
5 4 G.N. ZOGRAFOS ET AL

lectomy was uneventful but the left laparoscopic
adrenalectomy was converted to open and was com-
plicated by a low output pancreatic fistula, treated
conservatively.

At a mean follow-up interval of 52 months post
laparoscopic adrenalectomy (range 2-96 months),
no evidence of benign tumor recurrence was ob-
served.

One patient who had been treated for recurrent
malignant pheochromocytoma developed local re-
currence and extensive metastatic disease and died
18 months following his last operation. Patients with
primary cortical adenocarcinoma survived for a pe-
riod of 18 to 24 months. One patient with metastat-
ic lung carcinoma survived 11 months. One patient
with bilateral metachronous adrenal metastasis from
colonic carcinoma, underwent bilateral adrenalec-
tomy and is currently free of disease 4 years after
the last adrenalectomy.

DISCUSSION

Laparoscopic adrenalectomy has rapidly re-
placed open adrenalectomy as the procedure of
choice in benign adrenal tumors. Associated mor-
bidities, such as morbid obesity, bleeding disorders
or previous abdominal procedures, are considered
as relative contraindications.3 In our series, three of
four patients with previous upper abdominal sur-
gery were successfully treated laparoscopically.

Procedures in obese patients with Cushing�s syn-
drome associated with adrenal hyperplasia require
experience in laparoscopic approach. Absence of the
tactile sense and rigidity of the laparoscopic instru-
ments may result in fragmentation of the gland and
necessitate conversion to an open operation to avoid
recurrence of the disease.4 Most of our conversions
to open surgery, although early in our experience,
are patients with Cushing�s syndrome. Intraopera-
tive ultrasonography is reported to be useful in lo-
cating the adrenal gland, especially in complex cas-
es, during the surgeon�s �learning curve�.5

The size at which an incidentally detected adre-
nal tumor requires excision ranges from 2.5cm to
6cm in various institutions.6-8 Although principles in
surgery should not change with the introduction of

Table 2. Patients subjected only to open adrenalectomy (14)

Malignant tumours 7

Malignant renal tumour 1

Large myelolipoma 27x20 cm 1

Large angiolipoma 18x20 cm 1

Post-traumatic cyst 15 cm 1

Pheochromocytoma 12 cm 1

Ectopic pheochromocytoma 1

Cushing�s disease (recurrent pituitary adenoma) 1

tient�s safety as well as better surgical efficacy. One
of these patients with macronodular bilateral adre-
nal hyperplasia underwent successful right adrena-
lectomy but the left laparoscopic procedure was con-
verted to open. In one patient with a right adrenal
adenoma and Cushing�s syndrome, with history of
repeat surgery for benign biliary stricture, conver-
tion was necessary because of multiple adhesions.
In seven patients presenting difficulty in identifica-
tion of structures, the procedure was also convert-
ed to open approach. Of these 8 patients, 5 had
Cushing�s syndrome and 3 pheochromocytoma.
There have been no conversions during the last 5
years.

The size of the tumors in our series ranged from
3.2 to 27 cm. The largest, laparoscopically excised
tumor was a ganglioneuroma with a diameter of 13
cm.

Operative time for laparoscopic adrenalectomies
ranged from 65 to 180 minutes (median 110 min-
utes). The average postoperative hospital stay for
laparoscopic adrenalectomy ranged from 1 to 2 days
(mean 1.5 days), versus 5 to 20 days in patients who
underwent open or converted procedure.

One patient with pheochromocytoma developed
pulmonary embolism three hours after the proce-
dure and succumbed in the intensive care unit one
month later. The patient initially underwent laparo-
scopic approach for an 8 cm tumor and was con-
verted to open due to difficulty in mobilization and
minor but troublesome bleeding obscuring the op-
erative field. In one patient with morbid obesity,
Cushing�s syndrome, and bilateral macronodular
adrenal hyperplasia, the right laparoscopic adrena-




