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Polypropylene Manual Knotting for Closure of Appendix
Stump During Laparoscopic Appendectomy

Laparoskopik Apendektomide Polipropilen Kullanilarak Yapilan Manuel
DUgumun Yeri

Ozlem Zeliha Sert
Ercis State Hospital, Clinic of General Surgery, Van, Turkey

T ABSTRACT M —

Aim: To evaluate the results of patients in whom the appendix stump was closed with a hand-made loop using polypropylene suture during
laparoscopic appendectomy.

Method: The files of 25 patients who underwent laparoscopic appendectomy in the Ercis State Hospital Clinic of General Surgery between August 2016
and October 2016 were retrospectively screened. During surgery, the appendix stump was closed with an extracorporeal knot using polypropylene.
Patients were assessed for age, sex, American Society of Anesthesiology (ASA) score, smoking history, operation time, length of hospital stay,
conversion rate to open procedure, postoperative complications, and follow-up. Patients were followed until skin sutures were removed.

Results: Mean age was 31+2 years and there were 16 women and 9 men in this study. Seventeen patients were ASA I, six were ASA 1II, and two
were ASA III. Thirty percent of the patients were smokers. Mean operation time was 35 minutes and mean hospital stay was 1.4 days. Two patients
(14%) had perforated appendicitis, the rest were not perforated (86%). Postoperative complications included wound infection in one patient, and
subcutaneous emphysema and persistent pneumoperitoneum in one patient. Follow-up time was 14 days for all patients.

Conclusion: The reliability of appendix stump closure using polyglactin or silk suture by manual knotting during laparoscopic appendectomy has
been reported previously. This study demonstrates that appendix stump closure using polypropylene suture is reliable with some limitations.
Keywords: Acute appendicitis, laparoscopic appendectomy, manual knot, polypropylene
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Amag: Bu calismada laparoskopik apendektomide apendiks gudugunin polipropilen ile yapilan manuel dugum kullamilarak kapatlmasmin
sonuclarimin degerlendirilmesi amaclanmistir.

Yontem: Calisma icin Agustos 2016-Ekim 2016 tarihleri arasinda Ercis Devlet Hastanesi Genel Cerrahi Klinigi'nde laparoskopik apendektomi yapilan
25 hastanin dosyalar: retrospektif olarak incelendi. Ameliyat esnasinda apendiks gudugu biitiin hastalarda polipropilen sutur ile ekstrakorporal digum
teknigi kullanilarak baglandi. Hastalar yas, cinsiyet, Amerikan Anestezistler Dernegi (ASA) skoru, sigara kullanimi, operasyon stiresi, hastanede kalis
stiresi, acitk yonteme dontis oranlari, postoperatif komplikasyonlar, takip stireleri gozden gecirildi. Hastalar deri stuturleri alinana kadar takip edildi.
Bulgular: Hastalarin ortalama yasi 31+2 idi. Calismada 16 kadin, 9 erkek mevcuttu. On yedi hasta ASA 1, alt1 hasta ASA 11, iki hasta ASA 1II idi.
Sigara kullanim oran1 %30 idi. Operasyon stiresi ortalama 35 dakika iken hastanede kalis stresi ortalama 1,4 giin idi. Yirmi bes hastanin ikisi perfore
apandisitti (%14), geri kalanlarda ise perforasyon tespit edilmedi (%86). Tki hastada perforasyon olmasina ragmen hicbir hastada aciga déniis olmadu.
Postoperatif komplikasyon olarak bir hastada yara yeri enfeksiyonu ve bir hastada ise deri altt amfizem gelisti. Takip stiresi tium hastalar icin 14 gin
olmustur.

Sonug: Laparoskopik apendektomide apendiks gudiuguntin daha once yapilan arastirmalarda poliglaktin veya ipek sutir kullanilarak manuel
olarak kapatilmasinin giivenilirligi arastirilmistir. Bu calismada ise, polipropilen sttur kullanilarak yapilan laparoskopik apendektomide apendiks
guduguntin manuel kapatilmasinin bazi sinirlamalar olmakla birlikte giivenilir oldugu goruldi.

