
WOJCIECH KIELAN, JACEK WINOWSKI1, ALEKSANDER STAL1, ŁUKASZ SZPON1, 
MAGDALENA MILAN2, ZYGMUNT GRZEBIENIAK1

Comparative Analysis of Operative Adrenalectomy 
– Classical Adrenalectomy vs. the Automatic Endoclip
Technique*

Analiza porównawcza zabiegów usunięcia gruczołów nadnerczowych
metodą klasyczną i z użyciem klipsownicy prostej w materiale własnym
1 2nd Department of General and Oncological Surgery, Silesian Piasts University of Medicine in Wrocław, Poland
2 Institute of Surgical Techniques, Department of Clinical Nursing, Silesian Piasts University of Medicine 

in Wrocław, Poland

Adv Clin Exp Med 2007, 16, 5, 659–662
ISSN 1230−025X

ORIGINAL PAPERS
© Copyright by Silesian Piasts 
University of Medicine in Wrocław

Abstract
Objectives. The aim of the study was a comparative analysis of patients operated because of adrenal gland tumors.
The patients underwent classical open adrenalectomy and open adrenalectomy with the use of endoclips.
Material and Methods. The study population consisted of 48 sequential patients operated on because of adrenal
gland tumors at the 2nd Department of General and Oncological Surgery, Silesian Piasts University of Medicine in
Wrocław, between 2004–2006. Twenty−four patients underwent classical open posterior lumbal adrenalectomy and
24 were operated using the same approach but with the use of endoclips.
Results. The operative time was significantly shorter in the group operated with the endoclip device. Iatrogenic
damage to the inferior vena cava, a serious complication, was observed only in classical adrenalectomy without 
the use of the endoclip. A lower number of perforations of the pleural cavity in the endoclip group was observed.
Conclusions. The endoclip device helps in open adrenalectomy and reduces the number of operative complica−
tions. Due to the anatomical location, the endoclip device is especially useful in adrenalectomy of right adrenal
tumors (Adv Clin Exp Med 2007, 16, 659–662).
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Streszczenie
Cel pracy. Analiza porównawcza przebiegu operacyjnego i pooperacyjnego u chorych operowanych z powodu
zmian guzowatych nadnerczy metodą klasyczną oraz z zastosowaniem klipsownicy prostej.
Materiał i metody. Materiał badawczy obejmuje 48 kolejnych chorych operowanych z powodu guzów gruczołów
nadnerczowych w II Klinice i Katedrze Chirurgii Ogólnej i Chirurgii Onkologicznej Akademii Medycznej we Wroc−
ławiu w latach 2004–2006. Wśród pacjentów wyróżniono grupę 24 chorych operowanych metodą klasyczną z do−
stępu lędźwiowo−grzbietowego tylnego oraz grupę 24 chorych operowanych z takiego samego dojścia operacyjne−
go z użyciem klipsownicy prostej.
Wyniki. Czas operacji z użyciem klipsownicy był znamiennie krótszy w porównaniu z czasem operacji wykona−
nej bez jej użycia. Poważne powikłanie, jakim było uszkodzenie żyły głównej dolnej, wystąpiło jedynie podczas
operacji metodą klasyczną. Podobnie mniejszą liczbę powikłań pod postacią uszkodzenia opłucnej stwierdzono
w grupie operowanych z użyciem klipsownicy.
Wnioski. Klipsownica prosta ułatwia przeprowadzenie klasycznej operacji usunięcia gruczołu oraz zmniejsza ry−
zyko powikłań śródoperacyjnych. Ze względu na uwarunkowania anatomiczne klipsownica prosta jest szczególnie
przydatna podczas operacji guzów nadnerczowych prawostronnych (Adv Clin Exp Med 2007, 16, 659–662).

Słowa kluczowe: nadnercza, adrenalektomia, guz nadnercza.

* This study was carried out as part of institutional research, project no. 1029.



The evolution of suprarenal gland surgery is
connected with the introduction of diagnostic
methods involving substances essential in the
metabolism of the adrenal glands (ACTH, corti−
sone, dexamethasone) and the development of
new diagnostic imaging methods of the adrenal
glands (CT and MRI). Laparoscopic methods of
adrenalectomy have become the gold standard of
adrenalectomy [1, 2]. The first announcements
have appeared of introducing telesurgery and
robots in adrenal surgery [3, 4].

