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Abstract
We report a rare case of paraganglioma that devel-
oped in the mesentery of terminal ileum. A 78-year-
old woman complained of right-sided abdominal pain. 
Abdominal computed tomography revealed a solid 
heterogeneously enhanced mass in the right lower ab-
domen. The tumor was laparoscopically excised. The 
mesenteric tumor was well circumscribed, ovoid, and 
encapsulated and measured 3 cm × 1.5 cm × 1.5 cm. 
Histological examination showed a cellular neoplasm 
comprised of nests and groups of tumor cells separat-
ed by fibrovascular connective tissue, giving a charac-
teristic nested Zellballen pattern. Immunohistochemi-
cally, the tumor cells were positive for chromogranin, 
synaptophysin, CD56, and vimentin and negative for 
cytokeratins, SMA, CD34, CD117/c-kit and S100. On 
the basis of histologic and immunohistochemical fea-
tures, a diagnosis of mesenteric paraganglioma was 
made. The operative and postoperative courses were 
unremarkable, and the patient was discharged on 
postoperative day 7. She was doing well 1 year after 
the surgery with no signs of recurrence. Extra-adrenal 

paragangliomas most commonly develop adjacent to 
the aorta, particularly the area corresponding to the 
organ of Zuckerkandl. Mesenteric paraganglioma, as in 
our case, is extremely rare; only 11 cases have been 
reported in the literature. We herein discuss the clinical 
findings of these cases.
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INTRODUCTION
Paraganglia are groups of  morphologically and cyto-
chemically similar cells derived from the neural crest. 
They include such tissues as the adrenal medulla, carotid 
and aortic bodies, organs of  Zuckerkandl, and other 
unnamed paraganglia in the distribution of  sympathetic 
and parasympathetic nerves.

Paragangliomas are uncommon tumors arising from 
the neuroendocrine elements (chief  cells) of  the para-
ganglia. However, they have been described in virtually 
every site in which normal paraganglia are known to 
occur; only 5%-10% of  sporadic paragangliomas are 
extra-adrenal[1-3]. Paraganglioma as a mesenteric mass is 
extremely rare, and only occasional reports have been 
published. The present case report describes a quite rare 
mesenteric paraganglioma, including its imaging features 
and histopathological characteristics. In addition, a re-
view of  the current literature summarizes the clinical 
findings associated with mesenteric paragangliomas.
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CASE REPORT
A 78-year-old woman, who underwent distal gastrectomy 
for early gastric cancer in 1994 and total thyroidectomy 
for papillary thyroid carcinoma in 2000 was followed 
up at our hospital. In June 2010, she complained of  
right-sided abdominal pain. Abdominal computed to-
mography (CT) revealed a solid mass, 16 mm × 22 mm 
× 25 mm in size, in the right lower abdomen. Contrast-
enhanced CT showed a smoothly marginated, heteroge-
neously enhanced hypervascular tumor adjacent to the 
right major psoas muscle (Figure 1A and B). Magnetic 
resonance imaging (MRI) showed that the lesion was hy-
pointense on T1-weighted images and hyperintense on 
T2-weighted images. After the bolus infusion of  gado-
linium chelate, the lesion had marked contrast enhance-
ment on T1-weighted images (Figure 1C-E). Whole-
body 18F-fluorodeoxyglucose (FDG)-positron emission 
tomography (PET) was negative (Figure 1F), and subse-
quent upper gastrointestinal endoscopy and colonoscopy 
were not remarkable. Laboratory studies yielded normal 
blood chemistry and hematology results. The carcino-
embryonic antigen and carbohydrate antigen 19-9 levels 
were both within normal limits. In retrospect, follow-up 
CT after gastrectomy in 2002 already showed the tumor, 
which was 16 mm × 13 mm × 15 mm in size and was 
not pointed out at that time. For 8 years, the tumor had 
been slowly but definitely growing.

For a definitive diagnosis, surgical resection was rec-
ommended to the patient, and she was admitted to our 
hospital. Physical examination showed a blood pressure 
of  118/80 mmHg and a regular pulse of  68 bpm. On 
angiography, the tumor appeared as a hypervascular le-
sion fed by the superior mesenteric artery (Figure 1G 
and H). Before surgery, although the differential diagno-
sis included gastrointestinal stromal tumors, leiomyoma 
and Castleman’s disease, we could not definitively diag-
nose this tumor.

