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ABSTRACT

Introduction: This study aimed to compare endo-loop and polymer locking clip (Hem-o-lok) for
the closure of the appendix base during laparoscopic appendectomy.

Materials and Methods: In this prospective clinical study, two groups (Group 1: endo-loop and
Group 2: polymeric locking clip) were formed and the results were compared regarding demo-
graphics, operating time, stump closure time, postoperative hospital stay, cost, and complica-
tions.

Results: No perioperative or major postoperative complications were encountered. There was
no mortality. The operating time was 50 + 10.6 minutes for Group 1 and 40 + 12.6 minutes for
Group 2. The appendiceal base closure time was found 187 + 102 seconds and 69 + 30 seconds
in Group 1 and 2, respectively. Hospital stay was found 53 + 33.4 hours and 47.5 + 34 hours for
Group 1 and 2, respectively. The comparison of operating time revealed statistically significant
difference (t= 3.22, p= 0.002) and regarding the base closure time, the values of Group 1 were
significantly longer (z= 6.388, p< 0.001). The remaining statistical comparisons did not reveal
any significance.

Conclusion: Polymeric clip application of the appendiceal base revealed statistically significant
better results regarding technical comfort and operating time in comparison to endo-loop applica-
tion. Further clinical studies are required to reach an ultimate conclusion.
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INTRODUCTION

Appendectomy is the most effective treatment of acute appendicitis and mostly per-
formed operation of emergency surgery worldwide. Since the introduction of lapa-
roscopy, this minimally invasive technique was quickly adapted to appendectomy.
Laparoscopic appendectomy (LA) is a safe and easy operation offering well-known
advantages of laparoscopy, such as faster postoperative recovery, good cosmetics,
less wound complications, less postoperative pain, and etc.("?). Arecent meta-analysis
comparing LA and open appendectomy (OA) has revealed that LA is associated with
less postoperative pain, quicker postoperative rehabilitation, shorter hospital stay, and
fewer postoperative complications than OA®. Moreover, LA is more advantageous in
complicated appendicitis without any additional risk of intraabdominal abscess. This
positive aspect has been shown by the systematic review of Markides G, et al.
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Another advantage of LA is the decrease of postoperative
bowel obstruction rate, a benefit reported by Markar SR, et
al. in their systematic review®.

LA technique has well-established steps and ligation of the
base of the appendix is the critical maneuver since inap-
propriate closure may lead to severe postoperative surgical
infections. Various techniques, including ligation by surgi-
cal knots, ENDOLOOP® Ligature (ETHICON; New Jersey,
USA), surgical clips, endoscopic staplers, and etc. have been
used so far in order to achieve appendix base closure®).

The results of our study, comparing ENDOLOOP® Ligature
(ETHICON; New Jersey, USA) and polymer locking clip for
the closure of the appendix base during LA, were reported
in this study.

MATERIALS and METHODS

Patients who underwent laparoscopic appendectomy
for acute appendicitis in Istanbul University, Cerrahpasa
Medical Faculty, Emergency Unit between 01.01.2013 and
01.01.2014 were included into the study. Those who un-
derwent appendectomy without a histopathological proof
of acute appendicitis were excluded.

Eighty-seven patients with acute appendicitis underwent
laparoscopic appendectomy. Appendix stumps were
closed by ENDOLOOP® Ligature (ETHICON; New Jersey,
USA) and Hem-o-lok® (Teleflex Medical; New York City,
USA) polymer locking clip in fifty-seven and thirty patients,
respectively. In order to compare the groups equally, thirty
patients were randomly selected in the “endo-loop group”
with envelope manner. Two groups (Group 1: endo-loop
and Group 2: locking clip) were formed and the results
were compared regarding demographics, operating time,
stump closure time, postoperative hospital stay, cost, and
complications. The results were statistically evaluated by
SPSS software and Pearson chi-square, Shapiro Wilk,
Mann-Whitney U, and Aspin Welch tests were used.

Surgical Technique

All operations were performed under general anesthesia.
The monitor was placed at patient’s right and the surgical
team, including the operating surgeon and camera assis-
tant, stood at patient’s left. A Foley catheter was placed
in each patient and removed at the end of the operation.
The operating time was started by the initial incision of the
first port.
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Laparoscopic appendectomy was performed through three
ports. An infraumbilical 10 mm port was inserted by blind
(Veress needle) in patients with no previous abdominal op-
erations or by open (Hasson) technique in those with prior
abdominal surgery. A 30° laparoscope was used to explore
the abdomen. The patients were put in slight Trendelen-
burg and left decubitus positions.

An additional second port of 10 mm was inserted under
direct vision from left iliac fossa and the third port of 5 mm
was placed above the pubis. The appendix was identified
and freed from inflammatory adhesions. The mesoappen-
dix was divided by Ligasure (Ligasure™, Vessel Sealing
System, Covidien, MA, USA).

Appendiceal base was ligated by a single non-absorbable
polymeric Hem-o-lok® (Teleflex Medical; New York City,
USA) clip or ENDOLOOP® Ligature (ETHICON; New Jer-
sey, USA). The appendix was divided by Ligasure just
above the ligature. The appendix was removed from the
left lower quadrant port and taken either altogether within
the port or in a surgical glove, depending on the diameter
of the appendix. The appendix specimen sizes were noted
after their removal. The entire abdomen was inspected for
any intra-abdominal fluid and irrigated vigorously. Subse-
quent to bleeding control, a Jackson-Pratt drain was placed
in right lower quadrant and the port sites were closed. At
the end of the last port site closure, operating time was
stopped.

All patients received a single dose of broad-spectrum intra-
venous antibiotic at induction of anesthesia. Postoperative
antibiotic administration was dependent on operative find-
ings and postoperative complications.

