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Laparoscopic Excision of a Paraganglioma Located in the Renal Arte-
riovenous Window - A Reasonable Approach
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Abstract: Background: Paragangliomas are rare tumors that arise from extra-adrenal chromaffin cells. The occurrence of
these tumors between the renal artery and the renal vein is very rare. Here we report the case of a 60-year-old woman with
a solitary kidney who was incidentally found to have a paraganglioma without any endocrine dysfunction.

Methods: Under general anesthesia, the renal hilum was explored, and a tumor was identified between the renal artery and
the renal vein. The tumor was removed completely with laparoscopy.

Results: Preoperative CT-guided biopsy revealed pheochromocytoma. We excised the tumor laparoscopically and patho-
logical diagnosis was paraganglioma. Histological analysis revealed that the tumor was composed of chromaffin cells in a

predominantly alveolar growth pattern.

Conclusion: This patient was followed up at our out-patient-department for two and a half years. The plasma creatinin and
the kidney size were normal. There was no tumor recurrence under ultrasonography examination. Laparoscopic excision
of paraganglioma reduces postoperative pain, facilitates early recovery and shortens the hospital stay.
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INTRODUCTION

Paragangliomas are rare tumors arising from extra-adrenal
chromaffin cells or neuroectodermal chemoreceptor. They are
highly vascularized and sometimes can be functional, secret-
ing catecholamines and other peptides. They occur anywhere
from the skull base to the pelvic floor, within the paraganglion
system [1]. They are extra-adrenal pheochromocytomas that
are often located in the retroperitoneum in the periaortic re-
gion [2, 3]. The signs and symptoms of a pheochromocytoma
are those of the sympathetic nervous system hyperactivity and
can also cause resistant arterial hypertension.

Traditionally, open surgical procedures were used to re-
move paragangliomas. However, recent improvements in pre-
operative imaging and advanced laparoscopic instruments have
made laparoscopic resection of paragangliomas feasible and
safe. Recently, Bryan et al. reported laparoscopic resection of
periaortic paragangliomas in four patients [4]. Here we report
the case of a 60-year-old woman with a solitary kidney who
was accidentally found to have a paraganglioma without any
endocrine dysfunction. The tumor was found to be between the
renal artery and the renal vein which is very rare. We describe
the presentation and imaging findings of this patient.

MATERIALS AND METHODS

A 60-year-old woman with a history of right ureteral
transitional cell carcinoma (TCC) and with a post neph-
rouretectomy eight years ago was admitted to our hospital.
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She had hypertension for more than ten years. The average
systolic pressure after medication control was 150 mmHg.
She was being followed-up regularly at our outpatient de-
partment every six months. One day, when she had a renal
ultrasonography as routine follow up for TCC, a suprarenal
tumor was noted. CT scan revealed that the tumor was lo-
cated in the left suprarenal space. 64-slice CT was then per-
formed which revealed the tumor mass just between the re-
nal artery and the renal vein. Preoperative CT-guided biopsy
was done. Alpha-adrenergic blockers were given to the pa-
tient for three days for preventing intra-operative hyperten-
sion crisis.

Laparoscopic tumor excision was performed for this ex-
tra-adrenal pheochromocytoma. Under general anesthesia,
the patient was placed in supine position. Four trocars were
used— a 10mm umbilical trocar for the camera, a 10mm
trocar on the left flank, a 5-mm trocar at the midline of the
abdomen and another 5-mm trocar at the left upper abdomi-
nal quadrant for instrument and retraction. Mobilization of
the transverse colon, descending colon, pancreas tail and
spleen were done. After the retroperitoneal space was ex-
posed, the left kidney was mobilized. The renal hilum was
explored, and a tumor was identified between the renal artery
and the renal vein. Feeding vessels were controlled with
clips and hemostasis was secured. The tumor was excised
completely with Ultrasonic Harmonic Scalpel (Ethicon En-
dosurgery, Cincinnati, OH, USA) and Bipolar System
(Gyrus-ACMI PK system). A part of the excised tumor was
fixed in formalin and send to the pathologist for immunohis-
tochemical analyses.

