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Case Report
Pulmonary gangliocytic paraganglioma: a case report 
and review of the literature
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Abstract: Gangliocytic paraganglioma (GP) is a rare histologic type of neuroendocrine tumors. We report a case of 
pulmonary GP in a 29-year-old male presenting with an asymptomatic endobronchial nodule. Grossly, the tumor 
showed a 4.0x3.8x3.5 cm well-defined nodule with yellowish cut surface. Microscopically, the tumor was composed 
of three distinct cellular types: epithelioid cells, ganglion-like cells and spindle cells. Meanwhile, transitional cells, 
having morphologic features between ganglion-like and epithelioid cells, were also presented. The epithelioid cells 
arranged in various morphologic architectures, including Zellballen, papillary, cystic and microcystic pattern. The 
epithelioid cells were positive for AE1/AE3, CAM 5.2, chromogranin A and synaptophysin. Ganglion-like cells showed 
immunoreactivity for chromogranin A and synaptophysin. A few ganglion-like cells were also positive for AE1/AE3 
and/or CAM 5.2. The spindle cells were positive for S-100 protein and neurofilament. The transitional cells showed 
a similar immunohistochemical profile to the epithelioid cells. The authors believe stem cell theory is a reasonable 
explanation for the origin of GP. GP probably originate from some kind of mucosa associated stem cell which can 
differentiate into diverse cellular lineages.
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Introduction

GP is a unique neuroendocrine tumor that dif-
fers from other neuroendocrine tumors. It was 
initially reported as ganglioneuroma by Dahl et 
al in 1957 [1] and first named GP by Kepes et al 
in 1971 [2]. The exact origin of GP remains 
unclear till now. It occurs almost exclusively in 
the second portion of the duodenum, especial-
ly in periampullary region. Most cases in duode-
num showed the epithelioid cells were positive 
for pancreatic polypeptide [3]. Therefore, some 
researchers consider GP as a hamartoma 
developing in misplaced embryonic pancreatic 
tissue [4-6]. However, GP has also been 
described in other locations including jejunum 
[7], esophagus [8], stomach [6], pancreas [9], 
appendix [10], nasopharynx [11] and lung [12-
15]. Herein we present an additional case of 
pulmonary GP which displays diverse histologi-
cal structures. Meanwhile, we would also com-
ment on the origin of GP.

Case report

A 29-year-old asymptomatic male was admit-
ted to our hospital because of a pulmonary 

mass detected by chest computerized tomo-
graphic (CT) scan during his annual physical 
examination. The CT scan revealed a 38 mm 
endobronchial mass almost completely obst- 
ructing the bronchial lumen of right lower lobe 
(Figure 1). From the CT scan, suspicious paren-
chymal involvement of adjacent right middle 
and lower lobes was demonstrated. Broncho- 
scopy displayed a mass partly occluding the 
bronchus. Bronchoscopic biopsy was reported 
as carcinoid because of positive staining of 
AE1/AE3, synaptophysin and chromogranin A in 
epithelioid cells. Subsequent lobectomy of the 
right middle and lower lobes with the dissection 
of the mediastinal lymph node was performed.

Grossly, the tumor showed a 4.0x3.8x3.5 cm 
well-defined nodule with yellowish cut surface. 
Histological examination of the tumor revealed 
an apparently well-defined but nonencapsulat-
ed neoplasm which did not involve the lung 
parenchyma. The tumor consisted of three dis-
tinct cellular elements. The first, uniform epi-
thelioid cells had round to oval-shaped nuclei 
with granular chromatin, inconspicuous nucleo-
li, and eosinophilic to clear cytoplasm. They 
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arranged in various histological structures, 
including Zellballen (Figure 2A), papillary 
(Figure 2B), cystic (Figure 2C), and microcystic 
pattern (Figure 2D). The second, large gangli-
on-like cells were characterized by abundant 
amphophilic cytoplasm, large round-shaped 
nuclei, and prominent nucleoli. They were dis-
persed within the nests of epithelioid cells and 
the background filled with spindle cells. The 
third, spindle cells were located in the periph-
ery of the epithelioid cells. Additionally, transi-
tional cells, having morphologic features 
between ganglion-like and epithelioid cells, 
were also presented (Figure 2E). They were 
larger than epithelioid cells but smaller than 
ganglion-like cells. Cellular atypia, mitotic activ-
ity and necrosis were not detected. Regional 
lymph nodes were not invaded. 

Immunohistochemically, all of the components 
showed immunoreactivity for neuron specific 
enolase. The epithelioid cells were positive for 
AE1/AE3 (Figure 3A), CAM 5.2, chromogranin A 
(Figure 3B) and synaptophysin (Figure 3C), but 
negative for neurofilament. A number of these 
cells were weakly positive for S-100 protein. 
Ganglion-like cells showed immunoreactivity 
for chromogranin A and synaptophysin. They 
were negative for neurofilament. Some of gan-
glion-like cells were also reactive for S-100 pro-
tein. Interestingly, we observed a few AE1/AE3 
and/or CAM 5.2 positive ganglion-like cells 
(Figure 3D). Besides neuron specific enolase, 
the spindle cells were positive for S-100 protein 
(Figure 3E) and neurofilament, but negative for 
other markers. The transitional cells showed a 
similar immunohistochemical profile to the epi-
thelioid cells. 

