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ABSTRACT

BACKGROUND: Acute appendicitis is the leading emergency condition among surgical abdominal diseases. The treatment of choice
for appendicitis is open or laparoscopic appendectomy. There are different methods for appendiceal stump closure. Laparoscopic ap-
pendectomy became more applicable with hand-made endo-loop applications to close the appendiceal stump, especially in state hospi-
tals where the resources were limited. This article aims to evaluate the outcomes of patients undergoing laparoscopic appendectomy
with the appendiceal stump closure using a hand-made endo-loop.

METHODS: Fifty patients undergoing laparoscopic appendectomy with the appendiceal stump closure using a hand-made endo-loop
in the General Surgery Department of our hospital between June 2014 and December 2018 were evaluated. The ages, genders, length
of stay in the hospital, complications, and histopathological investigation results of the patients were gathered retrospectively. Lapa-
roscopic appendectomy was performed with three ports. The appendiceal stump was closed using two hand-made endo-loops. The
loop was made with a modification of Roeder’s loop whose safety was proven in the literature. The first port was introduced to the
abdomen with the open method. SPSS 26.0 statistical program was used for statistical analysis.

RESULTS: Thirty-one (62%) of patients were males and 19 (38%) of them were females. The mean age was 32.2*| 1.9 years. The age
ranged between 19 and 74 years. The median length of stay in the hospital of the patients was |1.124£0.47 days. One of the patients was
21 weeks pregnant. A surgical site infection occurred in one patient during the post-operative period. Recovery was obtained with
antibiotherapy. No leakage through the base of the appendix or cecal fistula was determined in none of the patients.

CONCLUSION: One of the most important parameters in the cost of laparoscopic appendectomy is the closure technique of the
stump. The cost comes into question much more especially in state hospitals where the resources are limited. Appendiceal stump
closure using a hand-made endo-loop is an easy, safe, and cost-effective method.
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INTRODUCTION

Acute appendicitis is a surgical pathology requiring surgery
most commonly among presentations to the emergency de-
partments.l'*! The treatment is appendectomy. Due to lesser
post-operative pain, shorter length of stay in the hospital,
ensuring an earlier return to normal daily life, and provid-
ing more satisfactory cosmetic outcomes, laparoscopic ap-
pendectomy is increasingly performed in recent years. One

of the most important differences between laparoscopic ap-
pendectomy and open appendectomy is the method used to
close the appendiceal stump. The methods such as titanium
endoclips, nonabsorbable polymer clips (hem-o-loc clips), sta-
pler, endo-loop, knot pusher, extracorporeal or intracorpo-
real tying, use of Ligasure®, and cutting with bipolar cautery
were used in the laparoscopic appendectomy.l'**l The high
cost of materials used during the closure of the appendiceal
stump decreases the popularity of the laparoscopic approach,
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especially in state hospitals.

This article aims to present the effect of using a hand-made
endo-loop with quite a low cost on the surgical outcomes
of patients undergoing laparoscopic appendectomy with the
appendiceal stump closure.

MATERIALS AND METHODS

Fifty patients undergoing laparoscopic appendectomy with
the appendiceal stump closure using a hand-made endo-loop
in the General Surgery Department of our hospital between
June 2014 and December 2018 were evaluated. The ages,
genders, length of stay in the hospital, complications, and his-
topathological investigation results of the patients were gath-
ered retrospectively. Laparoscopic appendectomy was per-
formed with three ports. The appendiceal stump was closed
using two hand-made endo-loops. The loop was made with
a modification of Roeder’s loop whose safety was proven in
the literature. The first port was introduced to the abdomen
with the open method in all patients. SPSS 26.0 statistical
program was used for statistical analysis.

Ethical approval for the study was granted by the Local Insti-
tutional Review Board with the following decision number:

2022-13-5.

Surgical Procedure

Surgeries were performed by the same surgeon using the
three ports laparoscopic appendectomy technique. One g of
ampicillin-sulbactam was administered to the pregnant patient
simultaneously with the induction and | g of the first genera-
tion of cephalosporin group antibiotic was given to the other

Figure 1. Preparation of the loop
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patients. Two loops were prepared using 2.0 Vicryl suture
with a modification of the Roeder’s loop that has been proven
to be safe during the induction (Fig. |). The operating table
was arranged in the 15-20° Trendelenburg position and tilted
I5° to the left side. Pneumoperitoneum was created by in-
troducing the camera trocar through the left upper quadrant
into the abdomen with an open technique in the pregnant
patient. Two 5 mm trocars were placed into the abdominal
cavity under direct vision. Pneumoperitoneum was created
by introducing the camera trocar through the umbilicus into
the abdomen with an open technique in the other patients.
Five mm ports were placed through the median suprapubic
area and the left iliac fossa. The mesentery of the appendix
was dissected using Ligasure®. The extracorporeal loop was
prepared (Fig. 2). The prepared loop was pushed through the
suprapubic trocar hole into the abdominal cavity and placed
on the base of the appendix. The loop was grasped by the
knot with a laparoscopic dissector inside the abdominal cavity
(Fig. 3). The knot was placed on the base of the appendix by
pulling the long end out of the abdomen simultaneously. After
placing the first knot, the same procedure was repeated by
placing a second loop 5 mm above the first knot (Fig. 4). The
base of the appendix was cut just above the knots. The speci-
men was retrieved through the umbilical camera trocar with-
in a simple bag made from a surgical glove. Douglas pouch
and appendectomy lodge were irrigated with saline solution
in patients with much purulent drainage.

