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Abstract

Objectives. The status of laparoscopic adrenalectomy has been well established in recent years. The aim of the
study was to evaluate intraoperative and postoperative features of laparoscopic adrenalectomy and to compare the
technique with the authors’ previous experience with conventional open adrenalectomy.

Material and Methods. The study compared 32 laparoscopic adrenalectomies performed between October 2008
and August 2009 with 43 open adrenal resections performed from 2004 to 2008. The features analyzed included
the basic characteristics of the patients in both groups, the size and type of adrenal tumors, the duration of the
surgery, intraoperative and postoperative morbidity, the length of the hospital stay, the time to first oral intake and
the amount of postoperative analgesic drugs taken.

Results. Laparoscopic adrenalectomy was successfully completed in 29 patients. In two cases, conversion to open
surgery was necessary due to intraoperative bleeding in one case and iatrogenic injury of the colon in the other;
and one patient was reoperated two weeks after the primary surgery due to postoperative hematoma. There was
no significant difference in the duration of surgery with the two methods. There were, however, significant dif-
ferences in time to first postoperative oral intake, the length of the postoperative hospital stay and the amount of
postoperative analgesic drugs needed.

Conclusions. Laparoscopic adrenalectomy seems to be a safe, effective and minimally invasive method, the advan-
tages of which include better visualization of the operative field, minimal morbidity and a rapid convalescence
with a shorter hospital stay. In the authors” opinion, surgeons just beginning their experience with laparoscopic
adrenalectomy should start from the transperitoneal approach; the retroperitoneal approach should be introduced
later, after necessary experience has been gained (Adv Clin Exp Med 2010, 19, 5, 625-630).
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Streszczenie

Cel pracy. Obecnie laparoskopowa adrenalektomia jest standardem postegpowania przy usuwaniu tagodnych zmian
w nadnerczach. Celem pracy byla ocena metody laparoskopowego usuniecia nadnerczy, rok po wprowadzeniu
metody, w poréwnaniu z wczeéniejszymi doswiadczeniami autoréw z klasyczng otwarta adrenalektomia.
Material i metody. W ciagu roku, od pazdziernika 2008 r. wykonano 32 laparoskopowe adrenalektomie. Materiat
ten poréwnano z wczesniejszymi zabiegami metoda otwarta w latach 2004-2008, przeprowadzonych u 43 chorych.
Pod uwage brano nastepujace czynniki: charakterystyke pacjentéw, wielko$¢ guza, czas zabiegu chirurgicznego,
powiklania, czas hospitalizacji, czas do pierwszego positku, ilo$¢ uzytych $rodkow przeciwbolowych.

Wryniki. Laparoskopowg adrenalektomie wykonano u 29 pacjentéw. Dwoch pacjentdw wymagalo konwersji do
metody otwartej z powodu $rédoperacyjnego krwawienia, uszkodzenia okreznicy. Jeden pacjent byt reperowany
2 tygodnie po pierwotnym zabiegu z powodu pooperacyjnego krwiaka. Nie bylo znaczacych statystycznie réznic
w czasie trwania zabiegu chirurgicznego miedzy poréwnywanymi metodami. Stwierdzono znaczace réznice w cza-
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sie do pierwszego pooperacyjnego positku pacjenta, dtugosci hospitalizacji i w ilosci przyjetych lekéw przeciwbé-

lowych.

Whioski. Laparoskopowa adrenalektomia wydaje sie bezpieczna metodg operacyjnego leczenia choréb nadnerczy.
Wigze sie z mniejszym odsetkiem powiklan, krétszym czasem pobytu pacjenta w szpitalu oraz szybsza rekonwale-
s-cencja. Dla zespotéw rozpoczynajacych zabiegi laparoskopowe na nadnerczach najlepszym dostepem operacyj-
nym jest droga przezotrzewnowa w bocznym ultozeniu pacjenta. Dostep zaotrzewnowy powinien by¢ wprowadzany
w terminie pézZniejszym, po uzyskaniu niezbednego doswiadczenia (Adv Clin Exp Med 2010, 19, 5, 625-630).