In March 2011, exploratory laparoscopy confirmed a 
solid, brownish-red mass in the mesentery of  the termi-
nal ileum. There was no lymph node swelling or ascites. 
Throughout the exploration, there was no remarkable fall 
or rise in blood pressure. The mass was excised under 
laparoscopy without ileum resection. Grossly, the mesen-
teric mass was well circumscribed, ovoid, and encapsu-
lated and measured 3 cm × 1.5 cm × 1.5 cm (Figure 2A). 
Histological examination showed a cellular neoplasm 
comprised of  nests and groups of  tumor cells separated 
by fibrovascular connective tissue, giving a characteristic 
nested Zellballen pattern (Figure 2B). Immunohisto-
chemically, the tumor cells were positive for chromo-
granin, synaptophysin, CD56, and vimentin and negative 
for cytokeratins, SMA, CD34, CD117/c-kit, and S100. 
The proportion of  Ki-67-positive cells was low (Figure 
2C-E).

On the basis of  histologic and immunohistochemical 
features, a diagnosis of  mesenteric paraganglioma was 
made. The operative and postoperative courses were un-
remarkable, and the patient was discharged on postop-

erative day 7. She was doing well 1year after the surgery 
with no signs of  recurrence.

DISCUSSION
Paraganglioma is a rare tumor of  neural crest cell origin 
that arises from sympathetic or parasympathetic neu-
ral paraganglia. While the most common location of  
paragangliomas is the adrenal medulla, where they give 
rise to pheochromocytomas, approximately 5%-10% of  
sporadic paragangliomas occur in extra-adrenal sites[1-4]. 
Although extra-adrenal paragangliomas may develop in 
every site in which normal paraganglia exist, 70%-85% 
of  cases actually occur intra-abdominally, most com-
monly adjacent to the aorta and particularly the area 
corresponding to the organ of  Zuckerkandl[3,4]. Paragan-
gliomas that develop in the mesentery, as in our case, 
are extremely rare, with only 11 cases in the literature[3] 

(Table 1).
As shown in Table 1, there appears to be a marked 

predilection for females (9:3), which contrasts with the 
slight male predominance (1.3:1) reported for retroperi-
toneal paraganglioma[5,6]. At the time of  diagnosis, most 
patients are older (median, 57.5 years of  age) than those 
with retroperitoneal paraganglioma (median, 39-43 years 
of  age[4-6]). No significant difference was noted in the 
size of  mesenteric (average, 9.3 cm) and retroperitoneal 
tumors (average, 7.4-10.5 cm[4-6]).

The pathogenesis of  paragangliomas is not fully 
understood. They may be either sporadic or hereditary. 
Overall, as many as 10%-50% of  paragangliomas are 
considered to be hereditary[7]. Hereditary paragangliomas 
are multicentric in 20%-50% of  cases[8,9], whereas spo-
radic paragangliomas are multicentric in 10% of  cases. 
In hereditary cases, they may be associated with multiple 
endocrine neoplasia type 2, von Hippel-Lindau disease, 
familial paraganglioma, Carney triad and neurofibroma-
tosis type 1[10]. For this reason, especially in patients diag-
nosed before 50 years of  age and in those who present 
with bilateral, multifocal, and malignant paragangliomas, 
genetic testing may be beneficial[11]. In the present case, 
the tumor was solitary and the patient was a 78-year-old 
woman with no history of  genetic disorders; thus, genetic 
screening was not performed.

From a diagnostic viewpoint, functional tumors are 
easier to diagnose. Most patients undergo paroxysmal 
episodic hypertension and the typical triad of  symptoms 
associated with pheochromocytoma: palpitations, head-
ache, and profuse sweating. When functional paragangli-
oma is suspected, biochemical analysis of  catecholamine 
hypersecretion should precede any form of  imaging.

However, a majority of  extra-adrenal paraganglioma 
is nonfunctional[11], as in our case. A large proportion of  
these tumors are incidentally discovered in normotensive 
patients during imaging evaluation for other reasons. 
In addition, the CT features of  extra-adrenal paragan-
glioma include a nonspecific soft tissue density and 
overlap those of  other neoplasms. Specifically, tumors 
of  neural or mesodermal origin and those of  metastatic 
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disease must be considered[1]. Thus, because of  their 
clinical manifestation and the overlap with other tumors 
in terms of  medical imaging findings, the preoperative 
diagnosis of  extra-adrenal paraganglioma is usually diffi-

cult. Especially when extra-adrenal paragangliomas arise 
from unusual sites, as in the present case, accurate diag-
nosis is seldom made preoperatively (Table 1). 

