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Background: Laparoscopic appendectomy has gained prominence in the management of acute appendicitis, necessitating secure closure
of the appendiceal stump. Two common techniques for this purpose are Hem-o-lok clips (HC) and endoloops (EL), each offering distinct
advantages.
Aims: This retrospective study aimed to compare the outcomes of the HC and EL closure techniques. Specifically, the study focused on
postoperative complications, hospital stays, and readmission rates.
Materials and Methods: A retrospective database review was conducted from November 2022 to August 2023. The study compared
outcomes, postoperative complications, and the length of hospital stay in 123 patients who underwent appendiceal stump closure with
HC and EL at the General Surgery Department of the Turkish Hospital in Doha, Qatar.
Results: Among the 123 patients who underwent laparoscopic appendectomy, appendiceal stump closure was performed with HC in 50
patients and EL in 73 patients. Six patients experienced infectious complications associated with the procedure. The hospital stays were
similar in both groups (Group HC: 1.3 ± 2 days, Group EL: 1.4 ± 2 days), and there were two readmissions in each group.
Conclusion: The study supports the equivalence of HC and EL closure techniques. Both methods demonstrate comparable postoperative
complications, hospital stays, and readmission rates. Surgeons can make informed decisions based on patient profiles and available
resources.
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Introduction
The evolution of laparoscopic surgery has reshaped surgi-
cal interventions, offering benefits such as reduced postop-
erative pain, quicker recovery, and shorter hospital stays
[1,2]. Among these advancements, laparoscopic appendec-
tomy has gained popularity in treating acute appendicitis.
Crucial to this procedure is the secure closure of the appen-
diceal stump, which significantly influences postoperative
outcomes [3–5]. Two common techniques employed for
appendiceal stump closure are Hem-o-lok clips (HC) and
endoloops (EL), each with distinct advantages [6,7].
HC offer a secure and reliable method of closing the ap-
pendiceal stump. The clips provide direct compression on
the tissue, minimizing the risk of stump leakage. They are
relatively quick and easy to apply, potentially reducing the
overall operative time, which can be especially beneficial
in cases requiring prompt surgical intervention. The design
of HC allows for visual confirmation of proper placement,
ensuring that the stump is adequately sealed [8,9].
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Endoloops are versatile and can be used effectively in var-
ious surgical contexts. They provide a broader margin for
error in placement, making them suitable for less experi-
enced surgeons. Additionally, they are generally more cost-
effective than disposable polymeric clips, which can be
a significant advantage, especially in resource-constrained
settings. Endoloops (EL) distribute pressure more evenly
over the tissue than clips, potentially reducing the risk of
ischemic necrosis at the stump site. Furthermore, EL do
not leave behind foreign material in the body after closure,
which could benefit long-term biocompatibility [10].

Materials and Methods
This retrospective observational analysis, conducted at the
Department of General Surgery at Turkish Hospital from
November 2022 to August 2023, included 123 patients who
underwent laparoscopic appendectomy. Since our study is
a retrospective observational study, it is exempt from ethi-
cal approval but it was authorized by the hospital manage-
ment. The patients were categorized into two groups: HC
(n = 50) and EL (n = 73) according to appendiceal stump
closure. Patients who underwent conversion to open appen-
dectomy and those who required two or more closure pro-
cedures were excluded from the study. Variables including
age, gender, radiologic appendix diameter, and American
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Society of Anesthesiologists (ASA) score of the patients,
operative time, use of drain, complications (wound in-
fection, intraabdominal abscess/collection, bleeding, brids,
pulmonary, cardiac), and readmissions were recorded.

Surgical Technique
Two senior surgeons with 15 years of experience performed
all operations. One surgeon utilized the EL technique,
while the other employed the HC technique. Intravenous
administration of 1 gram Cefazolin was standard for all pa-
tients as prophylaxis. Typically, a urinary catheter was em-
ployed to empty the bladder to prevent injuries. After estab-
lishing pneumoperitoneum with CO2, a 10-millimeter port
was consistently placed from the umbilicus, and a 30◦ scope
was used following exploration of the abdominal cavity.
For HC group patients, a 10 mm port was utilized, whereas
for the EL group, a 5 mm trocar was inserted 4 cm above
the pubis in the midline, and a third 5 mm trocar was posi-
tioned from the left lower quadrant with respect to the cae-
cum’s position. The mesoappendix was transected using a
vessel sealer device. In the HC group, a single polymeric
clip was placed at the base of the appendix and subsequently
cut using a ligasure device. In contrast, in the EL group, a
single endoloop was positioned at the base of the appendix.
The decision to employ drains intraoperatively was based
on various factors, including the presence of intraabdominal
abscess/collection, the extent of surgical dissection, and the
surgeon’s preference. For cases of perforated appendicitis,
a sample bag was utilized.

Statistical Analyses
To compare the distribution of age, gender, radiologic ap-
pendix diameter, and ASA score between the HC and EL
groups, chi-square tests were employed for categorical vari-
ables, while t-tests were used for continuous variables. A t-
test was conducted on the groups’ mean operating for com-
parison purposes. Chi-square tests were also utilized to an-
alyze the disparity in the use of drains and to assess any
significant differences in readmissions and the occurrence
of postoperative complications between the groups. Mann-
Whitney U test was used to compare hospital duration be-
tween the groups.
For all statistical analyses, p-values less than 0.05 were con-
sidered statistically significant. Additionally, 95% confi-
dence intervals were calculated where appropriate to pro-
vide additional insights into the precision of the estimates.

