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History
vA 63-year-old male with past medical history of hypertension, hyperlipidemia, mitral valve regurgitation, ventricular 

septal defect, atrial fibrillation, hyperparathyroidism s/p partial parathyroidectomy 3-4 years ago.
ØFather had prostate cancer in his 80s.
ØMother had breast cancer in her 60s.
ØTwo sisters had breast cancer in their 40s.

vPresented (Sept 2020) to his primary physician with left hip pain ongoing for several months.

vX-rays of the hip and pelvis showed mild degenerative changes with no acute abnormalities.

vFurther evaluation of etiology of this pain with a lumbar spine MRI without contrast showed mild degenerative 
changes with mild foraminal stenosis. 

vIncidentally, an 11.2 cm right-sided mid abdominal mass was seen.

vHence, a dedicated CT scan was recommended.



History
CT abdomen and pelvis (Dec 2020) with contrast showed:

v11 cm ovoid well demarcated right mid abdominal mesenteric solid mass. 

vNo other masses or lymphadenopathy was noted. 

vThe appearance suggested possible lymphoma versus carcinoid, versus small bowel GIST or 
sarcoma.

vPatient underwent a CT-guided biopsy of the mass. 
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Differential 
Diagnosis



Expert Opinion
“I find this lesion extremely difficult to classify with certainty”

Immunohistochemical Analysis

vCD 31 – highlighted blood vessels.

vNeoplastic cells were entirely negative for pan-keratin, CAM 5.2, S100, HMB45, Melan-A, 
SOX10, MDM2, CDK 4, ERG, CD34, SMA, desmin and MITF.



Expert Opinion 
vDiagnosis – Atypical Epithelioid and Spindle Cell Neoplasm.

vRepeat biopsy recommended for further specification.



Surgical Resection
vPatient subsequently underwent exploratory laparotomy with resection of retroperitoneal 

tumor and pancreatic head mass enucleation (Jan 2021).

vIntraoperatively, the tumor was actually in the retroperitoneum adherent to the pancreatic 
head and above the C-loop of the duodenum. 
ØThe peritoneum anterior to the pancreas was excised in order to expose the tumor. 
ØThe tumor was also shaved off the portal vein. 
ØThe tumor appeared to compress and the portal vein without gross evidence of invasive.



Gross Examination
vPurple-red, ovoid, well-circumscribed soft tissue mass with attached fat measuring 11.8 x 9.8 x 8.5 

cm and weighing 311 g.

vCut surface displayed a tan-pink to dark red, variegated focally nodular cut surface with multiple 
dilated vessels.

vThere appeared to be a thin fibrous capsule surrounding the mass.

vThere were focal areas of hemorrhage throughout the mass.

vNo gross infiltration into the surrounding fat was seen.

vRepresentative sections submitted for microscopic examination.
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Immunohisto-
chemical 
Stains?



Synaptophysin



Chromogranin



S100
Sustentacular cells are difficult 
to appreciate on routine H&E 
stains. 



Final Diagnosis
PARAGANGLIOMA (11.8 CM IN GREATEST DIMENSION).

ONE LYMPH NODE (1/1), POSITIVE FOR METASTATIC PARAGANGLIOMA.

EXPERT OPINION IN AGREEMENT.

vThe tumor cells showed immunoreactivity for succinate dehydrogenase (SDH)A and B.



Molecular Testing
vNo targetable mutations. 

vMSI seq/IHC – stable/proficient. 

vTumor Mutational Burden low, 1 mutation per megabit. 

vPD-L1 IHC negative, 0%. 

vNTRK fusion – not detected. 

vRET gene, specifically c. 731C>T mutation (variant of uncertain significance). 
ØNo pathogenic mutations were identified. 

vPer genetic counselor, no additional recommendations based on this testing.



PERIPANCREATIC PARAGANGLIOMA: 
A DIAGNOSTIC CHALLENGE



Introduction
vParagangliomas are rare neuroendocrine neoplasms arising in extra-adrenal 

chromaffin cells of the autonomic nervous system. 

vIn rare instances, paragangliomas present around and involve the pancreas, 
mimicking one of the more common primary pancreatic lesions. 

vThese neoplasms present considerable diagnostic difficulty not only for the 
clinician and radiologist but also for the pathologist.

vLimited cases reported in the literature



Case Series
vSeries of 9 peripancreatic paragangliomas clinically simulating a primary 

pancreatic lesion.

vAll patients were found to have a mass lesion suspicious for a primary 
pancreatic neoplasm on enhanced computed tomography. 