RESULTS

Nineteen of the patients (38%) were females and 31 of them
(62%) were males. The mean age was 29.6118.09 years (age
range: 19—47 years). The mean length of stay in the hospital
of patients was 1.121£0.49 days. One of the patients was 21

> 1

Figure 2. Preparation of the loop
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Figure 3. Loop placement with laparoscopic dissector

weeks pregnant. A healthy-term delivery occurred at clinical
follow-up. A surgical site infection occurred at the umbili-
cal trocar sites of | patient (2%) during the post-operative
follow-up. Recovery was obtained with antibiotherapy. No
leakage through the base of the appendix or cecal fistula was
determined in none of the patients. The histopathological in-
vestigation results of the patients were reported as follows:
22 patients (44%) with acute appendicitis, 6 patients (12%)
with suppurative appendicitis, 7 patients (14%) with catarrhal
appendicitis, | patient (2%) with gangrenous appendicitis, 10
patients (20%) phlegmonous appendicitis, 2 patients (4) with
perforated appendicitis, | patient (2%) fibrous obliteration,
and | patient (2%) lymphoid hyperplasia.

DISCUSSION

Acute appendicitis is the most common medical condition re-
quiring emergency surgery. The lifetime incidence is between
7% and 9%.B! Etiology is unknown. Familial factors, insuffi-
cient fiber diet, tumors and a number of reasons such as fe-
calitis, lymphoid hyperplasia, and parasites are thought to be
the cause of obstruction of the appendix. Acute appendicitis
is seen more often in male patients and there is an increased
incidence between the ages of 15 and 30.B! The incidence
in pregnant women is 0.05-0.13%. Although it is seen in
every trimester, it is most commonly detected in the second
trimester. In our series, the demographic characteristics of
the patients were consistent with the literature.

Open appendectomy is the classical approach for treatment.
It is a minimally invasive method with some advantages such
as lesser post-operative pain, shorter length of stay in the
hospital, better cosmetic outcomes, and the ability to return
faster to daily activities and work. It is recommended as a
first-choice treatment in especially elderly people, women,
and obese patients.!! Its disadvantages are as follows: Higher
cost, longer operation time, and a high likelihood of the de-
velopment of an intra-abdominal abscess.l'*>7] No intra-ab-
dominal abscess developed in none of our patients.

The most common complications after appendectomy are

wound infection, intra-abdominal abscess, and ileus. Serious
complications such as an inadequate closure of the appendix
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Figure 4. Appendiceal stump ligation with the loop
stump, post-operative fistula, peritonitis, and sepsis are close-
ly associated with morbidity and mortality.>® The incidence
rate of development of an intra-abdominal abscess increases
in especially complicated appendicitis. The use of convenient
antibiotic regimens and keeping drainage catheters in their
places for a few days more is recommended in these patients
regarding the development and treatment of abscesses.!'""! In
our study, a surgical site infection occurred in one patient
determined to have complicated appendicitis. Recovery was
obtained with antibiotherapy. No leakage through the base
of the appendix or cecal fistula was determined in none of
the patients.

Expensive trocars used during laparoscopy but not reused,
endoscopic vessel-closing and sealing devices, and materials
for closure of the stump or removal of the appendix increase
the cost.l”) Some surgeons try to reduce the cost by decreas-
ing the number of ports and the number of laparoscopic de-
vices used.

The methods such as endo-loop, titanium endoclips, non-ab-
sorbable polymer clips (hem-o-loc clips), hand-made loop,
knot pusher, intracorporeal tying, stapler, use of Ligasure®,
or cutting with bipolar cautery alone have been used to close
the appendiceal stump in the laparoscopic appendectomy.*!
Although each of them has some advantages and disadvan-
tages, the most commonly preferred method is the use of an
endo-loop or stapler.['”

While titanium endoclips is an easy-to-use method, since its
reliability decreases, it is not recommended in conditions es-
pecially when the appendicular base is inflamed and the diam-
eter of the appendiceal stump is >| cm.[!*810]

The endo-loop is made up of a silk or polyglactin loop that
is pre-prepared as a commercial product. It similarly provides
stump closure in open appendectomy. It is similar to the sta-
pler regarding the operation time and offers an advantage in
terms of cost.>!"!

