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Can laparoscopic appendectomy be safely performed
by surgeons who are less experienced
in intra-abdominal knot-tying?
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ABSTRACT
Introduction: The aim of this study was to compare the handmade sailor’s knot method with the intracorporeal knot method used to close the appendix stump.
Materials and Methods: The files of 47 patients who were operated on for acute appendicitis between January 2017 and January 2019 were analyzed retrospectively. The patient records were analyzed in terms of
age, gender, type of laparoscopic surgery, length of hospital stay, and postoperative complications. The patients were divided into 2 groups: patients ligated with the sailor’s knot method and a prepared loop (Group
1) and intracorporeally ligated patients (Group 2).
Results: Of the 47 patients included in the study, 24 were male (51%) and 23 were female (49%). In Group
1, 15 (55.5%) patients were male and 12 (44.5%) patients were female. In Group 2, there were 9 (45%) male
patients and 11 (55%) female patients. The mean length of hospitalization of the patients in Group 1 was
3±1.68 days, while it was 2.95±1.13 days in Group 2. The duration of surgery was 73.70±31.76 minutes in
Group 1, while it was 70.75±27.25 minutes in Group 2. There was no statistically significant difference between the 2 groups in terms of the length of hospitalization or the duration of surgery.
Conclusion: A handmade sailor’ knot is an easy, reliable, and cost-effective method to close the appendix
stump in patients undergoing laparoscopic appendectomy. The technique can be used safely when intracorporeal knot-tying or suturing cannot be performed.
Keywords: Acute appendicitis; laparoscopic appendectomy; sailor’s knot.

Introduction
Acute appendicitis (AA) is one of the most common emergency surgical pathologies, with a lifetime incidence re-

ported as 9%.[1] Appendectomy was first described by Mc
Burney in 1894 and became the gold standard in the treatment of acute appendicitis.[2] Laparoscopic appendectomy
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(LA) was first performed by Kurt Semm, a German gynecologist, in 1983 with advances in the field of laparoscopy.
[3]
Since then, the use of laparoscopy in the treatment of
AA has increased. In a study conducted in Germany, LA
was shown to increase from 47% to 86% between 2005
and 2009.[4]
Patients have advantages such as less postoperative pain,
faster recovery and less hospital stay compared to open
appendectomy. However, this method has disadvantages
such as longer duration of operation compared to open
appendectomy, increased risk of intraabdominal abscess
and increased cost.
The most important stage for LA is the closure of the appendix stump. Different methods were used to close the
appendix stump. Many methods such as stapler, endoloop titanium clip, hem-o-lock clip, and intraabdominal
knot-tying are used.[5]
In this study, it was aimed to compare the hand-made
sailor’s knot method with the intracorporeal knot method
used in closing the appendix stump.

Materials and Methods
Study Design and Population
The files of 47 patients who were operated for AA between
January 2017 and January 2019 were analyzed retrospectively. The patients were examined in terms of age, gender,
type of knotting, length of hospital stay and postoperative
complications. The patients were divided into two groups
as patients ligated with loop prepare with the sailor’s knot
method (Group 1) and intracorporeally ligated patients
(Group 2) for the closure of appendix during surgery.
Technique
We create the loop after fixing the 2/0 vicryl with our 4th
and 5th fingers in the palm of our hand, we move it around
our index finger starting from the outside of our thumb
and rotate it inward when it comes on the outside of our
thumb and turn 4 or 5 times around the 2 ropes and then
move it from top to bottom from the gap near our thumb
and remove our thumb from inside of it. Since the end
knot in our palm will be narrowed and close the appendix
stump, the other long and fixed end is cut in a way to be
short (Fig. 1). In Group 2; The stump was closed with intracorporeal knot.

Figure 1. Loop prepared with the sailor’s knot method.

Surgical Approach
All patients operated in our clinic underwent LA with the
classical 3-port method. Foley catheter was used in all
patients. A 10 mm camera trocar was inserted from the
umbilicus with the open method and the pneumoperitoneum was created. 5 mm trocars were placed in the left
lower quadrant and suprapubically. After the appendix
was observed and appendectomy was diagnosed, appendiceal meso and artery were sealed and cut with laparoscopic energy devices. Loops were prepared outside the
abdomen with 2/0 vicryl and sailor’s knot method in order
to close the appendix stump in the patients in Group 1. In
the prepared loop, the fixed end was left short and the end
to be drawn to be squeezed intracorporeally was left long.
The loop prepared was sent from the suprapubic trocar
into the abdomen by laparoscopic needle holder. It was
passed through the loop by entering from the trocar in the
lower left quadrant with the laparoscopic holder. Then,
the appendix was held at the tip and the loop was placed
on the appendix root. The appendix root was tied by holding the long end of the loop and tightening it appropriately. Second and third nodes were inserted in the same
way. The appendix was cut with scissors from between the
second and third sutures. The appendix root was cauterized. The appendix was taken out of the abdomen with a
specimen bag. The same method was performed with the
intracorporeal knot-tying method in Group 2 patients.
Statistical Analysis
The SPSS (Statistical Package for the Social Sciences) Version 16 statistical program (SPSS® Inc, Chicago, IL, USA)
was used for the statistical analysis. The numerical data
were presented as mean±standard deviation. The OneSample Kolmogorov Smirnov test was used to evaluate
whether the numerical data conform to normal distribution. The Independent-Samples T test was used in the evaluation of the numerical data with normal distribution. We
use Mann-Whitney U test with anormal distribution. The
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Pearson Chi-Square test and Fisher’s Exact Test was used
in the evaluation of the non-numerical data. Those with
a p-value lower than 0.05 were accepted to be significant.

