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ABSTRACT

Purpose: Pheochromocytomas are tumors derived from chromaffin cells that often secrete catecholamines and cause hyper-
tension. The clinical diagnosis of pheochromocytoma depends on the presence of excessive production of catecholamines.
Conventional imaging modalities that have been used in the preoperative evaluation include CT, MRI, and 131I-MIBG
scintigraphy. Surgical resection is the definitive treatment for patients with pheochromocytoma. The goal of this study was
to evaluate the long-term follow-up of 24 patients undergoing laparoscopic adrenalectomy for pheochromocytoma.
Materials and Methods: From January 1995 to September 2006, 24 patients underwent laparoscopic adrenalectomy for
adrenal pheochromocytoma. Twenty (83.3%) patients had arterial hypertension. The inclusion criteria of patients in this
retrospective study were laparoscopic approach, unilateral or bilateral adrenal tumor, pathological diagnosis of pheochro-
mocytoma and a minimum follow-up of 18 months.

Results: Intra-operative complications occurred in 4 (16.7%) patients. Two (8.3%) patients had postoperative complica-
tions. Two patients (8.3%) had blood transfusion. The mean postoperative hospital stay was 3.8 days (range 1 to 11).
Eighteen (90%) of the twenty patients who had symptomatic hypertension, returned to normal blood pressure immediately
after surgery, during the hospital stay. In one patient, the high blood pressure levels remained unchanged. Another patient
persisted with mild hypertension, well controlled by a single antihypertensive drug.

Conclusions: Our results confirmed that laparoscopic adrenalectomy for pheochromocytoma is a safe and effective pro-
cedure, providing the benefits of a minimally invasive approach. In our study, the initial positive results obtained in the
treatment of 24 patients were confirmed after a mean follow-up of 74 months.
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INTRODUCTION The estimated incidence ranges from 0.005%
to 0.1% of the general population and from 0.1% to
Pheochromocytomas (PCCs) are tumors 0.2% of the adult hypertensive population. The highest

derived from chromaffin cells that produce and often incidence occurs during the fourth and fifth decades
secrete catecholamines. Over 90% of PCCs are in the of life, and is nearly identical in both sexes (1).

abdomen, most frequently in the chromaffin cells of Approximately 10% of pheochromocytomas
the adrenal medulla. Approximately 10% are found in are hereditary. Hereditary tumors are frequently
extra-adrenal sites where they are called paraganglio- multiple or bilateral and rarely malignant. Familial
mas due to their association with sympathetic nervous syndromes associated with PCCs include multiple en-
system ganglia in the chest, abdomen, or pelvis (1). docrine neoplasia type 2 (MEN 2), von Hippel-Lindau
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disease (VHL), and the neuroectodermal dysplasias
consisting of neurofibromatosis, tuberous sclerosis,
and Sturge-Weber syndrome (2). Approximately 10
to 15% of pheochromocytomas exhibit malignant
behavior. In order to diagnose malignant PCCs, one
must document invasion of adjacent organs or meta-
static disease. The most frequent sites of metastases
are the liver, lung, and bone, particularly the spine,
skull, and ribs. There is no absolute clinical, imaging,
or laboratory criteria to predict malignancy; however,
patients with malignant disease tend to have larger
tumors and higher urinary metanephrine levels (2).

Conventional imaging modalities that have
been used in the preoperative evaluation of patients
with a biochemically confirmed pheochromocytoma
include CT, MRI, and Iodine-131-metaiodobenzyl-
guanidine (131 [-MIBG) scintigraphy. CT easily
detects tumors of 1 cm or more with high sensitivity,
which varies between 93% and 100% for adrenal
gland tumor detection and approximately 90% for
extra-adrenal disease identification (Figure-1). MRI
is also sensitive. Characterization of adrenal masses is
done with chemical shift MRI based on the absence of
fatin PCCs. In addition, the hypervascularity of pheo-
chromocytomas makes them appear characteristically
bright, with a high signal on T2-weighted images (Fig-
ure-2). 1311-MIBG scanning works by administering
a radiolabeled amine for which chromaffin tissue is
selectively avid. Since it is a physiologic study, MIBG
can identify pheochromocytomas regardless of their
location. This modality may be useful in patients
with biochemical evidence of a pheochromocytoma
that has not been localized by CT or MRI or in the
follow-up evaluation of patients with suspected or
documented recurrent or metastatic disease (2).