In spite of the many advantages of laparoscop−
ic operative methods, classical adrenalectomy is
still the method of choice in many cases. This is
because of the difficult operative approach in the
case of large infiltrating tumors [5]. Hormonally
active tumors causing Cushing’s syndrome,
Conn’s syndrome, virilizing tumors, pheochromo−
cytoma, and other rare adrenal medulla tumors as
well as hormonally inactive tumors (incidentalo−
ma) are indications for surgical treatment.
Suprarenal tumors are often diagnosed incidental−
ly. These are the so−called incidentalomas, which
do not present any prior symptoms. It has been
estimated that incidentalomas are diagnosed in
1–10% of patients examined by CT [6]. They are
mostly adenomas, clinically “dumb” pheochromo−
cytoma, primary and metastatic adrenal cancer,
cysts, hematomas, and lipomas.

There are no standards on how to deal with
incidentaloma. Some authors assume that tumors
over 6 cm in diameter should be removed and
smaller ones may be observed when regular tumor
growth−monitoring examination is available [7–10].
More and more authors now think that every inci−
dental suprarenal tumor more than 3 cm in diame−
ter should be removed early and completely during
adrenalectomy [11–15]. This approach is shared
by the present authors. Essential for successful
operative treatment is complete and radical resec−
tion of the whole suprarenal gland together with
the tumor.

Material and Methods

The examined group consisted of 48 consecu−
tive patients who were operated due to suprarenal
gland tumors at the 2nd Department of General and
Oncological Surgery of Silesian Piasts University
of Medicine in Wrocław between 2004 and 2006.
The patients were divided into two groups: the
first group comprised patients who underwent clas−
sical open adrenalectomy (lumbospinal access) and
the second were patients operated on with the use
of a straight endoclip device (also lumbospinal
access). The straight endoclip device was used

instead of ligatures for closing the adrenal vessels.
The length of time of the operation and intraoper−
ative complications such as pleural injury and
venous injury (inferior vena cava) were assessed
and tumor diameter and histopathological diag−
noses were statistically analyzed.

Results

Between 2004 and 2006, 48 patients with
adrenal failure were operated in the department.
There were 30 women (62.5%) and 18 men
(37.5%). The mean age was 50.3 (women: 46.2,
men: 52.5). Twenty−eight (58.3%) patients were
operated for dextral adrenal tumors and 19 (39.6%)
for sinistral adrenal tumors. One patient (2.08%,
a woman) underwent simultaneous adrenalectomy
on both sides because of Cushing’s disease.

All of the patients underwent open adrenalec−
tomy. In 46 cases the operation was performed via
the posterolateral retroperitoneal approach and in
2 cases via the oblique (under the costal arch)
transperitoneal approach. Of the two patients in
which the transperitoneal approach was per−
formed, one had a malignant tumor of the adrenal
gland and in one there was suspicion of adrenal
gland tumor reappearance six months after total
adrenalectomy because of Cushing’s syndrome. In
the former case the adrenal gland tumor relapse
described in CT proved to be a tail of the pancreas
and a lipoma.

In every case the tumors were removed with
the whole glands. An Endoclip II ML device with
a clip size of 10 mm was used in 15 (62.5%) of the
left and 16 (66.6%) of the right adrenalectomies.
The average time of the operations when the endo−
clip used was 45 minutes and in operations with−
out using the endoclip it was 75 min.
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Table 1. Complications according to operative method

Tabela 1. Powikłania z uwzględnieniem metody operacji

Complication Classic Operation 
(Powikłanie) adrenalec− using the 

tomy endoclip
(Operacja (Operacja 
metodą z użyciem 
klasyczną) klipsownicy)

Hemorrhage from the 4 0
inferior vena cava
(Krwotok z żyły głównej 
dolnej)

Pleura lesion 2 0
(Uszkodzenie opłucnej)

Postoperative hematoma 5 0
(Krwiak pooperacyjny)



Pleural lesion appeared in two (8.3%) patients
after open adrenalectomy. There were no lesions in
the patients after adrenalectomy performed with
the endoclip. Pneumothorax was not generally
observed. In 5 (20.8%) patients who were operat−
ed classically (open adrenalectomy), haematoma
appeared in USG in situ after removal of the
adrenal glands. There was no hematoma observed
after adrenalectomy performed with endoclip.
Lesion of the inferior vena cava was confirmed in
4 (16.6%) patients operated classically (due to
a pathology of the right suprarenal gland); no such
complications were observed in the group of
patients operated using the endoclip.

