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Abstract
Paragangliomas typically develop in the extra-adrenal 
sites along the sympathetic and/or the parasympathetic 
chain. Occasionally, the tumors may arise in some ex-
otic sites, including the head and neck region and the 
urogenital tract. Paraganglioma presenting as a primary 
rectal neoplasm has not been well described in the 
literature. Here, we report the first case of malignant 
paraganglioma arising in the rectum of a 37-year-old 
male. He presented to the clinic because of hemato-
chezia with tenesmus. The anorectal digital examina-
tion and colonoscopic examination revealed a polypoid 
mass of the rectum, measuring approximately 4 cm in 
diameter. The overall morphology and immunophe-
notype were consistent with a typical paraganglioma. 
However, the tumor exhibited features suggestive of 
malignant potential, including local extension into ad-
jacent adipose tissue, nuclear pleomorphism, confluent 
tumor necrosis, vascular invasion and metastases to re-
gional lymph nodes. In conclusion, we present the first 
case of rectal malignant paraganglioma. Due to the 
unexpected occurrence in this region, malignant para-
ganglioma may be misdiagnosed as other tumors with 
overlapping features; in particular, a neuroendocrine 
tumor of epithelial origin. Because of the differences in 

treatment, separating paraganglioma from its mimics is 
imperative. Combination of morphology with judicious 
immunohistochemical study is helpful in obtaining the 
correct diagnosis. 

© 2013 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: We report a rare case of malignant paragan-
glioma arising in the rectum of a 37-year-old male. To 
the best of our knowledge, the current case represents 
the first case of malignant paraganglioma arising in 
the rectum. Due to the unexpected occurrence in this 
region, rectal paraganglioma may be misdiagnosed as 
other common types of tumors with overlapping fea-
tures; in particular, a neuroendocrine tumor of epithelial 
origin. Because of the differences in treatment, separat-
ing paraganglioma from its mimics is imperative.
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INTRODUCTION
Paragangliomas are rare but well-described non-epithelial 
neuroendocrine tumors that typically develop in the extra-
adrenal sites along the sympathetic and/or the parasympa-
thetic chain[1]. Occasionally, the tumors may arise in some 
exotic sites where normal paraganglia are not well docu-
mented. The majority of  these unusual tumors have been 
described preferentially in the head and neck region and 
the urogenital tract[2]. With the exception of  gangliocytic 
paraganglioma, paraganglioma is extremely rare in the 
gastrointestinal tract. Of  note, the hitherto reported gas-
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trointestinal paragangliomas are exclusively limited to the 
stomach[3-7]. To the best of  our knowledge, paraganglioma 
has not been well described in the rectum. Due to the un-
expected occurrence in this region, rectal paraganglioma 
may be misdiagnosed as other common types of  rectal tu-
mors with morphological overlap. Because the treatments 
vary, separation of  rectal paraganglioma from its mimics, 
in particular neuroendocrine tumors of  epithelial origin, 
is imperative. In this study, we report a case of  malignant 
paraganglioma presenting as a primary rectal neoplasm to 
broaden the clinical and morphological spectrum.

CASE REPORT
A 37-year-old male presented to the clinic because of  he-
matochezia. The symptom had lasted for 8 mo and was 
accompanied intermittently with tenesmus. On anorectal 
digital examination, a round firm mass was identified on 
the posterior wall of  the rectum. Colonoscopic examina-
tion revealed a polypoid mass, measuring approximately 
4 cm in diameter. Clinically, the mass was suspected to 
be a rectal carcinoma. A biopsy was performed and was 
interpreted as a low-grade neuroendocrine tumor. After 
the admission, laparoscopic radical rectectomy was per-
formed. The postoperative course was uneventful. The 
patient received no adjunctive therapy after surgery and is 
well at 9-mo follow-up. 

Pathologic studies and findings
Hematoxylin and eosin-stained sections were reviewed. 
Immunohistochemical study was performed on 4-mm 
thick unstained sections of  formalin-fixed paraffin-
embedded tissue using the standard EnVision technique. 
The primary antibodies used in the study included anti-
bodies against Chromogranin A (dilution 1:200), synap-
tophysin (dilution 1:100), neuron-specific enolase (dilution 
1:100), CD56 (dilution 1:50), S100 protein (dilution 1:300), 
pancytokeratin (dilution 1:100), cytokeratin 8/18 (dilution 
1:50), epithelial membrane antigen (dilution 1:200), CD34 
(dilution 1:50), Human Melanoma Black 45 (dilution 1:60), 
alpha smooth muscle actin (dilution 1:400), desmin (dilu-
tion 1:500), CD117 (dilution 1:100), and discovered on 
GIST-1 (DOG1) (dilution 1:100). Heat-induced epitope 
retrieval was performed using a pressure cooker. Appro-
priate positive controls were run simultaneously through-
out the process.

