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Ectopic pheochromocytomas (paragangliomas) are rare
tumors that are traditionally treated with open surgery.

We present our technique of such a tumor treated
laparoscopically and review the safety, feasibility and
advantages of this approach.
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Background

Ectopic pheochromocytomas, also known as
paragangliomas, are rare, catecholamine-secreting
tumors arising from paraganglia cells of the
autonomic nervous system.! Traditionally, open
resection has been the recommended treatment
approach.? With advances in minimally invasive
surgery, paragangliomas may now be treated
laparoscopically. However, relatively few cases have
been reported and the evidence in support of the
benefits and safety of the procedure is growing. We
report our technique of laparoscopic excision of a
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para-aortic paraganglioma in a 34-year-old man who
showed a 2.2 cm retroperitoneal soft tissue mass on
abdominal and pelvis contrast CT.

Surgical technique and case report

A 34-year-old caucasian man presented with
hypertension and occasional palpitations, diaphoresis
and headaches. He was initially treated with
hydrochlorothiazide (Dyazide) and referred to
nephrology. During workup of his hypertension,
24-hour urinary collection revealed elevated urinary
norepinephrine (3699 nmol/d; normal, < 600 nmol/d)
and urinary metanephrine (15.6 umol/d; normal,
< 5.5 umol/d). Twenty-four hour ambulatory blood
pressure monitoring revealed systolic blood pressure
spikes of up to 170 mmHg. He was immediately
started on alpha-1 adrenergic blockade with Prazosin
and his hydrochlorothiazide was discontinued.
Contrast CT scan of the abdomen and pelvis
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Figure 1. Abdominal contrast CT demonstrates a2.2 cm
mildly enhancing mass (T) in the retroperitoneum.

demonstrated a 2.2 cm mildly enhancing mass in the
retroperitoneum with simple cysts in the left kidney,
Figure 1. After experiencing dizziness, tachycardia and
dry mucus membranes, the patient was placed on beta-
blockers with Labetalol for symptom control.
Iodine-131 metaiodobenzylguanidine (**'I-MIBG)
scintigraphy showed no abnormal accumulation of
tracer, Figure 2. T2 fat saturation MRI confirmed the

D B
Figure 2. Iodine-131 metaiodobenzylguanidine (1311-
MIBG) whole-body scintigraphy showing no abnormal
accumulation of tracer 48 h after injection of the
radiopharmaceutical: A) whole-body anterior view B)
whole-body posterior view C) anterior abdominal
view D) posterior abdominal view [Lv = liver, Bl =
bladder]. 24 h studies were also negative (not shown).
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Figure 3. T2 Fat Sat MRI demonstrates a 2.6 cm solid
hypervascular lesion (T) at the L3 level in the mid
retroperitoneum just to the left of the aorta.

presence of a 2.6 cm solid hypervascular lesion at the
L3 level in the mid retroperitoneum just to the left of
the aorta, Figure 3. Interestingly, it did not have the
classic “light bulb” sign of pheochromocytoma. He
was placed on Phenoxybenzamine and the Prazosin
was discontinued 3 weeks prior to surgery.

Under general anesthesia, pneumoperitoneum was
established (15 mmHg) with insertion of the Verress
needle at the umbilicus and three laparoscopic ports
were inserted (2 mm x 10 mm, 1 x 5 mm). With regards
to port position, Figure 4, the 10 mm camera port was

LEGEND:

