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Abstract

More than 10,000 appendectomies are performed every year in Switzerland. The aim of this study was to investigate the treat-
ment strategy for appendicitis among Swiss surgeons with particular interest in laparoscopic technique, method of appendiceal
stump closure, and abdominal lavage. We performed an anonymous survey among 540 members of the Swiss Surgical Society.
Technical details and differences between the surgical procedures in adults and children as well as in complicated and non-
complicated appendicitis were investigated. The overall response rate was 45% (n=243). 78% of the surgeons perform laparo-
scopic appendectomies in children and 95% in adult patients. Only 3% use a single incision site technique. Surgeons consider
pus or stool in the abdomen (94%), an abscess (86%) or perforation of the appendix (82%), but not an inflamed appendiceal
base (16%) as complicated appendicitis. 41% of surgeons use endoloops, 36% a stapling device, and 20% polymeric clips
in non-complicated appendicitis for appendiceal stump closure. However, 82% of the surgeons use a stapler in complicated
appendicitis. Most (76%) of surgeons do not plunge the appendiceal stump. 24% of surgeons lavage the abdomen with > 1L
of fluid independent of the intraabdominal finding. Most Swiss surgeons perform multiport laparoscopic appendectomies.
Endoloops and staplers are mostly used for appendiceal stump closures in uncomplicated appendicitis, and staplers in com-
plicated appendicitis. Only a minor part of surgeons plunge the appendiceal stump or perform routine abdominal lavage.
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Introduction

Appendicitis has a lifetime incidence of about 8% with more
than 11,000 diagnoses per year in Switzerland, and over 95% of
these patients undergoing appendectomy according to federal
statistics [1, 2]. Open right lower quadrant incision for appen-
dectomy was first described in 1894 by McBurney [3]. Despite
the fact that laparoscopic appendectomy provides multiple ben-
efits over open appendectomy including faster postoperative
recovery with less postoperative pain and shorter hospital stay,
alower complication rate, and the possibility to assess the whole
abdominal cavity some surgeons still adhere to open appendec-
tomy, particularly in children [4]. Since the first laparoscopic
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appendectomy performed in 1980 [5, 6], several technical dif-
ferences performing the procedure have been described, as, e.g.,
number and placement of trocars. Depending on complicating
factors (such as perforation, inflammation of the appendix base,
etc.) different techniques of appendiceal stump closure have
been described. Frequently used are stapling devices or looped
sutures (endoloops) [7, 8]. In addition, the value of intraperito-
neal lavage following perforated appendicitis has recently been
questioned, especially in children [9-11]. The aim of the pre-
sent study was to assess the commonly applied techniques for
appendectomy among surgeons in Switzerland with a special
focus on technique of laparoscopy, appendiceal stump closure,
and abdominal lavage. Furthermore, definitions of complicated
appendicitis by Swiss surgeons were determined.

Methods
Participants

All 540 members of the Swiss Society of Surgeons (Sch-
weizer Gesellschaft fiir Chirurgie, SGC) representing the
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majority of Surgeons in Switzerland, were eligible as par-
ticipants in the present study. Email addresses were obtained
from the SGC office and an email with a short introduction
and a hyperlink to the online survey was sent directly to the
participants. Three email reminders were sent in total.

Questionnaire

We created an anonymous survey by using an online plat-
form (surveymonkey.com, SurveyMonkey Europe UC,
Dublin, IRL). The survey was conducted from November
to December 2016. Questions covered general information
about the participant, their affiliation, and technical details.
The participants were also asked regarding a common strat-
egy and the application of postoperative antibiotic treatment
and follow-up interval. Anonymous data were then imported
and evaluated in Excel (Microsoft Corp., Redmond, WA,
USA).

Results
Response rate and distribution of participants

The overall response rate was 45% (n=243). The majority
of participants were experienced surgeons working either
as consultants, attending surgeons or head of a department.
Only six residents answered the questionnaire. Sixty-five
percent of the questionnaire responses came from a can-
tonal hospital or a primary care hospital, 24% from a private
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clinic, and 11% from a university hospital. Numbers of per-
formed appendectomies per year at participants’ institution
were n 1-100: 43.3%, n 101-200: 37.1%, and n>200: 19.6%
of cases.

Approach: multi-port laparoscopy preferred

Most of the surgeons prefer a laparoscopic approach for
appendectomy: Ninety-five percent in adults, and 78% in
children (Fig. 1). Almost all (97%) use a three-trocar lapa-
roscopic approach, with single incision surgeries performed
in 3%. Sixty percent of surgeons prefer the following three-
port trocar positioning: umbilical, left lower quadrant, above
symphysis, and 37% prefer to place the third (above sym-
physis in the first group) trocar in the right lower quadrant.
Seventy-five percent of surgeons mostly use a 10-mm lapa-
roscope while 25% use a 5-mm camera.

