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Objective:  To compare the intraoperative and
postoperative outcomes of laparoscopic versus open
adrenalectomy for surgical adrenal disease.
Materials and methods:  Prospectively collected data
from 22 consecutive laparoscopic adrenalectomies,
performed by one surgeon (MGH) over a period of 18
months at the Royal Alexandra Hospital, Edmonton,
Alberta, were reviewed.  Laparoscopic adrenalectomy was
performed by both the transperitoneal and retroperitoneal
approaches.  In addition, a retrospective chart review was
performed for all open adrenalectomies, performed at the
same institution, over a 6 year period.  Exclusion criteria
were locally invasive lesions and masses greater than 8
cm in diameter.  Adrenal pheochromocytomas were
included in both groups.  The two groups were evaluated
with respect to intraoperative and postoperative outcomes.
Results:  Twenty-two laparoscopic and 19 open
adrenalectomies were reviewed.  Both groups were similar

with regard to gender, age, body mass index, and ASA
class.  Two laparoscopic cases, both with a history of prior
ipsilateral adrenal surgery, were converted to the open
approach.  The laparoscopic group had a longer mean
operative time (171 minutes versus 104 minutes), yet
had a lower estimated blood loss (146 cc versus 455 cc),
blood transfusion rate (0% versus 16%), and
intraoperative complication rate (5% versus 16%).  Both
groups were similar with regard to specimen size and
pathology.  The laparoscopic group required less
post-operative analgesia (44 mg morphine versus 478 mg
morphine), resumed a regular diet sooner (1.1 days versus
3.7 days), and had a shorter hospital stay (2.2 days versus
5.4 days).
Conclusions:  In our experience, prior ipsilateral adrenal
surgery greatly increases the risk of open conversion.  This
study is consistent with the findings of a number of
previously reported studies, supporting the emergence
of laparoscopic adrenalectomy as the standard of care for
surgical management of benign adrenal disease.
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its first description in 1992 by Gagner et al.1  By reason
of its small size, low incidence of malignant tumors
and the relatively high morbidity of the traditional
open approach, the adrenal gland seems ideally suited
for laparoscopy.2  With reports of minimal morbidity,
shorter hospital stay, rapid convalescence and
comparable short-term efficacy, it is fast becoming the
procedure of choice for benign adrenal disease.3  The
purpose of this study was to examine our initial
experience with laparoscopic adrenalectomy
(transperitoneal and retroperitoneal) by comparing
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Introduction

Laparoscopic adrenalectomy has gained in popularity
for the management of benign adrenal disease since
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the intraoperative and postoperative results to that
of open adrenalectomy in a retrospective manner.

Materials and methods

A retrospective review was performed on 22
consecutive patients who underwent laparoscopic
adrenalectomy performed by one surgeon (MGH) at
the Royal Alexandra Hospital in Edmonton from
February 2000 to July 2001, and the past 19 open
adrenalectomies performed at the same institution by
General Surgery and Urology from October 1995 to
May 2000.  Indications for surgery in the laparoscopic
group included four aldosteronomas, three cortisol-
secreting adenomas, seven pheochromocytomas, four
isolated adrenal metastases, three adrenal
incidentalomas larger than 4 cm, and one virilizing
adenoma Table 1.  Likewise, indications in the open
group included six aldosteronomas, two cortisol-
secreting adenomas, six pheochromocytomas, one
isolated adrenal metastasis, and four adrenal
incidentalomas larger than 4 cm Table 1.  Exclusion
criteria for laparoscopic adrenalectomy were CT or
MRI characteristics suspicious for primary adrenal
malignancy and masses larger than 8 cm.

Hospital and office records were reviewed in a
retrospective manner for demographics, operative
indications, imaging characteristics, operative time,
estimated blood loss, intraoperative complications,
pathology, analgesic requirements, resumption of
normal diet, length of hospital stay and postoperative
complications.  The Mann-Whitney U independent-
samples test was used for statistical analysis using
SPSS version 9.0.

Results

Twenty-two laparoscopic and 19 open
adrenalectomies were reviewed.  Both groups were
similar with regard to gender, age, body mass index
(BMI) and American Society of Anaesthesiology
(ASA) classification Table 2.  Two patients in the
laparoscopic group, both with multiple endocrine
neoplasia type 2A and a history of prior ipsilateral
adrenal surgery, required conversion to open
adrenalectomy.  In one patient, bleeding from the
adrenal vein could not be controlled laparoscopically,
while in the other severe intraoperative hypotension
developed soon after a recognized small bowel
enterotomy occurred during port placement.  The
etiology for the hypotension was not immediately
apparent, and conversion was deemed the appropriate
course of action.  Post-operatively, this patient was
found to have a hemothorax due to improper central
line placement.

