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Abstract

Extra-adrenal paragangliomas are rare tumors arising from the chromaffin cells of the autonomic nervous system.
Retroperitoneal paragangliomas may present as a pancreatic mass. We present a case of a 61-year-old woman with an
incidentally found pancreatic mass (7.2 X 6.5cm) in the CT scan. EUS- guided FNA result was compatible with pancreatic
neuroendocrine tumor. Patient underwent pancreaticoduodenectomy and histopathologic assessment revealed the
mass was an extra-adrenal paraganglioma. Preoperative diagnosis of pancreatic paragangliomas can be challenging due to
imaging and histopathologic similarities with pancreatic neuroendocrine tumors.
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Introduction from a ladder. The patient did not have symptoms of abdomi-
nal pain or discomfort, fever, nausea, vomiting or change in
bowel habit. She did, however, report 3.5kg of unintentional
weight loss over the prior month. Her past medical history was
significant for rheumatoid arthritis and chronic obstructive
pulmonary disease. She did not have hypertension, palpitation
or sweating. On physical examination, her abdomen was soft,
nontender and nondistended. No palpable mass was noted.
The abdominopelvic MRI showed a mildly T2 hyperintense
mass with arterial enhancement measuring 7.2 X6.5cm,
within the pancreatic head and uncinate process (Figure 1).
The mass abuted the aortocaval region and duodenum.
Also, multiple small T2 hyperintense nonenhancing nod-
ules were seen in the spleen. Endoscopic ultrasound (EUS)

Paragangliomas (PGL) are rare tumors, with annual inci-
dence of 2-8 per 1 million.! Extra-adrenal PGL originate
from chromaffin cells of the autonomic nervous system.
Sympathetic PGL arise from the sympathetic chain in the
thorax or retroperitoneum; in contrast, parasympathetic PGL
are found in the head and neck in association with cranial
nerves.? Retroperitoneal PGL located either in close proxim-
ity to the pancreas or primarily arising within the pancreas
are even more rare, with fewer than 30 cases reported in the
literature.’ Equivocal presenting symptoms and radiologic
findings along with its rarity render these tumors a diagnostic
challenge. Most of the cases of peripancreatic PGL, as in the
present patient, were diagnosed preoperatively as pancreatic
neuroendocrine tumors (PNET).*?
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Figure |. Abdominal MRI with contrast shows a mass in pancreatic head and uncinate: (a) coronal and (b) axial views.

confirmed a well-defined mass measuring 6.4 X 4.8cm in
the pancreatic head. The pancreatic duct was not dilated
(3mm). EUS-guided fine needle aspiration (FNA) showed
neoplastic cells with enlarged nuclei, prominent nucleoli,
smooth nuclear contours and moderate amount of cyto-
plasm. IHC was positive for chromogranin A and synapto-
physin. These pathological characteristics were compatible
with pancreatic neuroendocrine tumor. Interestingly, during
the EUS, the patient experienced an episode of severe
hypertension (230/130 mmHg) for 15 minutes that resolved
after the patient was intubated and placed under general
anesthesia. Laboratory tests including complete blood
count, liver function tests, blood glucose, and creatinine
were within normal range. Due to the minimal clinical sus-
picion of pancreatic ductal adenocarcinoma, tumor markers
including CA 19-9 were not measured.

The patient underwent pancreaticoduodenectomy
(Whipple procedure). Intraoperatively, the large retroperito-
neal mass with dense adhesions to the aorta and pancreatic
head was noted and required extensive dissection. Unexpected
severe hypertension with systolic pressure up to 250 mmHg
with tumor manipulation was followed by hypotension after
tumor resection. The mass was located in the para-aortic
region with adhesions to the aorta and pancreatic head.
Although radiologically the tumor seemed to be intra-pancre-
atic, during the operation, we found that it was primarily a
retroperitoneal mass with extensive adhesions to the pancre-
atic head, but not definitively involving the pancreatic paren-
chyma. This finding, along with the initial hypertensive and
later hypotensive episodes made PGL the likely diagnosis.
Pathologic assessment of the specimen, postoperatively,
revealed a 6.5 cm mass adherent to the pancreatic surface but
not grossly invading the pancreatic parenchyma (Figure 2).