Stump closure: endoloops and stapler

The most commonly applied technique for appendiceal
stump closure by the surgeon in uncomplicated appendicitis
were endoloops (41%), a stapler (36%) or polymeric clips
(20%). Metallic clips or ligatures are used only by 2% and
1% of the surgeons, respectively. In complicated appendici-
tis, surgeons preferred stapler device (82%) far more often
than endoloops (12%), polymeric clips (4%) or other meth-
ods (2%) (Fig. 2). 76% of the surgeons forego an additional
stump coverage after closure and 22% occasionally covering
the stump.
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Conditions to complicate: pus, perforation,
perityphlitic abscess

When asked which condition defines a complicated appen-
dicitis, 94% of the participating surgeons agree with pus
or stool in the abdomen, 86% with a perityphlitic abscess,
and 83% with perforated appendicitis. 16% of the partici-
pants think that an inflamed appendicular base complicates
appendicitis. Fluid in the lower pelvis (9%), fibrinous cov-
erings (6%), adhesions (5%), retrocoecal location (4%), or
a fecolith (1%) was hardly considered to complicate the
disease (Fig. 3).

Lavage

Twenty-four percent use more then 1 L of fluid to lavage
the abdomen independent of the intraoperative finding.
Among those, most surgeons (74%) use 1-2 L in uncom-
plicated appendicitis, whereas in complicated cases, only
10% use 1-2 L, 35% use 2-4 L, and 56% of the partici-
pants use 4-6 L or even more.

Antibiotics

During postoperative course, 1% of the participants
administer antibiotics on a regular base, and 90% only in
complicated cases.

m uncomplicated appendicits

M complicated appendicitis

Endostapler Polymeric clips

Follow-up

After a normal postoperative course and unremarkable
histology, patients are normally seen by their general prac-
titioner. However, 16% of the surgeons see their patients
regularly following appendectomy as outpatients.

Discussion

The present study assessed the treatment strategy of appen-
dicitis among Swiss surgeons using an online survey. There
is no uniform definition of complicated appendicitis among
Swiss surgeons. The preferred technique to perform an
appendectomy consists of laparoscopy using three ports
placed in the umbilicus, the left lower quadrant, and above
the symphysis with a 10-mm camera. Endoloops and staplers
are most commonly applied for appendiceal stump closure
in uncomplicated appendicitis, whereas most surgeons use
staplers for complicated appendicitis. Only a minor part of
surgeons considers to plunge the appendiceal stump after
closure, and only one-fourth performs abdominal lavage
independent of the intraoperative finding.

The advantages of the laparoscopic appendectomy com-
pared to an open approach in adults were widely shown in
recent literature, consisting of shorter length of hospital stay,
less postoperative pain, earlier recovery, and a lower overall
complication rate [4, 12]. The World Society of Emergency
Surgery Guidelines recommend this approach as first choice,
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Fig. 3 Factors considered to contribute for a complicated appendicitis in the opinion of participants

depending on availability of equipment and staff [13], and
almost all replying surgeons seem to rely on these advan-
tages when treating adults. However, in children some sur-
geons prefer an open approach, despite evidence showing a
shorter hospital stay and a lower overall morbidity following
laparoscopic appendectomy [12, 13]. Hence, some authors
recommend that children should be referred to a hospital that
offers the laparoscopic approach [14].

