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Closure of the appendix stump with two different suture materials in
laparoscopic appendectomy in children

Cocuklarda laparoskopik appendektomide iki farkli stitiir materyali ile appendiks glidiigiiniin kapatiimasi
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Abstract

Purpose: To evaluate the outcomes of the closure of the appendix base using two different suture materials that
we used in our clinic with those published in the literature.

Materials and methods: The study retrospectively reviews 36 cases of children who underwent laparoscopic
appendectomies. The patients were divided into two groups: The Vicryl suture group and the silk suture group.
Laboratory results, diagnostic algorithms, surgical techniques, and complications were investigated.

Results: Sixteen (44%) of the cases were male, and twenty (56%) were female. All patients' mean hospital
admission time was 2.22+1.6 days (range: 1-7 days). The mean WBC and CRP levels were 14.67+5.8x109/L,
139.3£120 mg/L in the vicryl group and 15.36+£6.4x109/L and 86+80 mg/L in the silk group. Small bowel
obstruction was observed in nine patients in the vicryl group and six patients in the silk group. Ultrasonography
was performed in 31 of the cases, the appendix was visualized in 21 cases (67%).Intravenous contrast-enhanced
CT imaging was applied in 25 cases. At laparoscopic exploration, 20 cases were classified as complicated—17
due to perforation, and 3 due to gangrene. All cases were treated with broad-spectrum antibiotics. The mean
follow-up period was 43 months (range: 10-117 months); none of the patients experienced intraoperative
complications, and only two patients had minor complications in the postoperative period.

Conclusion: In all circumstances and regardless of the appendix's diameter, the appendix stump can be
securely closed with both silk and vicryl suture material.
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Oz

Amag: Iki farkh dikis materyali kullanilarak apendiks giidiigiiniin kapatilmasi sonuglarinin literatiir verileri ile
karsilastiriimasi.

Gereg¢ ve yontem: Bu calismada laparoskopik apendektomi uygulanan 36 ¢ocuk vakasi retrospektif olarak
incelendi. Hastalar iki gruba ayrildi: Vicryl sitir grubu ve ipek sitir grubu. Laboratuvar sonuglari, tani
algoritmalari, cerrahi teknikler ve komplikasyonlar arastirildi.

Bulgular: Olgularin 16'si (%44) erkek, 20'si (%56) kiz idi. Tim hastalarin ortalama hastaneye bagvuru suresi
2.22+1,6 glin (1-7 guin) idi. Ortalama WBC ve CRP seviyeleri vicryl grubunda 14.67+5.8x109/L, 139.3+120 mg/L
ve ipek grubunda 15,36+6,4x109/L ve 86+80 mg/L idi. Vicryl grubunda 9, ipek grubunda 6 hastada ince barsak
obstriksiyonu gérildi. Olgularin 31'ine ultrasonografi yapildi, 21'inde (%67) apendiks gérulebildi. 25 olguya
intravendz kontrastl BT uygulandi. Laparoskopik eksplorasyonda 20 vaka komplike olarak siniflandirildi - 17'si
perforasyon ve 3'U gangren6z. Tum olgular genis spektrumlu antibiyotiklerle tedavi edildi. Ortalama takip stresi
43 aydi (10-117 ay); hicbir hastada intraoperatif komplikasyon gértlmedi ve sadece iki hastada postoperatif
dénemde minér komplikasyon gelisti.

Sonug: Her kosulda ve apendiksin capindan bagimsiz olarak apendiks gudigu hem ipek hem de vikril sutlr
materyali ile guvenli bir sekilde kapatilabilir.

Anahtar kelimeler: Laparoskopik apendektomi, cocuk, gudik kapatiimasi, komplikasyonlar.
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Introduction

The most frequent intra-abdominal surgical
operation in children is an appendectomy [1].
The laparoscopic appendectomy has become
a gold standard method for acute appendicitis
cases. The base of the appendix is secure
with many different methods, techniques, and
equipment [2-6]. The best strategy for securing
the appendix’s base has not yet been agreed
upon in a standard manner. The most crucial
step in this operation is to seal the appendiceal
stump securely, that is why research on the
subject is still being done [7]. The base of the
appendix can be secured using a variety of
techniques, including energy-based devices,
metallic or plastic clips, staplers, or suture
materials (extracorporeal or intracorporeal) [8].
All method has advantages and disadvantages
of their own. The purpose of this study was
to evaluate the outcomes of the closure of
the appendix base using two different suture
materials that we used in our clinic and compare
with those published in the literature.

