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Bilateral Laparoscopic Adrenalectomy
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ABSTRACT

Background and Purpose: Laparoscopic adrenalectomy has become the gold standard in the surgical man-
agement of adrenal pathology. Bilateral adrenalectomy is indicated in patients with Cushing’s disease sec-
ondary to macroadenoma or hypophysial hyperplasia in whom medical treatment and transsphenoid surgery
have failed. Also, it is the first choice for bilateral benign tumors and metastatic neoplasia. We present our
experience with bilateral laparoscopic adrenalectomy, analyzing its indications, feasibility, results, and com-
plications.

Patients and Methods: Between November 1999 and December 2005, 221 laparoscopic adrenalectomies were
performed by the same surgeon (OAC) at our institution. Of the 221 adrenalectomies, 44 were bilateral. A
total of 20 patients underwent bilateral synchronic laparoscopic adrenalectomy (91%); the remaining 2 had
two-stage procedures. There were 6 cases of bilateral pheochromocytoma, 6 patients with Cushing’s disease,
3 cases of metastasis, 3 congenital adrenal hyperplasias, 2 hyperaldosteronisms, and a single case each of
adrenal adenoma and myelolipoma. The average patient age was 41.6 years (range 17–72 years), and the male-
to-female ratio was 1:2.6.

Results: Total laparoscopic adrenalectomy and partial adrenalectomy were performed on 37 and 7 occa-
sions (84% and 16%), respectively. The mean tumor size was 4.15 cm (range 1–11 cm). The mean operative
time for each adrenalectomy was 79.2 minutes (range 25–210 minutes). The estimated intraoperative blood
loss was on average 65.4 mL (range 0–500 mL). Only one patient required a blood transfusion. There was
only one intraoperative complication (2.2%), a renal-vein injury that was controlled with intracorporeal su-
turing. There were no open conversions. The mean hospital stay was 3.19 days (range 2–5 days).

Conclusions: Bilateral laparoscopic adrenalectomy is technically feasible and can be performed with min-
imal bleeding in a reasonable surgical time.

INTRODUCTION

SINCE IT WAS FIRST DESCRIBED by Gagner and asso-
ciates in 1992,1 laparoscopic adrenalectomy has become the

gold standard in the surgical management of adrenal pathology.
Present indications for laparoscopic adrenalectomy include al-
dosteronoma, pheochromocytoma, Cushing’s disease, nonfunc-
tioning adenomas, and rare entities such as adrenal cysts,
myelolipomas, and adrenal metastases.2,3

Bilateral adrenalectomy is indicated in patients with Cush-
ing’s disease secondary to macroadenoma or hypophysial hy-
perplasia in whom medical treatment and transsphenoid surgery
have failed. Also, it is the first choice for bilateral benign tu-

mors and metastatic neoplasms.4 We present our experience
with bilateral laparoscopic adrenalectomy, analyzing its indi-
cations, feasibility, results, and complications.

PATIENTS AND METHODS

Patients

Between November 1999 and December 2005, 221 laparo-
scopic adrenalectomies were performed by the same surgeon
(OAC) at our institution. Of them, 44 were bilateral (Table 1).
Of these 22 patients, 20 (91%) had synchronous bilateral
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adrenalectomy, and two had two-stage surgery. The average pa-
tient age was 41.6 years (range 17–72 years), and the male-to-
female ratio was 1:2.6. In all patients, endocrine evaluation was
performed. A database was kept prospectively. Preoperative di-
agnosis, lesion size evaluated by CT scan or MRI, surgical tech-
nique, operative time, intraoperative bleeding, histopathologic
diagnosis, complications, conversion to open surgery, and hos-
pital stay were reviewed.

