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Abstract

Background The aim of this study was to compare out-
come measures between conventional transabdominal lap-
aroscopic adrenalectomy and single-incision laparoscopic
adrenalectomy (SILA).

Methods Between January 2006 and April 2010, a total of
96 patients underwent laparoscopic adrenalectomy. Of
these, 74 (77.1%) underwent conventional transabdominal
laparoscopic adrenalectomy (group 1) and 22 (32.9%)
underwent SILA (group 2). Age, sex ratio, tumor size,
operating time, blood loss, postoperative visual analog pain
scale (VAS) scores, and duration of hospitalization were
compared between the two groups.

Results The mean ages of the patients in groups 1 and 2
were 43.4 £ 123 and 43.3 £ 10 years, respectively
(P = 0.7). The female:male ratios in groups 1 and 2 were
1.6:1 and 4.5:1, respectively (P < 0.0001). The mean
tumor size was significantly larger in group 1 than in group
2477 £ 1.5vs.3.34 £ 1.06 cm, respectively; P = 0.093).
No significant difference was found between group 1 and
group 2 with respect to the mean operating time (68.4 +
20.8 vs. 63.9 £ 16.9 min, respectively; P = 0.36) or the
level of intraoperative blood loss (38 £ 26.5 wvs.
48.4 £ 62.4 ml, respectively; P = 0.26). The postopera-
tive VAS score was significantly lower in group 2 than in
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group 1 (2.05 &£ 0.57 and 3.28 £ 0.63, respectively;
P < 0.0001). The length of hospital stay was significantly
higher in group 1 than in group 2 (3.04 £ 1.2 and 2.45 £
0.96 days, respectively; P = 0.04).

Conclusion The findings of the present study suggest that
SILA is as safe as conventional transabdominal laparo-
scopic adrenalectomy. Furthermore, SILA is associated
with less pain and better cosmesis than the conventional
laparoscopic procedure.

Keywords Laparoscopic adrenalectomy - Single-incision
laparoscopic surgery - Endocrinology - Adrenalectomy

The introduction of laparoscopic surgery has heralded a
trend toward less invasive techniques and scarless surgery.
The most prominent of these techniques are transumbilical
single-incision laparoscopic surgery (SILS) and natural
orifice transluminal endoscopic surgery (NOTES). NOTES
is associated with numerous technical difficulties [1], and
SILS has therefore attracted wider interest and popularity.
This technique represents a safe alternative to NOTES, and
may be used to complement standard laparoscopy in a
range of surgical procedures [2—12]. However, the appli-
cation of SILS is also restricted by various technical dif-
ficulties as well as a lack of suitable instrumentation.
Since its first description in 1992 by Gagner et al. [13],
laparoscopic adrenalectomy has become the gold standard
surgical approach for adrenal adenomas and has virtually
replaced open adrenalectomy. Laparoscopic surgery for
adrenal lesions has been shown to result in less pain,
shorter hospital length of stay, faster recovery, and superior
cosmesis. To date, only a few reports of single-incision
laparoscopic adrenalectomy (SILA) have been published
[14-17]. Despite residual controversies, these reports
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suggest that SILA may limit the morbidity and enhance the
advantages of traditional laparoscopy.

The aim of the present retrospective study was to
compare outcome measures between conventional trans-
abdominal laparoscopic adrenalectomy and SILA.

Materials and methods

Between January 2006 and April 2010, a total of 96
patients underwent laparoscopic adrenalectomy in the
Department of General Surgery of the Istanbul University
Faculty of Medicine. Of these, 74 (77.1%) underwent
conventional transabdominal laparoscopic adrenalectomy
(group 1) and 22 (32.9%) underwent SILA (group 2). Age,
sex ratio, tumor size, operating time, blood loss, postop-
erative visual analog pain scale (VAS) scores, and duration
of hospitalization were compared between the two groups.