The resected specimen consisted of  a segment of  
rectum measuring 11 cm in length. A polypoid mass was 
observed protruding into the intestinal cavity, measuring 
4.0 cm × 4.0 cm × 1.5 cm in size. On the cut section, the 
tumor was red-brownish in color and fleshy in consisten-
cy, involving the full thickness of  the intestinal wall with 
local extension into the adjacent adipose tissue.

Histologically, the tumor was composed of  sheets 
or organoid nests of  large polygonal cells surrounded 
by a rich network of  delicate arborizing vasculature, 
generating a characteristic “zellballen” (Figure 1A and 
B). The polygonal cells contained copious eosinophilic 

to amphiphilic granular cytoplasm, with round to oval 
nuclei and prominent nucleoli. Although focal nuclear 
pleomorphism was present (Figure 1C), mitotic activity 
was relatively low (1-2/50 high power fields). Confluent 
tumor necrosis and vascular invasion were observed (Fig-
ure 1D and E). In addition, the tumor cells metastasized 
to regional lymph nodes (Figure 1F).

Immunohistochemically, the large polygonal cells ex-
hibited diffuse and strong expression of  chromogranin 
A (Figure 2A), synaptophysin, CD56, neuron-specific 
enolase  and vimentin. In areas with distinct organoid 
structure, the staining of  S100 protein highlighted the 
presence of  slender sustentacular cells located at the pe-
riphery of  the tumor nests (Figure 2B). However, in areas 
with more diffuse architecture, the sustentacular cells 
were difficult to identify. The tumor cells were negative 
for all of  the epithelial, melanocytic, myogenic and Cajal 
cell markers tested in this study. The Ki67 index was ap-
proximately 20% (Figure 2C). The endothelial markers 
of  CD34 and CD31 outlined the rich vascular network 
(Figure 2D).

DISCUSSION
Paragangliomas have been rarely reported in the gastro-
intestinal tract. Approximately 12 tumors have been de-
scribed in this region, most of  which were located in the 
stomach, with only one tumor occurring in the rectum[3-8]. 
Of  note, the only reported rectal paraganglioma was in-
cluded in a study focusing on a statistical analysis and was 
only quoted as an anatomic location. Insufficient data 
were provided in that case, either clinically or pathologically.

In the current study, we present the clinical and 
pathological features of  a malignant paraganglioma oc-
curring in a 37-year-old male who presented with non-
specific symptoms. Clinically, the lesion was suspected 
as a rectal carcinoma based on anorectal digital findings 
and rectoscopical examination. Due to the striking or-
ganoid structure and strong positivity for neuroendocrine 
markers, the biopsy specimen was initially interpreted as 
a low-grade neuroendocrine tumor of  epithelial origin, 
formerly known as a carcinoid tumor. The final diagnosis 
of  paraganglioma was established on the postoperative 
specimen, which provided enough sections for com-
prehensive review. The negativity for epithelial marker 
and presence of  slender sustentacular cells allowed the 
distinction from an epithelial neuroendocrine neoplasm. 
Other tumors that may enter into the differential diag-
nosis include neoplasms with perivascular epithelioid 
cell differentiation (PEComas), alveolar soft part sar-
coma (ASPS) and, rarely, gastrointestinal stromal tumor 
(GIST) of  epithelioid subtype. Like paragangliomas, both 
PEComas and ASPS may exhibit an organoid or nesting 
pattern surrounded by thin-walled vessels. By immuno-
histochemistry, PEComas typically express melanocytic 
and sometimes express myogenic markers, whereas ASPS 
is characterized by nuclear staining of  TFE3 with no ex-
pression of  neuroendocrine antibodies. The application 
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of  Cajal cell markers, namely CD117 and DOG1, will 
facilitate the distinction from an epithelioid GIST.

