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Abstract

Background: Gastrointestinal anastomosisis considered a
step in the surgeons’ daily practice that has alot of debates.
There are several techniques used, but hand sewn remains the
gold standard for anastomosis. It has been a controversy regard-
ing the outcomes of single layer or double layers anastomosis.

Aim of Sudy: The aim of this study isto compare outcomes
regarding the efficiency, safety and the cost effectiveness asso-
ciated with each technique.

Patients and Methods: The study included 100 patients in-
dicated for intestinal anastomosis at El-Minia University Hos-
pital and Suad Kafafi University Hospital between June 2022
and June 2023. The patients were randomized into two equal
groups; group A for single layer intestinal anastomosis (SLIA)
and group B for double layersintestinal anastomosis (DLIA).
Patients aged >18 years indicated for elective or emergency in-
testinal anastomosis for different causes were included. Post-
operatively, all the patients were assessed for anastomotic leak.
Also, duration required to perform the intestinal anastomosis,
hospital stay, morbidity and mortality were assessed. Rate of
anastomotic leak was the primary outcome while length of hos-
pital stay and other complications were considered the second-
ary outcome measures.

Results: Enteroenteric anastomosis was the commonest.
Eighty patients underwent elective surgery and 20 patients
underwent emergency surgery. The duration of anastomosis
was significantly shorter in group A (p=0.00). There were 3
anastomotic leaks; onein group A (2%) and 2 in group B (4%)
(p=0.55). Seroma and SSI were recorded postoperatively in the
initial 3 months. There was 1 death in each group due to septic
shock after leak. Hospital stay in group A was comparable to
that of group B (p=0.92).

Conclusion: SLIA has proved safety and feasibility with-
significant reduction in duration of anastomosis and was com-
parable to the DLIS in postoperative outcome.
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Introduction

HAND sewn suturing technique is popular because
most surgeons are familiar with the procedure and
the suture materials are affordable and available[1].
The reported rate of failure of intestinal anastomosis
ranges from 1.5% to 2.2%, depending on the type of
anastomosis, whether the operation was elective or
emergency, general factors like age, nutrition, co-
morbidity and local factors like vascularity, suture
technique and sepsis. Anastomotic leak increases
the length of hospital stay, the cost of the treatment
and mortality rate [2]. It has been a controversy re-
garding the outcomes of single layer or double lay-
ers anastomosis. Double layers anastomosisistime
consuming, defective in serosal apposition and car-
iestherisk of anastomotic stricture[3]. Single layer
intestinal anastomosis causes less tissue ischemia or
stricture with less time and cost without adding to
therisk of leak, so, it is currently popular [4]. The
main goal of this study isto add further insight on
the choosing of either single layer or doublelayers
anastomosis by comparing outcomes associated
with each technique.

Patients and M ethods

The study included 100 patients indicated for
intestinal anastomosis at El-Minia University Hos-
pital and Suad Kafafi University Hospital between
June 2022 and June 2023. The study was approved
by the Institutional Ethics Committee of Minia Col-
lege of Medicine. Written informed consent was
obtained from all included patients. The patients
were randomized into two groups by chit and box
method, each group included 50 patients. Group A
was assigned for single layer intestinal anastomo-
sis(SLIA) and group B for doublelayersintestinal
anastomosis (DLIA). Patients aged >18 years indi-
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cated for elective or emergency intestinal anasto-
mosis for different causes were included regardiess
of the type of anastomosis (end-to-end, end-to-side,
sideto side). Patients requiring rectal, duodenal, or
gastric anastomosis, patients who were inoperable
or refusing to give a consent, patients with preop-
erative comorbidities (like hypertension, diabetes
mellitus, immunodeficiency, bleeding disorders,
sepsis and septic shock, cachexia, ICU admission
and TPN), patients whose anastomosis ended with
stoma, patients with postoperative complications
related to anesthesia, renal, pulmonary, and cardiac
conditions were excluded.