Surgical technique
Conventional transabdominal laparoscopic adrenalectomy

Patients were placed in the semilateral decubitus position,
and the side with the lesion was elevated to 60°. A 10-mm
trocar for the laparoscope was inserted along the midcla-
vicular line at the level of the umbilicus. Two additional 5-
or 10-mm trocars were inserted along the anterior axillary
line and the midaxillary line, respectively, at points 2 cm
below the costal margin. For left-sided tumors, adrenalec-
tomy was performed through three trocars. For right-sided
tumors, a fourth 5- or 10-mm trocar was inserted imme-
diately below the xyphoid process for the purpose of liver
retraction. Standard hand instruments and a 10-mm 30°
lens laparoscope were used in all procedures. An incision
was made in the peritoneum and Gerota’s fascia through
the retroperitoneum and the adrenal gland was identified.
The adrenal vein was then either clipped or sealed using a
vessel-sealing system (Harmonic Ace, Ethicon Endo-Sur-
gery, Cincinnati, OH, USA; or Ligasure, Covidien, Nor-
walk, CT, USA). The adrenal gland was excised together
with the periadrenal fatty tissue and the specimen was
extracted in a specimen bag.

Single-incision laparoscopic adrenalectomy (SILA)

Patients were placed in the semilateral decubitus position
and the side with the lesion was elevated to 45°. The
operative equipment included a SILS port (Covidien), a
rigid 5-mm 30° lens laparoscope (Karl Storz, Tuttlingen,
Germany), standard articulating hand instruments, 5-mm

Fig. 1 Standard use of the SILS port for left-sided adrenal masses

endoclips, and a vessel-sealing system (Harmonic Ace or
Ligasure). The SILS port was placed through a 2-cm
umbilical incision. For left-sided tumors, three standard
trocars of the SILS port were used (Fig. 1). For right-sided
tumors, an additional trocar was required for liver retrac-
tion, and the insufflation pipe of the SILS port was there-
fore replaced with a standard 5- or 10-mm trocar (Fig. 2).
An incision was made in the peritoneum and Gerota’s
fascia through retroperitoneum and the adrenal gland was
identified. The adrenal vein was then either clipped or
sealed using a vessel-sealing system (Harmonic Ace or
Ligasure) (Fig. 3). The adrenal gland was excised together
with the periadrenal fatty tissue, and the specimen was
extracted in a specimen bag. The umbilical incision was
closed either subcutaneously or with separated polypro-
pylene sutures (Fig. 4).

Fig. 2 The insufflation pipe of the SILS port was replaced with a
5-mm standard trocar for a right-sided adrenal mass
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Fig. 4 Postoperative image of the umbilical incision in a patient with
Cushing’s syndrome

Results

In both groups, the most common indication for surgery
was pheochromocytoma, followed by Cushing’s syndrome
(Table 1). The mean ages of the patients in groups 1 and 2
were 434 4+ 123 and 43.3 £ 10 years, respectively
(P = 0.7). The female:male ratios in groups 1 and 2 were

Table 1 The preoperative diagnosis of the patients in groups 1 and 2

Preoperative diagnosis Group 1 Group 2
(n=174) (n =122)
Pheochromocytoma 26 (35.1%) 8 (36.4%)
Cushing’s syndrome 18 24.3%) 7 (31.8%)
Nonfunctional adenoma 17 (22.9%) 3 (13.6%)
Conn’s syndrome 7 (9.4%) 4 (18.2%)
Adrenal cyst 3 (4%)
Metastatic adrenal lesion (lung primary) 3 (4%)
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1.6:1 and 4.5:1, respectively (P < 0.0001). The mean
tumor size was significantly larger in group 1 than in group
2 (4.7 £ 1.5vs.3.34 £ 1.06 cm, respectively; P = 0.093).
No significant difference was found between group 1 and
group 2 with respect to the mean operating time
(68.4 + 20.8 vs. 63.9 &+ 16.9 min, respectively; P = 0.36)
or the level of intraoperative blood loss (38 + 26.5 vs.
48.4 £+ 62.4 ml, respectively; P = 0.26). Postoperative
analgesia consisted of intravenous administration of the
nonsteroidal anti-inflammatory drug tenoksikam, including
40 mg on the day of operation and 20 mg on the first
postoperative day. There was no additional demand for
analgesia from patients in both groups. The postoperative
VAS score was significantly lower in group 2 than in group
1 (2.05 £ 0.57 and 3.28 + 0.63, respectively; P < 0.00
01). All patients returned to oral intake within 6 h after
adrenalectomy. Patient hospital discharge criteria included
no gastrointestinal discomfort symptoms (nausea or vom-
iting) and maintenance of oral corticosteroid replacement
therapy in patients operated on for Cushing’s syndrome.
The length of hospital stay was significantly longer for
group 1 than for group 2 (3.04 £ 1.2 vs. 2.45 £ 0.96 days,
respectively; P = 0.04). No postoperative complications
occurred in either group.

