications [Table 6] such as wound infection were higher in
the hand-sewn arm (25.7% vs 5.7%, p=0.022). Bleeding and
reoperation occurred only in hand-sewn patients. Mean hospital
stay [Table 7] was significantly shorter for stapler patients
(7.0+0.84 days) compared to hand-sewn (11.240.76 days,
p=0.043).

Table 1: Demographic data

Parameter Frequency (n) Percentage (%)

Age groups (yrs) <20 9 12.85714
20-30 25 35.71429
31-40 12 17.14286
41-50 11 15.71429
51-60 7 10
>60 6 8.571429

Mean age+SD (yrs) 35.91+15.44

Gender Female 19 27.1
Male 51 72.9

Diagnosis Exploratory Laparotomy 40 57.14286
Ileostomy 25 35.71429
Perforation 5 7.142857

Procedure Colostomy Reversal 3 4.3
lleostomy Reversal 67 95.7

Anastomosis Hand-sewn anastomosis 35 50
Stapler anastomosis 35 50

Total 70 100

Table 2: Comparison of both the groups in relation to Morbidity

Morbidity Group 1 (Hand Sewn Anastomosis) Group 2 (Stapler Anastomosis)
Frequency (n) Percentage (%) Frequency (n) Percentage (%)
No 26 74.3 33 94.3
Yes 9 25.7 2 5.7
Total 35 100.0 35 100.0
X2 2.007
p-value 0.002*

Table 3: Mortality

Mortality Group 1 (Hand Sewn Anastomosis) Group 2 (Stapler Anastomosis)
Frequency (n) Percentage (%) Frequency (n) Percentage (%)
No 35 100.0 35 100.0
Yes 0 0 0 0
Total 35 100.0 35 100.0

Table 4: lleus/small bowel obstruction

lleus/small bowel Group 1 (Hand Sewn Anastomosis) Group 2 (Stapler Anastomosis)

obstruction Frequency (n) Percentage (%) Frequency (n) Percentage (%)
No 34 97.1 35 100.0

Yes 1 2.9 0 0

Total 35 100.0 35 100.0

X2 3.667

p-value 0.056*
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Table 5: Anastomotic leak/ enterocutenous fistula

Anastomotic leak/ Group 1 (Hand Sewn Anastomosis) Group 2 (Stapler Anastomosis)
enterocutenous fistula Frequency (n) Percentage (%) Frequency (n) Percentage (%)
No 33 94.3 35 100.0

Yes 2 5.7 0 0

Total 35 100.0 35 100.0

X2 2.615

p-value 0.040*

Table 6: Complications

Complications Group 1 (Hand Sewn Anastomosis) Group 2 (Stapler Anastomosis)
Frequency (n) Percentage (%) Frequency (n) Percentage (%)
Pelvic sepsis 0 0
Wound infection 9 25.7 2 5.7
Bleeding 1 2.9 0 0
Re-operation 2 5.7 0 0
Total 35 100.0 35 100.0
X2 1.123
p-value 0.022*
Table 7: Hospital stay
Hospital stay Group 1 (Hand Sewn Anastomosis) Group 2 (Stapler Anastomosis)
Mean SD Mean SD
11.2000 .75926 7.0000 .84017
t-test 1.889
p-value 0.043*
DiscussioN are needed. Until then, surgical judgment — informed by

This study confirms that stapler closure of stomas is

associated with  significantly reduced postoperative
morbidity and shorter hospital stay compared to
conventional  hand-sewn anastomosis. Our results

correspond with those of Hasegawa etal,l’®l and Gong
etal,l*?l who reported lower small-bowel obstruction rates,
fewer infections, and shorter recovery periods with stapled
methods.

The reduction in morbidity with staplers may be attributed
to uniform tissue approximation, minimal bowel handling,
and decreased operative time®. Although
meta-analyses,'>1 suggest similar leak rates between
techniques, in our series leaks occurred only in the
hand-sewn group. Hospital stay in stapler patients was
around four days shorter — consistent with other RCTs and
systematic reviews.[10-%]

While staplers have an initial cost, savings may be seen
through fewer complications and shorter admissions.
However, technical limitations, such as use in cases of
bowel oedema or luminal mismatch, must be recognised,
and proficiency in both techniques remains essential.

CoNcLUSION

Stoma closure using stapler anastomosis offers clear
advantages in reducing morbidity, complications, and
hospital stay, and is supported by current evidence as the
preferred technique when anatomy and resources permit.
The conventional hand-sewn method remains useful in
cases of friable bowel, luminal discrepancy, or cost
constraints.Future  large-scale,  multicentre  studies
incorporating cost-benefit analysis, long-term anastomotic
stricture rates, and patient-reported quality-of-life outcomes

patient factors, intra-operative findings, and
availability — should guide the choice of technique.
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