Surgical technique

All procedures were carried out transperitoneally. The pa-
tient was placed in either the left or the right lateral decubitus
position for the first adrenalectomy and then changed to the
contralateral decubitus position for the second procedure (Fig.
1). When a left-sided adrenalectomy is performed, three trocars
are placed 3 cm below the costal rim: a 10-mm trocar in the
medial axillary line for the camera and a second 10-mm trocar
in the posterior axillary line and a 5-mm trocar in the median
clavicular line as working ports (Fig. 2A). In these cases, it is
necessary to divide the splenocolic ligament and reflect the
splenic angle of the colon. The spleen and the tail of the pan-
creas are mobilized medially to reveal the adrenal gland. Be-
cause of the transperitoneal approach, there is no way to ex-
pose the adrenal tumor adequately without completely
reflecting the spleen. Gerota’s fascia is opened between the me-
dial portion of the kidney and the adrenal mass, allowing the
mass to fall medially and facilitating identification of the renal
and adrenal veins.

For the right-sided procedures, a fourth 5-mm trocar is added
in the epigastrium, through which forceps are placed to keep
the liver from obstructing the field (Fig. 2B). In these cases, the
triangular hepatic ligament is sectioned, allowing the liver to
move forward and out of the way. Then the posterior peri-
toneum is incised transversally, immediately caudal along the
length of the liver. We find it valuable to dissect the avascular
plane between the upper pole of the kidney and the adrenal
gland. This dissection is deepened until the posterior muscular
structures are clearly visible. After that, the dissection is ex-
tended laterally along Toldt’s line and medially over the infe-
rior vena cava. This maneuver allows the mass to be reflected
cephalad, facilitating the exposure of the inferior vena cava and
the right adrenal vein. In both the right- and the left-sided pro-
cedure, the main suprarenal vein is dissected, clipped, and di-
vided. This step usually is performed after all of the adrenal
gland has been freed. However, in the setting of pheochromo-

cytomas, we believe that prompt control of the adrenal vein is
crucial if a catecholamine surge is to be avoided.

For partial adrenalectomy, we do not routinely clip the
adrenal vein; instead, we prefer to section the normal paren-
chyma surrounding the nodule carefully. For this step, we have
found no difference between monopolar electrocautery, the Lig-
asure device, and the Harmonic Scalpel. However, we routinely
use the Harmonic Scalpel because of its proved versatility.

RESULTS

The average size of the adrenal gland or tumor was 4.15 cm
(range 1–11 cm). The most common clinical entity was
pheochromocytoma, followed by Cushing’s disease, metastatic
cancer, hyperaldosteronism, congenital adrenal hyperplasia,
and single cases each of myelolipoma and adrenal adenoma.
Total laparoscopic adrenalectomy and partial adrenalectomy
were performed on 37 and 7 occasions (84% and 16%), re-
spectively. Partial adrenalectomy was carried out in two
pheochromocytomas, two adrenal adenomas, and three cases of
hyperaldosteronism with a single small node previously docu-
mented with CT scan. The mean tumor size in the tumorec-
tomies was 3.3 cm (range 2–6 cm).

The mean operative time for each adrenalectomy was 79.2
minutes (range 25–210 minutes), being 79.4 and 78.9 minutes
for right and left adrenalectomies, respectively. The operative
time was measured from the time the first trocar was placed
until the last trocar was withdrawn. However, to calculate to-
tal anesthetic time, the additional 50 minutes needed to induce
general anesthesia and change patient position should be added.
Nevertheless, the longer anesthetic time needed for bilateral
adrenalectomy did not impact postoperative recovery. The es-
timated intraoperative blood loss was on average 65.4 mL
(range 0–500 mL), as estimated by the anesthesiologist. The
loss was considered to be 0 mL when there was no measurable
blood in the suction/irrigation device. Only one patient required
a blood transfusion. There was only one intraoperative com-
plication (2.2%): a renal-vein injury that was controlled with
intracorporeal suturing. However, conversion to open surgery
was not required in this or any other case.
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TABLE 1. PATIENT CHARACTERISTICS AND OPERATIVE DATA

No. of patients 22
Mean age (years) 41.6
Sex (M�F) 6�16
Surgery

Adrenalectomy 37
Tumorectomy 7

Simultaneous procedures 20
Mean operative time (min) 79.2
Mean estimated blood loss (mL) 65.4
Mean tumor size (cm) 4.15
Mean hospital stay (days) 3.19

FIG. 1. Patient positioned for right adrenalectomy.

http://www.liebertonline.com/action/showImage?doi=10.1089/end.2006.0182&iName=master.img-000.jpg&w=227&h=170


All patients were started on an oral diet 6 hours after sur-
gery. The mean hospital stay was 3.19 days (range 2–5 days).
It is noteworthy that our sociocultural situation delays hospital
discharge. Table 2 shows the operative data and outcomes.