Anahtar Kelimeler: Akut apandisit, laparoskopik apendektomi, manuel dagum, polipropilen
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Introduction

Acute appendicitis is the most common reason for
emergency abdominal surgery. Open appendectomy
remains the gold standard in the treatment of appendicitis.
In 1983, Semm' first proposed laparoscopic appendectomy
as an alternative to open appendectomy. Some studies have
demonstrated that laparoscopic appendectomy provides
better cosmetic results, shorter hospitalization time,
less pain, and faster return to daily life relative to open
appendectomy.”? Moreover, it has been proven to be a
good diagnostic tool for suspicious cases, especially among
women.>* Closing the appendiceal stump is the most
important step of the appendectomy procedure because
most complications develop as a result of leakage from the
stump.

Polypropylene suture material is non-absorbable, and
one of its advantages is that it elicits very little tissue
reaction.” Furthermore, it is less likely to promote bacterial
colonization due to its monofilament construction and
uninterrupted surface.® Compared to natural products,
polypropylene causes less inflammation.”

Many methods are used to close the stump during
laparoscopic  appendectomy.
endoloop, polymeric clips, titanium clips, and endostapler
are the most commonly employed.?*!® There are numerous

Intracorporeal knotting,

studies in these methods,
particularly in terms of operation time and complications.
The aim of the present study was to present outcomes of

closing the appendiceal stump with polypropylene suture.

the literature comparing

Materials and Methods

The files of 25 patients for whom an extracorporeal knot
made with polypropylene was used to close the appendix
stump during laparoscopic appendectomy in the Ercis State
Hospital Clinic of General Surgery between August 2016
and October 2016 were retrospectively screened.

Data regarding the patients’ age, sex, American Society of
Anesthesiology (ASA) score, smoking history, operation
time, length of hospital stay, conversion rate to open
procedure, postoperative complications and follow-up
time were recorded using Microsoft Excel 2016 software.
In accordance with the Declaration of Helsinki, informed
consent was obtained from all patients prior to the study.
First generation cephalosporin was given as prophylaxis.
All procedures were performed by the same surgeon and
under general anesthesia. A 10-mm infraumbilical trocar,
5-mm left paramedian trocar, and 5-mm suprapubic
trocar were placed in all operations. Reusable tools were
used. A knot was manually prepared preoperatively using
2/0 polypropylene suture (Figure 1). The appendiceal

mesentery was cut using Enseal (Ethicon, New Jersey,
USA). The base of the appendix was extracorporeally
ligated twice from the distal end using 2/0 polypropylene
suture (Figures 2, 3). The proximal end was cut using
Enseal, the appendix was placed in a retrieval bag formed

Figure 1. Manual knot prepared preoperatively using 2/0 polypropylene
suture

Figure 2. First polypropylene suture knot positioned at the distal aspect
of the appendix
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from a surgical glove and removed through the 10-
mm trocar. Operation time was accepted as the period
from anesthesia induction to extubation. Drains were
only placed in patients with perforation. Patients were
discharged postoperatively when their overall condition
was good, vital signs were stable, and oral intake was
normal. Patients were followed for a period of 14 days,
until the skin sutures were removed.

Results

The mean age of the patients was 31+2 years. The study
included 16 females and 9 males. Seventeen patients were
ASA 1, six were ASA 11, and two were ASA III. The smoking
rate was 30%. Mean operation time was 35 minutes and mean
hospital stay was 1.4 days. Two of the 25 patients (14%)
had perforated appendicitis; perforation was not detected
in the remaining patients (86%). Despite perforation in two
patients, none of the operations were converted to open
procedures. Postoperative complications included wound
infection in one patient and subcutaneous emphysema in
one patient. The patient with subcutaneous emphysema was
rehospitalized and treated conservatively with antibiotics.
There was no mortality. Follow-up time was 14 days for all
patients (Table 1).

Discussion

Unlike  laparoscopic laparoscopic
appendectomy has not yet been accepted as a gold standard
treatment due to difficulties encountered when closing the

cholecystectomy,

stump. Although the laparoscopic appendectomy technique
is well established, many different techniques are used in
the procedure, including in trocar placement and stump
closure. Selecting the most reliable method for stump