Results
Of the 47 patients included in the study, 24 (51%) were
male and 23 (%49) were female. In Group 1, 15 (55.5%)
patients were male and 12 (44.5%) patients were female.
In Group 2, however, 9 (45%) patients were male and 11
(55%) patients were female (Table 1). There was not different as gender in both group (p=0.474). The mean age of the
patients in Group 1 was 33.70±13.43 years. The mean age of
the patients in Group 2 was 32.35±12.69 years (p=0.728).
The mean length hospitalization of the patients in Group
1 was 3±1.68 days, while it was 2.95±1.13 days in Group 2.
The duration of surgery was 73.70±31.76 minutes in Group
1, while it was 70.75±27.25 minutes in Group 2. There was
Table 1. Distribution of the group according to gender
Gender

Group 1

Group 2

n

Male
Female
Total

15
12
27

9
11
20

24
23
47

Table 2. Patient characteristics in the groups
Age
Duration of
surgery
(minute)
Length of
hospitalization
(day)

Group 1

Group 2

p

33.70±13.43

32.35±12.69

0.728

73.70±31.76

70.75±27.25

0.734

3±1.68

2.95±1.13

0.915

Table 3. Evaluation of the patients according to
pathology results
Appendix pathology
Catarrhal stage
Gangrenous
Phlegmonous
Perforated
Reactive lymphoid
hyperplasia

Group 1

Group 2

Total

15
3
3
3

8
1
1
6

23
4
4
9

3

4

7

no statistically significant difference between the two
groups in terms of length of hospitalization and duration
of surgery (Table 2). Trocar site infection developed in 3
patients in Group 1 and 2 patients in Group 2 (p=0.644).
No postoperative stump leakage was seen in any of the
patients. The pathology results of the patients revealed
catarrhal appendicitis in 23 patients, phlegmonous appendicitis in 4 patients, gangrenous appendicitis in 4
patients and perforated appendicitis in 9 patients. As a
result of the pathological examination of the appendix
material, 7 patients were reported to have reactive lymphoid hyperplasia. The distribution of pathology results
by groups is shown in detail in Table 3.

Discussion
Today, all kinds of gastrointestinal system surgeries can
be performed by laparoscopic methods depending on the
technological advancements. After the laparoscopic revolution in the last 40 years, LA has been widely accepted in
most of the developed countries and is now a frequently
preferred surgical method.[6]
Proper closure of the appendix stump during the LA procedure is important to prevent the development of postoperative complications. The methods used to close the
stump in LA include staples, endoloop, titanium clips,
non-absorbable polymer clips (hem-o-lock clips), handmade rings, extracorporeal slip knots, intracorporeal
suturing as well as energy devices such as LigaSure or
bipolar cautery. Studies on this subject have reported that
all these methods are safe and applicable.[7–10] However,
many of these methods have been shown to be costly.[11] To
date, although studies are inadequate, it is reported that
the appendix stump can be safely closed with handmade
knots.[12,13] The present study shows that the loop method
prepared with intracorporeal and extracorporeal sailor’s
knots have the same level of safety. The appendix stump
leak, which is considered as the most important morbidity
of these methods, was not observed in any of our patients.
Although intracorporeal knot-tying is a basic skill in laparoscopic surgery, this method is sometimes seen as an
important obstacle even by experienced surgeons in the
field of laparoscopy.[14] The most important advantage of
stump closure with LA suture method is its low cost. However, one of the most important disadvantages of method
is reported as the prolongation of the duration of surgery.
In the study by Ay et al.,[15] the mean duration of surgery
was 54 minutes in patients with complicated AA who un-
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derwent laparoscopic appendectomy with the intracorporeal knot-tying method and 40 minutes in uncomplicated
AA patients and the difference between these durations
was reported as statistically significant. In the present
study, the duration of surgery was 70.75±27.25 in Group 1
and 73.70±31.76 minutes in Group 2, and no difference was
found between the methods used in terms of duration of
surgery. The reason for this is that the number of cases
included in the study is limited and that the patients are
divided as complicated and non-complicated.
In the study by Kiudelis et al.,[16] intracorporeal ligation and
endoloop ligation methods performed by experienced surgeons were compared and although a statistically significant difference was found in terms of duration of surgery,
there was no statistically significant difference in terms of
length of hospital stay, postoperative complication.
In the study by Katsuno et al.,[17] wound site infection was
found in 6.4%, intraabdominal abscess in 4.3%, and small
intestinal obstruction in 2.1% of patients. No intraabdominal abscess was observed in any of the patients included
in the present study. A total of 5 (10.6%) patients, with 3
(11.1%) patients in Group 1 and 2 (10%) patients in Group
2, had wound site infection. The result was not found statistically significant.
In conclusion; it is an easy, reliable and cost-effective
method to close the appendix stump by hand-made sailor’
knot method in patients undergoing LA. The method can
be used safely when intracorporeal knot-tying and suture
cannot be performed.
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