Stowa kluczowe: laparoskopowa adrenalektomia, otwarta adrenalektomia, dostep przezotrzewnowy, dostep

ZaotrZzewnowy.

In recent years minimally invasive techniques
have been successfully adopted in many surgical
procedures. One of them is laparoscopic adrena-
lectomy. Since the first report in 1992 from Gang-
er et al. [1], this approach has become a common
technique and is now considered the ,gold stan-
dard” for the resectioning of benign adrenal tu-
mors [2, 3].

The advantages of this technique include mini-
mization of tissue trauma, less postoperative pain
and a shorter hospital stay when compared with the
open technique [4, 5]. In selected cases it can even
be performed as an outpatient procedure [6].

There are several laparoscopic approaches to
the adrenal gland. Each of them has its unique
advantages as well as limitations. Some authors
advocate that surgical beginners in laparoscopic
adrenalectomy ought to use the transperitoneal
approach [7-9].

“Laparoscopic adrenalectomy is a safe and effec-
tive therapy for the management of pheochromocy-
toma, as compared with open surgery” [10, 11].

The first laparoscopic adrenalectomy at the
Ist Department of General, Gastroenterological
and Endocrine Surgery of Wroclaw Medical Uni-
versity was performed in October 2008. Since then
the laparoscopic approach has become the Depart-
ment’s routine method for the removal of benign
adrenal tumors. Between October 2008 and Au-
gust 2009 a total of 32 laparoscopic adrenalecto-
mies were performed. In this study, data on these
procedures was collected and compared with data
from 43 open adrenalectomies performed in the
years 2004-2008. The results of the comparison
clearly indicate the superiority of the less invasive
laparoscopic procedure.

Material and Methods

All patients scheduled for an adrenal resection
underwent a complete preoperative evaluation
(biochemical tests and imaging studies, most of
which were conducted at Wroclaw Medical Uni-
versity’s Department of Endocrinology. The data
concerning a total of 32 patients operated laparo-
scopically were compared with those of 43 patients

who underwent open surgery during the five years
directly before the introduction of the laparoscop-
ic technique (2004-2008). The data was obtained
retrospectively, based on case histories.

In all the laparoscopic cases the diameter of
the tumor was less than 6 cm (28 + 9 mm), with
no suspicion of malignancy. In the group that un-
derwent open surgery the average size of the tu-
mor was significantly larger (40 + 25 mm), and
in five cases postoperative histological examina-
tion revealed malignancy. In two cases a bilateral
adrenalectomy was performed. The patients’ char-
acteristics are presented in Table 1. There were no
significant differences between the patients in the
two groups apart from the larger average tumor in
the open adrenalectomy group (p < 0.001).

All the laparoscopic adrenalectomies were per-
formed by the same surgeon assisted by two col-
leagues. The open technique usually required four
surgeons. In most cases the laparoscopic approach
to the adrenal gland entailed the transperitoneal
technique with the patient stabilized in the lateral
decubitus position. In five cases the retroperitone-
al lateral approach was chosen because of previous
abdominal surgery. All patients were informed of
the possibility of shifting to open surgery in case of
any technical or anatomical intraoperative distur-
bances, and all signed informed consent forms.

All patients with adrenal tumors larger than
6 cm in diameter or with bilateral tumors were
excluded from the laparoscopic approach, as were
patients with suspected malignancy. The clinical
charts of all the patients were reviewed, and all use-
ful preoperative clinical parameters were recorded
and evaluated, along with the surgical techniques
used and intra- and postoperative morbidity.

