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ABSTRACT

Laparoscopic appendectomy is a safe procedure without the need for a full laparotomy with the advent of minimal access surgeries. The closure of
the appendiceal stump is an important step in laparoscopic appendectomy surgeries because of dreadful post-operative complications from its
inappropriate management. Options for securing base of appendix include endoscopic staplers, loop ligatures and hem-o-lock clips depending
upon the surgeon's choice. This randomised controlled trial study aims to compare the safety and feasibility of using above mentioned methods for
securing the base of the appendix in laparoscopic appendectomy.

150 patients who underwent laparoscopic appendectomy under general anaesthesia after confirmation of appendicitis, were included in this
prospective study over a period of 25 months. Usage of endoscopic staplers, loop ligatures and hem-o-lock clips were compared in terms of mean
duration of surgery, intraoperative complications, post operative complications, mean duration of hospital stay and cost effectiveness.

The mean duration of surgery was highest with loop ligatures and least with the usage of endoscopic staplers. Endoscopic stapler group had no intra
operative or post operative complications. Loop ligature and hem-o-lock groups were associated with hemorrhage and intra operative appendicular
rupture in one patient each and had to be converted into an open procedure. Post operative complications (post operative ileus, stump appendicitis,
intra-abdominal abscess formation) were more pronounced with the usage of loop ligatures and least with endoscopic staplers. Hem-o-lock clips
were most cost effective and staplers the least. Mead duration of hospital stay was maximum for loop ligatures and least for hem-o-lock clips.

The routine use of staplers to secure the appendiceal stump during laparoscopic appendectomy can contribute to a reduction in the complexity of
the procedure and mean duration of the surgery. However, need for a larger port and its cost may be the limiting factors for its use. The usage of
Hem-o-lock clips for closure of appendiceal stump is safe, feasible and cost effective procedure in patients with mild to moderately inflamed base
ofappendix. Loop ligatures are more cost effective than staplers but requires more time for surgery than other two methods and need to convert into
an open appendectomy in case of intraoperative complications are the major concerns.
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INTRODUCTION

Acute appendicitis is the most common cause of acute abdomen with an
incidence of 1 in 1000 person(1). Luminal obstruction of the appendix
progresses to suppurative inflammation and may lead to perforation,
peritonitis or an appendix mass/abscess, if timely intervention is not
done(2). Classical features include anorexia, fever, periumbilical pain
that migrates to the right iliac fossa tenderness and guarding in the right
iliac fossa. Atypical presentations are particularly common in preschool
children. Acute appendicitis is a clinical diagnosis(2).Inflammatory
markers and an ultrasound scan/computed tomography are useful
investigations when the diagnosis is difficult(3).

Gold standard Treatment is by emergency appendicectomy after
appropriate fluid resuscitation, intravenous antibiotics and
analgesics(3) Laparoscopic appendectomy is a safe and efficient
operative procedure and provides beneficial advantages over open
method including shorted hospital stay, decreased need for post
operative analgesia, early food tolerance, lower incidence of wound
infection and earlier return to work(4)

During a laparoscopic appendectomy, the closure of the appendiceal
stump is an important step for its potentially serious postoperative
complications due from an inappropriate management. The
development of life-threatening events such as postoperative
peritonitis, sepsis, fistulas have been noted(5). The guiding principles
include the need for secure and an inert closure of the appendiceal
stump without any injury to the cecum, with minimal risks of
complication attributable to the closure technique.

Options for appendiceal stump closure span a variety of options
including endoscopic staplers, loop ligatures and hem-o-lock
clips(6,7). However, alternatives for appendiceal stump closure have
advantages and disadvantages against the different clinical stages of
acute appendicitis, Knowledge about and appropriate use of all of them
are important for a safe and more cost-effective procedure.

PATIENTSAND METHODS
A prospective randomised control study was done over 150 patients
over a period of 28 months. Using computerized randomisation,
patients were assigned to three groups which denoted appendiceal
stump closure using endoscopic staplers, loop ligatures, hem-o-lock
clipsinallocationratioof 1:1:1.

All diagnosed cases of an acute appendicitis between the age group of
18-60 years irrespective of sex and previous abdominal surgeries were
enrolled. Patients aged less than 18 years and more than 60 years,
patients with pregnancy and formed appendicular lump were
excluded.

All included patients underwent laparoscopic appendectomy after
confirmation of a diagnosis under general anesthesia.

Patients were followed up post operatively at 1 week, 4 weeks and at 3
months to rule out post-operative wound infections (according to
Clavian dindo classification), ileus, feculent discharge from the
operative site (enterocutaneous fistula). Patients were followed up
similarly to rule out stump appendicitis, collection in the right iliac
fossa and ultrasonography or contrast enhanced tomography was used
to confirm in suspected cases.