Immunohistochemical staining was positive for S100,
chromogranin A, synaptophysin and GATA3. These find-
ings were consistent with an extra-adrenal paraganglioma.

Following surgery, the patient was managed according
to our enhanced recovery after surgery (ERAS) pathway®
and was discharged on postoperative day 5 without any

complications. Serum metanephrine level was measured
postoperatively as baseline for follow up. In one-year fol-
low-up, the patient is in good overall health, CT scan
showed no recurrence and serum metanephrine level was
in the normal range.

Discussion

Paraganglionic tissue is composed of neuroepithelial cells,
derived from the neural crest.” Instead of transforming into
neurons, these cells secret epinephrine and norepinephrine
in to the blood. Pheochromocytomas arise from the para-
ganglionic tissue within the adrenal medulla. PGL are
tumors of the autonomic nervous system.

Sympathetic PGL mostly present as retroperitoneal
masses or because of symptoms. If functional, patients may
experience symptoms of catecholamine excess, including
headache, sweating, and palpitation. Nonfunctional tumors
may either manifest with mass effect symptoms such as
abdominal pain or discomfort due to abdominal mass, or
they may be incidental findings during work up for other
indications such as trauma, as in our patient. It is unclear,
whether intrapancreatic PGL are primary tumors originat-
ing from ectopic paraganglionic tissue within the pancreas
or represent infiltration of retroperitoneal tumors in to the
pancreatic parenchyma.®® Rarity of this type of tumor fur-
ther hampers delineating its pathophysiological origins. As
PGL have a tendency to adhere to adjacent organs, in peri-
pancreatic cases, it may invade the pancreatic parenchyma;
hence, typical pancreatic masses are often the first differen-
tial diagnosis based on the preoperative imaging. Although
our patient had only one episode of hypertensive crisis dur-
ing EUS, in the presence of CT finding of pancreatic head
mass and FNA proving pancreatic neuroendocrine tumor,
our clinical suspicion was guided away from PGL until
intraoperative blood pressure fluctuations were noted and it
became clear after resection that the tumor was not arising
from the pancreas. Therefore, we did not measure 24-h uri-
nary norepinephrine excretion prior to the operation.
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Figure 2. Microscopic images of the mass: (a) 100X, H&E section; Nested architecture of enlarged epithelioid cells surrounded by a
delicate capillary network and (b) 400XX; Immunohistochemistry staining for chromogranin A showing granular cytoplasmic staining.

Previously, in a case series, it was shown that one in six
FNAs misdiagnosed the PGL as a PNET and discussed that
the similar histopathologic characteristics of these tumors
make pathologic diagnosis challenging.'°

Although prior case reports have suggested that the lack of
biliary and pancreatic duct obstruction benefits the diagnosis
of PGL, this is also true in most PNETs.” Regarding the spe-
cific radiographic features of the PGL, one study found that
four of eight evaluable cases in the literature demonstrated
ample draining vessels around the tumor in dynamic CT
images.* Another study proposed that signal changes mani-
festing between arterial and venous phases in contrast-
enhanced MRI (washout pattern) is helpful in distinguishing
PGL.? However, due to the rarity of this disease, specificity
and sensitivity of these findings cannot be determined.

Ultimately, taking into consideration the difficulty of
preoperative diagnosis with no pathognomonic features, a
definite diagnosis is only achievable with a histopathologic
examination of the resected tumor. Chromaffin (chief) cells
form small nests that are surrounded by sustentacular cells,
giving rise to the characteristic Zellballen pattern of PGL.!!
By immunohistochemistry, the sustentacular cells are posi-
tive for S100 protein, while the chromaffin cells show reac-
tivity to synaptophysin and chromogranin A.'°

PGL has the potential of becoming malignant through
metastasis or recurrence.! Hence, surgical resection is con-
sidered the only definitive treatment.

Conclusion

Since the pancreatic paraganglioma can present as a pancre-
atic neuroendocrine tumor, this diagnosis should be consid-
ered as one of the differential diagnosis of a pancreatic mass.

Lessons learned

e Extra-adrenal paragangliomas can rarely present as a
pancreatic mass.

e The diagnosis may be challenging since it can mimic
a neuroendocrine tumor.

e Pathology including immunohistochemistry of the
resected mass provides the definitive diagnosis.
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