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Abstract

Background At the present time, and given the increasing
concern about body image, laparoscopic surgeons are faced
with an increasing number of patients who want to con-
serve the umbilicus free of scars for cosmetic reasons.
Single-incision laparoscopic surgery (SILS) using the
suprapubic approach for appendectomy, while keeping the
advantages of SILS through an umbilical incision, leaves
the visible abdomen without scars. Moreover, insertion of
an additional port in patients with retrocecal or purulent or
gangrenous acute appendicitis requiring intra-abdominal
drainage is avoided. This report describes the initial
experience with suprapubic SILS appendectomy.

Methods Between September 2009 and December 2010,
patients with acute appendicitis admitted to the General
Surgery and Emergency Unit of the authors’ institution and
who agreed to undergo SILS appendectomy through the
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suprapubic approach were included in a prospective study.
Demographics, clinical characteristics, and surgical out-
come were recorded.

Results A total of 20 patients (12 men and 8 women) with
a mean age of 30 £ 3 years underwent suprapubic SILS
appendectomy. The mean duration of the operation was
40 £ 7 min. Placement of a suction drain was necessary in
four patients. The mean length of hospital stay was
2 £+ 0.5 days. The operation was completed successfully in
all patients, and conversion to either multiport or open
surgery was not required. No intraoperative or postopera-
tive complications occurred. In all patients, the appearance
of the suprapubic wound was good at 7 days after surgery.
Conclusion Suprapubic SILS appendectomy offers better,
cosmetically appealing results than the standard umbilical
access. In case of retrocecal or purulent or gangrenous
acute appendicitis, the view provided via the suprapubic
approach makes access to and dissection of the appendix
easy, and it also enables exteriorization of a drain without
adding new lateral incisions.

Keywords Laparoendoscopic single-site surgery (LESS)
- Single-incision laparoscopic surgery (SILS) - Suprapubic
SILS appendectomy - Scarless abdominal surgery

Acute appendicitis is the most frequent abdominal disease
and requires urgent surgery to remove the inflamed
appendix [1]. The first laparoscopic appendectomy was
described in 1983 by Semm [2], and since that initial
report, the technique has undergone several modifications.
Even though laparoscopic appendectomy had initially
failed to gain unequivocal acceptance by the general sur-
gery community, at the present time it is a well-accepted
emergency procedure at most centers [3].
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Although one- and two-puncture techniques have been
developed and occasionally a fourth trocar is needed, lapa-
roscopic appendectomy is usually performed using three
separate ports [3]. In this standard technique, the video lap-
aroscope is usually inserted through a periumbilical incision
and the ports are located in a triangular fashion. More
recently, an interest in even fewer scars from transabdominal
surgery has developed, and appendectomy by single-incision
laparoscopic surgery (SILS) has become increasing common
[4-6]. This technique permits three operative pipes to be used
simultaneously, which enables an entirely intracorporeal
appendectomy. Positioning the incision at the umbilicus
offers better cosmetic results. In 2001, Miranda et al. [7]
reported their experience with one-trocar appendectomy
through the umbilicus and several other authors afterward
have shown the feasibility and advantages of transumbilical
single-port laparoscopic procedures [5, 6, 8—10].

Given the increasing concern about body image nowa-
days, it is our experience that an increasing number of
patients want to conserve the umbilicus free of scars for
cosmetic reasons or because of umbilical piercing or tat-
tooing. The suprapubic approach for SILS appendectomy
using a suprapubic single incision within the pubic hairline,
which stays hidden by the suprapubic anatomical folds,
combines the cosmetic results and the theoretical advan-
tages of umbilical SILS, including lower risk of injury to
abdominal muscles and its vessels and less postoperative
pain, with the possibility to convert the procedure at any
time to conventional laparoscopic surgery.

We here describe our initial experience with suprapubic
SILS appendectomy in a prospectively collected cases
series of 20 patients.

Patients and methods

Between September 2009 and January 2010, a prospective
study was designed to assess the feasibility and safety of
suprapubic SILS appendectomy in patients 18 years of age
or older with acute uncomplicated appendicitis and
admitted to the General Surgery and Emergency Unit of
Hospital Clinic i Provincial, Barcelona (Spain). Inclusion
criteria were as follows: clinical history suggestive of acute
appendicitis, less than 48 h of evolution, typical findings of
acute appendicitis at physical examination, absence of
signs denoting peritoneal irritation, a left shift with or
without leukocytosis, normal abdominal and chest X-rays,
hemodynamic stability, and absence of medical, anesthetic,
or surgical contraindications for laparoscopic surgery.
Patients with complicated acute appendicitis (ruptured
appendicitis and local abscess or diffuse peritonitis) and
those for whom general anesthesia was contraindicated
were excluded from the study.
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All patients were fully informed about the characteris-
tics of the suprapubic SILS procedure and other possible
therapeutic options, including open surgery and conven-
tional laparoscopic procedures, as well as the possibility
that conversion to an open procedure or standard laparo-
scopic appendectomy could be required at the time of
operation. The study was approved by the Ethics Com-
mittee of our institution. Written informed consent was
obtained from all participants.