DISCUSSION

In their series of 100 laparoscopic adrenalectomies carried
out between 1992 and 1996 Gagner and collaborators5 reported
10 patients who underwent bilateral adrenalectomy: 3 cases of
malignant pheochromocytoma, 2 of benign pheochromocy-
toma, 3 of Cushing’s disease, and 1 each of bilateral adenoma
and bilateral macronodular hyperplasia. Hasan and associates4

published on seven patients who underwent bilateral laparo-
scopic adrenalectomy for bilateral pheochromocytoma, Cush-
ing’s disease, or metastatic cancer.

There is no question regarding the distinct advantages of-
fered by laparoscopic adrenalectomy over the classic open ap-
proach. A shorter hospital stay, reduced analgesic requirements,

and faster convalescence with greater patient satisfaction favor
the laparoscopic approach.5

Catecholamine overproduction is responsible for the clinical
manifestations of pheochromocytoma. Surgery differs from all
other treatments in the inherent risks this specific tumor poses.
Several series of laparoscopic adrenalectomy for pheochromo-
cytoma have been reported. However, there are no randomized
studies comparing laparoscopic adrenalectomy with open sur-
gery. It has been suggested2,6 that catecholamine liberation
would be less during laparoscopic surgery than open surgery.
In our series of six cases of bilateral adrenalectomy for
pheochromocytoma, the mean tumor size was 6.6 cm (range
2–11 cm). In this subgroup, there were no intraoperative com-
plications attributable to either the surgical technique or the
acute flow of catecholamines. On histopathologic analysis, one
patient was found to have malignant pheochromocytoma. Sur-
gical margins were negative, and a 15-month follow-up has
shown no recurrence. Two patients had von Hippel-Lindau dis-
ease, and one patient presented bilateral pheochromocytomas
in the setting of a MEN II syndrome. Familial pheochromocy-
toma was detected in one patient; tumorectomy was not feasi-
ble because of the sizes of the tumors (4 and 7 cm). A case of
partial bilateral laparoscopic adrenalectomy for pheochromo-
cytoma in a man with lesions of 2.5 and 4 cm was reported by
Kaouk et al,7 with excellent results. However, because of the
considerable size of the pheochromocytomas in our series, par-
tial adrenalectomy was not feasible.

Transsphenoidal surgery is the preferred treatment for pa-
tients with Cushing’s disease. Success rates are close to 90%
in the setting of pituitary microadenomas but drop to 65% for
macroadenomas and to 38% for recurrent or persistent dis-
ease.8,9 The treatment of patients with Cushing’s disease who
have relapsed after transsphenoid microsurgery remains con-
troversial. Treatment options include medical adrenalytic ther-
apy, repeated transsphenoidal surgery, radiation with a gamma
knife, and bilateral adrenalectomy.10 Medical therapy fre-
quently is poorly tolerated because of its long-term secondary
effects. Pituitary radiation with a gamma knife is effective in
only 63% of patients; nevertheless, the incidence of global pi-
tuitary deficiency after radiation can reach 50%.10 On the other
hand, bilateral adrenalectomy has been shown to be effective
in reversing the signs and symptoms of Cushing’s disease.10–14

Laparoscopy has significantly reduced the morbidity classically
associated with open adrenalectomy. Various reports confirm
its feasibility in patients with Cushing’s disease.13,14 In the se-
ries of Hawn and coworkers,10 18 patients underwent bilateral
laparoscopic adrenalectomy for Cushing’s syndrome between
1994 and 2000. The quality of life was improved in 81% of the
patients. However, despite the improvement, patients do not
reach the quality-of-life standards of the general population. In
2000, Gill2 reviewed six laparoscopy studies specifically for
Cushing’s disease, in which he found a total of 46 patients sub-
mitted to bilateral adrenalectomy. In our series, simultaneous
and two-stage bilateral laparoscopic adrenalectomy for Cush-
ing’s disease was carried out on five patients and one patient,
respectively. The mean surgical time was 81.2 minutes (range
35–210 minutes). The average intraoperative blood loss was
50.8 mL (range 0–300 mL). In one patient, the renal vein was
injured during dissection. Bleeding was controlled and the le-
sion repaired laparoscopically. The mean follow-up was 29
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A