Fixed sections of the tumor was embedded in paraffin on
edge to provide a cross sectional view of the specimen after
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microtome sectioning. Five- micron thick sections were
mounted on positively charged slides, deparaffinized in xy-
lene, stained with hematoxylin- eosin for light microscopy.
Immunohistochemistry was performed using the following
antibodies, chromogranin A (1:20; Biogenex, San Ramon,
CA, USA) and S- 100 protein (1:1000, Dako, Carpinteria,
CA, USA).

RESULTS

A 3.6x 3.7cm retroperitoneal mass was found inciden-
tally by renal ultrasonography (Fig. 1). CT scan showed an
enhanced tumor 4.5x3.5x4.0cm in size (Fig. 2). The tumor
was located in the left suprarenal space indicating an adrenal
tumor. 64-slice CT revealed that the tumor mass was just
between the renal artery and the renal vein (Figs. 3A, B).
Preoperative CT-guided biopsy revealed pheochromocy-
toma. Urine catecholamine was 3.44 mg/24 hr (normal 1.0-
7.5mg/24hr) and plasma renin was 3.03mol/L (normal 0.5-
5.7mol/L).

Fig. (1). A 3.6x3.7 cm retroperitoneal mass which was noted inci-
dentally by renal ultrasonography.
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Fig. (2). Computed tomogram showing a large and enlarged tumor
mass (arrow) about 4.5x3.5x4.0 cm in size. The tumor was located
at left suprarenal space indicating an adrenal tumor.

The tumor was removed completely with laparoscopy.
Fig. (4) shows the resected tumor. The total operation time
was 300 mins. Estimated blood loss was 300ml. The patient
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had an uneventful postoperative course and was discharged
after 6 days.
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Fig. (3). (A) and (B) 64-slice CT with 3D reconstruction, showing
the tumor mass (T) seen between renal artery (RA) and renal vein
(RV). (A represents aorta and LK represents left kidney).

Pathology confirmed the diagnosis of paraganglioma.
The specimen consisted of an encapsulated tumor, associated
with adrenal gland. The tumor with adrenal gland weighed
24gm and measured 3.5x3x3cm (Fig. 4). The tumor was
composed of chromaffin cells with granular and basophilic
to amphophilic cytoplasm in a predominantly alveolar (zell-
ballen) growth pattern. There was prominent cellular and
nuclear pleomorphism (Fig. SA, B). Immunohistochemistry
revealed that the tumor cells were strongly positive to chro-
mogranin A (Fig. 5C). S-100 protein was detected by the
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supportive cells that surround the nests (Fig. SD). These
findings are consistent with paraganglioma. The stroma was
vascular-rich and with focal sclerotic changes. There were
rare mitotic figures. No adrenal cortical tissue was observed
in the tumor. The tumor was separated by adipose tissue
from the adjacent adrenal gland with a well defined fibrous
capsule.

Fig. (4). Photograph of the resected specimen consisting of an en-
capsulated tumor (T) sized in 3.5x3x3 cm, associated with an adre-
nal gland (A).

This patient was followed up at our out-patient-
department every 3 months for two and a half years. The
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plasma creatinin was 1.3 mg/dl (normal range 0.5-1.5 mg/dl)
in postoperative first year and 1.2 mg/dl in the postoperative
second and third year. The average systolic pressure after
single medication control was 140 mmHg in postoperative
first year and 136 mmHg in the postoperative second and
third year. The renal ultrasonography revealed kidney size in
10.8x6.5cm at first year follow up, which remain the same
size in the following two years. There was no tumor recur-
rence under ultrasonography examination.