The use of the stapler is recommended especially in condi-
tions where the appendicular base is inflamed and wide.[*>!"12
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While a 10—12 mm trocar is needed for the use of the stapler,
a 5 mm trocar is enough for the application of the endo-loop.

In the study performed by Sahm et al. and comparing 1790
patients undergoing appendiceal stump closure using an en-
do-loop and linear stapler, the authors emphasized that ap-
pendiceal stump closure using an endo-loop was a safe, easy,
and cheap procedure.l'” Although the endo-loop is cheap
compared to the stapler; this method still has a higher cost.
In the laparoscopic method, as the knot can be tied out of
the abdomen and pushed into the abdominal cavity, it can
also be tied inside the abdomen. The method was shown to
be as safe and cheap as the other methods in the studies per-
formed.>'®'"] The most important advantage of the method
is to lower the cost. Appendiceal stump closure technique
using intracorporeal knotting with invaginating suture can
prolong the operative time considerably in parallel to the
experience of the surgeon.*'>'l In our study, laparoscopic
appendectomy was performed in all of our patients with a 2.0
Vicryl suture and a loop made with a modification of Roeder’s
loop whose safety was proven in the literature.l'”! Except for
the preparation of the loop out of the abdomen, no need for
a knot pusher and an additional 10—12 mm trocar are the
other factors that lower the cost.

Conclusion

All methods used to close the appendiceal stump seem to
have similar safety. The degree of inflammation in the appen-
dix, the experience of the surgeon in laparoscopic applica-
tions, and opportunities in the working place affect the ap-
proach to appendicitis treatment. Appendiceal stump closure
using a hand-made loop is a safe and cost-saving method. A
hand-made loop is cheap, an easy-to-come-by in every set
consisting of standard laparoscopic instruments and equip-
ment, and a practical method. Considering especially the
conditions of our country, we think that laparoscopic appen-
dectomy application will increase through a hand-made loop
in many state hospitals.
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ORIJINAL CALISMA - 0Z

Laparoskopik apendektomide ekstrakorporeal hazirlanan el yardimli loop kullanilmas:
Dr. Tugba Atak

Bursa Cekirge Devlet Hastanesi, Genel Cerrahi Klinigi, Bursa

AMAC: Akut apandisit, cerrahi akut karin olgularinda ilk sirada yer almaktadir. Tedavisi agik veya laparoskopik appendektomidir. Apendiks gtidii-
glinii kapatmak icin farkli yontemler mevcuttur. Ozellikle imkanlarin daha kisith oldugu devlet hastanelerinde giidigii kapatmak icin el yardimli loop
uygulamasi ile laparoskopik apendektomi daha yapilabilir hale gelmistir. Bu yazida, apendiks gtidiigliniin el yapimi loop ile kapatildigi laparoskopik
appendektomi uygulanan olgularin sonuglarinin degerlendirilmesi amaglandi.

GEREC VE YONTEM: Hastanemiz genel cerrahi klinigi'nde Haziran 2014-Aralik 2018 tarihleri arasinda apendiks giidiigiiniin el yapimi loop ile
kapatildigi laparoskopik appendektomi uygulanan 50 olgu degerlendirildi. Hastalarin yasi, cinsiyeti, yatis stiresi, komplikasyonlar ve histopatolojik
inceleme sonuglari retrospektif olarak toplandi. Laparoskopik appendektomi ti¢ port ile yapildi. Apendiks gliduigli iki adet el yardimi ile yapilan loop
kullanilarak kapatildi. Loop literatiirde giivenilirligi kanitlanmis olan Roeder’s loop’ un modifiye edilmesi ile yapildi. Tim olgularda ilk port batina agik
yontemle girildi. Istatistiksel degerlendirme igin SPSS 26,0 istatistik programi kullanild.

BULGULAR: Hastalarin 31’i (%62) erkek, 19’u (%38) kadin idi. Ortalama yas 32.2% | .9 olup yas araligi 19-74 idi. Hastalarin ortalama yatis siiresi
|.12£0.47 giindii. Olgulardan biri 2| haftalik gebe idi. Ameliyat sonrasi ddnemde bir hastada cerrahi alan enfeksiyonu meydana geldi. Antibiyoterapi
ile diizelme saglandi. Higbir olguda appendiks gtidiigiinden kagak veya gekal fistiil saptanmadi.

TARTISMA: Laparoskopik appendektominin maliyetinde en &nemli parametrelerden biri giidiigiin kapatiima teknigidir. Ozellikle kisitll imkanlara
sahip devlet hastanelerinde maliyet daha fazla Gnem kazanmaktadir. El yapimi loop ile apendiks glidiigiiniin kapatilmasi kolay, glivenli ve ucuz bir
yontemdir.

Anahtar sézclikler: Apandisit; laparoskopik apendektomi; el yapimi loop.
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