Figure 3. Second polypropylene suture knot positioned at the distal
aspect of the appendix

closure is the crux of laparoscopic appendectomy. Surgical
stapler or endoloop have been used in previous studies to
close the stump.''? Although using an endostapler is a
simple method of closing the stump, it is more expensive
when compared with other methods.!'"">'*!> Partecke et
al.”” showed that using non-absorbable polymeric clips
is more reliable and less expensive than the endostapler.
Other studies have reported Hem-o-lok clips as a reliable
method.*"” However, these clips are not suitable when
the appendix exceeds 1 cm in diameter. Arcovedo et
al.'! compared extracorporeal knotting and stapler use
and found that only 1 in 63 patients whose stumps were
closed with extracorporeal knot developed intra-abdominal
abscess. They concluded that the extracorporeal knot is both
inexpensive and reliable for appendiceal stump closure.!
The use of simple, rapid, reliable, and less expensive metal
clips has also been proposed as an alternative method of
closing the stump.'® The results of using extracorporeal
technique with polypropylene suture for stump closure were
favorable after 14 days of follow-up in our study; however, a
comparison of reliability was not possible due to the paucity
of data in the literature.

Mayir et al.'” performed manual knotting with polyglactin
suture for closing the appendix stumps in all of their
patients, regardless of appendix diameter, and reported no
cases of leakage from the stump.

Mantoglu et al.'® used polypropylene for stump closure in
their study, but did not fully establish its reliability. There
are few studies in the literature on the reliability of using
polypropylene suture for appendiceal stump closure in
laparoscopic appendectomy.

Although the present study did not include a control group,
we found that using polypropylene suture for appendiceal
stump closure during laparoscopic appendectomy resulted
in no stump leakage.

Table 1. Findings

Age (years, mean) 31
Female 16
Male 9
ASA T 17
ASA 11 6
ASA 111 2
Cigarette use (%) 30
Surgery duration (minutes) 35
Hospitalization time (days) 1.4
Perforation rate (%) 14

ASA: American Society of Anesthesiology
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A review by Mayir et al.”? of the available literature data
showed that all of the methods were comparably reliable.
Therefore, it was determined that inexpensive and easily
applicable methods should be the first choice. Nevertheless,
the authors stated that the final decision depends on surgeon
experience, availability of equipment, cost, and the extent of
appendiceal inflammation.”

Previous studies have investigated the reliability of
manually closing the appendiceal stump in laparoscopic
appendectomy using polyglactin or silk suture. Limitations
of this study are the small sample size, retrospective
study design, and short follow-up time. In summary, we
determined that manual closure of the appendiceal stump
during laparoscopic appendectomy using a polypropylene
extracorporeal knot was reliable.

Ethics

Ethics Committee Approval: Retrospective study.
Informed Consent: Consent form was filled out by all
participants.

Peer-review: Internally peer-reviewed.

Financial Disclosure: The authors declared that this study
received no financial support.
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Laparoskopik Apendektomide Polipropilen Kullanilarak
Yapilan Manuel Digimin Yeri

Polypropylene Manual Knotting for Closure of Appendix Stump During
Laparoscopic Appendectomy

Ozlem Zeliha Sert

Ercis Devlet Hastanesi, Genel Cerrahi Klinigi, Van, Turkiye

amosers. |

Amac: Bu calismada laparoskopik apendektomide apendiks gudagunun polipropilen ile yapilan manuel diagum kullanilarak kapatilmasinin
sonuclarimin degerlendirilmesi amaclanmistir.

Yontem: Calisma icin Agustos 2016-Ekim 2016 tarihleri arasinda Ercis Devlet Hastanesi Genel Cerrahi Klinigi'nde laparoskopik apendektomi yapilan
25 hastanin dosyalari retrospektif olarak incelendi. Ameliyat esnasinda apendiks guidugu bitiin hastalarda polipropilen stutur ile ekstrakorporal dugum
teknigi kullanilarak baglandi. Hastalar yas, cinsiyet, Amerikan Anestezistler Dernegi (ASA) skoru, sigara kullanimi, operasyon stiresi, hastanede kalis
stiresi, acitk yonteme dontis oranlari, postoperatif komplikasyonlar, takip stireleri gozden gecirildi. Hastalar deri stturleri alinana kadar takip edildi.
Bulgular: Hastalarin ortalama yasi 31+2 idi. Calismada 16 kadin, 9 erkek mevcuttu. On yedi hasta ASA 1, alt1 hasta ASA 11, iki hasta ASA III idi.
Sigara kullanim orani %30 idi. Operasyon stiresi ortalama 35 dakika iken hastanede kalis stresi ortalama 1,4 giin idi. Yirmi bes hastanin ikisi perfore
apandisitti (%14), geri kalanlarda ise perforasyon tespit edilmedi (%86). Iki hastada perforasyon olmasina ragmen hicbir hastada aciga doniis olmad.
Postoperatif komplikasyon olarak bir hastada yara yeri enfeksiyonu ve bir hastada ise deri alt amfizem gelisti. Takip stiresi tium hastalar icin 14 gin
olmustur.

