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Abstract

Background: Nowadays L aparoscopic approach for ap-
pendectomies more used rather open approachfor cases of
acute appendicitis. Most surgeons preferred |aparoscopic
appendectomy as minimal access surgery. There are many
methods for closing of appendicular stump as stapling, ligation
and clipping.

Aim of Sudy: This study was aimed to compare between
two ligation and clipping techniques regardingits safety,
operative time, postoperative outcome and complications.

Patients and Methods: A randomized prospective clinical
trial study included 150 patients with acute appendicitis. The
patients were randomly distributed into 2 main groups (A,
B): In 75 patients we secured the base of the appendix by
ligation method (group A) and in 75 patients by clip Application
(group B).

Results: There was no significant stetistical difference
between the two groups as regard drain insertion or conversion
to open appendectomy. Four patients within ligation group
(A) had been converted to open due to presence of base
gangrene while six patients within clipping group (B) had
been converted to open due to gangrenous base and intra-
operative bleeding. Two casesin clipping group (B) had been
converted to ligation techniques due to wide base which can't
be secured by clip application.

Conclusion: Both methods were effective, safe, and almost
same in complicationsrates. Clip application consumed less
operative time cause of easy application soit doesn't require
more experience or training.
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Introduction

ACUTE appendicitisis considered one of most
common causes of acute surgical abdomen world-
wide. The exact cause of inflammation in acute
appendicitis still not known but the most accepted
theory is obstructive one which explained that the
inflammation occurs secondary to the lumen ob-

Correspondenceto: Dr. Abdelhafez Seleem,
E-Mail: abdelhafzsalim83@amail.com

struction (closed-loop obstruction) with accumu-
lation of bacteria and inflammatory mediators.

Increasing in intraluminal pressure resultsin
endothelial tear which alows invasion of the ap-
pendicular wall by bowel organisms leading to
more inflammation of the wall [1]. When [uminal
pressure more increased, this leads to thrombosis
of the venules and obstruction of lymph vessels
that drain the appendix in spite of continued arteri-
olar flow which leads to vascular congestion and
engorgement of the appendix. Lymphatic and venous
drainages are impaired and ischemia develops[2].

Acute appendicitis commonly presented by
acute right lower abdominal pain, nausea and or
vomiting. During examination there is tenderness
over right iliac fossa with rebound tenderness,
rebound tenderness and rigidity. Because of clinical
presentation of acute appendicitisis usually con-
flicts with many causes of acute abdomen Several
diagnostic scores have been devel oped to increase
the diagnostic accuracy in acute appendicitis as
Alvarado Score, RIPASA Score, Tzanakis Score,
Lintula score and many other scores [3].

In addition to clinical diagnosis |aboratory
investigations as C.B.C and urine analysis can help
in diagnosis. Abdominal ultrasonography (U.S)
using superficial probe and abdominal computer-
ized tomography scanning (C.T) with contrast
could be used in doubtful casesto ensure diagnosis.
The laparoscopic surgery allows afull exploration
of the peritoneal cavity, so it is used as diagnostic
tool in case of acute and complicated appendicitis
[4]. When appendicular mass identified, thereis
debateif it should requires early surgery, or whether
conservative treatment is most appropriate [5].

After conservative treatment a delayed appen-
dicectomy 6-8 weeks later, even if the massre-
solvedon conservative treatment. However, about
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15 -20% of patients will be readmitted with similar
symptoms before the interval appendectomy [6].

Urgent open appendectomy was the routine
treatment of acute appendicitis for many years ago
but nowadays after the era of laparoscopy most of
both patients and surgeons preferred the |aparo-
scopic approach in order to avoid complications
of open method especially wound infection, seroma
and muscle cutting with prolonged hospital stay
and delayed return to daily activity. There are many
methods for securing the base of the appendix
during laparoscopic appendectomy, some of which
are expensive others are not available or technically
demanding including stapling, clipping, extracor-
poreal or intra-corporeal ligation or ligation using
endo-loop [7].

The aim of this study was to compare between
two methods including ligation and clipping tech-
niques regarding feasibility, safety, efficacy, opera-
tive time, postoperative outcome and complications.

Patients and M ethods

A randomized prospective clinical trial study
included 150 patients with acute appendicitis during
the period from March 2017 to March 2020 in
General Surgery Department Bab-Alsheria Hospital
Al-Azhar University.