Surgical resection is the definitive treatment
for patients with pheochromocytoma. Prior to the
surgery, the patient must be adequately prepared with
alpha-adrenergic blockade and complete restoration of
fluid and electrolyte balance. Alpha-blockade works to
oppose catecholamine-induced vasoconstriction and
sometimes must be associated with the beta-adrener-
gic blockade with propranolol and expanding volume
(3).

Pheochromocytoma was initially considered
a contraindication to laparoscopic approach due to
the fear of hypertensive crisis associated with the
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pneumoperitoneum. However, an increasing series of
laparoscopy using the transperitoneal or retroperito-
neal approach have been reported and proved to be a
safe procedure with similar blood loss and no differ-
ence in blood pressure or heart rate increments when
compared with open adrenalectomy (3). Patients also
experience faster resolution of postoperative ileum,
decreased analgesic requirements, a shorter length of
hospital stay, and a shorter convalescence with a more
rapid return to normal activity (3-5).

Figure 2 — MRI showing large adrenal mass - hypersignal in
72.
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The goal of this study was to evaluate the
long-term results of 24 patients undergoing laparo-
scopic adrenalectomy for pheochromocytoma.

MATERIALS AND METHODS

From January 1995 to September 2006, we
retrospectively reviewed the results of transperitoneal
laparoscopic adrenalectomy performed in 24 patients
with pheochromocytoma. This series consisted of 14
(58.3%) males and 10 (41.7%) females, with the mean
age of 46 years (range 10 to 75 years, median 46.5).

The Body Mass Index (BMI) ranged from
19.4 to 33.5. Nine (37.5%) cases presented with
overweight (BMI between 25 and 30) and one (4.2%)
case with obesity (BMI 33.5).

Twenty (83.3%) of the twenty-four patients
had arterial hypertension, half of them with severe
hypertensive crisis and the other 10 patients with
mild to moderate hypertension. The mean time be-
tween installation of hypertension and the diagnosis
of pheochromocytoma was 3 years (3 months to 8
years). Four (16.7%) patients had normal blood pres-
sure levels. Three were completely asymptomatic
(incidental findings) and 1 had abdominal pain and
recurrent anxiety crises.

The mean tumor size estimated by CT scan
was 3.9 cm (1 to 12 cm, median 3.7 cm). In 14 (58.3%)
patients the tumors were on the right side, 9 (37.5%)
on the left, and only 1 (4.2%) was bilateral (Table-1).

The inclusion criteria of patients in this retro-
spective study were laparoscopic approach, unilateral
or bilateral adrenal tumor, pathological diagnosis of
pheochromocytoma and a minimum follow-up of 18
months.

The preoperative diagnosis of pheochromo-
cytoma in the symptomatic patients was confirmed
by the clinical presentation and the biochemical and
radiographic findings. The vanylmandelic acid level
of a 24-hour urine sample and plasma norepinephrine
and epinephrine levels were routinely tested before
surgery and every six months after surgery. Abdominal
CT scans were obtained in all cases, both in pre-opera-
tive as in the post-operative annually. 1311-MIBG was
performed in 21 patients, 20 cases with clinical and
laboratory suspicion of pheochromocytoma and one
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case without any suspicion that presented an inciden-
tal finding. In all cases MIBG were repeated annually
after surgery. MRI was performed in 7 patients in the
pre-operative evaluation because of iodine allergy or
inconclusive CT images.

