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Paraganglioma is a kind of neuroendocrine neoplasm 
that originates from ganglion cells. Because paragangli-
oma is clinically rare, and the pathogenesis of pancreatic 
cancer is concealed, it can easily be misdiagnosed. To 
increase awareness of this disease, we summarized the 
clinical and pathologic features of 32 cases of retroperito-
neal paraganglioma diagnosed in the First Affiliated Hos-
pital, at the College of Medicine of Zhejiang University, 
China.

Materials and methods

Case source
Retroperitoneal paraganglioma was diagnosed in 32 

cases after surgery in the Department of Pathology, The 
First Affiliated Hospital, College of Medicine of Zhejiang 
University (China), from January 2007 to May 2013. Basic 
clinical data about the patients were collected, including 
sex, age, clinical symptoms, laboratory examinations, pa-
thology, and treatment.

Reagents and detection methods
The expression of CgA (a mouse anti-human mono-

clonal antibody, clone: EP38), Syn (a mouse anti-hu-
man monoclonal antibody, clone: SP11), S-100 (a mouse 
anti-human monoclonal antibody, clone: 4C4.9), Ki-67 (a 
mouse anti-human monoclonal antibody, clone: 7B11), 
CK (a mouse anti-human monoclonal antibody, clone: 
AE1/AE3), and Melan (a mouse anti-human monoclonal 
antibody, clone: A103) was detected using manual immu-
nohistochemical detection methods with the indicated 
antibodies. All of the antibodies listed above were prima-
ry antibodies at a working dilution. Secondary antibodies, 
a DAB Color Developing Reagent Kit, and a ready-to-use 
two-step (non-biotinylated) PV-9000 detection kit were 
purchased from Beijing Zhongshan Golden Bridge Bio-
technology, China. Specimens were fixed in 10% neutral 
formalin, dehydrated, and embedded in paraffin. After 
cutting 3 μm thick serial sections, hematoxylin and eosin 
(H&E) staining and microscopic observation were used 
to select representative paraffin sections for labeling with 
the antibodies. A positive biopsy was used as a positive 
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control, and phosphate-buffered saline was used as a neg-
ative control.

Criteria
Cases with brown-yellow granules in the cytoplasm 

of the tumor cells were CgA, Syn, S-100, Melan-A, and 
CK positive on immunohistochemical staining. The dis-
tribution of the proteins and the staining intensity were 
observed, and the rate of positive staining was calculated. 
A staining intensity score was assigned: 0 points for color-
less, 1 point for light yellow, 2 points for brown-yellow, 
and 3 points for brown. A score reflecting the percentage 
of positive cells was also assigned: 0 points for no positive 
cells, 1 point for positive cells ≤ 25%, 2 points for 26% to 
50% positive cells, 3 points for 51% to 75% positive cells, 
and 4 points for > 75% positive cells. If the product of the 
staining intensity score multiplied by the percentage of 
positive cells score was ≥ 2, the case was rated positive 
(+), and if the product < 2, it was rated negative (–). Cases 
with brown granules in the nucleus of tumor cells were 
positive for Ki-67 staining. The criteria used were similar 
to that described above.

Results

General information
Among the 32 cases, 10 were men and 22 were wom-

en, with a mean age of 48.2 years (range, 14 to 69 years). 
Ten patients’ tumors were found during medical exami-
nations, without any symptoms; 19 patients visited the 
doctor with the main complaint of low back pain; two pa-
tients visited the doctor with upper abdominal pain with 
no apparent cause; one patient visited the doctor with 
hypertension symptoms. Seventeen patients had elevated 
blood pressure; 13 of the 17 patients had systolic blood 
pressure higher than 120 mmHg, with diastolic blood 
pressure in the normal range. The highest blood pressure 
among them was 270/170 mmHg. Masses were identified 
in 32 patients by B ultrasound or computed tomography 
(CT) scans; however, only three cases were correctly 
diagnosed compared with the pathological diagnosis. B 

ultrasound or CT showed the position of the masses: 11 
were in the retroperitoneal space, 10 were in the pan-
creas, eight were in the kidneys, two were between the 
liver and kidney, and one was in the anterior space of the 
abdominal aorta. Neurological examinations were normal 
for all patients.

Gross pathological examination
Tumor size ranged from 4 cm × 3 cm × 2 cm to 11 cm 

× 9 cm × 8 cm. Every tumor was encapsulated; eight were 
cyst-solid mixed, and the others were all solid. Rich in 
blood vessels, 14 tumors had areas of hemorrhage, seven 
had necrosis, and one formed satellite nodules.

Histomorphology
The tumor cells were in nest-like and cord-like ar-

rangements, with abundant cytoplasm (Fig. 1a). Fifteen 
cases were basophils, four had extracapsular invasion, 
and three showed cytologic atypia. None of these cases 
showed vascular recidivism or lymph node metastases.

Immunohistochemical staining
CgA was expressed in all 32 cases, with 18 cases scoring 

≥ 3 points (Fig. 1b). Syn was also expressed in all 32 cases 
(Fig. 1c). S-100 was expressed in all sertoli cells (Fig. 1d), 
and 2% to 30% of the tumor cells expressed Ki-67. Melan-
A and CK were not expressed, suggesting the tumors were 
of non-epithelial origin.

Treatment and follow-up
All 32 patients underwent tumor resection. Nineteen 

were lost to follow up. None of the remaining 13 patients 
has shown signs of recurrence.