Surgical procedure

All operations were performed by the same experienced
laparoscopic surgeons (OV, MV). The operation was per-
formed with the patient under general anesthesia and in the
supine position with both arms abducted. The surgeon
stood on the patient’s left side and the assistant stood
between the legs of the patient, with the main monitor
placed on the patient’s right side just in front of the sur-
geon. After placement of a vesical catheter, a 25-mm
transverse suprapubic incision was made at the intersection
between the infraumbilical midline and the pubic hairline
(Fig. 1). The subcutaneous tissue superficial to the linea
alba was dissected, and the linea alba was incised longi-
tudinally. Dissection was continued until the abdominal
cavity was reached, enabling placement of the SILS flex-
ible laparoscopic port that can accommodate the three
working pipes (SILSTM Port, Covidien, Norwalk, CT,
USA). A 30° 5-mm laparoscope was used to inspect the
abdominal cavity, after which the patient was placed in the
Trendelenburg position with a single left lateral decubitus
to expose the cecum and the appendicular area. The
instruments used included 5-mm graspers (Roticulator
EndoGrasp and Roticulator Endo Dissect, Autosuture,
Ascot, UK) and flexible scissors (Roticulator Endo Min-
iShears; Autosuture) to cut and coagulate the tissues.

Fig. 1 The 2.5-cm suprapubic incision
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The lateral peritoneum was opened to fully mobilize the
base of the appendix and to expose the lateral border of the
cecum. Dissection of the mesoappendix was accomplished
first, followed by its section between laparoscopic clips
with 10-mm Endoclip III (Covidien). Next, the section of
the appendicular base was performed with a blue cartridge
EndoGIA 30 (Covidien). After completion of the appen-
dectomy, the peritoneal cavity and the Douglas pouch were
rinsed with sterile saline, and the appendix was removed
from the abdominal cavity using an EndoCatch (Covidien)
specimen bag. The SILS device needs to be removed to
extract the appendix. The fascial incision was closed with
simple absorbable sutures (#2/0), including the parietal
peritoneum, and the skin was sutured with simple nonab-
sorbable sutures (#4/0) (Fig. 2). In four patients with pus in
the Douglas pouch, an intra-abdominal suction drain was
placed through the lateral side of the suprapubic incision.

Patients remained in the postanesthesia care unit for a
minimum of 2 h before being transferred to the surgical
ward. Oral intake was progressively resumed and patients
were encouraged for early deambulation. The wound was
inspected every day during the hospital stay and 7 days
after surgery at the outpatient clinic.

Assessment

For all patients, the following variables were recorded:
demographics (age, sex), clinical features, duration of

Fig. 2 Wound appearance at the end of

appendectomy

suprapubic  SILS

operation, intraoperative complications, pathologic severity
of appendicitis, postoperative complications, scar length,
postoperative pain on day 1 using a 10-cm visual analog scale
(VAS), time of the start of oral diet, and length of hospital
stay.

Descriptive statistics are presented. Data are expressed
as mean and (Z£standard deviation) or median and range.

Results

A total of 20 patients (12 men and 8 women) with a mean
age of 30 £ 3 years underwent suprapubic SILS appen-
dectomy during the study period. All patients were classified
as belonging to the American Society of Anesthesiology
(ASA) class I. The mean duration of operation was
40 £ 7 min (range = 25-82 min). The operation was suc-
cessfully completed for all patients, and neither conversion
to open surgery nor the use of additional trocars was
required. In the view obtained with this approach, the ver-
miform appendix was perfectly aligned with the working
pipes no matter whether the appendix was in the retrocecal
position. The fascial approach to the retrocecal area is
shown in Fig. 3.

Pathologic examination of the resected specimens con-
firmed the presence of acute appendicitis in all cases.
Phlegmonous appendicitis was diagnosed in seven patients
and purulent and gangrenous appendicitis in the remaining
13.

The median VAS for postoperative pain intensity was 2
(range = 1-4). All patients resumed oral intake within
24 h after surgery. The mean length of hospital stay was
2 + 0.5 days. No intraoperative or postoperative compli-
cations occurred. The suprapubic wound had a good

Fig. 3 Laparoscopic picture of the fascial approach to the retrocecal
area

@ Springer



1022

Surg Endosc (2011) 25:1019-1023

Fig. 4 Final cosmetic result once the pubic hair has grown

appearance 7 days after surgery. Final cosmetic results are
illustrated in Fig. 4.