Sonug: Laparoskopik apendektomide apendiks gudiguntin daha once yapilan arastirmalarda poliglaktin veya ipek sutir kullanilarak manuel
olarak kapatilmasinin gtivenilirligi arastirilmistir. Bu calismada ise, polipropilen stttur kullanilarak yapilan laparoskopik apendektomide apendiks
gudiguntin manuel kapatilmasinin bazi sinirlamalar olmakla birlikte giivenilir oldugu goruldu.

Anahtar Kelimeler: Akut apandisit, laparoskopik apendektomi, manuel digim, polipropilen

[ ABSTRACT -

Aim: To evaluate the results of patients in whom the appendix stump was closed with a hand-made loop using polypropylene suture during
laparoscopic appendectomy.

Method: The files of 25 patients who underwent laparoscopic appendectomy in the Ercis State Hospital Clinic of General Surgery between August 2016
and October 2016 were retrospectively screened. During surgery, the appendix stump was closed with an extracorporeal knot using polypropylene.
Patients were assessed for age, sex, American Society of Anesthesiology (ASA) score, smoking history, operation time, length of hospital stay,
conversion rate to open procedure, postoperative complications, and follow-up. Patients were followed until skin sutures were removed.

Results: Mean age was 31+2 years and there were 16 women and 9 men in this study. Seventeen patients were ASA 1, six were ASA II, and two
were ASA TII. Thirty percent of the patients were smokers. Mean operation time was 35 minutes and mean hospital stay was 1.4 days. Two patients
(14%) had perforated appendicitis, the rest were not perforated (86%). Postoperative complications included wound infection in one patient, and
subcutaneous emphysema and persistent pneumoperitoneum in one patient. Follow-up time was 14 days for all patients.

Conclusion: The reliability of appendix stump closure using polyglactin or silk suture by manual knotting during laparoscopic appendectomy has
been reported previously. This study demonstrates that appendix stump closure using polypropylene suture is reliable with some limitations.
Keywords: Acute appendicitis, laparoscopic appendectomy, manual knot, polypropylene
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Giris

Akut apandisit, en yaygin abdominal acil cerrahi
prosediur  gerektiren  patolojidir.  Tedavisinde hala
actk apendektomi altin standart yaklasimdir. Acik

apendektomiye alternatif olarak Semm' ilk kez 1983
yilinda laparoskopik apendektomiyi
calismalar, acik apendektomiye oranla daha iyi kozmetik
sonuclar, hastanede kalis suresinin kisaligi, daha az agn
ve gunluk yasama daha hizli donts acisindan laparoskopik
apendektominin daha avantajli oldugunu gostermislerdir.>?
Dahasi stupheli olgularda, 6zellikle kadinlarda iyi bir tam
aract oldugu kanmitlanmistir.>* Apendektomi isleminin en

tariflemistir. Baz1

onemli kismi apendiks gudugunun kapatilmasidir, canku
komplikasyonlarin  cogu guduk kacirmasi
gelismektedir.

nedeniyle

Polipropilen sutiir non-absorbabl olup, avantajlarindan biri
oldukca az doku reaksiyonu gostermesidir.” Bununla beraber
monofilaman yapist ve devamlilik arz eden ytizeyinden
dolay1 bakteri uremesine daha az neden olmaktadir.® Diger
yapay olmayan trunlere oranla daha az enflamasyona sebep
olmaktadir.”

Laparoskopik apendektomide guduk kapamada bircok
yontem kullanilmaktadir. Intrakorporal baglama, endoloop,
polimerik klipsler, titanyum klipsler ve endostapler bunlar
arasinda en yaygin kullanilanlardir.%%!° Literatirde, bu
yontemleri ozellikle ameliyat sturesi ve komplikasyonlar:
acisindan karsilastiran bircok calisma bulunmaktadir.
Bu calismada apendiks giudugunun polipropilen sutur ile
kapatilmasinin sonuclarinin sunulmasini hedeflendi.