Materials and methods

At our clinic, 36 cases of acute appendicitis
were treated laparoscopically between March
2017 and July 2019. Laparoscopic surgery was
our first choice of treatment in all appendicitis
cases and surgical procedure was performed
by a single surgeon in all cases. In the early
years of our surgical approach, the base of
the appendix was secured with vicryl sutures;
however, in the following years, silk sutures
were chosen. The patients were divided into
two groups: The Vicryl suture group and the silk
suture group. Ethical approval for this study was
obtained from University Ethics Committee.

Diagnosis of acute appendicitis

The diagnosis of acute appendicitis was
based on clinical history, physical examination,
laboratory results, and radiological evaluation.
Cases pre-defined as appendicitis were
subsequently scanned by routine radiological
examinations. Abdominal radiography and
abdominal ultrasonography (US) were the initial
radiologic evaluations. In the US findings, an
appendix diameter of longer than six millimeters,
an uncompressible appendix, and echogenicity
of tissue around the appendix confirmed acute
appendicitis. Computed abdominal tomography
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(CT) was applied to late-admitted and obese
patients and cases where US failed to confirm
appendicitis.

Surgical procedure

Laparoscopic appendectomy was performed
using a standard three-port technique. A
10-millimeter 30° port for the camera was used
for abdominal exposure, placed transumbilical
using the open technique. After carbon dioxide
insufflation (maximum pressure: 10-12 mmHg),
an additional two working ports were inserted
from the suprapubic and left lower quadrants.
The mesentery of appendix was sectioned using
a surgical energy device and hook cautery.
An intracorporal suturing technique with 1-0
silk or vicryl suture material secured the base
of the appendix and the appendectomy was
performed. Removal of appendix specimens
was accomplished through the first port site
without any retrieval bags. The peritoneal cavity
was irrigated and aspirated with saline solution
and dried.

Statistical analysis

Statistical analyses were performed using
Statistical Package for Social Sciences (SPSS)
version 22.0 (SPSS Inc. Chicago, IL). The
Kolmogorov—Smirnov test was performed to
assess normal distribution. The homogeneity
of variance was determined by the Levene
test. Parametric variables were analyzed by
independent t-test and non-parametric variables
by Mann-Whitney U test. To compare qualitative
variables Chi-square test with Fisher exact test
correction was used. The level of statistical
significance for descriptive statistics was set at
p<0.05.

Results

Sixteen (44%) of the cases were male,
and twenty (56%) were female. The male-to-
female ratio was 0.8. All patients’ mean hospital
admission time was 2.22+1.6 days (range:
1-7 days). The mean admission time for the
15 vicryl group was 1.94+1.2 days (range: 1-5
days), and the mean admission time for the
21 silk group was 2.5+1.9 days (range: 1-7
days). Admission time in the groups was not
significant (p=0.077). Mean WBC and CRP
levels were 14.67+5.8x10%L, 139.3+120 mg/L
in the vicryl group and 15.3646.4x10%L and
86+80 mg/L in the silk group. Small bowel
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obstruction was observed in nine patients in the
vicryl group and six patients in the silk group
(Table 1). Ultrasonography was performed in
31 of the cases, the appendix was visualized in
21 cases (67%), all of which presented acute
appendicitis. The mean appendix diameter
was 9.6+3 mm (range: 7-15 mm). No cases
presented additional abdominal pathologies
(e.g, tuba-ovarian pathology). Intravenous
contrast-enhanced CT imaging was applied in
25 cases. In four cases, the appendix could not
be identified due to its perforated structure. In

the 21 cases where the appendix was identified,
it appeared inflamed, and enlarged, peri
appendiceal fat stranding was observed, and
the mean appendix diameter was 10.3t2 mm
(range: 7-16 mm). At laparoscopic exploration,
20 cases were classified as complicated - 17
due to perforation, and 3 due to gangrene.
All cases were treated with broad-spectrum
antibiotics. All patients were discharged with an
oral antibiotic regimen of amoxicillin, clavulanic
acid and metronidazole.

