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Abstract
Duodenal gangliocytic paraganglioma (DGP) is a rare
neoplasm usually found in the second portion of the duodenum and comprised of epithelioid neuroendocrine cells,
Schwann cell-like spindle cells, and ganglion cells. We report a case of a 58-year-old male with a duodenal mass
discovered incidentally during a staging PET scan for an
oropharyngeal carcinoma. An ultrasound-guided fine needle aspirate (FNA) of the lesion revealed fascicles of spindle
cells and sparse epithelioid cells with mild cytological atypia.
Cell-block prepared from this specimen showed fragments
of tightly packed clusters of spindle cells positive for S-100
and Sox 10. A diagnosis of a spindle cell neoplasm, favoring a schwannoma, was rendered. Subsequent surgical
resection of this 2.8 cm submucosal mass showed predominantly spindled Schwann-like cells, interspersed epithelioid cells, rare ganglion cells, and an immunohistochemical
profile that confirmed the diagnosis of DGP. On retrospective review of the prior aspirate, rare Neurofilament protein
(NFP) positive ganglion cells were also identified and thus
concluded to be consistent with DGP. Although two case
reports of DGP, both with regional metastatic lymph nodal disease, have been previously described in the English
language literature, this is the first case report describing
the cytological features of a DGP without evidence of lymph
node metastasis. In conclusion, in the evaluation of submucosal duodenal lesions by US-guided FNA, the possibility of
a DGP should be included in the differential diagnosis when
two or all three cell elements required for this diagnosis are
identified and their phenotype is confirmed by immunohistochemical markers.

Introduction
Gangliocytic Paraganglioma (GP) is a rare neoplasm
composed of a triphasic population of epithelioid cells,

spindle cells, and ganglion-like cells. Although most commonly found in the second part of the duodenum, with
a predilection for the periampullary region, rare cases
with involvement of the jejunum, pylorus, esophagus,
pancreas, appendix, and lung have also been reported in the literature [1]. DGP is generally considered a
benign lesion, however, metastasis to regional lymph
nodes or rarely to other organs, including one case with
bone metastasis and two with liver metastasis, have
also been reported in approximately 5-7% of cases [28]. Most cases are diagnosed on surgical resection, and
to our knowledge, only two case reports describing the
cytological features of DGP have been reported in the
English language literature [6,8]. Interestingly, both
cases were associated with metastasis to locoregional
lymph nodes. Herein, we present the cytological features of a new case of DGP presenting as a solitary submucosal mass without evidence of lymph node metastasis. In addition, we will discuss the differential diagnosis with other submucosal duodenal lesions, and the
limitations that sometimes may preclude its diagnosis
on US-guided FNA.

Case Description
Clinical history
A 58-year-old male with a past medical history of
oropharyngeal carcinoma, status post-chemoradiation
therapy, underwent staging PET scan that revealed an
incidental area of increased avidity in the second part of
the duodenum close to the ampulla. He denied any gas-
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Figure 1: Hematoxylin and Eosin staining of the FNA specimen showing clusters of spindle cells (A) and medium to large
epithelioid cells with ample eosinophilic cytoplasm and eccentric nuclei (B). (20X original magnification).

Figure 2: Hematoxylin and Eosin staining of the cell block showing predominantly spindle cells (A) (20X magnification). S100
expression highlights the spindle cells (B). (20X original magnification).

trointestinal symptoms that could be attributed to the
duodenal mass. He underwent an endoscopic examination, which revealed a 1.8 × 1.2 cm pedunculated subepithelial mass. An endoscopic biopsy was inconclusive
and an US-guided FNA was performed.