Malignant paraganglioma accounts for 14%-50% of  

all paragangliomas in some large series[9,10]. Only three 
cases of  primary malignant paraganglioma have been re-
ported in the gastrointestinal tract, all of  which occurred 

8153 November 28, 2013|Volume 19|Issue 44|WJG|www.wjgnet.com

Figure 2  Immunohistochemistry. A: The tumor cells exhibited diffuse and strong expression of chromogranin A; B: S100 protein highlighted the presence of slender 
sustentacular cells located at the periphery of the tumor nests; C: The Ki67 index was approximately 20%; D: CD34 outlined the rich vascular network. 
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Figure 1  Histological features. A-B: The tumor was composed of sheets or organoid nests of large polygonal cells surrounded by a rich network of delicate arboriz-
ing vasculature, generating a characteristic “zellballen” (A: HE, × 100; B: HE, × 400); C: Focal nuclear pleomorphism (HE, × 400); D: Confluent tumor necrosis (HE, × 
100); E: Vascular invasion (HE, × 400); F: Metastases of lymph nodes (HE, × 100).
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In summary, we present the first case of  rectal malig-
nant paraganglioma. Because of  its rarity in the rectum, 
malignant paraganglioma may be misdiagnosed as other 
tumors with overlapping features. Because of  the differ-
ences in treatment, separation of  malignant paragangli-
oma from its mimics, in particular from neuroendocrine 
carcinoma, is imperative. Combination of  morphology 
with judicious immunohistochemical study is helpful in 
obtaining the correct diagnosis.
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in the stomach[4-6]. To the best of  our knowledge, rectal 
malignant paraganglioma has not been described thus far. 
The current case represents the first case of  malignant 
paraganglioma arising in the rectum.

The diagnosis of  malignancy in a paraganglioma 
is based principally on the aggressive behavior of  the 
tumor. According to the World Health Organization 
classification of  tumors of  the endocrine system, the reli-
able diagnostic criteria of  malignant paraganglioma refer 
to the presence of  metastasis or tumor spread in sites 
normally devoid of  chromaffin tissue[11]. Although not 
considered definitive, several morphological features are 
believed to be correlated with malignant potential. These 
features include large size of  the tumor (> 5 cm), promi-
nent nuclear pleomorphism, increased mitotic activity, 
presence of  confluent tumor necrosis, diffuse growth 
pattern with a lack of  sustentacular cells, extension to 
adjacent tissues or structures, vascular invasion and high 
Ki67 index[11,12]. It is worth noting that none of  these 
features are able to identify a malignant tumor alone. As 
an alternative approach, some scoring systems have been 
proposed in the evaluation of  malignant potential. One 
of  the most utilized scoring systems is the “Pheochromo-
cytoma of  the Adrenal gland Scales Score (PASS)”[13]. A 
PASS score > 6 is highly suggestive of  potential aggres-
sive biological behavior. The current case exhibited local 
extension into the adjacent adipose tissue, focal nuclear 
atypia, confluent tumor necrosis, vascular invasion, high 
Ki67 index and metastases to regional lymph nodes, justi-
fying a diagnosis of  malignant paraganglioma.

Recently, an increasing number of  studies have fo-
cused on identifying molecular markers or biomarkers 
that can reliably predict malignant potential of  the para-
ganglioma. Several markers, including telomerase, telom-
erase associated protein, heat shock protein 90, SNAIL 
and miR-483-5p, also have been found to be closely 
related to the malignant potential of  paraganglioma[10,14]. 
On the other hand, molecular genetic detection is only 
gradually being applied to paraganglioma. It has been 
demonstrated that malignant paraganglioma is strongly 
associated with SDHB mutations[15]. Despite these recent 
advances, it remains difficult to reliably predict the out-
come of  any given patient.

With regard to the prognosis, the 5-year survival 
rate in malignant paraganglioma is approximately 
30%-50%[10]. The majority metastasize to regional lymph 
nodes, followed by bone, liver and lung[11,14]. At present, 
there is no optimal therapy for malignant paraganglioma. 
For the past few years, molecular targeted therapy has 
been increasingly applied in the therapeutic protocol of  
malignant paraganglioma. Some targeted agents, such as 
hypoxia inducible factor-1 a inhibitors, mammalian target 
of  rapamycin inhibitors (everolimus), and receptor ty-
rosine kinase inhibitors (sunitinib), have been attempted 
with promising effectiveness[14]. Nevertheless, more clini-
cal trials are needed. The patient in the current study 
received no adjunctive chemotherapy or radiotherapy. He 
remains well 9 mo after the surgery and continues to be 
closely monitored. 
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