Gerec ve Yontem

Agustos 2016-Ekim 2016 tarihleri arasinda Ercis Devlet
Genel Cerrahi Kliniginde laparoskopik
apendektomi ve tekniginde polipropilen ile ekstrakorporal
dugim kullanilarak gudugu kapatilan 25 hastanin dosyalari
retrospektif olarak tarandi.

Hastanesi

Hastalar yas, cinsiyet, Amerikan Anestezistler Dernegi
(ASA) skoru, sigara kullanimi, operasyon stiresi, hastanede
kalis suresi, actk yonteme donus oranlari, postoperatif
komplikasyonlar, takip stireleri gozden gecirildi ve Microsoft
Excel 2016 programi kullanilarak kayit altina alindu.
Calismada Helsinki Bildirisi kriterlerine bagh kalinarak, her
hastadan ayrintil bilgilendirilmis onam alind.

Profilaksi 1. kusak sefalosporin ile yapildi. Tum ameliyatlar
tek bir cerrah tarafindan gerceklestirildi. Tum hastalar
genel anestezi altinda ameliyat edildi. Operasyonlarda
standart olarak 1 adet 10 mm’lik infraumbilikal, 1 adet
5 mm’lik sol paramedyan ve 1 adet 5 mm’lik suprapubik
trokar yerlestirildi. Yeniden kullanilabilir aletler kullanildu.
Preoperatif 2/0 polipropilen siitir manuel dugim yapilarak

hazirland1 (Resim 1). Apendiks mezenteri Enseal (Ethicon,
New Jersey, ABD) yardim ile kesildi. Apendiks koki
2/0 polipropilen sutur kullanilarak distalden iki kez
ekstrakorporal olarak baglandi (Resim 2, 3). Proksimal
kisstm Enseal yardimi ile kesildi ve eldiven icerisine
konularak 10 mm’lik trokardan disar1 alindi. Operasyon

Resim 1. Preoperatif 2/0 polipropilen sttir kullanilarak hazirlanan
manuel digim

Resim 2. Polipropilen sttur kullanilarak apendiks distaline yerlestirilen
birinci dugim
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stiresi anestezi inditksiyonundan ekstubasyona kadar gecen
siire olarak kabul edildi. Sadece perforasyon olan bir hastaya
dren konuldu. Postoperatif dosnemde genel durumu iyi, vital
bulgular1 stabil ve beslenmesi tam olan hastalar taburcu
edildi. Hastalar deri suturleri alinana kadar 14 gtn stre ile
takip edildi.

Bulgular

Hastalarin ortalama yasi 31+2 idi. Calismada 16 kadin,
9 erkek mevcuttu. On yedi hasta ASA I, alti hasta ASA
11, iki hasta ASA 1II idi. Sigara kullanim orani %30 idi.
Operasyon suresi ortalama 35 dakika iken hastanede
kalis suresi ortalama 1,4 gun idi. Yirmi bes hastanmin ikisi
perfore apendisitti (%14), geri kalanlarda ise perforasyon
tespit edilmedi (%86). 1ki hastada perforasyon olmasina
ragmen hicbir hastada aciga donus olmadi. Postoperatif
komplikasyon olarak bir hastada yara yeri enfeksiyonu ve
bir hastada ise deri alti amfizem gelisti. Subkuitan amfizem
gelisen hasta rehospitalize edilerek konservatif yaklasim-
antibiyotik- ile tedavi edildi. Mortalite gozlenmedi. Takip
suresi tim hastalar icin 14 gun idi (Tablo 1).