Patients with hypertension and/or abnormally
high catecholamine levels were given prazosin 2 to
20 mg/day during 14 to 21 days before surgery. In
order to expand the blood volume, patients were
infused with crystal liquids (2 to 3 liters) just prior to
surgical intervention. All patients underwent general
endotracheal anesthesia. The mean arterial pressure,
central venous pressure, and vital signs were moni-
tored during surgery. Sodium nitroprusside was ad-
ministered to control the blood pressure when needed.
Intraoperative hemodynamic changes resulting from
the pneumoperitoneum and intraoperative manipula-
tions were documented.

The surgical technique of transperitoneal
laparoscopic adrenalectomy has been extensively
described (2,5).

The follow-up of patients was done based
on data review from medical records and telephone
contacts. During the first year of follow-up, each
patient was examined in at least four different occa-
sions. Their blood pressure was measured and regis-
tered in their records. In the sixth and tenth months
following the surgery, each patient was submitted
to dosage of cathecholamines in urine and serum.
They were submitted to MIBG at the end of the first
year after surgery. After the first year, each patient
was examined at least once a year and submitted to
laboratory exams and MIBG for at least five years.
All the cases included in the study had a minimum
follow-up of 18 months (18 to 150 months, mean 74
months).

RESULTS

We successfully performed twenty-five lapa-
roscopic adrenalectomies in twenty-four different pa-
tients. Twenty-three patients underwent unilateral LA
and one patient underwent right total and left partial
adrenalectomy for bilateral pheochromocytoma. This
case was operated in two stages. Of the 25 interven-
tions, 2 (8%) were converted to open surgery, one



Table 1 — Pre-operative data.

Laparoscopic Adrenalectomy for Pheochromocytoma

Case Age Gender Clinical Presentation Antecedent Side CT - Tumor
(years) Size (mm)

1 52 Male Hypertensive crises None Left 55
2 55 Female  Hypertension Familial pheochromocytoma Left 20
3 10 Male Hypertensive crises None Right 30
4 38 Male Hypertensive crises Familial pheochromocytoma Right 13
5 22 Male Hypertensive crises None Right 10
6 42 Female Hypertension Hysterectomy Left 15
7 46 Male Hypertensive crises None Right 80
8 57 Male Hypertension Kidney transplantation Left 10
9 65 Female Incidentally discovered  Depression Left 41
10 62 Male Hypertension Radical prostatectomy Right 35
11 47 Male Hypertensive crises Cholecystectomy Right 45
12 61 Male Hypertensive crises None Right 15
13 41 Female Hypertension None Left 20
14 15 Male Abdominal pain None Right 45

Anxiety crises

Without hypertension
15 44 Male Hypertensive crises Medullary thyroid cancer Bilateral 40/25

Familial pheochromocytoma

16 40 Male Hypertension None Right 60
17 45 Male Hypertensive crises None Left 30
18 61 Female Hypertensive crises None Right 30
19 41 Female Hypertension None Right 50
20 47 Female  Hypertension None Right 40
21 54 Female Incidentally discovered = Hysterectomy Left 55
22 48 Male Incidentally discovered ~ None Right 5
23 75 Female Incidentally discovered Bilateral lumbar sympathectomy — Left 120

Hypertension
24 36 Female Incidentally discovered  None Right 50

due to a major venous bleeding and the other due to
difficulty in freeing the gland, located almost entirely
behind the inferior vena cava.

The mean operative time, excluding the two
converted cases, was 126 minutes (60 to 215 min.).

Intra-operative complications occurred in 4
(16.7%) patients (Table-2).

In one case, during specimen withdrawal, the
extractor bag ruptured and the specimen was not found
by laparoscopic inspection. It was necessary to make
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a small incision in the abdomen to remove the gland.
In another case, we had a small vena cava injury that
was sutured by laparoscopy without any difficulty. A
10-year-old patient suffered an injury in anomalous
right adrenal vein. The subsequent bleeding required
conversion to open surgery. The oldest patient in this
series, a 75-year-old woman with a 12 cm left adrenal
tumor, there was an injury of the splenic artery during
dissection. The arterial injury could not be repaired
and a laparoscopic splenectomy was performed.
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Table 2 — Intra-operative (10) occurrences.