B

FIG. 2. Trocar placement for left (A) and right (B) adrena-
lectomy.
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months (range 3–75 months). All patients reported significant
quality-of-life improvement after surgery.

With the widespread use of laparoscopy, some centers have
extended the indications for laparoscopic adrenalectomy to in-
clude large primary, potentially malignant, and metastatic tu-
mors.15 Authors who advocate this technique argue that the lap-
aroscopic approach offers significantly less morbidity while
preserving the principles of oncologic surgery.16,17 Neverthe-
less, laparoscopic adrenalectomy for potentially malignant tu-
mors or adrenal metastases remains controversial.2,16,17 Adrenal
metastases usually occur in patients with primary cancer of the
lung, kidney, gastrointestinal tract, or breast or melanoma.18

Many reports confirm that the resection of adrenal metastases
in patients with a single excisable primary tumor can result in
prolonged survival, especially in patients with non-small-cell
lung cancer and those with renal-cell carcinoma.18 Laparo-
scopic adrenalectomy for suspected adrenal metastasis is ac-
ceptable when: (1) there is a curative intention for a solitary
adrenal metastasis; (2) as a palliative procedure for large, symp-
tomatic, and synchronous adrenal metastases; and (3) there is
a diagnostic suspicion of adrenal metastasis.17 In the experi-
ence of Kebebew and colleagues17 with laparoscopic adrenal
metastasectomy in 17 patients, the surgical margins were neg-
ative in all cases, and there was no local failure with a mean
follow-up of 3.3 years. In that series, there was only one case
of bilateral adrenal metastasis resulting from a primary colon
cancer. We performed bilateral adrenalectomy in the setting of
adrenal metastasis in three occasions. One patient was a 47-
year-old woman with a history of lung cancer and suspicion of
metastasis of 5 and 3.2 cm in the right and left adrenal gland,
respectively. The patient underwent bilateral laparoscopic rad-
ical adrenalectomy with surgical times of 60 and 45 minutes
and blood loss of 50 and 20 mL for the right and left adrenal-
ectomies, respectively. In both specimens, microscopic evalu-
ation revealed an adenocarcinoma with negative surgical mar-
gins. A 13-month follow-up showed absence of recurrence.
Another patient was a 70-year-old man with melanoma who un-
derwent bilateral adrenalectomy in two stages for a 9- and 3-
cm left and right adrenal mass, respectively. The surgical time
and operative blood loss were 97 and 98 minutes and 300 and
0 mL for the left and right adrenalectomies, respectively. The
surgical margins were negative, and a 41-month follow-up was
uneventful. The last patient of this group was a 72-year-old man
with history of non-Hodgkin’s lymphoma and bilateral adrenal
metastases. Synchronous bilateral adrenalectomy was per-
formed with a total operative time of 125 minutes. Operative
blood loss was 500 mL, and the tumor size was 8 and 9.5 cm
for the left and right adrenalectomies, respectively. Surgical
margins were positive, and the patient passed away 6 months
after surgery.

Primary hyperaldosteronism is a rare cause of hypertension.
Adrenalectomy usually is required in the setting of an adrenal
adenoma and when medical treatment has been ineffective.19

The laparoscopic approach has been used widely in the man-
agement of this entity, with excellent results in more than 90%
of cases.2 It has been well established that in cases of aldo-
sterone-producing adenomas, conservative surgery is as effec-
tive as total adrenalectomy.20,21 Meria and coworkers22 pub-
lished one of the largest series of laparoscopic adrenalectomies
for the management of primary hyperaldosteronism. In their ex-

perience with 212 consecutive patients with primary hyperal-
dosteronism, a total of 213 transperitoneal operations were per-
formed: 193 adrenalectomies and 20 adrenal tumorectomies,
with only 1 case of bilateral adrenalectomy.

