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Case Report
Paraganglioma of the spermatic cord: report  
of one case and review of literature
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Abstract: Extra-adrenal paraganglioma is rare, and occurs in the retroperitoneum, and head and neck. The inci-
dence rate of paraganglioma in urogenital system is very low, especially in the spermatic cord. A case of para-
ganglioma of spermatic cord is reported and relevant literature is reviewed. A spermatic cord mass was found in 
the right scrotum in a middle-aged man 2 years ago, without hormone symptoms. Understanding of clinical and 
intraoperative frozen pathology was inadequate. Ultrasound images showed that there was abundant blood sup-
ply around the right spermatic cord with clear boundaries. The conventional pathology of the tumor presented a 
typical histologic morphology of paraganglioma. Immunohistochemistry showed that chief tumor cells were CGA 
(+), syn (+), CD56 (+), SDHB (+), and sertoli cells were S-100 (strong+). There are few reported cases at present, 
and the etiology and pathogenesis are not clear yet. The rapid frozen pathologic diagnosis during operation is very 
challenging, and it is easily diagnosed by routine histology combined with immunohistochemistry. Gene detection 
is recommended if necessary. Early diagnosis is helpful to the choice of operation mode and the prevention and 
control of intraoperative risk. 
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Introduction

The paraganglion is derived from embryonic 
neural crest cells, which are distributed in the 
body from the skull base to the central axis of 
the pelvic cavity. Most of them are distributed 
along the great vessels, and gradually migrate 
and spread all over the body with the develop-
ment of the embryo. The paraganglion can syn-
thesize and store catecholamine, whose func-
tions vary according to the distribution of the 
body, but have similar histopathologic morphol-
ogy in different parts: the chief cells are ar- 
ranged into well-defined cell nests (Zellballen) 
surrounded by a thin layer of sertoli cells whi- 
ch are positive for S-100 protein-positive. Pa- 
raganglioma is a rare type of non-epithelial 
neuroendocrine tumor originating from the 
paraganglion system. It has the above typical 
histopathological characteristics, and its pa- 
thogenesis is generally the same as the dis- 
tribution of paraganglion in the body. Para- 
ganglioma mainly originates from the adrenal 

medulla, known as pheochromocytoma; rarely 
from the adrenal sympathetic and parasympa-
thetic nervous systems, which are collectively 
referred to as extra-adrenal paraganglioma;  
the latter is usually classified according to the 
primary site and function. The primary extra-
adrenal paraganglioma in urogenital system is 
very rare, mainly in bladder, urethra and other 
parts [1]. Primary paraganglioma of spermatic 
cord is more rare, first reported by Eusebi and 
Massarelli in 1971 [2]. At present, there are 
only a dozen cases reported at home and 
abroad [3-15]. Its etiology, genetics, and genet-
ic characteristics need more case studies for 
references. A case of paraganglioma of sper-
matic cord is reported and relevant literature  
is reviewed. The clinicopathologic features, es- 
pecially the intraoperative frozen pathologic 
features, the pathogenesis and differential di- 
agnosis of the tumor are discussed in order  
to strengthen the understanding of the tumor 
and improve the early diagnosis and treatment 
effect.
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Clinical data 

A 40-year-old male who accidentally discover- 
ed a mass in the right scrotum two years ago, 
about the size of an almond, had no obvious 
symptoms of discomfort and was not treated  
at the time. In the past two years, the tumor 
gradually increased, and the right scrotum 
appeared intermittent dull pain in the last  
half of the year, and he was admitted to hos- 
pital in 2019. Ultrasound examination: the 
hypoechoic nodules were detected around  
the right spermatic cord, the size was about 
2.9*1.8*2.9 cm, the boundaries were clear, 
the internal echo was not uniform, and abun-
dant blood flow signals were visible. The right 
spermatic vein was widened, and the wi- 
dest was about 3.6 mm (Figure 1A, 1B). Spe- 
cialized examination: soft masses with clear 
boundaries of 3.0*2.0 size were palpated 
above the right scrotal testis, and no special 
lesions were found. 

The patient had no previous operation history 
or related family genetic history. The blood 
pressure was normal at ordinary times without 
hormone function symptoms. The blood pres-
sure before operation was 120/80 mm. No 
hormone-related biochemical indexes were 
detected during admission. 