All patients were operated by a consultantsur-
geon or senior registrar. Postoperatively, al the
patients were assessed for anastomotic leak which
was defined as clinical or radiological signs of
leak together with fever above 38°C or septice-
mia, symptoms and signs of peritonitis (e.g. fever,
persistent abdominal pain, tachycardia. Leukocy-
tosis) or presence of intraperitoneal abscess and
confirmed by abdominal ultrasound or established
enterocutaneous fistula [5]. Also, duration required
to perform the intestinal anastomosis, hospital stay,
morbidity (i.e. complications like seroma, surgical
site infections) and mortality were assessed. After
discharge, patients were followed-up every month
for 3 months and were evaluated for complications
like anastomotic leak, surgical site infections and
bleeding. Rate of anastomotic leak was the prima-
ry outcome while length of hospital stay and other
complications were considered the secondary out-
COme measures.

Surgical technique:

The diseased intestinal segment was resected ac-
cording to standard resection technique. The intesti-
nal cut ends were cleaned with 5% povidone iodine
(Betadine) swab. SLIA was carried out using a con-
tinuous 3/0 polyglycolic acid (Vicryl) sutures with
round needle involving all layers except the muco-
sa. Stitch bites were applied 4-6mm away from the
cut edge with 5mm distance from each other with
larger bites at the mesenteric border to ensure ade-
quate sealing [6] (Fig. 1).

DLIA was constructed using a continuous 3/0
polyglactin sutures with round needle for the first
layer and interrupted 3/0 polyglycolic acid (Vicryl)
sutures for the outer seromuscular layer inverting
thefirst layer [7] (Fig. 2).

The mesenteric window was closed to prevent
internal herniation. To confirm the patency, the
anastomotic segment was pal pated gently between
fingers. Abdominal tube drains were placed when-
ever necessary.

Satistical analysis:

Values are given as medians + SD (Standard
Deviation) or percentage. To compare parametric

data, independent samples t-test was used, whereas
comparing nonparametric data was done using Chi-
square tests. p-value less than 0.05 was considered
statistically significant.

Fig. (1): Group A Hand sewn single layer intestinal anastomosis
(SLIA).

Fig. (2): Group B for double layers intestinal anastomosis
(DLIA) interrupted suture after continues suture.

Results

A hundred patients were included, 50 in SLIA
and 50 in DLIA. The age and gender in both groups
were comparable (p=0.11, 0.51; respectively). En-
teroenteric anastomosis was the commonest with
no statistically significant difference between the
2 groups (p=0.90). Eighty patients underwent elec-
tive surgery and 20 patients underwent emergency
surgery with no statistically significant difference
between the 2 groups (p=0.61). Closure of stoma
following emergency intestinal resections was the
most common cause of intestinal anastomosisin
both groups. Other common causes included ma-
lignancy (like colonic cancer), bowel obstruction,
strangulated hernia, bowel ischemia and bowel per-
foration (Table 1).

The duration of anastomosis was significantly
shorter in group A (p=0.00). There were 3 anasto-
motic leaks; onein group A (2%) and 2 in group B
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(4%) with no statistically significant difference be-
tween the 2 groups (p=0.55). Seromaand SSI were
recorded postoperatively in theinitial 3 months, but
the difference between the 2 groups was not statisti-
cally significant (p=0.64, 0.50; respectively). There
was 1 death in each group. Mortality was due to
septic shock after leak in a patient who underwent
an enterocolic anastomosis for malignancy in group
A and another patient who underwent enteroenter-
ic anastomosis for bowel perforation in group B.
Hospital stay in group A was comparable to that of
group B (p=0.92) (Table 2).

Table (1): Patient’ s general characteristics.