Cytopathological and histopathological findings
The aspirate was predominantly composed of spindle cells arranged in fascicles (Figure 1a) and a few small
groups of epithelioid cells with only mild cytological
atypia (Figure 1b). Additionally, a cell-block prepared
from the aspirate showed a few tissue fragments of
tightly packed spindle cells (Figure 2a). The differential
diagnosis included Schwannoma, Ganglioneuroma, Gastrointestinal Stromal Tumor (GIST) and Leiomyoma. Immunohistochemical studies performed on the cell block
showed that the spindle cells were positive for S-100
(Figure 2b), and Sox 10, while negative for CD117, DOG1 and desmin; thus, excluding GIST and leiomyoma. A
diagnosis of a spindle cell neoplasm favoring a schwannoma was rendered and the patient underwent partial
Easwar et al. Int J Pathol Clin Res 2018, 4:067

duodenectomy, which revealed a smooth, tan, submucosal pedunculated lesion measuring 2.8 cm in greatest
dimension, with a 2.0 cm stalk not involving the ampulla.
Histological examination showed a submucosal unencapsulated, but fairly well circumscribed, multilobulated nodule with three different cell types. The main
cellular component consisted of spindle cells arranged
in fascicles with tapered nuclei, inconspicuous nucleoli, and eosinophilic cytoplasm. The other two cell types
featured nests of epithelioid cells supported by spindle-shaped sustentacular cells, and randomly distributed ganglion-like cells with abundant eosinophilic cytoplasm, large eccentric nuclei with vesicular chromatin,
and prominent nucleoli (Figure 3). Mitoses were rare,
and no necrosis was identified. Immunohistochemical
studies showed strong positivity for S100 in the spindle
cells, the epithelioid cells were positive for synaptophysin and chromogranin, while Neurofilament protein
(NFP) was expressed only in the ganglion-like cells and
their extensions (Figure 4). A diagnosis of DGP was ren• Page 2 of 5 •
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Figure 3: Hematoxylin and Eosin stain showing all three elements of gangliocytic paraganglioma - nests of epithelioid cells
forming a Zellballen pattern, fascicles of spindled sustentacular cells, and scattered large ganglion cells (A - 20X original
magnification). The insert (B) shows epithelioid cells and ganglion cells with eccentric nuclei and abundant eosinophilic
cytoplasm. (40X original magnification).

Figure 4: Immunohistochemical expression of Neurofilament protein in ganglion cells and axon-like extensions. (20X original
magnification).

dered and the lesion was subsequently completely excised with clear margins. On follow-up, approximately
6 months after surgery, no clinical or radiological evidence of residual, recurrent, or metastatic disease was
identified.
On retrospective review of the prior FNA, in addition
to the spindle and epithelioid cells, a few polygonal cells
cytologically resembling ganglion-like cells and immunohistochemically positive for NFP were identified; confirming the cytological diagnosis of DGP (Figure 5a and
Figure 5b).

Discussion
DGP was first described by Dahl, et al. [9] as “duodenal ganglioneuroma”. Subsequently, Kepes and Zacharias, due to its features similar to ganglioneuroma and
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paraganglioma, coined the term of Duodenal Gangliocytic Paraganglioma (DGP) [10]. Since then more than
200 cases have been reported so far in the literature
[1]. Although the 2010 WHO classification consider DGP
a benign neuroendocrine tumor [11], approximately
5-7% of cases have been reported to recur, have regional lymph node metastasis, demonstrate direct invasion
of the nearby structures, or very rarely metastasize to
other organs [12,13]. Therefore, recently, some authors
have suggested to reclassify GP as a tumor of uncertain
malignant potential [7,13]. Most of the patients with
DGP are usually asymptomatic, and the lesion is found
incidentally on routine examination. However, sometimes it may present with gastrointestinal bleeding,
abdominal pain, anemia or jaundice. A male predominance, with the highest incidence in the 5th-7th decade,
has also been described [1]. Some reports of functional
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Figure 5: Ganglion cells in the FNA specimen - identified on Hematoxylin and Eosin stain (A) and immunohistochemical
stain for neurofilament protein (B). (40X magnification).