Table 1. General characteristics of vicryl and silk group

Vicryl group Silk group p-value
n:16 n:20
Symptom duration (day) 1.94+1.2 2.5+1.9 0.077
WBC x10°/L 14.67+5.8 15.3616.4 0.739
CRP mg/L 139.3£12.0 86+80 0.132
lleus sign (x-ray) n (%) 9 (56) 6 (30) 0.001*
LOS (day) 5.31+2.2 5.9+2.7 0.498

LOS: Lenght of hospital stay, WBC: White blood cell, CRP: C-reactive protein, *p<0.05 is significant

The mean follow-up period was 43 months
(range: 10-117 months); none of the patients
experienced intraoperative complications, and
only two patients had minor complications in
the postoperative period. An intra-abdominal
abscess occurred 15 days after surgery in one
of these cases, and a surgical site infection
(transumbilical port insertion site) occurred in
the other. The case which had intraabdominal
abscess was managed conservatively by
antibiotic therapy.

Discussion

In both children and adults, laparoscopic
appendectomy is one of the most common
surgical procedures. The increase in scientific
and technological advancements since the first
description has led to changes in the surgical
procedure’s use [9]. The mesentery of appendix
is generally dissected in a standard manner
using energy-based instruments, however, there
are many techniques for securing the base of
the appendix [3, 6]. Due to the potential for
serious postoperative complications, such as
postoperative peritonitis, sepsis, fistulas, and
reoperations, associated with the appendiceal
stump’s improper management, the secure
closure of the stump is believed to be the most
crucial step of the procedure [10-12].

In open surgery, the method for securing
the appendix base is standard, whereas
laparoscopic methods’ approaches (devices,
materials, etc.) depend on the surgeon’s
preference and level of skill [4]. In experimental
studies, techniques for securing the base of the
appendix, including energy-based devices, clips,
and suturing techniques, have been investigated
[12, 13]. Though these devices are not always
accessible, they are expensive, and their use is
not always feasible in all circumstances, there
is adequate experimental and clinical research
on the closure of the appendix base with energy
devices [4, 14].

According to reports, the usage of energy
devices, clips, and staplers throughout the
healing process may lead to complications
including intestinal obstruction, abscess, and
clip migration [15, 16]. In our study, we observed
no complications such as intestinal obstruction,
fistula, leakage, reoperation, etc. over the period
of the mean 43-month follow-up period.

Recent studies have shown that stump
leaking was not detected during laparoscopic
appendectomies performed using various
techniques; in our research, we also used
two different suture materials and reported no
leakage [3, 14, 17].
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It is crucial for leakage and local infection
to seal the stump closed, particularly in the
inflammatory and perforated structure of the
appendix. Despite the fact that 50% of the
cases in our study had perforations, both the
vicryl suture and the silk suture material had no
issues with stump closure. The suture materials
did not differ significantly from one another.

Among the factors that significantly affect
stump closure are the appendix’s diameter
and its degree of inflammation. Use of staplers
is advised, particularly in cases of inflamed or
appendicitis with a diameter of more than 10
mm [10, 18]. The stump closure technique was
carried out safely using the conventional method
even though the appendix diameter was greater
than 10 mm in 52% (19/36) of the cases in our
study.

The choice of stump closure is known to be
influenced by the surgeon’s experience and the
cost of the materials [3, 4, 7]. The intracorporeal
suturing technique’s main drawback is that
it necessitates prior surgical training and
experience. One of the most fundamental
applications of laparoscopic surgery training is
an appendectomy, and this study demonstrates
that both suture materials can be used in this
procedure safely (especially for surgeons who
are in the training phase). The retrospective,
non-randomized, small sample size and the fact
that the surgeries were performed by a single
surgeon with experience in minimally invasive
surgery are among the study’s limitations.

In conclusion; It is well known that
laparoscopic surgery reduces the length
of hospital stays, dependence on pain

medication, and many other complications. In
fact, laparoscopic appendectomy is the main
therapeutic approach for appendicitis. We
propose that, in all circumstances and regardless
of the appendix’s diameter, the appendix stump
can be securely closed with both silk and vicryl
suture material.
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