The laparoscopic group had a longer mean
operative time (171 minutes versus 104 minutes), yet
a lower estimated blood loss (146 ml versus 455 ml)
both of which were statistically significant (p < 0.05)
Table 3.  Intraoperative complications were similar,
developing in one (5%) laparoscopic patient and 3
(16%) open patients Table 4.  A recognized small bowel
enterotomy occurred in one laparoscopic patient
during port placement.  In the open group a splenic
laceration in one patient was repaired primarily
while a splenic laceration in another patient required
splenectomy.  A third open patient developed
severe hypotension requiring ICU admission
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TABLE 1.  Indications for surgery

Laparoscopic Open

Aldosteronoma 4 6
Cushing's 3 2
Pheochromocytoma 7 6
Virilizing 1 0
Metastases 4 1
Incidentaloma > 4 cm 3 4

TABLE 2.  Baseline patient characteristics

Laparoscopic Open

Male 10 9
Female 12 10
Age (years) 55 (22-82) 50 (32-78)
BMI (kg/m2) 28.3 (18.5-39.2) 28.2 (17.3-36.3)
ASA class 2.7 2.8

Laparoscopic adrenalectomy was performed by
both the transperitoneal and retroperitoneal
approaches in 15 and 7 patients respectively.  A 4 port
transperitoneal approach was utilized as described by
Gagner et al with the modification of a 5 mm port
inferior to the Xiphoid process to aid in liver retraction
and spleen and pancreas retraction.4  The
retroperitoneal approach has been previously
described in detail by Suzuki and included a 3 port
technique with the camera port placed off the tip of
the 12th rib and sequential retroperitoneal balloon
dilations performed using the OriginTM

retroperitoneal balloon dilator (Auto SutureTM, Fort
Worth, Texas).5  Open adrenalectomy was performed
by the subcostal (n = 7), posterior (n = 5), flank (n = 4)
and thoracoabdominal approaches (n = 3).
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postoperatively.  Both groups were similar with
respect to specimen size and pathologic diagnosis
Table 5.  There were no unrecognized primary adrenal
malignancies in either group.

Postoperatively the laparoscopic group
demonstrated less analgesic requirements (44 mg
morphine equivalents versus 478 mg), more rapid
resumption of normal diet (1.1 days versus 3.7 days)
and shorter duration of hospitalization (2.2 days
versus 5.4 days) all of which were statistically
significant (p < 0.05) Table 3.  Complications in the
postoperative period were similar Table 4.  One patient
in the laparoscopic group developed a small
postoperative bleed which was managed
conservatively with transfusion of two units of packed
red blood cells while another patient required a short
course of antibiotics for wound cellulitis.  In the open

group, one patient developed new onset atrial
fibrillation and another patient required antibiotics for
clostridium difficile colitis.

Discussion

Our initial results with laparoscopic adrenalectomy
are consistent with that of other published
studies.6,7,19,20  Indications for surgery included
pheochromocytoma, aldosteronoma, cortisol-
producing adenoma, incidentaloma and solitary
adrenal metastases all of which are recognized
indications for laparoscopic adrenalectomy.6  Whereas
operative time was slightly longer in the laparoscopic
group, estimated blood loss was lower.  Of more
importance to the patient, laparoscopic adrenalectomy
was superior to the open procedure in terms of
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TABLE 3.  Intraoperative and post-operative results

Laparoscopic Laparoscopic Open
(all) (-conversions)

Operative time (min) 177* 171* 104
Blood loss (mL) 196* 146* 455
Morphine eq. (mg) 69* 44* 478
Time to normal diet 1.8* 1.1* 3.7
Hospital stay (days) 3.0* 2.2* 5.4

