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ABSTRACT

Background:

Acute appendicitis is one of the most
common causes of emergency surgery
worldwide. Laparoscopic appendectomy is
currently the preferred surgical approach
because of its several advantages over open
surgery. Various techniques are available for
appendiceal stump closure  during
including

laparoscopic  appendectomy,

extracorporeal  knotting,  intracorporeal
knotting, endoloops, endostaplers, metallic
endoclips, and Hem-o-lok clips. However,

there is still no consensus regarding the
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optimal method for appendiceal stump
closure.

Objective:

To compare extracorporeal knot-tying
sutures and metallic endoclips for
laparoscopic appendiceal stump closure in
terms of operative time, complication rate,
duration of hospital stay, and cost.

Study Design:
Randomized controlled trial.

Duration and Place of Study: This study
was conducted at Abbasi Shaheed Hospital,
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Karachi Pakistan from April 2025 to April
2026

Methodology:

This randomized controlled trial included 80
patients diagnosed with uncomplicated acute
appendicitis who underwent laparoscopic
appendectomy. Patients were randomly
divided into two groups: Group A
underwent appendiceal stump closure using
extracorporeal knotting, while Group B
underwent closure using metallic endoclips.
Diagnosis was established clinically and
radiologically. A  standard three-port
laparoscopic appendectomy technique was
used in all patients. Roeder’s knot with
Vicryl suture was used for extracorporeal
knotting, whereas titanium endoclips were
applied in the endoclip group. Intraoperative
and postoperative complications, operative
time, duration of hospital stay, and cost were
assessed. Data were analyzed using SPSS
version 19.

Results:

A total of 80 patients were included in the
study, with 38 patients (47.5%) in Group A
and 42 patients (52.5%) in Group B. The
study population comprised 43 males and 37
females. No  statistically  significant
difference was observed between the two

groups regarding age and duration of
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hospital stay. However, a significant
difference was noted in operative time,
which was shorter in the metallic endoclip
group compared to the extracorporeal
knotting group (41.1 = 7.4 minutes vs 47.9 +
8.5 minutes).

Conclusion:

Both extracorporeal knotting and metallic
endoclips are safe and effective methods for
appendiceal stump closure during
laparoscopic appendectomy. Although the
metallic endoclip technique is relatively
more expensive, it is associated with a

shorter operative time.

Keywords:
Laparoscopic appendectomy, Acute
appendicitis,  Extracorporeal  knotting,

Metallic endoclips, Appendiceal stump
closure

INTRODUCTION

Acute appendicitis is one of the most
common causes of emergency surgery
worldwide. Consequently, appendectomy is
considered one of the most frequently
performed surgical procedures in general
surgery. It is also among the first surgical
procedures taught to surgeons during
training [1]. Laparoscopic appendectomy
was introduced nearly 30 years ago, and

with advancements in surgical techniques
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and equipment, it has become widely
accepted  and

worldwide [2].

commonly  practiced
Compared with open
appendectomy, laparoscopic appendectomy
is associated with less postoperative pain,
faster recovery, shorter hospital stay, and
earlier return to daily activities and work
[3.4].

Despite its advantages, laparoscopic
appendectomy presents certain technical
challenges, particularly regarding secure
closure of the appendiceal stump, which
may be associated with a higher incidence of
postoperative intra-abdominal infections [5].
Several techniques are currently available
for appendiceal stump closure during
laparoscopic  appendectomy [6]. These
include extracorporeal knotting,

intracorporeal knotting, endoloops,
endostaplers, metallic endoclips, and Hem-
o-lok clips. Numerous retrospective and
prospective studies have been conducted to
determine the most effective and safest
technique for appendiceal stump closure
[7,8,9]. However, there is still no clear
consensus regarding the optimal method.
Kazemier et al. conducted a meta-analysis
demonstrating that stapling may be superior
to loop ligatures in reducing postoperative

infections [10].
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Since its introduction, laparoscopic
appendectomy has remained controversial
because of concerns regarding increased
healthcare costs. The development and use
of newer techniques for appendiceal stump
closure have further increased the overall
cost of the procedure [11]. Therefore, many
experienced laparoscopic surgeons prefer
intracorporeal or extracorporeal knot-tying
techniques because of their safety and
reliability, particularly in cases with an
inflamed or friable appendiceal base [12].
On the other hand, newer techniques are
technically easier to perform and may
reduce operative time.