DGP secreting somatostatin, serotonin, insulin, glucagon and/or pancreatic polypeptide have also been described [8]. On ultrasound DGP appears as an isoechoic
mass, and on computed tomography as a homogenously hypoattenuated lesion located in the submucosa or
muscularis propria of the duodenum [14]. Endoscopically it usually appears as a submucosal pedunculated lesion and, due to the submucosal location, preoperative
endoscopic biopsies are usually inconclusive or initially
diagnosed as ganglioneuromas or paraganglioma [1,14].
This lesion is usually centered in the submucosal layer of the duodenum; however, it can infiltrate the mucosa and/or the muscularis propria in more than 50%
of cases [1]. DGP presents as a well circumscribed but
unencapsulated submucosal nodule ranging in size from
0.5 cm to 10 cm, with an average of 2.5 cm in largest
diameter. Histologically DGP demonstrates a characteristic trilineage cellular population featuring epithelioid
cells, spindle cells, and ganglion-like cells, each represented in varying proportions [15]. The spindle-shaped
cells are usually randomly distributed or arranged in
fascicles, demonstrate elongated nuclei with mild cytological atypia, and abundant eosinophilic cytoplasm. Immunohistochemically they are strongly positive for S100
and SOX-10; supportive of a peripheral nerve sheath
differentiation [15]. The epithelioid cells are often arranged in nests separated by spindle cells and vascular
septae, reminiscent of the Zellballen pattern of a paraganglioma, and are positive for synaptophysin and chromogranin; supportive of their neuroendocrine origin.
Intermixed within these two cell types, a few scattered
ganglion-like cells are present, expressing both neuroEaswar et al. Int J Pathol Clin Res 2018, 4:067

endocrine and neuronal markers such as neuron-specific enolase (NSE), and NFP. Mitoses are usually rare, and
no necrosis is generally identified [16]. The proportion
of the three cell types varies widely, and depending on
the predominant cellular component, DGP may mimic
a Schwannoma, GIST or Leiomyoma, if the spindle-cell
component predominates. If there is a predominance of
epithelioid cells, the differential diagnosis may include
a low-grade adenocarcinoma and well-differentiated
neuroendocrine tumors. Rarely ganglion-like cells may
predominate, and the diagnosis of a ganglioneuroma
may be considered.
Description of the cytological appearance of DGP
sampled by US-guided FNA are very few, and to the best
of our knowledge, only two cases have previously been
reported in the English language literature [6,8].
In 2013, Dustin, et al. published the first cytology
case report of DGP. The authors described a 56-yearold female with a 1.8 cm submucosal DGP in the second
part of the duodenum. The lesion was transmurally penetrating the duodenal wall and demonstrated metastatic disease to retroperitoneal and peripancreatic lymph
nodes. The aspirate was described as hypercellular and
predominantly composed of epithelioid cells, with only
a minor component of spindle cells and ganglion-like
cells [6]. In the other case report, Lei, et al. described
a 45-year-old male with a 1.5 cm ampullary mass. This
was a functionally active lesion with secretion of somatostatin and serotonin and demonstrated metastatic
disease in regional lymph nodes. The duodenal aspirate
was described as hypercellular, with a clean background
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(without tumor diathesis), again showing a dominant
epithelioid component along with minor components
of spindle and ganglion-like cells [8]. In our case the aspirate was normocellular and the predominant cellular
component consisted of fascicles of spindle cells, with
only a minor component of epithelioid cells and rare
ganglion cells, which were identified only on retrospective review of the aspirate. No mitosis or necrosis was
identified, and on follow-up, no metastatic disease has
been identified to date.
In contrast to cases previously described in the literature, which were hypercellular with a predominant
epithelioid cell component (in both primary tumor and
lymph node) and presented with lymph node metastasis, the case we have described here was normocellular, predominantly comprised of clusters of spindle
cells, and did not show evidence of nodal metastasis.
Though no definitive association may be identified from
this small sample size, a future larger study may further
elucidate this observation to show if there is indeed a
correlation between epithelioid predominant tumors
and risk of lymph node metastasis.
The diagnosis of DGP can be more difficult on FNA if
only a single cell lineage predominates. In such instances,
a more broad differential diagnosis should be entertained.
In fact, a predominant spindle cell component may mimic
GIST, schwannoma or leiomyoma; while a predominance
of epithelioid cells is suggestive of an adenocarcinoma, a
low-grade neuroendocrine tumor (NET) or a paraganglioma. An abundant population of ganglion cells in a DGP
could be misinterpreted as a ganglioneuroma [16]. In
these cases, clinical information, lesion location, and appropriate use of immunohistochemical markers can often
distinguish these neoplasms from each other.

Conclusion
In conclusion, in the evaluation of submucosal duodenal lesions by US-guided FNA, the possibility of a DGP
should be included in the differential diagnosis when
two or all three cell elements required for this diagnosis
are identified and their phenotype is confirmed by immunohistochemical markers.
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