The MRI characteristics of  our case are quite typi-
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Figure 1  Imaging features of tumor (white arrows) before treatment. A: Axial plain; B: contrast-enhanced computed tomography (CT), CT shows a smoothly 
marginated, heterogeneously enhanced tumor adjacent to the right major psoas muscle, 16 mm × 22 mm × 25 mm in size; C: T1-weighted magnetic resonance image 
shows a well defined, isointense mass; D: On T2-weighted images, the mass shows heterogeneous high intensity; E: On T1-weighted images after a bolus infusion 
of gadolinium chelate, the mass had marked contrast enhancement; F: Positron emission tomography-CT scan was negative; G: Superior mesenteric arteriography 
displays a markedly hypervascular mass (black arrow heads) adjacent to the terminal ileum; H: Volume rendering image acquired from angio-CT (white arrow heads).
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cal for paraganglioma. Paragangliomas have low signal 
intensity on T1-weighted images and enhance strongly 
after administration of  contrast material. On T2-weight
ed images, they appear hyper intense. In addition, a 
speckled appearance with multiple flow voids is typical 
in tumors > 2 cm in diameter[12]. Angiography was thus 
useful to outline the location and vascular supply of  the 
tumor in our case; theoretically, however, clinically silent 
functional tumors should be ruled out by urine analysis 
before manipulation.

In functional paraganglioma, 131I-metaiodobenzyl-
guanidine (MIBG) scintigraphy is the best imaging study 
for a preoperative diagnosis. MIBG scintigraphy may 
also be helpful to rule out clinically silent cases, but the 
specificity for diagnosis of  nonfunctional paraganglioma 
is unclear[13]. In certain cases, FDG-PET may be indi-
cated to investigate metastatic disease[7]. It was recently 

reported that the newest technique using fluorine-18-
dihydroxyphenylalanine-PET imaging offers even higher 
accuracy than MIBG scintigraphy in the localization of  
paragangliomas[14].

In the case described here, diagnostic imaging played 
a very important role preoperatively to determine tumor 
localization, vascularity, and extent of  disease. Differen-
tial diagnosis including gastrointestinal stromal tumors, 
leiomyoma, malignant lymphoma, Castleman’s disease 
and other metastatic tumor could be made preoperative-
ly. However, pitfall for misdiagnosis in our case was tu-
mor location. Because of  the tumor location away from 
the para-aortic area, a preoperative diagnosis of  paragan-
glioma could not be made. Although rare, paraganglioma 
should be included in the preoperative differential diag-
nosis of  solid hypervascular mesenteric tumors.

The treatment of  choice for paraganglioma is surgi-
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Figure 2  Macroscopic findings and pathological features of the resected tumor. A: Gross findings of the resected specimen. The tumor was encapsulated and 
measured 3 cm × 1.5 cm × 1.5 cm; B: The paraganglioma comprised a dual cell population arranged in a characteristic nested Zellballen pattern (HE stain, × 400); C: 
Immunohistochemistory of Chromogranin A, × 400; D: Synaptophysin were strongly positive and confirmed a neuroendocrine origin, supporting the diagnosis of para-
ganglioma, × 400; E: The MIB-1 labeling index, × 400.
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cal resection. As shown in Table 1, most tumors were 
excised along with a segment of  small bowel, probably 
because of  the large tumor size and intestinal vascularity. 
From the viewpoint of  lymph node dissection, however, 
recurrence in cervical lymph node was reported for ret-
roperitoneal paraganglioma[5], neither local nor distant 
lymph node metastasis was reported for mesenteric para
gangliomas.

With regard to malignant potential, the incidence of  
malignant change reportedly ranges from 14% to 50%[15,16]. 
In these reports, the clinical and histological distinction 
between benign and malignant tumors was unclear, and 
the definitive diagnosis of  malignancy was based solely 
on the presence of  metastases. The distinction of  endo-
crine tumors was recently well defined according to the 
World Health Organization classification[17]. In particular, 
mitotic counts and the Ki-67 labeling index are of  con-
siderable significance in grading its malignant potential.

In the present case, the Ki-67 labeling index was low 
and mitoses were rare. The tumor presented as a well 
circumscribed mass with no metastases. The patient was 

considered to be at low risk of  malignancy. However, in 
retroperitoneal paraganglioma, the 5- and 10-year disease-
free survival rates were 75% and 45% even after suc-
cessful resection, indicating that more than half  of  these 
patients will experience a relapse if  followed long enough 
after resection[5]. Although recurrence of  mesenteric 
paraganglioma has not been reported, long-term follow-
up after surgical excision is likely to be necessary. 

In conclusion, mesenteric paraganglioma is a very 
rare entity with a limited number of  cases reported. Pre-
operative diagnosis of  extra-adrenal paraganglioma in 
asymptomatic patients is usually difficult. Although rare, 
paraganglioma should be included in the preoperative 
differential diagnosis of  solid mesenteric tumors. Even 
after complete resection, patients should continue to be 
followed up carefully.
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