In our series, hyperaldosteronism had been diagnosed in two
patients and congenital adrenal hyperplasia in three. In the
group with hyperaldosteronism, one patient underwent simul-
taneous bilateral adrenal tumorectomy, and in the other patient,
a simultaneous right adrenalectomy and left tumorectomy was
performed. The other three patients underwent simultaneous bi-
lateral adrenalectomy. All patients are currently taking no med-
ication and asymptomatic. We believe that conservative adrenal
surgery is technically feasible and has the advantage of avoid-
ing corticosteroid-replacement therapy in cases of bilateral
pathology. Of the 221 adrenalectomies performed at our insti-
tution, conservative adrenal surgery for Conn’s disease was per-
formed in 18 patients. All but one patient were asymptomatic
after surgery. In this sole patient, two-stage total laparoscopic
adrenalectomy was required. From our limited experience, we
believe that partial adrenalectomy in the setting of Conn’s dis-
ease should be reserved for cases where a single small node can
be differentiated easily from normal parenchyma.

Discriminating adenoma from carcinoma remains a signifi-
cant problem for pathologists. Size has been considered to be
the single best predictor of malignancy in adrenal neoplasms
that have been diagnosed incidentally. In a series reported by
Hara and associates,23 12 nonfunctioning adenomas were di-
agnosed after 63 laparoscopic adrenalectomies. In our series,
only one patient presented with bilateral nonfunctioning adrenal
adenomas. The patient underwent laparoscopic bilateral tu-
morectomy. The total operative time and blood loss were 110
minutes and 40 mL, respectively. The tumors measured 3 and
4 cm for the left and right adrenalectomies, respectively.

Myelolipoma is a benign tumor that usually appears in the
adrenal gland, although myelolipomatous foci also can be found
associated with other adrenal pathologies or in extra-adrenal lo-
cations.24 No malignant potential has been proved for adrenal
myelolipoma. Although many lesions discovered incidentally
are small and asymptomatic, reports of voluminous sympto-
matic lesions or lesions generating complications such as bleed-
ing with secondary shock are not infrequent.25–28 Symptomatic
lesions usually require surgical management, and open surgery
has classically been advocated.24,26–28 However, laparoscopic
adrenalectomy has produced a considerable decrease in mor-
bidity, hospital stay, and convalescence. In our series, a 49-
year-old woman underwent laparoscopic bilateral adrenalec-
tomy for a 10-cm right and a 6-cm left adrenal myelolipoma.
Bleeding was minimal, and the surgical time was very satis-
factory: 120 mL and 45 minutes, respectively. A 34-month fol-
low-up has been uneventful. Adrenal myelolipoma has typical
tomographic characteristics that make it identifiable in the ma-
jority of cases, such as the presence of a pseudocapsule between
the mass and the surrounding retroperitoneal fat.24,29 The pseudo-
capsule, which is made up of a few cellular layers of adrenal cor-
tex compressed by the myelolipoma, facilitates dissection of the
mass and vascular control, thus reducing the technical complex-
ity of laparoscopic surgery on these tumors and allowing laparo-
scopic management of lesions �5 cm. To our knowledge, there
is no other case of bilateral laparoscopic adrenalectomy for adrenal
myelolipoma reported in the literature.30
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CONCLUSIONS

We consider bilateral laparoscopic adrenalectomy a feasible
technique. In this series, bilateral adrenalectomy was performed
for metastatic cancer, pheochromocytoma, hyperaldosteronism,
myelolipoma, and Cushing’s disease, with excellent surgical
times with minimal bleeding. We had no major intraoperative
or early postoperative complications or conversions to open sur-
gery. We believe the laparoscopic approach is the optimum
choice when bilateral adrenalectomy is warranted.
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ABBREVIATIONS USED

CT � computed tomography; MEN � multiple endocrine
neoplasia; MRI � magnetic resonance imaging.
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