Tartisma

Laparoskopik  kolesistektominin aksine laparoskopik
apendektomi hentiz altin standart olarak kabul edilmemistir.
Baslica sebep, gudugun kapatilmasi sirasinda karsilasilan
giicluklerdir. Her ne kadar laparoskopik apendektomi
teknigi iyi yerlesmis olsa da, trokar yerlestirme ve guduk
kapama dahil olmak tizere prosediirde bircok farkli teknik
bulunmaktadir. Laparoskopik apendektomide en onemli
nokta guduk kapamada en guvenli yontemi secmektir.
Onceki calismalarda, guduk kapamada cerrahlar stapler
yada endoloop kullanmislardir.'"'* Endostapler kullanilarak

Resim 3. Polipropilen sttur kullanilarak apendiks distaline yerlestirilen
ikinci dugam

guduk kapama basit bir yontem olmakla birlikte diger
yontemlerle karsilastinldiginda daha pahalidir.!'t121*1°
Partecke ve ark."” absorbe edilmeyen polimerik klips
kullaniminin
oldugunu gostermistir. Diger taraftan bazi calismalarda
Hem-o-lok klipsin guivenli yontem oldugu belirtilmistir.*'>
Ancak apendiks cap1 1 cm’den fazla oldugunda bu klipsler

endostaplerden daha givenli ve ucuz

uygun degildir. Arcovedo ve ark.!! ekstrakorporal dugum
ile stapler kullanimini karsilastirmis ve ekstrakorporal
baglama ile yapilmis 63 hasta arasinda sadece bir hastada
intraabdominal apse gelistigini tespit etmistir. Boylece
yazarlar ekstrakorporal baglamanin gudik kapamada
ucuz ve guvenli yontem oldugunu belirtmislerdir.!* Basit,
hizli, gtvenli ve daha ucuz olan metal klips kullanimi
guduk kapamada diger bir alternatif yontem olarak
sunulmustur.’ Bu calismada giiduk kapamada polipropilen
satur ile ekstrakorporal teknik kullanmilarak laparoskopik
apendektomi sonuclart 14 ginluk takip ile iyi olmakla
beraber mevcut literatirde yeterli veri olmamasi nedeniyle
gavenilirligi kiyaslanamamistir.

Mayir ve ark.!'” yapug: calismada, tim hastalarda apendiks
capt ne olursa olsun gudik kapamada poliglaktin sitar
kullanarak manuel baglama yaptiklarini ve hicbir hastada
gidukten kacak olmadigini gostermislerdir.

Mantoglu ve ark.’nin'® yapugi calismada apendiks gudugunii
kapamada polipropilen kullanildigr Dbelirtilmis, ancak
guvenilirligi tam olarak ortaya konmamistir. Literatirde,
laparoskopik apendektomide polipropilen situr kullanilarak
giduk kapama yonteminin guvenilirligi ile ilgili yeterli
calisma bulunamamustir.

Bu calismada laparoskopik apendektomi esnasinda guduk
kapamada polipropilen siitir kullanilmis olup kontrol grubu
olmasa da herhangi bir gudik sizdirmas1 saptanmamaistir.
Mayir ve ark.’min' yapug derlemede literatur verileri,
butin yontemlerin benzer guvenilirlige sahip oldugunu

Tablo 1. Bulgular

Hastalarin yasi (ortalama) 31
Kadin 16
Erkek 9
ASA 1 17
ASA 11 6
ASA 111 2
Sigara kullanimi (%) 30
Ameliyat stresi (dakika) 35
Hastanede kalis stresi (gin) 14
Perforasyon orani (%) 14

ASA: Amerikan Anestezistler Dernegi
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gostermistir. Ucuz ve kolay uygulanabilir olan yontemler
ilk secenek olmas1 gerektigi belirtilmistir. Yine de son
kararin cerrahin deneyimi, ekipmanin kullanilabilirligi,
maliyet ve apendiks inflamasyonun genisligine dayandigini
belirtmislerdir."

Laparoskopik apendektomide apendiks giduguniin daha
once yapilan arastirmalarda poliglaktin veya ipek sutur
kullanilarak manuel olarak kapatilmasinin guvenilirligi
arastrilmistir. Orneklem sayisinin az, retrospektif ve takip
sturesinin kisa olmasi bu calismanmin sinirlamalarindandir.
Sonu¢ olarak, polipropilen sutir kullanilarak yapilan
laparoskopik apendektomide apendiks gudiginin manuel
kapatilmasinin guvenilir oldugu goraldu.

Etik

Etik Kurul Onay1: Retrospektif calismadir.

Hasta Onay1: Calismamiza dahil edilen tim hastalardan
bilgilendirilmis onam formu alinmistir.

Hakem Degerlendirmesi: Editorler kurulu tarafindan
degerlendirilmistir.

Finansal Destek: Calismamiz icin hicbir kurum ya da
kisiden finansal destek alinmamistir.
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