@ 10 mm camera port
@ 10mm port

O 5 mmport
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Figure 4. The port sites were clustered over the left
upper quadrant to avoid adhesions and to allow the
pneumoperitoneum to create adequate working space.
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placed at the umbilicus, one 10 mm port placed halfway
between the umbilicus and the anterior superior iliac
spine (ASIS), and a last 5 mm port placed halfway
between the umbilicus and left subcostal margin. After
dissection of the white line of Toldt, the left ureter,
gonadal vessel and psoas muscle were identified and
preserved. The gonadal vein was followed superiorly
to the left renal vein. The aorta was then identified and
dissected laterally from this level down to the aortic
bifurcation at the left common iliac artery. Anteriorly
on the aorta, care was taken to preserve the Inferior
Mesenteric Artery (IMA) and the Superior Mesenteric
Artery (SMA). After this paraaortic dissection, the
tumor was found just below the left renal hilum, Figure
5. The tumor was dissected carefully. Two arteries
feeding the tumor from the aorta were clipped and
divided. Next, three veins draining the tumor were also
identified, clipped and divided. Following dissection,
the specimen was placed into an EndoCatch® bag and
withdrawn from a 10 mm port. The patient was sent to
the recovery room without complication. Estimated
blood loss for the procedure was about 10 cc and on
postoperative day 1, hemoglobin levels were within
normal range (149 g/L; normal, 130 g/L-180 g/L). The
final pathology report concluded that the mass was a
paraganglioma with no evidence of local invasion.
Given the lack of local invasion into adjacent structures
and the absence of detectable metastases, the tumor
was concluded to be a benign paraganglioma.
Postoperatively, the patient did very well and was
discharged home on postoperative day 1.

Figure 5. Intraoperative pictures. A) mass being
dissected off of the aorta B) aortic dissection C) excision
of paraganglioma mass D) completed dissection
[Pa = paraganglioma, Ao = aorta, LK = left kidney].
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Discussion

Ectopic pheochromocytomas are rare catecholamine-
secreting tumors that occur outside of the adrenal
glands.! Adrenal pheochromocytomas have an
estimated incidence of around 1/100,000 and ectopic
pheochromocytomas account for more than 10% of these
cases in adults.>* Extra-adrenal pheochromocytomas
most commonly arise in the retroperitoneum, however,
they may occur in the thorax, abdomen, pelvis,
mediastinum and neck.!”® Clinical presentation of this
condition consists of the cardinal signs and symptoms
of catecholamine excess: headaches, diaphoresis,
hypertension and palpitations.!® Currently, the therapy
of choice is surgical resection.”

Resection of ectopic pheochromocytomas must be
performed with particular care. They are more likely
multicentric, malignant and closely related to major
vascular structures.’® Compared to adrenal
pheochromocytomas, ectopic pheochromocytomas
present more often with multiple tumors.
Approximately 28% of patients with ectopic
pheochromocytoma present with multicentric tumors.8
Historically, open surgical exploration and resection has
been used to address these challenges.?® However,
advances in modern imaging techniques have overcome
the need to perform full abdominal exploration.!®!! Due
to the accuracy of CT scanning, palpation of the
retroperitoneum for additional tumors is no longer
necessary. Also, preoperative ultrasonography and
intraoperative laparoscopic ultrasonography may be
used to search for additional tumors.”!? Another
challenge to laparoscopic management of ectopic
pheochromocytomas is their increased potential for
malignancy. Rates of malignancy of up to 29%-40% has
been reported in these tumors.2!31> It was believed that
an open approach would lead to better tumor control.
However, we were unable to find any evidence in the
literature to support this premise. Also, these tumors
are often found in close relationship to major vascular
structures.>® Advances in laparoscopic technology, skill
and technique have overcome these concerns. In the
event of serious complications, the laparoscopic surgeon
is able to convert the procedure to open surgery.

Laparoscopic surgery confers many benefits
over open surgery. Previous studies comparing
laparoscopic adrenal surgery have demonstrated faster
recovery time, improved cosmesis, lower narcotic
requirements and less pain.!""'® Furthermore, recent
reports support laparoscopic excision of ectopic
pheochromocytomas as safe and effective.”?17:18
According to one report, success with this approach
can be attributed to careful preoperative medical
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management, skillful intraoperative anesthesia and
minimal adrenal gland manipulation.” We report our
technique of successful laparoscopic excision of an
ectopic para-ganglioma. Surgical technique caveats
include careful attention to the SMA, IMA, and renal
hilum, with care taken not to damage or divide these
important structures often in close proximity to the
ectopic mass. Feeding blood vessels to the ectopic mass
often come straight off the aorta and must be carefully
dissected without tearing to prevent aortic bleeding.
Given the available evidence, laparoscopic excision
is likely a feasible, safe and advantageous approach
to ectopic pheochromocytomas. Surgeons skilled in
laparoscopic retroperitoneal surgery should consider
this approach. Due to the rarity of this condition and
lack of larger studies, collaboration between
laparoscopic surgeons is recommended to investigate
the long term outcomes of this approach. U
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