Laparoscopic Adrenalectomy

For a left-side laparoscopic adrenalectomy,
insufflation of the peritoneal cavity with carbon
dioxide (12-15 mm Hg) was done with a Veress
needle and the first 12-mm trocar was placed in
mid-clavicular line, just below the costal margin.
The next two trocars (10 mm) were placed at
a distance of about 5 cm medially to the first one,
also just below the costal line. The last trocar was
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placed in the mid-axillary line 5-8 cm laterally to
the first one. The 12-mm trocar was used to intro-
duce the camera and to remove the tumor after the
resection. The most medially placed trocar served
to retract the spleen and for suction. The other two
were used for manipulation. After gaining some
experience, the authors started to use only three
trocars for a left-side adrenalectomy. The lateral
attachments to the spleen and splenorenal liga-
ment were divided, which allowed the spleen and
pancreatic tail to fall medially, thus exposing the
retroperitoneal space and the vicinity of the ad-
renal gland. Sometimes the left flank of the colon
was mobilized for better access. The medial side of
the gland was dissected first; the kidney and ad-
renal veins were identified and the adrenal vessel
was clipped and divided. The gland was freed and
dissected using a vessel-sealing device (LigaSure).
When the resection was completed, the gland was
placed in a specimen bag and removed through
the 12-mm trocar hole. A 5-mm suction drain was
left at the operative site.

Table 1. Patients characteristics

Tabela 1. Charakterystyka pacjentow

In right-side laparoscopic adrenalectomies,
similar positioning of the trocars was used. The
most medial one was used for a liver retractor, el-
evating the right lobe of the liver. The right trian-
gular ligament of the liver was then dissected using
electrocautery, exposing the inferior vena cava. The
adrenal vein was identified, clipped and divided.

When necessary, conversion to an open pro-
cedure was performed by making a subcostal inci-
sion through the trocar line, without any need to
change the patient’s position.

Open Adrenalectomy

An open adrenalectomy was performed via an
anterior subcostal incision; the gland was reached
transperitoneally. For a bilateral adrenalectomy an
initial incision on the right side was continued lat-
erally to the left.

In the laparoscopic procedure, the duration of
the operation was measured from the insertion of
the Veress needle to skin closure; in the open tech-

Laparoscopic adrenalectomy

(Adrenalektomia laparoskopowa)

Open adrenalectomy P-value
(Adrenalektomia metoda otwarta) | (Warto$¢ czynnika p)

(Strona ciala, po ktorej
znajdowata sie zmiana)

(prawa, lewa)

Number of patients 32 43 ns.
(Liczba pacjentow)

Age (Wiek) 58 + 10 (35-72) 56 + 12 (22-70) ns.
Sex (Pled) M 12,F 20 M 12, F 31 ns.
Affected side R15,L17 R 22,L 19, both 2 ns.

(prawa, lewa)

Size of the tumor 28 +9 (14-56) mm

(Wiekos¢ guza)

40 + 25 (25-125) mm p <0.001

Primary diagnosis
(Wstepne rozpoznanie)

Pheochromocytoma 9 (28%)

11 (25%) ns.

Cushing Syndrome 3 (12%)
(Zesp6t Cushinga)

2 (5%) ns.

Primary aldosteronism, 14 (43%)
Conn’s Syndrome
(Pierwotny aldostero-

nizm, choroba Cohna)

20 (47%) ns.

Not secreting adrenal 6 (18%)
adenoma

(Nieczynny gruczolak
nadnerczy)

6 (14%) ns.

Carcinoma 0
(Zmiana rakowa)

4 (9%)
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nique, it was measured from the first skin incision
to its closure.

Statistical comparison analyses between the
two groups were performed using the ¢-Student
test. A two-tailed p-value of < 0.05 was considered
statistically significant.

Results

Laparoscopic adrenalectomies were successful-
ly completed in 29 patients. In three cases conver-
sion to open technique was necessary. One patient
needed emergency open surgery because of severe
bleeding from the right adrenal vein. The second
patient was opened because of iatrogenic injury to
the left flexure of the colon. In the third case the
original surgery was completed laparoscopically,
but the patient had to be reoperated two weeks
later in order to drain an intraabdominal hema-
toma (afterwards we considered this case a failure
of the laparoscopic technique). In a fourth patient,
following the laparoscopic procedure we observed
a drop in the hemoglobin level and the formation
of an intraabdominal hematoma that dissolved
during prolonged drainage.