DISCUSSION

Paragangliomas are extra-adrenal pheochromocytomas
often located in the retroperitoneum along the sympathetic
chain. Laparoscopic resection is recommended for adrenal tu-
mor. Paragangliomas have higher malignancy potential than
adrenal pheochromocytomas. Malignancy rates of 29 to 40
percent have been reported [5]. However, the histologic criteria
for malignancy remain difficult. The number of mitosis, nu-
clear atypia, and either capsular or vascular invasion may not
be able to predict malignancy. It can be determined by the
presence of metastasis. Since metastasis is more common with
paraganglioma, laparoscopic examination of the peritoneum
before tumor excision is mandatory. Wide mobilization of the
colon, mesentery and adjacent organs is necessary for adequate
exposure. Laparoscopy has the advantage of optical magnifica-
tion and provides better visualization of small vessels, which
allows for meticulous dissection during tumor excision [6].
Tumors located between major vessels rarely invade these ves-
sels, but careful and meticulous dissection of the surrounding
small vessels is necessary. For the smaller tumor, laparoscopic
ultrasonography may be helpful in identifying the anatomy dur-
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Fig. (5). (A) and (B) The paraganglioma showing the characteristic "zellballen" architecture in hematoxylin & eosin staining (arrows). Note
that the tumor cells were polyhedral with round or oval nuclei. (C) Intense immunoreactivity for chromogranin A in the tumor cells of para-
ganglioma (arrows). (D) Sustentacular cells immunostained for S-100 protein at the periphery of the tumor cell nests of paraganglioma (ar-

rows). All figures are in 100X magnification.
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ing the operation [7]. Laparoscopic excision of paraganglioma
reduces postoperative pain, facilitates early recovery and short-
ens the hospital stay as compared with open surgery [8].

With the introduction of 64-slice CT with a slice thickness
of 2mm, it is now possible to employ three dimensional CT
datasets for reconstruction in a free imaging plane without loss
of quality. With the advent of faster scanning techniques it is
now possible to separate arterial blood flow from venous flow;
to scan the tumor just between the major vessels demonstrating
the complex anatomy in multiple planes [9, 10]. Both CT and
magnetic resonance imaging (MRI) are highly sensitive for
determining the tumor location, tumor number and presence of
metastasis. With CT, there is some exposure to radiation and a
slight risk of exacerbation of hypertension if a radiographic
contrast agent is given. However, it can be prevented by pre-
treatment with alpha-adrenergic blockade [11]. With MRI,
there is neither radiation nor dye, but it is more expensive.
Even with the advent of the 64-slice CT, the MRI T2-weighted
image can still provide useful information for differentiating
pheochromocytoma and paraganglioma from other adrenal
tumors [12]. On MRI T2-weighted images, pheochromocy-
tomas and paragangliomas appear hyperintense, while other
adrenal tumors are isointense when compared with the liver.
When multiple tumors are detected on CT or MRI, an MIBG
scan will be needed. MIBG is a compound resembling
norepinephrine that is taken up by adrenergic tissue, and penta-
treotide is taken up by tissues rich in somatostatin receptors,
such as adrenergic tissue [13].

Paragangliomas are classified into functional and nonfunc-
tional by the presence of clinical symptoms such as hyperten-
sion or hyperglycemia, which are characterized by the secretion
of catecholamines [14]. The patient whom we reported did not
show any accompanying clinical symptoms and the tumor was
found incidentally during the regular follow-up ultrasonogra-
phy for TCC. Most patients with nonfunctional tumors have
pain and occasionally have symptoms of metastases. Func-
tional tumors are easier to diagnose because catecholamines in
urine are elevated, usually with an elevated level of norepi-
nephrine [15]. The biochemical diagnosis of functional adrenal
pheochromocytoma or extra-adrenal paraganglioma is based on
excessive secretion of catecholamines and their metabolites
[16]. Our patient had the catecholamine level within the normal
range and hence the paraganglioma was not detected earlier.

The plasma creatinin and the average systolic pressure were
within the normal range and the kidney size was normal in the
postoperative years. These results demonstrate that the kidney
vessels or function was not damaged during the laparoscopic
operation. There was no tumor recurrence under ultrasonogra-
phy examination.

Improvements in preoperative imaging and laparoscopic
instruments have made laparoscopic resection of paraganglio-
mas feasible and safe. Our patient was with a solitary kidney
and the paraganglioma was detected during a routine follow up.
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The tumor was between the renal artery and vein which is
never reported before according to our knowledge. Our patient
having a solitary kidney only and the tumor between the major
blood vessels, laparoscopic excision of the tumor was high risk
than in a normal person. Even then we were able to excise the
tumor successfully and the patient is remaining healthy for the
past three years. The laparoscopic method we used to excise
the tumor has many advantageous over the traditional methods,
such as minimal blood loss, decreased pain, and shorter hospi-
tal stay. This method has comparable results with the tradi-
tional open surgery.
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