Cristalli first reported the use of metallic
endoclips for appendiceal stump closure in
1991 [13]. Metallic endoclips are already
widely used in laparoscopic surgery,
particularly for ligation of the cystic duct,
due to their simplicity, safety, and rapid
application. To the best of our knowledge,
no local study has compared the efficacy of
different  appendiceal stump  closure
techniques in our country. Therefore, the
aim of this study was to compare
extracorporeal  knot-tying sutures and
metallic

endoclips  for  laparoscopic

appendiceal stump closure in terms of
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complication rate, operative time, duration

of hospital stay, and cost.

METHODOLOGY

This randomized controlled trial was
conducted among patients undergoing
laparoscopic  appendectomy for acute
appendicitis. A total of 80 patients were
included in the study and were randomly
divided into two groups: the metallic
endoclip group and the extracorporeal
knotting group. The diagnosis of acute
appendicitis was established on the basis of
clinical findings, ultrasonography, and
laboratory investigations. Written informed
consent was obtained from all patients
before inclusion in the study. The study
protocol was approved by the Institutional

Ethical Review Committee.
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Exclusion Criteria:

Patients  with  perforated  appendix,

generalized peritonitis, or friable
appendiceal base were excluded from the
study. Patients diagnosed with pelvic
inflammatory disease were also excluded. In
addition, cases requiring conversion to open
appendectomy and patients with an
alternative intraoperative diagnosis were not
included in the study.

All patients underwent standard three-port
laparoscopic appendectomy under general
anesthesia with prophylactic antibiotic
coverage. After dissection of the
mesoappendix, the appendiceal stump was
secured either by extracorporeal Roeder’s
knot using Vicryl suture or by metallic
endoclips, depending on the assigned group.
The appendix was then excised, followed by
peritoneal washout when required.
Postoperatively, patients were prescribed
oral medications and discharged according
to their clinical condition. Follow-up was
performed after 8 to 10 days for wound
assessment and stitch removal.

A structured data collection sheet was
prepared for each patient after obtaining
consent. Demographic variables,

intraoperative  findings, operative time,

duration of hospital stay, cost, and
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postoperative complications were recorded.
All collected data were entered and analyzed
using SPSS wversion 19. Continuous
variables were analyzed using the
independent sample t-test, while categorical
variables were analyzed using the chi-square

test. A p-value of <0.05 was considered

statistically significant.
RESULTS

A total of 80 patients diagnosed with
uncomplicated acute appendicitis were
included in this study. The patients were
randomly divided into two groups: Group A
(metallic endoclip group), which included
38 patients, and Group B (extracorporeal
knotting group), which included 42 patients.
The overall study population consisted of 43
males (53.75%) and 37 females (46.25%).

The mean age of patients in Group A was

23.1 + 7.3 years, whereas in Group B it was
24.0 £ 7.8 years. No statistically significant
difference was observed between the two
groups regarding age (p = 0.90).

A statistically significant difference was
observed in operative time between the two
groups. The mean operative time was
shorter in Group A compared to Group B
(41.1 £ 7.4 minutes vs 47.9 + 8.5 minutes; p
= 0.002). However, no statistically
significant ~ difference = was  observed
regarding duration of hospital stay between
the two groups (p =0.17).
Intraoperative and postoperative
complications were also compared between
the two groups. No statistically significant
difference was observed in the rates of
bleeding, readmission, postoperative ileus,

surgical site infection, or intra-abdominal

infection.

Table 1: Gender Distribution of the Study Population

Gender Frequency (N) Percentage (%)
Male 43 53.75

Female 37 46.25

Total 80 100

Table 2: Comparison of Mean Values Between the Two Groups
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Variables Group A (n=38) Group B (n=42) P-value
Age (years) 23.1+7.3 240+7.8 0.90
Operative time (minutes) 41.1+74 47.9 £8.5 0.002
Cost Higher Lower —
Hospital stay duration (hours) 28.9+29.5 22.1+13.6 0.17
Table 3: Comparison of Intraoperative and Postoperative Complications
Group Group
Complications A B i
(n=38) (n=42) value
N % N %
Intraoperative Complications
Bleeding 2 5.2 1 2.3 0.58
Postoperative Complications
Readmission 1 2.6 1 2.3 1.00
Postoperative ileus 2 5.2 1 2.3 0.58
Surgical site infection 2 5.2 2 4.7 1.00
Intra-abdominal infection 2 5.2 0 0.0 0.46

DISCUSSION operative time in some cases, and the need

Laparoscopic appendectomy has gained for specialized surgical expertise. One of the

wide acceptance because of its advantages,
including better visualization, reduced
postoperative pain, faster recovery, shorter
hospital stay, and improved cosmetic
outcomes [14]. However, the procedure is

associated with increased cost, longer
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most important aspects of laparoscopic
appendectomy 1is secure closure of the
appendiceal stump in order to prevent
complications such as intra-abdominal
infection, fecal fistula formation, and

surgical site infection. Various techniques
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are currently available for appendiceal
stump closure; however, there is still no
conclusive  evidence  suggesting  the
superiority of one technique over another
[15].