The patients were randomly distributed into 2
main groups (A, B): Group (A): Ligation Group
included (75) patients, group (B): Clipping Group
included (75) patients.

This study included all cases of acute appendi-
citis with age between 14-40 years and candidate
for laparoscopic appendectomy.

We excluded patients with appendicular mass,
cases with perforation at the base or generalized
peritonitis, cases with appendicular abscess forma-
tion and patients which are not fit for laparoscopic
surgery.

Classic history taking and clinical examination
done for all patients.

Radiological investigation: Abdominal ultra-
sonography was routinely done for confirmation
of diagnosisin al patients. Abdominal CT with
contrast was requested only when indicated in
suspicion of complications. All pati entslrsgceived
pre-operative prophylactic dose of 2gm = gener-
ationcephal osporin one hour before the operation.

Surgical techniques:

We used 3 ports; the first (optic port, 10mm)
was inserted just above the umbilicus. We used 0°

telescope. The second port (5mm) was inserted in
the left iliac fossa through which we inserted a
non-traumatic grasper to do manipulation of viscera
to do diagnostic laparoscopy. The third port (5mm)
was inserted in the suprapubic region as showed
in Fig. (1). The patient positioning the Trendlenberg
position with slight tilt to the left side for good
exposure of the caecum.

10 mm

5 mm

5mm

Fig. (1): Showingthe sites and sizes of ports used in laparo-
scopic Appendectomy.

After insertion of ports and positioning of the
patient we start to identify the cecum and appendix
then we hold appendix up and dissect any adhesions
then start devascularization of mesoappendex using
ligasure or diathermy hook till the base in group
A and B (Fig. 2).

Fig. (2A): Showing dissection of meso appendix using ligasure
device.

Fig. (2B): Showing dissection of meso appendix using hook
instrument.
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Then in ligation group we used ligature of
Vicryl 2/0 intracorporeal Knotsin 25 cases, extra-
corporeal ligature in 25 cases and Endoloop ligation
in 25 cases (Fig. 3).

Fig. (3A): Showing intracorporeal ligation of appendicular
base using vichryl suture.

Fig. (3B): Showing extracopreal ligation of appendicular base.

Fig. (3C): Showing ligation of the appendicular base using
vichryl endoloop.

In clipping group 2 or 3 Titanium clips applied
on the base the size of clip is adjusted according
to base diameter (Fig. 4).

Fig. (4): Showing closure of appendicular base using metallic
titanium clips.
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After division of appendix we used collecting
bag for extraction from umbilical port after chang-
ing the camerato the left iliac fossa port. Then
deflation of gas and port site closure using vichryl
3/0 threads. All patients admitted for one day post
operatively discharged on second day appointed
for follow up in outpatient clinic after 7 days for
stitch removal.

Satistical review:

The data collected and processed using the
SPSS (Statistical Package for Social Sciences)
version 21. Quantitative data was presented as
mean = SD. Qualitative data was presented as
number and percentages value <0.001 was consid-
ered to be statistically significant.

Results

According to collected data there was no
significant statistical difference between both
methodsregarding demographic characteristics
(Table 1).

Table (1): Comparison of demographic distribution of patients
in both groups.

Group (A) Group (B) g
Ligation Clipping valpue
N=75 (%) N=75 (%)
Gender:
Male 39 (52) 42 (56) 0.995
Female 36 (48) 33(44)
Age:
Mean + SD 25.2+9.36 26+10.42 0.678
Range 15-52 14-55

There was a significant statistical difference
between two groups as regarding operative time
which was longer in ligation group A. Therewas
statistically non-significant difference between
both techniques as regarding the hospital stay
(Table 2).

Table (2): Comparison between two groups as regards operative
time and hospital stay.

Group (A)  Group (B) g
Ligation Clipping valpue
N=75(%) N=75 (%)
Operative time:
Mean £ SD 40+£11.5 20+8.2 <0.001
Range 30-45 18-30
Days of hospital stay:
Mean + SD 1.11+0.15 1.32+.2 0.678
Range 1-3 1-2
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There was statistically non-significant difference
between patients underwent different surgical tech-
niques as regarding application of peritoneal drain
orconversion to open. Four patients within ligation
group (A) had been converted to open due to
presence of base gangrene while six patients within
clipping group (B) had been converted to open due
to gangrenous base and intra-operative bleeding.
Two casesin clipping group (B) had been converted
to ligation techniques due to wide base which can't
be secured by clip application (Table 3).

