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Abstract
Gangliocytic paraganglioma (GP) is a rare tumor. Until today, only few cases have been reported. Usually GPs are 
encountered in the second portion of the duodenum, commonly occurring as small submucosal lesions. Histologically, 
they are characterized by the presence of three different types of cells: epithelioid cells with endocrine growth pattern, 
resembling paraganglioma or carcinoid tumor cells, spindle cells reminiscent of Schwann cells and ganglia or 
ganglion-like cells. Generally this tumor has a benign clinical course. Rarely, it may recur or metastasize to regional 
lymph nodes. We present a case of gangliocytic paraganglioma of the ampulla of Vater in a patient who underwent 
partial pancreaticoduodenectomy.
Keywords: Duodenum, immunohistochemical findings, ampulla of Vater, gangliocytic paraganglioma, 
neuroendocrine neoplasms.
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Background
Gangliocytic paragangliomas (GPs) are extremely rare benign 
neuroendocrine tumors of the gastrointestinal tract [1] which 
occur primarily in the periampullary region in the second part 
portion of the duodenum [2], as small submucosal lesions. The 
clinical manifestations of the disease include abdominal pain, 
nausea, vomiting and gastrointestinal bleeding [2].The latter 
is due to possible mucosal erosion.

Histologically, GPs are characterized by the presence of 
epithelioid cells, spindle-shaped cells and ganglion-like cells 
[3]. Although these tumors have a benign behavior, a small 
number of cases have been reported to recur or metastasize 
to lymph nodes [3]. 

We report a case of GP in the ampulla of Vater in 
a patient hospitalized for cholangitis, as a result of 
obstruction of the common bile duct, which was treated 
by partial pancreaticoduodenectomy. The histological and 
immunohistochemical findings are briefly discussed along 
with a literature review.

Case report
A 77-year-old female patient was admitted to our emergency 
department due to right upper quadrant pain, fever and 
jaundice. Her past medical history was unremarkable. 
Diagnostic workup initially included abdominal computed 

tomography (CT) and magnetic resonance imaging (MRI) of 
the abdomen which demonstrated dilatation of the common 
bile duct. The patient underwent endoscopic retrograde 
cholangiopancreatography (ERCP) which showed a lesion 
at the ampulla of Vater, protruding intraluminally and giving 
“the impression of an impacted bile stone”. Several biopsies 
were taken and the histologic examination showed an area of 
fibrosis with a spindle-cell element inside, whose nature could 
not be further characterized immunohistochemically due to 
insufficient specimen. Due to the diagnosis of a periampullary 
tumor of possible neuroendocrine origin we decided to proceed 
to a partial pancreaticoduodenectomy. The patient underwent 
a Whipple procedure.

Macroscopically, a solid well-circumscribed tumor was 
recognized, measuring 3 cm in greatest diameter, located 
at the ampulla of Vater without infiltration of the pancreatic 
parenchyma. The cut-surface of the tumor was grayish, firm 
and homogeneous. Neither necrosis nor hemorrhage was 
present. Sections of paraffin-embedded tissue were prepared 
and stained with hematoxylin and eosin (H/E).

The tumor was found to have three distinct patterns within, 
composed of nests of endocrine cells (Figure 1a), ganglion cells 
with abundant cytoplasm and spindle cells were found to 
surround tumor cells (Figure 1b). There was no mitotic activity, 
necrosis or infiltration of the pancreas. In sections from the 
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pancreatic parenchyma, we recognized a pancreatic adenoma.
Immunohistochemical analysis showed that tumor cells of 
epithelioid and ganglion cell types were positive for CD56 
(Figure 2a) and synaptophysin (Figure 2b). In contrast spindle-
shaped cells showed positivity for S100p (Figure 2c), but not 
for synaptophysin and CD56. Neither cell type was positive for 
chromogranin A, cytokeratin AE1/AE3, epithelial membrane 
antigen (EMA). MIB-1 (Ki67) labeling index was estimated less 
than 1%. The final diagnosis was gangliocytic paraganglioma in 
the ampulla of Vater. The patient did not receive any adjuvant 
radio- or chemotherapy. During on-going follow-up visits, no 
evidence of recurrence or metastasis was observed from May 
2008 to April 2012.