Discussion

GP is a rare epithelioid tumor with distinctive 
feature that differs from other neuroendocrine 
tumors. It spans all age groups (15-84) with an 
median of 52.3 years, occurs with a slight male 
predominance (M:F ratio, 114:76) [3], The most 
common location of GPs is duodenum (90%), 
especially in periampullary region [3]. Two of 
the most common symptoms of duodenal GP 
were gastrointestinal bleeding and abdominal 
pain [3]. Recently, some extra-duodenal cases 
have also been described. To our knowledge, 
excluding the present case, there have been 4 
cases of pulmonary GP reported in the English 
literature (Table 1). All of the 5 cases occurred 
in adults, and they appear to affect middle-
aged and old male more commonly. Of the 5 
cases, 4 were located in bronchus. This data 
indicated bronchus may be a common location 
of pulmonary GP. The initial clinical manifesta-
tion of pulmonary GP could be chest pain, 
pneumonia or Cushing’s syndrome [12-14]. In 
the current case, the patient was asymptoma- 
tic. 

Microscopically, GP has three characteristic 
components: epithelioid cells, ganglion-like 
cells, and spindle cells. The portion of this three 
components varies widely from case to case [6, 
16], which pose a challenge for pathologists to 
make a definite diagnosis especially in a small 
biopsy. We can assume, if this tumor display a 
predominance of one or two of above compo-
nents, various differential diagnoses, including 
carcinoid, paraganglioma, carcinoma, schwan-
noma or ganglioneuroma, should be consid-
ered. In this case, the epithelioid cells arranged 
in various histological structures, including 
Zellballen, papillary, cystic and microcystic pat-
tern. The Zellballen structure showed variable 
nest like carcinoid or paraganglioma. The papil-
lary structure was first mentioned by Burke and 
Helwig [6]. This structure brought us to think of 
pulmonary sclerosing haemangioma which is 
almost exclusively located in lung parenchyma. 
Of the 100 cases of pulmonary sclerosing hem-
angioma reported by Devouassoux-Shishebo- 
ran et al, only one was described as an endo-
bronchial polyp [17]. However, pulmonary GP 
appears not to involve adjacent lung parenchy-
ma [14]. The cystic pattern has not been men-
tioned in the literature. However, some authors 
had described pseudoglandular structures 
which seemed to have some similarity to the 
microcystic structure we described [18-20]. 

Figure 1. Chest CT scan showing an endobronchial 
mass almost completely obstructing the bronchial lu-
men of right lower lobe.
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The transitional cells have been described in 
duodenal and pulmonary GPs [13, 18, 21]. We 
observed similar cells in this case. In fact, epi-
thelioid cells and ganglion-like cells have some 
similar immunohistochemical and ultrastruc-
tural features [5, 16, 18]. In this case, a small 
number of ganglion-like cells were positive for 
AE1/AE3 and/or CAM 5.2 which should not 
stain ganglion cell. Therefore, ganglion-like 
cells and epithelioid cells appear to come from 
a same progenitor. 

The histogenesis of GP is widely divergent. It 
was difficult to elucidate the 3 components 
observed in a single tumor, because they are of 
different embryologic origins, epithelioid com-
ponent originating from entoderm and the 
other two from neuroectoderm. Taylor and 
Helwig suggested that GP arose from multipo-
tential cells of embryonic celiac ganglion [22]. 
Reed et al preferred an origin from pluripotent 
stem cells residing at the base of intestinal 
glands [23]. Then the hypothesis of pancreatic 

Figure 2. Histopathological features. The ep-
ithelioid cells arranging in various histologi-
cal structures, including Zellballen (A), pap-
illary (B), cystic (C), and microcystic pattern 
(D). The transitional cells, larger than epi-
thelioid cells but smaller than ganglion-like 
cells, having morphologic features between 
ganglion-like and epithelioid cells (E). 
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origin was popular. In consideration of the con-
sistent location in the duodenum and immuno-
reactivity for pancreatic polypeptide, Perrone et 
al suggested this lesion represented a hamar-
tomatous process derived from the ventral pri-
mordium of the pancreas [5]. However, there 
are several problems the pancreatic hypothesis 
can not solve. First, it can not provide a reason-
able explanation for those extra-duodenal 
cases. Secondly, pancreatic polypeptide is not 
a specific marker for pancreatic neuroendo-
crine tumor. Carcinoids of the rectum, colon, 

lung and bile duct also showed reactivity for 
pancreatic polypeptide [24-26]. Thirdly, althou- 
gh GP is composed of endodermal and ectoder-
mal tissues, the cases with lymph node or dis-
tant metastasis argue against the theory of 
hamartoma [3, 27]. Recently, Ogata et al. 
reported a case of duodenal GP with glandular 
component [28] which belongs to endodermal 
tissue. This unique case delivered a powerful 
support to stem cell origin but a rebuttal to the 
pancreatic hypothesis. Reviewing all the sites 
involved in the literature, we can find GP tends 

Figure 3. Immunohistochemical staining of 
GP. The epithelioid cells were positive for 
AE1/AE3 (A), chromogranin A (B) and synap-
tophysin (C). A few CAM 5.2 positive ganglion-
like cells were also identified (D). The spindle 
cells were positive for S-100 protein (E). 
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to a mucosa associated tumor. Therefore GP 
probably originates from some kind of mucosa 
associated stem cell which can differentiate 
into diverse cellular lineages. Considering the 
transitional cells and the similarity between 
ganglion-like cells and epithelioid cells, we 
speculate ganglion-like cells and epithelioid 
cells come from a common cellular lineage.
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