Case 10 Complication Conduct Operative Time (minutes) Transfusion
1 Extractor bag rupture Minilaparotomy 150 None

2 None 135 None

3 Venous injury Conversion Conversion 5 units 10
4 None 140 None

5 None 120 None

6 None 80 None

7 None 150 None

8 None 70 None

9 None 150 None
10 Vena cava injury Laparoscopic suture 215 None

11 None Conversion Conversion None
12 None 75 None
13 None 90/100 bilateral None
14 None 160 None
15 None 150 None
16 None 90 None
17 None 75 None
18 None 125 None
19 None 60 None
20 None 90 None
21 None 120 None
22 None 190 None
23 Splenic artery injury Laparoscopic splenectomy 180 2 units PO
24 None 190 None

PO = postoperative

No cases of severe hemodynamic instability
were observed throughout the duration of anesthesia,
but most of the patients had transient elevation of
blood pressure during the manipulation of the gland,
before adrenal vein ligation. These elevations were
in general controlled with sodium nitroprusside.

Two (8.3%) patients had postoperative com-
plications (Table-2). In one of the converted proce-
dures, the patient developed an acute renal failure,
postoperative ileum and subcutaneous infection. He
left the hospital in a good condition on the 7™ postop-
erative day. Another patient developed an abdominal
and lumbar ecchymosis after hospital discharge with
spontaneous resolution.
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Two patients (8.3%) received a blood transfu-
sion (Table-2), one of them in the operating room and
the other during the first postoperative day.

All patients resumed oral nutrition and am-
bulation 1 to 2 days after the surgery.

The mean postoperative hospital stay was 3.8
days (1 to 11 days).

All the tumors were pathologically identi-
fied as pheochromocytomas. There was no evidence
of malignancy such as local invasion or metastasis.
The largest specimen removed measured 12 cm and
weighed 200g (case 23).

Of the twenty patients who had symptomatic
hypertension, 18 (90%) returned to normal blood
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Table 3 — Postoperative (PO) resullts.

Case PO Complication Long-term Follow-up Follow-up  Final Diagnosis
(months)
1 None Cure 150 Pheochromocytoma
2 None Cure 144 Familial pheochromocytoma
3 None Cure 43 Pheochromocytoma
4 None Cure 140 Familial pheochromocytoma
5 None Hypertensive crises 118 Pheochromocytoma
6 None Cure 100 Pheochromocytoma
7 None Cure 116 Pheochromocytoma
8 None Cure 111 Pheochromocytoma
9 None Cure 110 Non-secretory pheo
10 None Cure 58 Pheochromocytoma
11 Renal failure, post-operative Cure 108 Pheochromocytoma
ileum, SC infection
12 None Cure 19 Pheochromocytoma
13 None Mild hypertension 87 Pheochromocytoma
14 None Cure 84 Pheochromocytoma
15 None Cure (death due to a heart 18 Familial pheochromocytoma
attack after 18 months)
16 None Cure 19 Pheochromocytoma
17 None Cure 61 Pheochromocytoma
18 None Cure 63 Pheochromocytoma
19 None Cure 63 Pheochromocytoma
20 None Cure 56 Dopamine-secretory pheo
21 None Cure 18 Pheochromocytoma
22 None Cure 48 Pheochromocytoma
23 None Cure 24 Pheochromocytoma
24 Ecchymosis Cure 18 Non-secretory pheo

pressure immediately after the surgery, during
the hospital stay. In one of the patients the blood
pressure level remained unchanged (hypertensive
crises). Another patient persisted with mild hyper-
tension, controlled with a single antihypertensive
drug. These results remained unchanged during the
follow-up.

In one of four normotensive patients, the
blood pressure had a peak during the anesthetic
induction but was easily controlled with sodium
nitroprusside. Another normotensive patient com-
plained of abdominal pain and anxiety. His symptoms
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disappeared after surgery (case 14). All these 4 cases
remained normotensive in the late postoperative pe-
riod (Table-3).

During a mean follow-up of 74 months, no
tumor recurrence or metastasis was observed.