Discussion

Recent interest in better cosmetic outcomes prompted
laparoscopic endoscopists to focus on development of
innovative techniques for scarless surgery. The technique
of suprapubic SILS appendectomy here described permits
three operative pipes to be used simultaneously, which
enables the appendectomy to be entirely intracorporeal.
Placing the single incision at the umbilicus offers good
cosmetic results, and for this reason different authors have
suggested that the umbilicus is the ideal access place for
SILS procedures [6, 10]. In a study of CT scan mapping of
epigastric vessels, it was shown that they are usually
located in the area between 4 and 8 cm from the midline,
so that avoiding this area will determine the safe zone of
entry of the anterior abdominal wall [11].

In the SILS technique here presented, the single
umbilical incision is replaced by an incision in the supra-
pubic region. By making a 2-cm incision following Lan-
ger’s lines, an excellent cosmetic result with mild
postoperative pain is obtained. Once the skin is incised, the
fascia is opened longitudinally along the linea alba, thus
eliminating muscular penetration by the ports and also
avoiding injury to muscular or epigastric vessels. On the
other hand, the linea alba is the least thick area of the
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abdominal wall, facilitating port introduction and improv-
ing instrument motion in all directions.

The view obtained by the suprapubic SILS approach is
different from that obtained with the standard laparoscopic
procedure or the conventional SILS approach. When per-
forming an appendectomy with a view through the umbi-
licus, sometimes the right Toldt’s fascia needs to be
partially opened to expose completely the appendix before
starting dissection of the mesoappendix safely and avoid
inadvertent injury to the cecum. On the other hand, the
appendix occupies a retrocecal position in 26-65% of
patients with acute appendicitis [12]. Acute retrocecal
appendicitis may lead to delayed diagnosis and complica-
tions, including abscess formation (purulent or gangrenous
acute appendicitis in 66% of cases in our series) which
obscures identification and section of the appendicular base
and frequently requires mobilization of the right colon. We
believe that the suprapubic SILS technique is optimal for
patients with retrocecal or purulent or gangrenous acute
appendicitis because it provides a frontal cranial-to-caudal
view of all intra-abdominal structures, turning a difficult
retrocecal zone into a simple area. The appendix appears
well exposed in the field of view, so that appendectomy
with safe sealing of the appendicular base can be per-
formed after a small opening of the lateral peritoneum. In
our series, retrocecal appendicitis occurred in 30% of the
cases, and no gynecologic diseases such as ovarian or tubal
diseases were found in any of the female patients.

One of the main controversies of SILS procedures per-
formed in the emergency setting is the use and placement
of drains. Several authors who use the transumbilical
approach recommend transabdominal drain placement in a
different site than the umbilicus or even through the same
umbilical incision, although this last alternative is associ-
ated with poor cosmetic results due to umbilical skin
maceration [13]. Our group has systematically performed
transumbilical SILS appendectomy [6], and based on our
experience with more than 60 patients who underwent this
procedure in the last year, in order to obtain better cosmetic
results in the umbilicus area, drains should be inserted
through a 3-5-mm incision in the right iliac fossa.

Four patients in our series presented with abscess in
the Douglas pouch. The proximity of the SILS port to
the lower pelvis enables the surgeon to rinse this area
safely. Moreover, it was possible to place a suction drain
through the lateral side of the suprapubic incision in all
four patients without changing any step of the planned
operation and without needing to insert accessory ports
while avoiding complications such as port-related
bleeding. A further advantage of the suprapubic approach
is a decreased risk of incisional hernia [14] because the
fascial defect is closed with simple stitches under direct
vision.
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A recent study of single-port appendectomy by Roberts
[15] reported one complication associated with the supra-
pubic approach: the inability to access the abdominal
cavity safely by incorrect insufflation and dissection of the
preperitoneal space with carbon dioxide. Our routine is to
insert the device after complete and secured access of the
peritoneal cavity is done and then insufflate safely with
total preservation of the preperitoneal space.

In summary, suprapubic SILS appendectomy offers
better cosmetically appealing results than the standard
umbilical access procedure. In case of retrocecal or puru-
lent or gangrenous acute appendicitis, the view provided by
the suprapubic approach makes access to and dissection of
the appendix easy, and it also enables exteriorization of a
drain through the suprapubic wound without adding new
lateral incisions. Positioning of the single incision at the
suprapubic level yields a nonvisible scar and is an impor-
tant step toward scarless surgery for appendectomy.
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