Blood transfusion was necessary in two cases
in the laparoscopic adrenalectomy group. The
overall amount of blood transfused was five units.

Apart from the three cases mentioned above,
we did not observe any major surgical complica-
tions in the laparoscopic adrenalectomy group.
In the group of patients that underwent open
adrenalectomies, blood transfusion was neces-
sary in five cases (a total of 13 blood units used).
Three patients had postoperative pneumonia, and
we observed wound infection in four cases. The
wound-infection cases required prolonged hospi-
tal stays and subsequent wound management on
an outpatient basis. There were no other signifi-
cant intraoperative or postoperative complications

Table 2. The outcome and complications of the patients

Tabela 2. Przebieg leczenia u pacjentow

in either group. The outcomes and complications
are shown in Table 2.

The main intraoperative and postoperative
clinical parameters of laparoscopic and open
adrenalectomy were compared by statistical analy-
sis. The results are shown in Table 3.

There were no significant differences in the
duration of surgery in either group. A significant
difference was noted in time to first oral intake.
Patients who had undergone the laparoscopic pro-
cedure resumed oral intake sooner (1.7 days after
surgery) than those who underwent open surgery
(2.8 days) (p = 0.002). Another significant differ-
ence was in the length of the postoperative hospital
stay, which was 6.8 days in the laparoscopy group
as opposed to 10.2 days for the open procedure
(p < 0.0001).

Patients who underwent the laparoscopic tech-
nique required fewer doses of analgesic drugs during
the first post-operative day (1.2 vs. 3.4 for the open-
surgery group; p < 0.05); likewise for the second
postoperative day (0.7 vs. 2.8; p < 0.05). The anal-
gesic drug (Ketoprofen 100 mg) was given intrave-
nously or intramuscularly on the first postoperative
day; on the second day it was mainly given orally.

Discussion

After the first laparoscopic adrenalectomy de-
scribed by Ganger et al. [12], this method quickly
gained popularity and finally became the proce-
dure of choice for adrenal tumors as a result of its
minimally invasive character.

For patients the advantages of laparoscopic
surgery include a shorter operative time, reduced
tissue trauma, less pain and postoperative discom-
fort, a shorter hospital stay, fewer wound compli-
cations and shorter reconvalescence [6, 9, 13-15].
The cosmetic advantage of the laparoscopic ap-
proach must also be borne in mind.

Laparoscopic adrenalectomy
(Laparoskopowa adrenalektomia)

Open adrenalectomy
(Adrenalektomia metodg otwartg)

Conversion to open technique
(Konwersja do metody otwartej)

3

Haematoma after operation
(Krwiak po zabiegu chirurgicznym)

Wound infection
(Infekcja rany operacyjnej)

Pneumonia
(Zapalenie ptuc)
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Table 3. Comparison between patients in laparoscopic and open adrenalectomy

Tabela 3. Poréwnanie pacjentéw operowanych metoda laparoskopows i metoda otwartg

Laparoscopic adrenalectomy | Open adrenalectomy | P-value
(Laparoskopowa adrenalek- (Adrenalektomia (Wartos¢
tomia) metoda otwartg) wspdlczynnika p)
Number of patients 32 43
(Liczba pacjentow)
Time of operation 117.6 £ 15.4 137.7 + 27.6 ns.
(Czas zabiegu chirurgicznego)
Days to first oral intake 1.7 £0.9 28+13 0.002
(Liczba dni do pierwszego positku)
Postoperative hospital stay — days 6.8 +2.4 (5-14) 10.2 + 2.1 (8-16) < 0.0001
(Czas hospitalizacji — dni)
Number of analgesics drugs
(Tloé¢ przyjetych lekéw przeciwbdlowych)
1 postoperative day 1.2+04 34 £0.7 <0.05
(Pierwsza doba pooperacyjna)
2 postoperative day 0.7 £0.3 2.8 +04 <0.05
(Druga doba pooperacyjna)
Blond transfusion 2 patients 5 patients <0.05
(Transfuzje krwi) 5 blood units 13 blood units