DISCUSSION:

Laparoscopic appendectomy is the preferred approach in
uncomplicated appendicitis(8). However, there are many different
techniques within procedure, including positioning of trochars and the
closure of appendicular stump. The most important concern in
laparoscopic appendectomy is the safety of the method used for the
closure of appendicular stump. The preferred method for appendiceal
stump closure varies among surgeons and institutions. In this
prospective study we aim to compare the safety and feasibility of using
endoscopic staplers, loop ligatures and hem-o-lock clips for securing
the base of the appendix.
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Table 1 Comparing Safety And Feasibility Of Various Methods To Secure Base Of Appendix In Laparoscopic Appendectomy

Endo staplers

Loop ligatures

Hem-o-lock clips

Duration of 33.1+6.1

surgery (hrs in

45659

42.6+4.1

Intra operative appendicular rupture (n) - 0
Conversion to open procedure (n) - 0
Requirement of larger port (n) - 50

mean + SD)
Intra operative  |Hemorrhage (n) - 0 Hemorrhage (n) - 1 Hemorrhage (n) - 1
complications |Bowel trauma (n) - 0 Bowel trauma (n) - 0 Bowel trauma (n) - 0

Intra operative appendicular rupture |Intra operative appendicular rupture
(n)-1
Conversion to open procedure (n) - 2 |Conversion to open procedure (n) - 2
Requirement of larger port (n) - 0

)-1

Requirement of larger port (n) - 1

Post operative
complications

Post operative ileus (n) - 0
Intra-abdominal abscess (n) — 1
Wound infection (n) - 0

Stump appendicitis (n) - 0
Reoperation (n) - 0
Enterocutaneous fistula (n) - 0

Post operative ileus (n) - 2
Intra-abdominal abscess (n) -1
Wound infection (n) - 0
Stump appendicitis (n) - 1
Reoperation (n) - 1
Enterocutaneous fistula (n) - 1

Post operative ileus (n) - 1
Intra-abdominal abscess (n) -1
Wound infection (n) - 0
Stump appendicitis (n) - 0
Reoperation (n) - 0
Enterocutaneous fistula (n) - 1

Duration of 64.7+13.9 65.2+13.6 63.8+13.5
hospital stay (hrs

in mean + SD

Cost (INR) 6400 2100 800

In our study, mean duration of surgery was 33.1 minutes in endoscopic
stapler, 45.6 minutes in loop ligature and 42.6 minutes in the hem-o-
lock clip group. This is comparable to a study by Colak E et al, where
duration of surgery was 64.7+ 19.22 minutes in hem-o-lock group and
75.4+ 23 minutes in loop ligature group(9).

In this study, hemorrhage was seen in one patient in both loop ligature
and hem-o-lock clip group. There was no intra operative bowel trauma
in any of the groups. One patient in loop ligature group and hem-o-lock
group had intra operative appendicular rupture. Two patients each in
loop ligature and hem-o-lock groups had to be converted to open
appendectomy due to the above mentioned complications. All cases of
endoscopic stapler group required a larger port, whereas only one
patient in hem=o=lock required a larger port which is statistically
significant (chi square=52.17, p value=<0.0000001)

In a similar study conducted by Kliuchanok K et al. three cases of
intraoperative hemorrhage occured in hem-o-lock group. Three cases
of hemorrhage, four cases of bowel injury and two cases of
intraoperative respiratory complications occurred in stapler
group(10).

In our study, post operative ileus was seen in two patients of loop
ligature group and one patient of hem-o-lock group. All three groups
had one case of post operative intra-abdominal abscess formation.
Stump appendicitis complicated one case in the loop ligature group
and, one case of enterocutaneous fistula was seen in both loop ligature
and hem-o-lock clip group (chi square=4.167, p value= 0.8418). In a
study done by Colak E et al, there was no statistically significant
difference in overall non-surgically or surgically related complicatons.
Post operative peri-appendicular abscess was developed in a patient
from loop ligature group, who was successfully treated by
interventional drainage(9).

Mean duration of hospital stay was reported to be 64.7+ 13.9, 65.2 +
13.6, and 63.8+ 13.5 hours in endoscopic stapler, loop ligature and
hem-o-lock groups respectively in our study. As per the study by Hue
CS etal, the mean duration of post operative hospital stay was 5.3+ 2.3
days in hem-o-lock group and 5.2+ 1.6 days in endo loop group. In
another study by Kliuchanok K et al, mean postoperative stay was 2.9
days in hem-o-lock clip group and 3.7 days in staplers group(10).

According to our study, endoscopic staplers are the costliest followed
by loop ligatures and then hem-o-lock clips. This was also observed by
Hue CS et al, where it was inferred that hem-o-lock clips are more
economical than endo loop ligatures(11).

CONCLUSIONS:

The laparoscopic approach to appendicitis has improved the outcome
of appendectomy, but requires laparoscopic skills of the surgical team.
The routine use of staplers to secure appendiceal stump during
laparoscopic appendectomy contribute to a reduction in the
complexity and mean duration of the surgery. If staplers were as cheap

as hem-o-lock clips, the routine use of staplers in laparoscopic
appendectomy would arguably be the better option. Hem-o-lock non
absorbable plastic clips being the most effective and easy to apply, can
be preferred in patients with mild to moderately inflamed appendix.
Endo loops though frequently used, requires more duration for surgery,
less cost effective than hem-o-lock with frequent post op
complications.

Thus, we could conclude that ideal method for appendiceal stump
closure can be decided based on intra-operative findings, possibility of
inadvertent post-operative complications and the affordability of the
patient.

Figure 1: Application Of Endo-stapler For Securing Base Of
Appendix In An Inflamed Appendix

e

Figure 2: Securing Base Of Appendix With Endo-loop Ligature
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Figure 3: Securing Base Of The Appendix With Hem-o-lock Clips
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