In the present study, we compared
extracorporeal  knotting with  metallic
endoclips for appendiceal stump closure
during laparoscopic appendectomy. Our
findings demonstrated comparable results
between the two techniques regarding both
intraoperative and postoperative
complications. Complications such as intra-
abdominal abscess and postoperative ileus
appeared to be more closely related to the
severity of inflammation and disease process
rather than the stump closure technique
itself. Similarly, the rate of superficial
surgical site infection was comparable
between the two groups.

Our findings are generally consistent with
previously published studies. Gonenc et al.
reported lower rates of postoperative ileus,
with incidences of 1.6% in the clipping
group and 4.3% in the knotting group [16].
Likewise, Beldi et al. observed even lower
rates of ileus in patients managed with
staplers (0.7%) and endoloops (0.5%) [17].

In contrast, studies conducted by Di Saverio

et al. and Arcovedo et al. reported no cases
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of postoperative ileus in patients undergoing
extracorporeal  knotting [18,19].  The
relatively  higher  complication rates
observed in our study, including ileus and
infections, may be attributed to the smaller
sample size and the severity of inflammation
in some patients.

Despite these variations, no statistically
significant difference was observed between
the two techniques regarding surgical
complications in our study. These findings
are in agreement with previous literature
demonstrating comparable safety profiles
among different appendiceal stump closure
techniques  [20].  Therefore, neither
extracorporeal  knotting nor  metallic
endoclips appear to be significantly superior
in terms of surgical safety and postoperative
outcomes.

In the present study, metallic endoclips were
associated with a shorter operative time
compared to extracorporeal knotting,
although the cost of the endoclip technique
was relatively higher. The shorter operative
time associated with endoclips may be
explained by their ease of application and
technical simplicity during laparoscopic
procedures.

The main limitations of the present study

include the relatively small sample size and
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short follow-up duration. Further
multicenter studies with larger sample sizes
and longer follow-up periods are
recommended to better evaluate the long-
term outcomes and cost-effectiveness of

these techniques.

CONCLUSION

Both metallic endoclips and extracorporeal
knotting techniques were found to be safe
and effective methods for appendiceal stump
closure during laparoscopic appendectomy.
Both  techniques showed comparable
outcomes with similarly low rates of
intraoperative and postoperative
complications. However, although the
metallic endoclip technique was relatively
more expensive, it was associated with a
shorter operative time compared to
extracorporeal knotting.

Funding Source

This study was conducted without any
financial support or funding from external
sources.

Conflict of Interest

The authors declare that there was no
conflict of interest regarding the conduct and

publication of this study.

4061| International Journal of Pharmacy Research & Technology | Jan -June 2026]| Vol 16| Issue 1

Ethical Permission

Ethical approval was obtained from the
Institutional Ethical Review Committee
prior to the commencement of the study to
ensure compliance with ethical standards

and guidelines.

REFERENCES

Nadeem M, Khan SM, Ali S, Shafiq M, Elahi
MW, Abdullah F, Hussain I. Comparison of
extra-corporeal knot-tying suture and metallic
endo-clips in laparoscopic appendiceal stump
closure in uncomplicated acute appendicitis. Int
J Surg Open. 2016;2:11-14.

Khyrallh AA. Extracorporeal knot-tying suture
versus metallic endoclips in laparoscopic
appendicular stump closing in uncomplicated
acute appendicitis. Egypt J Surg.
2021;40(4):1268-1274.

Bali I, Karateke F, Ozya2101 S, Kuvvetli A, Orug
C, Menekse E, et al. Comparison of
intracorporeal knotting and endoloop for stump
closure in laparoscopic appendectomy.
Ciarrocchi A, Amicucci G. Laparoscopic versus
open appendectomy in obese patients: a meta-
analysis of prospective and retrospective studies.
J Minim Access Surg. 2014;10(1):4-9.

Ureyen O, Tan S, Dadali E, Yildirim M, ilhan E.
Hem-o-lok clips versus intracorporeal knotting
for the closure of the appendix stump in

laparoscopic appendectomy: a prospective



10.