Case Series
vEndoscopic ultrasound-guided FNA was performed in 6 of 9 (67%) cases.

vHowever, the diagnostic accuracy of FNA was low, with 3 of the 6 (50%) cases 
misdiagnosed 
Øpancreatic neuroendocrine tumor (PanNET) (n=1), 
Øspindle cell neoplasm (n=1), 
Øpseudocyst (n=1). 

vIn all 3 cases, there was insufficient material to generate a cell block, and a 
core needle biopsy was unavailable to support the diagnosis.



Case Series
vOf the 3 cases diagnosed correctly by FNA, a core needle biopsy was 

performed at the same time to confirm the diagnosis.

vSimilar to the diagnostic issues with FNA, 2 of 8 (25%) resection specimens 
were misdiagnosed by referring pathologists as a PanNET.

vAwareness and proper recognition of the morphologic features are 
imperative in avoiding an erroneous diagnosis.



Histologic Features
vMicroscopic appearance of paragangliomas is similar regardless of location and 

indistinguishable from that of adrenal pheochromocytoma.

vThe tumor cells are usually round-to-polygonal-shaped cells containing amphophilic-to-
eosinophilic cytoplasm with stippled, often pleomorphic, nuclei containing small 
inconspicuous nucleolus. 
ØIn certain cases, cytoplasmic clear cell change, multinucleation, vesicular nuclei, and prominent 

nucleoli can also be observed. 

vThe tumor cells generally adopt a marked nested or organoid appearance (Zellballen).
ØCases with diffuse growth pattern with only focal areas of Zellballen architecture have been reported.
ØIn areas of parenchymal invasion, the Zellballen growth pattern can be replaced by irregularly spaced 

nests of discohesive neoplastic cells. 



Immunohistochemical Stains
vTumor cells are synaptophysin positive and chromogranin A positive.
ØHead and neck paragangliomas are more frequently chromogranin negative.

vSurrounding sustentacular are S-100 protein positive. They are more numerous in 
benign cases and in those associated with MEN syndromes.

vGATA3 and PHOX2B also show frequent immunoreactivity in extra-adrenal 
paragangliomas.

vKeratin is almost always negative, but rare cases have focal staining.
ØException being paraganglioma of the filum terminale in which stronger keratin reactivity is 

more common.



Differential Diagnosis Similarities Distinguishing Features

Pancreatic neuroendocrine tumor 
(PanNET) 

Both neuroendocrine tumors thus share many of 
the same characteristics

PanNETs show distinctive plasmacytoid 
morphology and usually display round and 
uniform nuclei

Generally positive for AE1/AE3 and CAM 5.2, PPs 
are distinctly negative

Acinar cell carcinoma (ACC) Prominent nucleoli typically seen in ACC can be 
present in PPs

Characteristic stippled chromatin of PPs is 
absent 

Spindle cell neoplasms Spindle cell morphology/ nuclear pleomorphism 
of PPs

Immunohistochemistry

Metastatic RCCs PPs can show cytoplasmic clear cell change RCCs express CD10 and other RCC markers. 
Negative for S-100 and neuroendocrine markers 

PP = Peripancreatic Paraganglioma



Metastatic Paraganglioma
vMajority of paragangliomas are benign; however some patients will develop malignant disease. 

vHereditary syndromes such as multiple endocrine neoplasia (MEN) 2A and 2B, Von Hippel-Lindau 
syndrome, and neurofibromatosis type 1 and loss of SDHB within the tumor cells have been 
associated with the highest malignancy rates.
ØOur patient has a history of hyperparathyroidism, which may suggest presence of MEN2A. However, 

ultrasound of the neck showed no evidence of thyroid masses. 
ØAlso, the tumors cells retained positivity for SDHA & B.

vComplete surgical resection of primary and metastatic disease, when possible provides the highest 
chance for symptom control. 

vPrognosis varies depending on presence or absence of distant metastatic disease, location and 
tumor burden, with 5-year survival rates range widely from 12 to 84%. 



Metastatic Paraganglioma
vCurrently, there are no reliable markers to predict malignancy, except the presence of 

metastases.

vThus, patients with paragangliomas ultimately require follow-up as metastatic disease can 
appear years after diagnosis. 



Patient Follow-up
v5 days post-op:
ØMetanephrine, urine 382 mcg per 24 hours (44-261)
ØNormetanephrine 650 mcg per 24 hours (138-521)
ØTotal urine metanephrine 1032 mcg per 24 hours (233-716).
ØSerum metanephrine 0.50 (<0.49)
ØNormetanephrine 0.70 (<0.89)
ØProcalcitonin 11.62 -> 8.20 (<=0.08).
ØCalcitonin 3.8 (<14)

vCurrently doing well with no evidence of distant metastasis.

vPlasma and urine catecholamines trending down.
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