Trocar placement and number of used trocars depend on
multiple factors, such as patient’s size, size of the abdominal
wall, angle of the camera, and surgeon’s preference [15]. In
the present survey most surgeons (60%) prefer a triangu-
lated trocar positioning using the belly button, the left lower
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quadrant, and the area above the symphysis. A triangular
trocar position apart from the appendix makes visualiza-
tion, grasping, and manipulation of the appendix (including
application of a stapler/endoloop/clip applier in a 90° angle)
ergonomic and easy. Nevertheless, 37% of Swiss surgeons
prefer the third trocar to be placed in the right lower quad-
rant instead of the area above the symphysis. In the authors’
opinion, this latter trocar positioning makes laparoscopic
appendectomy technically more demanding, but provides the
possibility to increase the right lower trocar site to an open
incision if needed. It furthermore avoids the midline above
the symphysis where the bladder is located and hence saves
from possible bladder injuries with trocar placement. Almost
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all surgeons prefer a multiport technique with only 3% using
single incision surgery. This might be due to the steep learn-
ing curve, a higher technical failure rate, and longer opera-
tive times following SILS [7, 16], despite evidence showing
complication rates, postoperative ileus, length of stay, and
postoperative pain not being different when comparing a
single incision approach versus multiport appendectomy
[17]. Most Swiss surgeons use endoloops (41%) or a sta-
pling device (36%) to close the appendiceal stump in uncom-
plicated appendicitis, which is in line with reports from
other countries [18]. Endoloops are cheaper than staplers
and might be operated using a 5-mm port. Nevertheless, as
compared to other techniques, endoloops need more tissue
manipulation, and the loop might cut through the base of the
appendix or slip off if tied too tight or too loose, respectively
[8, 17]. Some surgeons consider this technical challenge as
a good exercise to improve manual skills especially when
teaching residents. Staplers are time efficient, easy to oper-
ate, and save especially in complicated appendicitis involv-
ing the appendiceal stump or even the coecum [7]. Hence,
most surveyed surgeons in Switzerland use a stapler in com-
plicated appendicitis. Polymeric clips (hem-o-lok clips) were
described more recently for appendiceal stump closure [19,
20]. They provide a cheap and technically simple alternative
to staplers that might be operated via a 10-mm trocar (while
a 12-mm trocar is needed for staplers). Whereas the tissue is
cut close, but distal to the applied clip or endoloop, leaving
a small amount of protruding contaminated mucosa behind,
staplers do not leave any mucosa exposed. Whereas some
authors argue that this exposed mucosa might be the reason
for increased likelihood of postoperative abscess formation
following appendectomy using endoloops [8, 21], most trials
show no differences concerning the abscess rates when com-
paring different stump closing techniques [22, 23]. Hem-o-
lok clips might seal appendiceal stumps up to a diameter of
1.6 cm, but their reliability decreases when the appendix
base measures more than 1 cm [24]. Hence, 21% of Swiss
surgeons use polymeric clips to seal the appendiceal stump
in uncomplicated appendicitis, but only 5% in complicated
cases. In our own cohort of patients we found a reduced
abscess rate following appendiceal stump closure using hem-
o-lok clips versus endoloops for acute appendicitis [8]. A
study comparing the outcomes following appendiceal stump
closure with polymeric clips versus staplers for complicated
and uncomplicated appendicitis is under perusal. A majority
of surgeons in Switzerland forego an additional stump cover-
age, e.g., with a suture. This is in line with the current litera-
ture showing no advantage of stump inversion and coverage
neither in the open nor in the laparoscopic approach [13].
A comprehensive definition of ‘complicated appendicitis’
is missing in the literature. Most Swiss surgeons consider

pus or stool in the abdomen, a perityphlitic abscess and
perforation of the appendix as ‘complicated appendicitis’.
Only 16% of participants consider an inflamed appendicular
base as ‘complicated appendicitis’. Only 24% of surgeons in
Switzerland perform abdominal lavage independent of the
intraoperative finding. Various publications, however, have
shown no advantages [13, 25] or even a higher postoperative
abscess rate following irrigation [10], even in complicated
appendicitis.

The overall response rate of the present survey was
45%, which was rather high when comparing to published
response rates around 35% from previous surveys among
physicians [26]. This especially since male-dominant disci-
plines (such as general surgery) show typically even lower
response rates [26]. Nevertheless, it remains unclear whether
the included 45% were representative of all Swiss surgeons
or not, especially since our survey was anonymous and
hence participants’ factors (such as age, gender, years of
experience, etc.) were not compared to the whole population
of Swiss surgeons. Furthermore, Pediatric Surgeons (unlike
in other countries) are only board certified in Pediatric Sur-
gery, but not in General Surgery. They are hence mostly not
part of the Swiss Society of Surgeons and might be under-
represented in the present survey. Finally, only six residents
completed the present survey, despite the fact that many
chief residents are part of the Swiss Society of Surgeons,
indicating that this group might also be underrepresented in
the present study.

The response rate of 45% reflects a source of bias, since
surgeons answering the questionnaire are likely more inter-
ested and up-to-date in the topic than the whole population
of Swiss surgeons.

In summary, most Swiss surgeons prefer a multiport
laparoscopic approach for appendectomy in adults, but not
in children. Endoloops and staplers are commonly used for
appendiceal stump closures in uncomplicated appendicitis,
and staplers in complicated appendicitis. Only a minor part
of surgeons perform routine abdominal lavage or plunge the
appendiceal stump. Finally, the definition of ‘complicated
appendicitis’ differs among Swiss surgeons.
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