RESULTS

Group 1 (16 male patients) and Group 2 (18 male patients)
consisted of thirty patients each. The median age was 27.5
+ 13.4 and 32.8 + 13.8 in Group 1 and Group 2, respec-
tively.

The operating time was 50 + 10.6 minutes for Group 1 and
40 = 12.6 minutes for Group 2. Moreover, appendiceal
base closure time was found 187 + 102 seconds and 69 +
30 seconds in Group 1 and 2, respectively.

Appendix diameters were measured as 10 + 4.1 mm
(Group 1) and 7.5 = 2.4 mm (Group 2). Hospital stay was
found 53 + 33.4 hours and 47.5 + 34 hours in Group 1 and
2, respectively.

No perioperative or major postoperative complications
were encountered.
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The comparison of operating time revealed statistically
significant difference (= 3.22, p= 0.002). As for the base
closure time, Mann-Whitney U test was used to assess
the findings and the values of Group 1 were significantly
longer (z= 6.388, p< 0.001).

Remaining statistical comparisons did not reveal any sig-
nificance.

DISCUSSION

In this present study, ENDOLOOP® Ligature (ETHICON;
New Jersey, USA) and Hem-o-lok® (Teleflex Medical; New
York City, USA) polymeric clips were compared regard-
ing their use in laparoscopic appendectomy. There was
a significant difference regarding surgical time and base
closure time in the favor of polymeric Hem-o-lok Group.

During LA, base closure of the appendix is performed by
different manners including intra-abdominal knotting, ex-
tracorporeal knotting, ENDOLOOP® Ligature (ETHICON;
New Jersey, USA), endoclip, polymeric clip, staplers, and
etc®. All techniques have some advantages and disadvan-
tages related to the material itself or technique'”. Safety,
application comfort, foreign body effects of the materials,
operating time, and etc. are t key points defining the variety
of the methods. The ideal method would be the fastest and
safest way to close the base of the appendix associated
with no long term complications.

Safety of the closure methods were evaluated and con-
firmed by numerous studies and they have shown accept-
able rates of complications®'4). Operating time is one of
the mostly studied criteria and the application method usu-
ally defines the length of the application. Clip applications
seem to be the easiest and fastest method for the closure
of the base of the appendix('®.

Endo-loops have been used in laparoscopic appendec-
tomy for a long time in order to close the base of the
appendix and divide the mesoappendix. ENDOLOOP®
Ligature (ETHICON; New Jersey, USA) is designed to en-
sure a secure knot with relatively faster and easier way
in comparison to intra-corporeal knotting technique. It has
been shown that it is a practical and safe way to reach
this goal'?. Polymeric clips are used to close the vessels
in laparoscopic surgery and the base of the appendix in
LA(781516) The clip has a locking tip providing a very se-
cure clipping.

The applications of polymeric Hem-o-lok® (Teleflex Medi-
cal; New York City, USA) clips and endo-loops were previ-
ously studied in a rat model by Delibegovic et al. regarding
their tissue reactions in the intestine'®. The results of the
study revealed both materials had acceptable tissue for-
eign body reaction and tissue reaction degree of the poly-
meric clips were slightly less than endo-loops. Moreover,
the use of polymeric clips has been found to be safe and
effective by the study of Hanssen et al. with a special em-
phasize on cost effectiveness('®).

Another related study is from Hue et al., comparing EN-
DOLOOP® Ligature (ETHICON; New Jersey, USA) and
polymeric clip in LA??. The authors have found no statisti-
cally significant difference between these two techniques
regarding the feasibility and safety of the operation. The
operating time-which was found to be significantly shorter
in our study-hasn’t been assessed in this report unfortu-
nately.

Our results showed superior results of the polymeric clip
applications regarding technical comfort and operating
time. More clinical studies are needed regarding especially
the long term safety of this method in order to reach an
ultimate conclusion.
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Laparoskopik Apendektomide Apendiks Gudugu Kapatilmasinda Polimer Klip ve Endoloop

Kullaniminin Karsilastiriimasi
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Giris: Laparoskopik apendektomi sirasinda apendiks glid(igiini kapayan endo-lup ve polimer klipleme tekniklerini karsi-

lastirmayi amagladik.

Materyal ve Metod: Bu prospektif klinik calismada iki grup olusturuldu (Grup 1: endo-lup; Grup 2: polimerik klip) ve
sonuglar demografi, ameliyat stiresi, apendiks kbkl kapama siresi, hastanede yatis slresi, maliyet ve komplikasyonlar
acisindan incelendi.

Bulgular: Peroperatif veya major postoperatif komplikasyon gériilmedi. Seride mortalite saptanmadi. Ameliyat streleri
Grup 1 icin 50 = 10.6 dakika, Grup 2 icinse 40 + 12.6 dakika olarak hesaplandi. Apendiks gtidiigli kapama stiresi Grup
1 ve Grup 2 icin sirasiyla 187 + 102 saniye, 69 + 30 saniye olarak saptandi. Hastanede yatis stireleri Grup 1 igin 53 +
33.4 saat, Grup 2 icinse 47.5 + 34 saattir. Ameliyat stirelerinin (t= 3.22, p= 0.002) ve apendiks glidligii kapama stirelerinin
karsilastirmalarinda (z= 6.388, p< 0.001) istatistiksel olarak anlamli fark gértildi. Diger istatistiksel incelemelerde anlamli
fark gérilmedi.

Sonug: Laparoskopik apendektomide apendiks gtidigindn polimerik kliple kapatiimasi teknik konfor ve ameliyat sliresi
acisindan anlamli sekilde daha olumlu sonuclanmistir. Kesin sonuglara ulasmak icin yeni klinik calismalara gereksinim
vardir.
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