Group A
(No., %)

Group B p-
(No.,%) vaue

Age (mean + SD) 44.90+9.38 47.84+9.28 0.11

Gender:
- Mae 33 (66) 36 (72) 0.51
- Female 17 (34) 14 (28)
Type of anastomosis:
- Entero-enteric 37 (74) 35 (70) 0.90
- Entero-colic 5 (10) 6 (12)
- Colo-colic 8 (16) 9 (18)
Emergency 11 (22) 9(18) 0.61
Elective 39 (78) 41 (82)
Indication for bowel
anastomosis:
- Closure of stoma 26 (52) 24 (48) 0.96
- Malignancy 8 (16) 11 (22)
- Bowe obstruction 6 (12) 4(8)
- Strangulated hernia 3 (6) 4(8)
- Bowel ischemia 24 3(6)
- Bowel perforation 24 24
- Fistula 3(6) 24
Table (2) Outcome and hospital stay.
Group A Group B p-
(No., %) (No.,,%)  vaue
Operative time 19.00+1.42 30.34+1.68 0.00
(mean £ SD, minutes)
Complications:
- Leak 1(5) 2(10) 0.55
- Seroma 2(10) 3(15) 0.64
- SS 4 (20) 6 (30) 0.50
Mortality 1(5) 1(5) 1.00
Hospital stays 7.84+2.01 7.88+193 092
Discussion

Intestinal anastomosis has become aroutine pro-
cedure over the last 200 years due to advancesin
technique, better management of sepsis, use of an-
tibiotics and aseptic precautions. Although stapled
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method shown to be superior, handsewn anastomo-
sisis dtill widely adopted in many institutions [8,9].
Accurate union of two viable bowel ends without
tension with good blood supply is the key to a suc-
cessful anastomosis. The double layers anastomosis
technique is technically demanding especially in
deep areas like pelvis [10,11]. But Halsted demon-
strated that bowel anastomosis can be safely done
using asingle layer of sutures. Thereis still debate
concerning the best type of handsewn anastomosis
with respect to appropriateness, ease of accomplish-
ment, duration required to create the anastomosis,
outcomes and cost effectiveness. Reduced time
duration and lower cost of suture materials are the
main benefits of single layer anastomosis over dou-
blelayers [12].

The mean duration of anastomosis was signif-
icantly shorter in SLIA group (19.00+1.42 and
30.34+1.68 minutes for SLIA and DLIA groups,
respectively) (p=0.00). Thisis comparableto re-
sults obtained by other studies [4,5,13]. In the pres-
ent study, the incidence of anastomotic leak, sero-
maand SSI was comparabl e between both groups.
There were 3 cases of postoperative leak in 3 months
follow-up period; 1in SLIA group (2%) and 2 in
DLIA (4%) which was comparable to the incidence
reported in recent studies with no significant differ-
ences between the 2 groups. A comparative study
by Singh et al., on 60 patients showed asimilar leak
rate of 6.7% in both groups [13]. Also, Burch et al.,
documented a similar leak rate in both groups [5].
Herrle et al., reported aleak rate of 3.1% and 4.9%
in SLIA and DLIA; respectively [14]. It should be
mentioned that anastomotic leak depends on many
factors other than the technique (like diabetes mel-
litus, malnutrition, anemia, sepsis, Crohn’s disease,
steroid use, previous chemotherapy and irradiation
[15,16]. A total of 2 deaths (one in each group 2%)
were recorded in our study during the follow-up pe-
riod due to anastomotic leak superadded by septic
shock.

Mortality rate in the present study was compa-
rable to a study by Aniruthan et al. 121 who report-
ed amortality rate of 1.92% and 3.7% in SLIA and
DLIA; respectively and Herrle et al., who reported a
mortality rate of 1.5% in SLIA group [14] . The mean
hospital stay in our study was 7.84 daysin SLIA
and 7.88 daysin DLIA, which was comparable to
8.33 daysin SLIA and 8.89 daysin DLIA by An-
iruthan et a., [12] 7.9 daysin SLIA and 9.9 daysin
DLIA by Burch et a., [5] and 8.97 daysin SLIA and
8.93 daysin DLIA by Singh et a. [13] with no sig-
nificant difference between the two groups. Further
studies may be needed to compare other long-term
outcomes like anastomotic site stricture etc.

Conclusion:

Apart from significant reduction in duration of
anastomosis, the SLIA was comparable to the DLI-
Sin reference to leak rate, morbidity, mortality and
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hospital stay. SLIA can be considered safe and fea-
sible in elective and emergency context. We advo-
cate the use of the single layer method for bowel
anastomosis.
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