Table (3): Comparison between two groups as regard conver-
sion to open conversion of clipping to ligation or
application of intra peritoneal drain.

Group (A) Group (B)
Ligation
N=75 (%)

Clipping _P-
N=75 (%) value

Application of peritoneal
drain

5(6.6) 6 (8) 0.293
Conversion to open 4 (5.33) 6 (8)

Conversion to ligation due 2(26) 0.385

to very wide base

Asregarding presence of postoperative compli-
cations as fever, post operativecollection, port site
infection, bleeding, intestinal obstruction, there
was no significant statistical difference (Table 4).

Table (4): Comparison between ligation (A) and clipping (B)
techniques as regarding postoperative complications.

Group (A) Group (B)

L _| gation C_|I pping \ ~ e
N=75 (%) N=75 (%)
Fever 1(1.3) 2(26) 0561
Post-operative collection 3 (4) 2(2.6) 0.293
Bleeding 1(1.3) 113 >0.999
Port site infection 2(2.6) 34 0.293
Paralytic ileus 34 2(2.6) 0.293
Stump leakage 0 0 >0.999
Discussion

Proper Closure of appendicular base before
division of appendix is very important step to avoid
major post-operative complications such as perito-
nitis, fecal fistula formation, and peritoneal sepsis.
In laparoscopic appendectomy, ligation of the
appendicular base can be difficult because intrac-
orporeal ligation needs more |aparoscopic training
and the surgeon may be doubt about the reliability
of the knot, So many surgeons searching for other
simple and safe methods for appendicular stump
closure [7].

Many methods of closure are tried and used
for example extracorporeal ligation, end-loop,
titanium clips, stapler and handmade loops. The
most appropriate method still remains to be a
controversy [8].

In our study, we compared between two meth-
ods for closure of the appendicular base (ligation
and clipping) as regard safety, competence and
complications related to each technique. In current
study, male represented 56% and femal e represented
44% of the operated patients by titanium clipping.
In Dixit and Gogate [9] study where male repre-
sented 63.3% and femal e represented 36.7% of the
operated patients.

In our study, male represented 55.6% and fe-
mal e represented 44.4% of the operated patients
by polymeric clips. Also, thisin agreement with
Reinkeet al. [10] study where male represented
44% and femal e represented 56% of the operated
patients.

In this study the mean operative time was 40
minutes among patients operated by ligation. In
another study of Sheishaa et al. [11] the mean
operative time was 54.6 minutes.

In our study, the mean operative time among
patients operated with polymeric clip application
was 25 minutes. In Reinkeet al. [10] study the mean
operative time was 45 minutes.

Our study concurs with Kiudelis et al. [12]
which revealed that intra-corporeal ligation isa
safe technique, and cheaper than end loops but it
needs more training for beginners. Compared with
laparoscopic staplers, end loops have an advantage
as they are cheaper than stapling device.

Also, our results confirmed by a study of Deans
et al. [13] reported that using absorbable clip can
achieve a high degree of intraluminal pressure and
lowering the cost, beside their use is acceptable
for securing the appendicular stump.

Our study matched with results of other studies
that using of metallic clips for appendicular stump
closure is safe with less operative time due to
simple application of the clip in laparoscopic
appendectomy and also it provides a useful alter-
native of intra-corporeal ligation [14].

In addition, the ideal suture materia should be
biocompatible and react less to tissue. The ideal
method for appendix stump closure in laparoscopy
should be technically easy to use, safe, readily
accessible, and reliable, with |ess operative duration
and less cost [7].
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In our current study, the gangrene and or fria-
bility of the base in some casesis considered as
limitation for both techniques which may lead us
to open appendectomy to ensure safe stump closure
to avoid post operative stump leakage or fistula.

Conclusion:

Both Ligation and clipping of appendicular
base were effective, safe, feasible and the samein
complications rate. Ligation method is related to
more operative time and needs more training than
clipping method which is easier and simpler for
trainers.
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