Discussion
Gangliocytic paragangliomas (GPs) are rare benign tumors which 
were first described by Dahl et al., in 1957 [4]. Later Taylor and 
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Figure 1. Gangliocytic paraganglioma (a) Epitheloid (EC) and 
spindle (SC) cells can be seen [HE x10], (b) Gangliocytic cells 
(GC) were found [HE x20].

Figure 2. Epitheliod cells show a diffuse cytoplasmic posi-
tivity for CD56 (a) and synaptophysin (b). Spindle-shaped 
cells type show positivity for S100p (2c).
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Helwig characterized these tumors as benign nonchromaffin 
paragangliomas [5]. In 1971 Kepes and Zacharias coined 
the term “gangliocytic paraganglioma” because of the 
recognition of common features of paraganglioma and 
ganglioneuroma [6]. According to the WHO classification of 
tumors of digestive tract (2010), gangliocytic paraganglioma 
is classified as a neuroendocrine neoplasm [7].

GPs are usually encountered in the periampullary region [2] 
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of duodenum and rarely in the jejunum, pylorus, esophagus, 
pancreas and appendix.  There have also been reported 
three cases of pulmonary GPs, that presented with chest 
pain, pneumonia and Cushing’s syndrome respectively [8].

Clinically, GPs are usually asymptomatic. The symptoms, 
when present, depend on tumor location. Burke and Helwig 
in a review of 51 cases of GPs reported that the most common 
symptoms were: abdominal pain, gastrointestinal bleeding, 
melena, anemia, pyloric obstruction and obstruction of 
the bile duct [1]. Gastrointestinal hemorrhage is caused by 
submucosal erosion and ulceration at the site of the tumor. 
In these cases endoscopic biopsy may not be diagnostic 
because of the location of the tumor in the submucosa.

GPs are well defined by ultrasonography, visualized 
as an isoechoic mass, whereas on abdominal computer 
tomography they are demonstrated as solid and homogenous 
in appearance [4].

Grossly, GPs may be polypoid or sessile, solid or 
pendunculated. Their diameter ranges from 0.5cm to 10 
cm and they may be submucosal, nonencapsulated and 
well-circumscribed [1,7]. Histologically, they are composed 
of three components: epithelioid, ganglion and spindle cells 
in variable proportions. Mitotic figures are usually scanty 
and necrosis is absent. Immunohistochemistry is essential 
for the identification of the three cellular components [2,4].
The epithelioid cells are positive for neuron-specific enolase 
(NSE), synaptophysin and chromogranin. The expression of 
keratin in epithelioid cells in 50-60% supports a neuroendocrine 
origin and distinguishes them from paragangliomas, which 
typically do not express keratin [10]. The ganglion cells express 
NSE and synaptophysin, whereas spindle cells are positive 
for S100p. [2,7]. Some authors have reported that epithelioid 
and ganglion cells stain for neuroendocrine peptides such as 
somatostatin, pancreatic polypeptide and serotonin [9,10].

The histogenesis of GPs is controversial. There are two 
theories that explain their development. The first suggests 
that these tumors are of ectodermal origin, derived from 
pluripotent stem cells of neural crest. These cells are found 
in the glands of Lieberkuhn or celiac ganglion during fetal 
development [4]. The second theory proposes that GPs 
originate from an endodermal pluripotent progenitor that 
has the potential for divergent differentiation [10]. Some 
authors consider that GPs were hamartomas of endodermal 
and neuroectodermal origin [11].

The histological differential diagnosis of duodenal GPs 
includes well differentiated neuroendocrine carcinoma, 
ganglioneuroma, paraganglioma, and spindle cell malignant 
neoplasm (nerve sheath, smooth muscle and gastrointestinal 
stromal tumors) [9].

GPs typically are benign lesions and have good prognosis. 
Metastasis to regional lymph nodes is rare and thus does not 
affect the otherwise excellent outcome [3].

Endoscopic resection is the treatment of choice for 
these tumors. There are various techniques such as simple 

resection [2], delayed resection after hemostasis or excision 
by endoscopic mucosal resection with submucosal infiltration 
of saline solution [12]. However, when they present as 
periampullary tumors producing obstruction at the ampulla of 
Vater, with a FNA biopsy suggesting an underlying malignancy, 
a partial pancreaticoduodenectomy may be considered 
mandatory. 
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