Discussion

Primary retroperitoneal paraganglioma is a rare type of 
tumor originating from the neural crest cells. The actual 
incidence is higher than reported, because it is associ-
ated with clinical misdiagnosis and therefore many cases 
are overlooked. Paraganglioma that occurs in the adre-

Fig. 1  The pathology and immunohistochemical staining of retroperitoneal paraganglioma. (a) Pathologic stain (H&E, 200×); (b) CgA positive (SP, 
200×); (c) Syn positive (SP, 200×); (d) S-100 positive (SP, 200×)
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nal medulla is called pheochromocytoma, but it is called 
paraganglioma if it occurs outside the adrenal gland, and 
about 10% to 20% of these develop in the retroperitoneal 
space. 

Paragangliomas can occur at any age, but it is more 
common in patients from 40 to 50 years old [1], consis-
tent with this study. Clinical evidence of the presence 
or absence of tumor secretion of catecholamine divides 
paraganglioma into functional and non-functional [2]. 
Clinical manifestations include a slow-growing, painless 
mass; lower back pain and soreness; abdominal distension 
and pain due to tumor compression; paroxysmal or sus-
tained hypertension (where the systolic blood pressure is 
significantly higher); palpitations, dizziness, and sweat-
ing; and other symptoms due to excessive secretion of 
catecholamine. Some patients may have urinary urgency, 
frequency, and dysuria, and even painless, whole course, 
gross hematuria; some patients may have fever, nausea, 
vomiting, diarrhea, and other symptoms. Neurologic ex-
aminations are normal.

Correct preoperative qualitative diagnosis of retroperi-
toneal paraganglioma is very difficult. Locating and di-
agnosing these tumors mainly rely on B ultrasound and 
CT examination, or some patients could choose magnetic 
resonance imaging (MRI) or positron emission tomogra-
phy (PET)-CT. Zhang GJ et al [1] reported that a CT exami-
nation could reveal characteristic changes. Gross exami-
nation shows that the tumors are a round or oval-shaped 
mass, and they are usually large, ranging from 5 to 10 cm 
in diameter, although there is a report of a tumor up to 
25 cm in diameter [3]. The tumors are usually solitary, and 
have a clear boundary and capsule; some tumors have an 
intact capsule, while the boundary of malignant tumors 
is not clear. Six out of our 32 cases had capsular invasion, 
but to a lesser extent. 

The tumors have a nodular surface, with a notched, 
lobulated structure and a dark red color, with irregular 
or smooth edges. The tumors have a dark section, and are 
rich in blood vessels, often accompanied by necrosis and 
cystic lesions, and they may have calcifications, and oc-
casionally, satellite nodules. 

Microscopically, the tumor cells are usually well-dif-
ferentiated, in nested cords with a dendritic arrangement. 
The inner layer consists of the main cells, while the outer 
layer consists of pillar cells in a monolayer. The shape of 
the tumor cells is homogeneous, and they are larger than 
normal cells, with abundant exquisite or stippled chro-
matin; the cytoplasm is acidophilic or basophilic, close to 
transparent, and has an obscure boundary. The round or 
oval nuclei of the tumor cells are usually eccentrically lo-
cated, although some might be in the center. The nucleo-
plasm is usually loose and darkly stained; nucleoli might 
be prominent and atypical. Nine point three percent of 
the patients in our study had inconspicuous nucleoli or 

atypical nucleoli. 
The interstitial cells are rich in blood vessels, mainly 

consisting of ectatic thin-walled sinus-like blood vessels, 
with argyrophilic fiber dyeing showing a characteristic 
grid-like structure. Under an electron microscope there 
are two types of tumor cells, light and dark, and the tu-
mor cells contain neuroendocrine particles, with a diam-
eter of 100 to 200 nm. 

Diagnosis of paraganglioma can be confirmed only if 
CgA and Syn are expressed in the retroperitoneal para-
ganglioma tissue, S-100 is expressed in the Sertoli cells, 
and CK and Melan-A are not expressed. Some studies 
showed that the positive expression of S-100 is associ-
ated with a favorable prognosis, but other studies have 
also found many Sertoli cells in malignant cases [3]. In this 
study, the positive rate of Ki-67 ranged from 2% to 30%, 
suggesting that paraganglioma have proliferative activity, 
but the activity is not high. 

It is controversial whether paraganglioma is benign or 
malignant. Paragangliomas should not be judged solely 
on their pathological characteristics when deciding be-
tween benign or malignant. Instead, all paraganglioma 
should be regarded as potentially malignant or low-grade 
malignant. Generally, recurrence or metastasis is the cri-
terion for malignant paraganglioma, and the most reliable 
indicator is lymph node metastasis. Capsular and vascular 
invasion are relevant in a relative sense, and wide cap-
sular invasion or tumor invasion could be diagnosed as 
malignant paraganglioma [4]. Joynt et al [5] reported that 
most cases of paraganglioma are benign, and surgery is 
the primary therapy. 

In recent years, Huy et al [6] reported treating 88 pa-
tients with malignant jugular paraganglioma with ra-
diotherapy and obtained good results, but whether ra-
diotherapy is suitable for retroperitoneal paraganglioma 
tumors is unknown. Bravo et al [7] reported one case of 
a paraganglioma patient with liver metastases treated 
with chemotherapy, and obtained good results and few 
adverse reactions. Other treatments remain to be further 
studied. In this study, all 32 patients underwent tumor 
resection, and the 13 patients who have been followed up 
are still alive. Because of the potential for paragangliomas 
to be malignant, postoperative follow-up is particularly 
important.
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