One patient died 18 months after surgery
because of myocardial infarction. This patient un-
derwent bilateral surgery, with right total and left
partial adrenalectomy. He became normotensive and
the postoperative adrenal function remained normal,
without the use of glucocorticoids or mineralocorti-
coids (case 15).
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COMMENTS

Since the first report of laparoscopic adrenal-
ectomy by Gagner et al. in 1992, this procedure has
become the preferred surgical management of benign
adrenal tumors due to its numerous advantages (6).
Comparative studies between open and laparoscopic
surgery have shown that laparoscopic intervention
should be considered the gold-standard procedure for
adrenal surgery (7,8).

To date no relevant prospective and random-
ized series comparing laparoscopic adrenalectomy
versus conventional surgery for pheochromocytoma,
to our knowledge, has been published in the literature.
Nevertheless, the accumulated international experi-
ence is significant and suggests that laparoscopic ap-
proach is better than open surgery regarding morbid-
ity, bleeding, length of hospitalization, convalescence,
postoperative pain and aesthetic sequels (7-9).

Pheochromocytoma was initially consid-
ered a contraindication to LA because it was re-
ported by Meurisse et al. that pneumoperitoneum
could promote an acute release of catecholamines
(10). However, several authors have shown that
when there is an adequate preoperative prepara-
tion these changes are discrete and well-tolerated
by patients (11-13).

In a recent study, Sood et al. showed that the
maintenance of a lower intraabdominal pressure (8-
10 mmHg) reduces the release of catecholamines and
helps prevent hemodynamic instability (14).

There are four possible laparoscopic ap-
proaches to the adrenal gland, mainly transperito-
neal, lateral retroperitoneal, posterior retroperitoneal
and trans-thoracic trans-diaphragmatic (15,16). The
transperitoneal access is often preferred by many
surgeons because of its broader working space
and familiar anatomy. Nonetheless, retroperitoneal
laparoscopic adrenalectomy has gained popularity
because it provides direct access to the adrenal gland
and avoids bowel handling and potential intraaab-
dominal viscera injury. Rubinstein et al. published
a randomized trial with 56 patients at the Cleveland
Clinic, showing that operative parameters, periop-
erative morbidity and pathological characteristics of
the intact extracted specimen were similar between
both approaches (17). The choice of laparoscopic

30

approach for adrenalectomy varies according to per-
sonal experience and preference of the laparoscopic
surgeon.

In our experience, the small incidence of
complications, the short convalescence period and
the long-term satisfactory results, have enabled us
to establish the laparoscopic adrenalectomy as the
procedure of choice in pheochromocytoma manage-
ment.

With the introduction of robotic surgery, adre-
nalectomy using robotic endoscopic surgical devices
(Da Vinci system) has recently been proposed. Morino
et al., published a prospective randomized trial with
20 patients, comparing the outcomes of robotic (RA)
versus lateral transperitoneal laparoscopic procedures.
This study showed that RA is associated with a longer
operative time, increased cost and a higher morbidity
when compared to lateral transperitoneal LA (18).
However, further studies are needed to define the role
of robotic-assisted adrenalectomy (19).

Perioperative management of patients with
phaeochromocytoma requires detailed knowledge of
the potential complications. Intraoperatively, hyper-
tensive crisis and tachyarrhythmia may occur resulting
from massive catecholamine release. Thus, in agree-
ment with other authors we consider preoperative
treatment with the alpha-antagonist phenoxybenza-
mine obligatory (20).

Most research published on laparoscopic ad-
renalectomy refer to tumors smaller than 6 cm without
pre-operative characteristics suggesting malignancy.
Despite some reports of surgeries performed in large
tumors with identified malignancy potential in pre-
operative assessment, these procedures should be
left to academic centers with extensive experience in
laparoscopic surgery of the adrenal gland.