Different approaches to the adrenal gland can
be used during a laparoscopic adrenalectomy. The
lateral transperitoneal approach offers the best vi-
sualization of the intraabdominal organs, and rela-
tively easy access to the retroperitoneal space on
both sides, where the adrenal glands are situated.
Lateral and lumbar retroperitoneal approaches are
associated with poorer visibility, offer a smaller
working space, and require more practical surgical
experience and better orientation in the operating
field [16].

Baba et al. [17] concluded that a posterior
lumbar approach is faster than other laparoscopic
techniques and is associated with a lower risk of
injury to the intraabdominal organs. However,
this method requires more experience, and there-
fore in our opinion it should not be recommended
for surgeons beginning their experience with lap-
aroscopic adrenalectomy. The safest method to
use while gaining experience seems to be the trans-
peritoneal lateral approach. Later of course the
more demanding techniques can also be utilized.

Simforoosh et al. [18] emphasize the role of
the surgeon’s experience. They started to operate
tumors larger than 6 cm in diameter after their
first 20 successful cases.

Ichikawa et al. [19] adopted the posterior lum-
bar approach in 1997, but before that they used the
transperitoneal anterior approach.

In the five cases of left-side adrenal tumors in
which the authors of the current study chose a ret-
roperitoneal lateral approach, it was because of

previous abdominal operations. When using this
more demanding method we were supervised by
a visiting laparoscopic specialist with more experi-
ence.

In the present study no significant difference
was observed in the duration of laparoscopic and
open adrenalectomy. The same finding was report-
ed by Wang et al. [20]. Other authors have noted
a significant difference in the length of operations
using the two methods [19], with laparoscopic
adrenalectomy being obviously faster. The authors
of the present study think that in our case the longer
duration of laparoscopic adrenalectomy reflects the
learning curve of a relatively difficult surgical tech-
nique, and that in the near future the duration of
laparoscopic procedures should shorten consider-
ably. During all the laparoscopic adrenalectomies
performed, a vessel-sealing device (LigaSure) was
used, which allowed good tumor mobilization with
effective hemostasis and significantly shortened the
time needed for tumor resection.

During the past year the authors did not have
patients with adrenal tumors larger than 6 cm; the
average size of the tumor in the laparoscopic pro-
cedures performed was 28 + 9 mm. This probably
results from the widespread use of high-quality
ultrasound facilitating the diagnosis of adrenal
tumors in the early stages. The widely publicized
dramatic rise in the number of newly diagnosed
incidentalomas further justifies the use of mini-
mally invasive laparoscopic techniques for their
safe removal [10]. During the earlier years covered



630

P. DOMOSEAWSKI et al.

by the present study (2004-2008), the resected tu-
mors were significantly larger (40 + 25 mm). The
patients in this period included a 22-year-old male
with bilateral adrenal metastases (6 and 12 cm).

The authors’ first year of experience with laparo-
scopic adrenalectomy has confirmed it as a safe and an
effective procedure for the treatment of benign adrenal
tumors, offering excellent visualization of the operat-
ing field and associated with minimal morbidity.

A comparison of laparoscopic adrenalectomy
with open surgery proves the superiority of the
laparoscopic technique in terms of duration of

hospital stay, postoperative analgesic drug intake
and time to first postoperative oral intake. Patients
recover quickly and require shorter hospital stays;
their convalescence is faster with significantly bet-
ter cosmetic outcomes.

The similar duration of laparoscopic and open
adrenalectomy in our study most probably reflects
the learning curve for a more demanding surgical
technique.

The authors’ experience suggests that the lateral
transperitoneal approach should be the method of
choice for beginners in laparoscopic adrenalectomy.
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