11.

12.

Bushra Tasneem et al / Evaluation of Extracorporeal Knot-Tying Sutures versus Metallic
Endoclips for Appendiceal Stump Closure in Laparoscopic Appendectomy

randomized study. Ulus Travma Acil Cerrahi
Derg. 2020;26(3):384-388.

Swelam A, Sallam EM, Elmahdy TM, Elgarf S.
Different techniques for closure of appendicular
stump in laparoscopic appendectomy: are they
safe and applicable? Egypt J Surg. 2023;41(2).
Ates M, Dirican A, Ince V, Ara C, Isik B,
Yilmaz S. Comparison of intracorporeal knot-
tying suture (polyglactin) and titanium endoclips
in laparoscopic appendiceal stump closure: a
prospective randomized study. Surg Laparosc
Endosc Percutan Tech. 2012;22(3):226-231.
Elshoura A, Hassan O, Saber S. Application of
different methods for stump closure in
laparoscopic appendectomy. Egypt J Surg.
2017;36(2):131-136.

Polat Y, Kinaci E. Comparison of intracorporeal
knot-tying suture and Hem-o-lok clip for closure
of appendix stump in  laparoscopic
appendectomy: a retrospective study.

Kazemier G, in't Hof KH, Saad S, Bonjer HJ,
Sauerland S. Securing the appendiceal stump in
laparoscopic  appendectomy: evidence for
routine stapling? Surg Endosc. 2006;20(9):1473-
1476.

Arer IM, Avci T, Yabanoglu H. Hand-made
extracorporeal knotting versus hem-o-lok clip
for stump closure in laparoscopic
appendectomy. J Coll Physicians Surg Pak.
2019;29(12):1203-1206.

Matsumoto H, Ikeda E, Mitsunaga S, Naitoh M,
Furutani S, Nawa S. Choledochal stenosis and

lithiasis caused by penetration and migration of

4062| International Journal of Pharmacy Research & Technology | Jan -June 2026]| Vol 16| Issue 1

13.

14.

15.

16.

17.

18.

surgical metal clips. J Hepatobiliary Pancreat
Surg. 2000;7(6):603-605.

Tsumura H, Ichikawa T, Kagawa T, Nishihara
M, Yoshikawa K, Yamamoto G. Failure of
endoscopic removal of common bile duct stones
due to endo-clip migration following
laparoscopic cholecystectomy. J Hepatobiliary
Pancreat Surg. 2002;9(2):274-277.

Macarulla E, Vallet J, Abad JM, Hussein H,
Fernandez E, Nieto B. Laparoscopic versus open
appendectomy: a prospective randomized trial.
Surg Laparosc Endosc. 1997;7(4):335-339.

Hart R, Rajgopal C, Plewes A, et al.
Laparoscopic versus open appendectomy: a
prospective randomized trial of 81 patients. Can
J Surg. 1996;39(6):457-462.

Gonenc M, Gemici E, Kalayci MU, Karabulut
M, Turhan AN, Alis H. Intracorporeal knotting
versus metal endoclip application for the closure
of the appendiceal stump during laparoscopic
appendectomy in uncomplicated appendicitis. J
Laparoendosc Adv Tech A.
2012;22(3):231-235.

Beldi G, Muggli K, Helbling C, Schlumpf R.

Surg

Laparoscopic appendectomy using endoloops: a
prospective randomized clinical trial.
Endosc. 2004;18(5):749-750.

Di Saverio S, Mandrioli M, Sibilio A, et al. A

Surg

cost-effective  technique for laparoscopic
appendectomy: outcomes and costs of a case-
control prospective single-operator study of 112

unselected consecutive cases of complicated



19.

Bushra Tasneem et al / Evaluation of Extracorporeal Knot-Tying Sutures versus Metallic
Endoclips for Appendiceal Stump Closure in Laparoscopic Appendectomy

acute appendicitis. J Am Coll Surg. is safe and economical. Surg Endosc.
2014;218(3):e51-e65. 2007;21(10):1764-1767.

Arcovedo R, Barrera H, Reyes HS. Securing the ~ 20. Cristalli BG, Izard V, Jacob D, Levardon M.
appendiceal stump with the Gea extracorporeal Laparoscopic appendectomy using a clip applier.
sliding knot during laparoscopic appendectomy Surg Endosc. 1991;5(4):176-178.

4063| International Journal of Pharmacy Research & Technology | Jan -June 2026]| Vol 16| Issue 1