CONCLUSIONS

Our results have confirmed that laparoscopic
adrenalectomy for pheochromocytoma is a safe
and effective procedure, providing the benefits of a
minimally invasive approach. In our experience, the
initial positive results obtained in the treatment of 24
patients were confirmed after a median follow-up of
74 months.
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EDITORIAL COMMENT

Surgical cure of pheochromocytomas is a
real challenge and must be considered a model when
multidisciplinary approach is essential to achieve the
best results. The endocrinologist, cardiologist, the
anesthesiologist as well as the surgeon must work
together to avoid the devastating effects of non pro-
grammatic surgical approach that in the past had high
mortality (1).

Pheochromocytomas often secrete catechol-
amine that causes vasoconstriction and hypertension
as the main symptom. The complications of the
adequate treatment are mild, and mortality is more
related to the patient’s condition than to the surgical
technique (2).

The variations on the blood pressure are the
biggest problem during the anesthetic procedure.
Endocrine and cardiologic preparations before the
operation are the first steps to reduce complications.
Alpha-blocking agents in the pre operative period
are obligatory in the majority of patients for at least
15 days before the procedure. Beta blocking can be
associated in cases of excessive tachycardia or ar-
rhythmias. Fluid intake prior to the procedure is also
mandatory (3). Echocardiogram defines selected pa-
tients with excessive compromises of left ventriculum
when cardio tonics can show some benefits (4). After
surgical resection, hypotension or left ventriculum
failure may occur and vasopressors must be infused
(3). Particularly when considering cure of hyperten-
sion after surgery, cardiac failure can be considered
a confounding factor for the immediate evaluation.

As regards the surgical technique, in the
past ten years laparoscopic surgery has become the
gold standard for tumors smaller than 6 cm (5). At
the beginning of the laparoscopic experience, it has
been thought that pneumoperitoneum could affect the
blood pressure during surgery (6).

Some contemporary reports have shown that
the variation in blood pressure occurred independently
conventional surgery or laparoscopic approach (7,8).
Additionally, some authors have defended that beyond
the vantages of lower bleeding and faster recovery,
the delicate manipulation on laparoscopic technique
would be an additional for minimum invasive proce-
dure (8-11).
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Into pheochromocytoma surgery, it is im-
portant to have an early stage control of the main
adrenal vein with the intention of reducing the blood
pressure decompensation, yet it has been a question-
able paradigm these days (9). Some studies have
proposed that the early control of the vein could be
done only via the transperitoneal technique, Salomon
et al. described the feasibility of doing this through
extra peritoneal approach (10).

In our experience the control of the vein is not
only bilateral feasibly but seems easier on the right
side (where the adrenal vein is shorter and frequently
retrocaval), than through transperitoneal approach,
specially, when it is a large tumor (11).

Another important issue is the treatment of
the malignant disease that occurs in approximately 10
% (12). Some initial series suggest that it is possible
to offer laparoscopic treatment with good results, but
there are some cases of tumor recurrence and portal
implants (13).

The benefit of the laparoscopic procedure in
the case of malignant pheochromocytoma at a locally
confined stage still remains unclear and requires
prospective, randomized studies.
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EDITORIAL COMMENT

The surgical management of patients with
pheochromocytoma is potentially curative and it
has always been a question of debate because of the
clinical complexity of such patients with potential
high-risk peri-operative morbid-mortality.

When laparoscopic surgery was introduced as
an alternative approach for open surgery the tension
rose among traditional surgeons, used to the common
problems associated with patients with pheochromo-
cytoma, that were mainly concerned with the safety
of the laparoscopic approach.

As the experience among laparoscopists grew,
it became clear that this approach was not only a mat-
ter of better cosmesis, whereas on the contrary, several
reports revealed the benefits of treating patients with
pheochromocytoma preferentially via laparoscopy
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over the conventional open approach, such as less
cathecolamines release (1), less bleeding (1,2), less
UCl length of stay (2), less hospital stay (1,2), shorter
convalescence (1) and mainly revealing to be as safe
as open surgery (1,2).