Results
In our study, we examined 123 patients who underwent la-
paroscopic appendectomy, with 50 patients (40.6%) in the
HC group and 73 patients (59.4%) in the EL group. Among
these patients, 78 (63.4%) were male, and 45 (36.4%) were
female. The mean age of the patients was 29.3 years, rang-
ing from 4 to 83 years. The age distribution of patients in
the HC group was 30.4 years, ranging from 15 to 83 years,

with a standard deviation of ±15.87. In comparison, in the
EL group, it was 28.2 years, ranging from 4 to 75 years,
with a standard deviation of ±17.04. No statistically sig-
nificant difference was observed between the two groups
regarding patient ages (p = 0.25).
The diameter of the appendices ranged from 6 to 19 mm in
the HC group, with a mean diameter of 9.12 mm (standard
deviation ±3.05). In the EL group, the appendices ranged
from 5 to 21 mm in diameter, with a mean of 11.59 mm
(standard deviation ±4.71). There was no statistically sig-
nificant difference in appendix diameter between the two
groups (p = 0.424).
Patients’ ASA scores between the HC and EL groups were
compared, showing no significant difference (p = 0.141).
The mean operating times were 44 minutes for the HC
group and 45 minutes for the EL group, with no statistically
significant difference between the two groups (p = 0.321).
Notably, the EL group had a higher frequency of drain us-
age compared to the HC group (p = 0.04).
The mean duration of hospital stays was similar between
the HC and EL groups, with 1.3 days (min:1 day, max:4
days) and 1.4 days (min:1 day, max:3 days), respectively.
There were two readmissions in each group, with no statis-
tically significant difference observed (p = 0.24). Postop-
erative complications occurred in six patients across both
groups, with no significant difference between the HC and
EL groups (12% and 8.2%, respectively, p = 0.062). Impor-
tantly, no cases of stump leakage were observed in either
group (Table 1).

Discussion
Due to the increasing popularity of laparoscopy and tech-
nological advancements, laparoscopic appendectomy has
become a more preferred method. Reduced postoperative
ileus, less postoperative pain, quicker recovery, shorter hos-
pital stays, lower wound infection rates, and superior cos-
metic outcomes have all been demonstrated compared to
the open approach [11, 12, 13, 14].
Another benefit of laparoscopy is its ability to distinguish
between appendicitis and other disorders that can present
with similar clinical symptoms [15, 16].
The most crucial step in laparoscopic appendectomy is the
secure closure of the appendix stump to prevent signifi-
cant problems such as stump leakage, peritonitis, collec-
tions, and intra-abdominal abscess. This closure method
must be affordable, easy to use, safe, inexpensive, readily
available, and associated with tolerable complication rates.
Various techniques including extracorporeal/intracorporeal
suturing, endoloops, clips, and endo staplers may be em-
ployed for secure stump closure in laparoscopic appendec-
tomy [17].
The findings align with existing literature, indicating
comparable outcomes between polymeric clips and en-
doloop closure techniques. The preference for polymeric
clips stems from their simplicity, reduced operative time,
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Table 1. Comparison of Groups.
Parameters Group HC Group EL p-value

Patients 50 73
Age (Mean ± SD) 30.4 ± 15.87 28.2 ± 17.04 0.250
Mean operative time (minutes) 44 45 0.321
Use of drains (Significantly higher in Group B) 1 4 0.04
Mean hospital stay (days, days minimum and maximum) 1.3 (min:1 day max:4 days) 1.4 (min:1 day max:3days) 0.347
Readmissions 2 2 0.21
Postoperative complications (%) 12.0% 8.2% 0.062
Stump leakage (None observed in both groups) None None

HC, Hem-o-lok; EL, Endoloops.

and secure stump closure, while endoloops offer cost-
effectiveness and ease of application, catering to diverse
surgical contexts. However, no method for covering the ap-
pendix root has yet been proven to be superior to the others
[18–20].
In our study, no statistically significant difference was ob-
served in terms of the duration of surgery times in both
groups. However, this does not imply that polymeric clips
are not feasible. In our analysis, it was determined that sta-
tistically, more drains were utilized in Group HC. We spec-
ulate that this may be attributed to the fact that patients in
the HC group had more complicated cases. Mean surgery
times for groups HC and EL were also comparable. Vari-
ous complications, such as subileus, wound infections, uri-
nary retention, and seroma, developed in 12 patients in both
groups, but there was no statistically significant difference
between the groups. These results closely parallel those re-
ported in the literature (HC: 12% and EL: 8.2%, p = 0.062).
According to several studies, extracorporeal knotting
emerges as a feasible, secure, and cost-effective alternative
to polymeric clips. Multiple comparisons between poly-
meric clips and endoloops have consistently favored poly-
meric clips, highlighting their ease of use, faster appli-
cation, and cost-effectiveness [21–23]. In comparing pa-
tients undergoing intracorporeal knotting and those using
endoloops, no statistically significant difference was ob-
served between the groups, except for the shorter operation
time [24, 25].
A comprehensive evaluation of ten studies on appendiceal
stump closure methods, comprising seven prospective stud-
ies and one randomized controlled trial, involving 702 pa-
tients from 2000 to 2017, revealed that the safest method is
the endoscopic stapler in cases where the appendix stump
cannot be safely closed with other techniques [26].

Conclusion
Both HC and EL offer distinct advantages for appendiceal
stump closure in laparoscopic appendectomy. The selec-
tion between these two techniques should be guided by a
comprehensive assessment of patient characteristics, sur-
geon expertise, resource availability, and the specific surgi-
cal context. As the surgical landscape continues to evolve,

a balanced evaluation of these techniques ensures opti-
mal outcomes regarding stump closure integrity, postoper-
ative complications, and overall patient well-being. Fur-
ther prospective studies could offer additional insights into
the long-term results and comparative effectiveness of these
closure methods.
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