*p<0.05

TABLE 4.  Complications

Laparoscopic Open

Intra-operative one small bowel enterotomy one splenic laceration
one splenectomy

one severe hypotension (ICU)
Post-operative one transfusion one atrial fibrillation

one wound cellulitis one clostridium difficile colitis

TABLE 5.  Pathology

Laparoscopic Open

Specimen size (cm) 4.0 (1.5-7.3) 4.0 (1.0-7.5)
Adenoma 12 12
Pheochromocytoma 6 6
Other one adrenal cyst one myelolipoma

one nodular hyperplasia
two metastases
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analgesic requirements, return to normal diet, and
duration of hospitalization.  While the mean hospital
stay in this series was 2.2 days, outpatient same day
laparoscopic adrenalectomy has been described for
highly select patients with small tumors.7  Although
a formal financial analysis was beyond the scope of
this study, other groups have found the laparoscopic
technique provides up to a 17.9% decrease in total
hospital costs compared to open adrenalectomy.8,9

With a growing body of evidence in the literature
attesting to the safety, efficacy and potential
advantages of laparoscopic adrenalectomy it is
difficult to argue with those who consider it to be the
procedure of choice for benign surgical adrenal
disease.10,11

The maximum size of adrenal tumor amenable to
laparoscopic adrenalectomy remains a controversial
issue.  Recognizing the poor specificity of tumor size
in detecting adrenocortical carcinoma many centres
have successfully applied laparoscopic adrenalectomy
to the resection of large tumors greater than 6 cm in
size providing they lack evidence of local invasion or
venous thromboses on preoperative imaging.12-14

Hobart et al compared laparoscopic to open
adrenalectomy for large-volume tumors and found
the laparoscopic specimen weight of en bloc adrenal
gland and periadrenal fat to be greater than that of
the open specimen.15  In their opinion, the
laparoscopic procedure replicated the open surgical
oncologic principle of wide-margin, en bloc resection.
Similarly, Heniford et al and Henry et al performed
laparoscopic adrenalectomy on a total of 30 patients
with large potentially malignant adrenal lesions up
to 12 cm in size.12,13  Three patients required
conversion due to local invasion but all completed
laparoscopic procedures demonstrated negative
surgical margins including six patients who had
adrenocortical carcinoma on pathologic diagnosis.  At
a follow-up of 8 to 83 months, five of these six patients
remained disease-free.  It is the collective thought of
these authors that the size of the adrenal tumor should
not be the primary deterrent from proceeding with
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laparoscopic adrenalectomy, but rather the presence
of local invasion and poorly defined tissue planes.
Open adrenalectomy with wide en bloc resection
remains the procedure of choice for adrenocortical
carcinoma and laparoscopic surgeons should have a
low threshold for open conversion when primary
adrenal malignancy is suspected.

Although our numbers are relatively small, we
found no statistical difference between transperitoneal
and retroperitoneal laparoscopic adrenalectomy with
regard to operative time, blood loss, intraoperative
and postoperative complications, postoperative pain,
time to oral intake and length of hospital stay Table 6.
Several larger studies including a retrospective
comparison at the Cleveland Clinic have likewise
found no difference between the two approaches.16

Some feel that the transperitoneal approach may be
technically simpler for right adrenalectomy because
of familiar anatomy and because virtually no colonic
mobilization is necessary, while the retroperitoneal
approach is advantageous in patients with extensive
intraabdominal adhesions or morbid obesity or for left
adrenalectomy thereby eliminating the need for
extensive colonic and splenic mobilization.17  Two
patients in our laparoscopic series, both of which had
undergone previous ipsilateral adrenal surgery,
required open conversion.  This 9% conversion rate is
comparable to that reported in the literature (0% –
14%).18-21  Owing to potential difficulties with both
access and dissection, we feel that prior ipsilateral
adrenal or renal surgery may represent a relative
contraindication to laparoscopic adrenalectomy by
standard techniques.  Interestingly, Gill et al have
demonstrated that thoracoscopic transdiaphragmatic
adrenalectomy can be safely performed and represents
a valid surgical alternative in these select patients.22

Conclusion

The results of our study compare favorably with other
published series, lending support to the emergence
of laparoscopic adrenalectomy as the standard of care

TABLE 6.  Transperitoneal versus retroperitoneal

Transperitoneal Retroperitoneal

Operative time (min) 168 198 p 0.11
Blood loss (mL) 123 352 p 0.07
Morphine eq. (mg) 29 155 p 0.26
Time to normal diet 1.1 3.1 p 0.14
Hospital stay (days) 2.1 5.0 p 0.29
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for the management of benign surgical adrenal
disease.  Adrenocortical carcinoma with evidence of
local invasion remains a contraindication to
laparoscopic adrenalectomy, and in our experience,
the patient with a history of prior ipsilateral adrenal
surgery should be counselled as to the increased risk
of conversion to the open procedure.
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