Discussion

The present retrospective study compared operating time,
blood loss, postoperative VAS scores, and duration of
hospitalization of patients who underwent conventional
transabdominal laparoscopic adrenalectomy and patients
who underwent SILA. The most important finding of the
present study was the lower postoperative VAS score in the
SILA group compared to the conventional laparoscopy
group.

During the last two decades, laparoscopic surgery has
largely supplanted the use of conventional open surgical
techniques. Although the specific benefits vary according
to the precise nature of the procedure, laparoscopy is
widely recognized as being associated with reduced post-
operative pain, a faster recovery, shorter hospitalization,
and superior cosmesis. Surgeons have attempted to reduce
the size and the number of ports used during laparoscopic
procedures to improve the cosmesis and to decrease access-
related morbidity such as hemorrhage, incisional hernia,
and organ damage. NOTES eliminates the need for trans-
abdominal incisions entirely, and SILS allows the perfor-
mance of laparoscopic procedures through a single
umbilical incision. However, NOTES is technically chal-
lenging and improvements in the instrumentation used are
required [1]. SILS is associated with fewer of these prob-
lems and has thus gained wider popularity for procedures
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such as appendectomy, cholecystectomy, splenectomy,
nephrectomy, colorectal surgery, bariatric surgery, and
adrenalectomy [2-17]. Although difficulties with reduced
triangulation, fog evacuation, and clashing of the instru-
ments have been described in various studies, these pro-
cedures are technically successful and the results indicate
that this surgical approach is feasible.

The first SILA was performed by Castelluci et al. in
2008. They performed single-port transperitoneal adrenal-
ectomy by introducing three 5-mm trocars through a 2-cm
subcostal incision [14]. The first single-multilumen-port
(triport) left transperitoneal adrenalectomy was reported by
Cindolo et al. in 2009 [15]. They performed a single-site
transperitoneal adrenalectomy through a 3-cm subcostal
incision to excise a 4-cm nonfunctional adrenal mass.

The first matched case-control study was reported by
Jeong et al. in 2009 [16]. They compared nine patients who
had undergone laparoendoscopic single-site adrenalectomy
(LESS) with 17 patients who had undergone conventional
laparoscopic adrenalectomy. The authors used a self-
manufactured single-port device and a 5-mm flexible lap-
aroscope. They found no significant difference in mean
operating time or duration of postoperative hospital stay
between the LESS and conventional laparoscopy groups.
However, the degree of postoperative pain was signifi-
cantly lower in the LESS group than in the conventional
laparoscopy group. The authors concluded that LESS
adrenalectomy is a safe technique that results in a superior
cosmetic outcome and has the additional advantage of
being minimally invasive.

The main technical problems encountered during the
performance of SILA in the present study were the need for
a fourth port for right-sided tumors, clashing of the
instruments, and difficulties in fog evacuation. The fourth
port was provided by replacing the insufflation pipe of the
SILS port (Covidien, Norwalk, CT, USA) with a standard
5- or 10-mm trocar. Adequate fog evacuation was achieved
by replacing one of the trocars of the SILS port with a
standard 5-mm trocar. Although clashing of the instru-
ments is inevitable during certain stages of dissection, this
difficulty was minimized by using one articulated grasper
and one vessel-sealing device for the dissection and then
changing the articulation angle of the grasper.

In the present study, no differences in mean operating
time or blood loss were observed between the two groups.
The duration of hospitalization was significantly longer in
group 1 than in group 2. The mean tumor size was sig-
nificantly larger in the conventional laparoscopy group.
This was because patients with smaller tumors were pref-
erentially selected for the SILA procedure during the early
period of experience with this procedure in our institution.

In conclusion, the findings of the present study suggest
that SILA is as safe as conventional transabdominal

laparoscopic adrenalectomy for the treatment of benign
adrenal lesions when performed by an experienced sur-
geon. Furthermore, SILA is associated with less pain and
better cosmesis than the conventional laparoscopic proce-
dure. Further studies are warranted to evaluate the specific
advantages of this technique.
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