Among the 48 patients were 8 patients with
pheochromocytoma of the adrenal glands, 8 with
Cushing’s disease, 10 with Cushing’s syndrome, 2
women and 4 men who were operated on for
symptomatic Conn’s syndrome, and 16 patients
had incidentalomas. Two cases of carcinoma of the
adrenal cortex were observed during explorative
laparotomy and one of them was not operable.

Discussion

The adrenal glands are organs with a plentiful
blood supply. The course of the arteries is individ−
ually variable. The suprarenal superior artery
comes from the diaphragmatic artery, the supra−
renal middle artery comes from the aorta, and the
suprarenal inferior artery from the renal artery. The
left suprarenal vein goes to the left renal vein.
Surgical ligation of the right suprarenal vein is par−
ticularly difficult because it is very short, about 
2–5 mm, and it goes directly to the posterolateral sur−
face of the inferior vena cava. Lesion of this vein is
frequently connected with damage to the large and
delicate inferior vena cava, which may appear to be
a threat to the patient’s life because of the difficult
surgical approach and suturing of the vein.

Most of the patients of this department are oper−
ated using the posterolateral retroperitoneal ap−
proach. The posterolateral approach, as opposed to
the transperitoneal oblique subcostal approach,
causes less blood loss and less burden to the patient,
who may be discharged earlier from the hospital. In
this department an almost vertical longitudinal sec−
tion 5 cm lateral to the spine from the 11th rib to the
hip plate is made. After myotomy and removal of
the 12th rib and anterior lumbosacral fasciotomy, the
parietal pleura is carefully separated from the
diaphragm, taking care not to cause damage to the
pleura. After renal fasciotomy (fascia of Gerota),
adipose tissue covering the kidney is removed and
the kidney is pulled down to achieve a good
approach to the suprarenal gland. Ligation or clip
application to the right suprarenal vein is one of the
most difficult parts of the operation.

The profile of the examined group with regard
to sex, age, and location of the adrenal tumors did
not differ from data reported by other authors. The
majority of tumors were located on the right side,
the range of the patients' age was 40–60 years
(average: 50 years), and the dimensions of the
tumors were from 2.5–11 cm (average: 3.75 cm).

In this study the time of operation and possible
complications in both groups of patients, i.e. those
operated in the classical way and with the use of
endoclip device, were particularly analyzed. The
most crucial part of open adrenalectomy is to
secure the adrenal veins. This may be done by tra−
ditional ligation or by new techniques, such as
Ligasure vessel sealing [16] or an endoclip device.
In this study it was observed that the use of the
endoclip significantly facilitates surgical proce−
dures under the difficult anatomical conditions
that occur during adrenalectomy. The times of the
operations were shorter and lesion of the pleura
appeared rarely when using the endoclip. In addi−
tion, serious complications such as lesion of the
inferior vena cava appeared only in the classical
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Table 2. Groups of patients according to the type of adrenal abnormality

Tabela 2. Podział pacjentów ze względu na jednostkę chorobową dotyczącą nadnerczy

Hormonally active tumor Hormonally inactive tumors
(Guzy hormonalnie czynne) (Guzy nieczynne hormonalnie)

Type of tumor no. of patients type of tumor no. of patients 
(Rodzaj zmiany) (liczba pacjentów) (rodzaj zmiany) (liczba pacjentów)

Pheochromocytoma 8 Adenoma 10

Cushing’s syndrome 10 Carcinoma 4
(Zespół Cushinga)

Cushing’s disease 8 Lipoma 2
(Choroba Cushinga)

Conn’s syndrome
(Zespół Conna) 6



operations. This is the result of less trauma and
stretching of tissues when using the endoclip.

The authors conclude that the straight endo−
clip device facilitates classic adrenalectomy and

diminishes the risk of intraoperative complica−
tions. It is particularly useful during right adrena−
lectomy because of the difficult anatomical condi−
tions.
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