Castilho and colleagues, in this issue of the Int
Braz J Urol reported on the long-term follow-up of 24
patients who underwent laparoscopic adrenalectomy
for pheochromocytoma over an 11-year period with a
mean follow up of 74 months. Castilho’s study found
that only one patient was not totally cured in the period
studied (1 out of 24 - 4.2%); this single patient contin-
ued to have an hypertensive crisis and another patient
continued with mild hypertension under control. No
tumor recurrence was observed. The Castilho et al.
report is very important to demonstrate the long-term
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safety of laparoscopic approach as a means of cure
and tumor recurrence, in addition to the safety also
reported during the peri-operative time.

Treatment of patients with pheochromocy-
toma requires a committed multidisciplinary team of
urologist, endocrinologist, anesthesiologist, radiolo-
gist and all staff in a well equipped hospital and aware
of all potential needs of such patients. Laparoscopic
surgery performed by an experienced surgical group
along a knowledgeable committed multidisciplinary
team in a prepared hospital have proven efficacy and
safety. It should be kept in mind that laparoscopy is
only one of the advances now applied to patients with
pheochromocytoma.

Nevertheless, laparoscopic surgery may not
yet have eliminated open surgery. At our institution, 4
patients with pheochromocytoma out of 51 (8%) that

EDITORIAL COMMENT

Pheochromocytomas are relatively uncom-
mon tumors whose operative resection has clear
medical and technical challenges.

While the safety and efficacy of laparoscopic
adrenalectomy are relatively well documented, few
studies with extended follow-up have been conducted
to measure the success of the procedure for the most
challenging of the adrenal tumors. In addition, several
reports have questioned the applicability of a minimal-
ly invasive approach for pheochromocytomas larger
than 6 cm in diameter. This paper from Castilho et al.
evaluated long term results of laparoscopic adrenalec-
tomy in patients with pheochromocytoma (diameter
ranging from 10 to 120 mm) and authors have to be
commended for this interesting work. As other series
of laparoscopic resection for pheochromocytoma, this
paper shows that despite appropriate perioperative
medical management, intraoperative hypertensive
remains a valid concern especially during intra-ab-
dominal insufflation and tumor manipulation (1). In

34

were operated on from 2000 to 2008 (non-published
data) still required open conventional approach either
because of major vessel involvement or tumor size
greater than 10 cm or adjacent organ concomitant
removal.

Further studies are encouraged to continue to
improve our surgical results on such complex patients

with a complex disease.
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addition, it emphasizes that laparoscopic approach to
these tumors has traditionally been associated with
higher complication rates than adrenalectomy for oth-
er indications. Lesions larger than 6 cm are associated
with longer operative times and may be more difficult
to safely resect laparoscopically. Extreme care must
be taken to avoid intraoperative capsular disruptions
and lifetime follow-up is an important aspect of the
postoperative care of the pheochromocytoma patient
(1). Recently, robotic technology has been introduced
providing a 3-dimensional display that enhances
depth perception, enabling the surgeon to operate in
a comfortable seated position in which the eye, hand,
and target are in line, and the instruments contain a
“wrist” joint to improve dexterity. These advantages
could theoretically improve laparoscopic adrenal-
ectomy procedure and then subsequently lead to
improved perioperative and postoperative outcomes.
We recently reported 24 patients with pheochromo-
cytoma who underwent unilateral robotic-assisted
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adrenalectomy (2). Conversion rate was 8.3% and
tumor capsule was ruptured in 1 patient with a right
7.5 cm cystic pheochromocytoma (cyst rupture).

Moreover, per-operative hemodynamic
modifications seem to be similar during robotic and
conventional adrenalectomy for pheochromocytoma
(unpublished data). This emphasizes that robotic ap-
proach can not be considered de facto as precluding all
difficulties that can be observed during conventional
laparoscopic adrenalectomy for pheochromocytoma.
Laparoscopic excisions of pheochromocytomas with
or without robotic system remain challenging surgical
procedures because of intraoperative catecholamine
release and tumor vascularization. Extensive experi-
ence in minimally invasive techniques, as well as in
endocrine surgery are two key elements for surgeons
performing laparoscopic adrenalectomy for pheochro-
mocytoma.
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