Clinical primary diagnosis was masses ar- 
ound the spermatic cord of the right scrotum 
and the dilation of the right spermatic vein. In 
the same month, the patient underwent re- 
section of the masses around the right sper-
matic cord. During the operation, it was found 
that the masses were located in the right sper-
matic cord. The size of the masses was about 
3.0*2.0 cm, smooth and with clear boundari- 
es. During the operation, some tumor tissues 
were excised for rapid frozen pathology. The  
frozen pathologic results were a descriptive 
diagnosis, and the nature and source of the 
tumor were not clear. The tumor was separat- 
ed completely and resected, the blood pres-
sure was stable and the heart rate was nor- 
mal during surgery. 

Materials and methods 

Frozen samples of intraoperative biopsy of 
spermatic cord masses were rapid frozen sec-
tioned and stained. The conventional speci-
mens were fixed with 4% neutral formalde- 
hyde, conventionally selected, paraffin embed-
ded, sectioned, and H&E stained. Immuno- 
histochemical labeling adopts EnVision two-
step method. Antibodies used: Synaptophysin, 
CD56, S-100, cytokeratin, and vimentin were 
purchased from Maixin Company. Chromo- 
granin A, and α-inhibin were purchased from 

Figure 1. A. Ultrasound image showing abundant blood supply of the right spermatic cord mass. B. Ultrasound im-
age showing dilation of right spermatic vein around the tumor. 
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Zhongshan Company. Ki67 and SDHB were pur-
chased from Roche company. 

Clinicopathologic analysis

General description

Fast frozen pathologic specimens were 2 small 
gray-red tissues, 0.6*0.6*0.2 cm. Conventi- 
onal paraffin specimens were 4 firm fragments 
of tissues with a total volume of 2.5*2.0*1.5 
cm. Some areas were dark red, and two of  
them were fibrous capsule wall-like. 

Microscopic characteristics

Pathologic characteristics of fast frozen and 
conventional paraffin under microscope: ① 
The main cells of the tumor were arranged in- 
to characteristic alveolar and organ like nests. 
The cells were polygonal or oval. The cell bo- 
undary was unclear and closely connected,  
and a mitotic figure was difficult to find. The 
cytoplasm of the cells was slightly eosino- 
philic or dichroic, and the nucleus was round  
or oval in fine granules. In the conventional  
section, the cytoplasm of cells was relatively 
abundant, the nucleus was relatively light 
stained, and one or more clear nucleoli could 
be seen. The ratio of nuclear plasma in frozen 
sections was relatively large, the nucleus was 
relatively deep stained, and the nucleolus was 
not obvious. ② Most neoplastic cell nests  
were separated by parenchyma of blood sinus, 
there was no obvious proliferation of vascular 
endothelial cells, and the collagen fibers were 
obviously proliferated with sclerotic degenera-
tion in the few sections of the conventional  
sections. ③ There were more or less sertoli 
cells around the main cell nests in the area  
of rich blood sinuses in the stroma, but few or 
no Sertoli cells around the main cell nests in 
the area of rich sclerotic collagen in the stro- 
ma. The shape of support cells was irregular, 
from flat to fat. The cytoplasm of support  
cells was very rich, which was light brown and 
fine granular. Small oval granular nuclei were 
observed in some cells. ④ A thick fibrous cap-
sule can be seen around the tumor (Figure 
2A-E).

Immunohistochemical results: chief tumor ce- 
lls were CGA (+), Syn (+), CD56 (+), SDHB (+), 
and sertoli cells were S-100 (strong+); Vim 
(focal+), CK (-), α-inhibin (-); ki67 positive rate 
about 5% (Figure 2F-L).

Final pathologic diagnosis: right spermatic cord 
paraganglioma. The patient’s blood pressure 
and heart rate were stable after the surgery, 
with no obvious discomfort. He recovered well 
and was discharged with follow-up. There was 
no sign of recurrence or metastasis at the  
time of writing this article. 

Summary of clinical characteristics 

Paraganglioma of spermatic cord is a rare  
clinical case. The clinical characteristics of  
one case in this article and more than ten  
cases reported in the literature are summa-
rized as follows (Table 1). The patients ranged 
in age from 18 to 69, most of them were mid-
dle-aged men. The manifestations were mass-
es in scrotal spermatic cord with or without 
swelling and pain. The incidence rate of bilater-
al spermatic cord tumors is similar. Ultrasound 
images showed hypervascular solid nodul- 
es; some of them could be accompanied by  
cystic changes, and most of the tumor boun- 
daries were still clear. The maximum diameter 
of the tumor ranged from 1.5 cm to 10 cm.  
The interval of diagnosis varied from 0 to 20 
years. A few were functional, showing hy- 
pertension, palpitations, sweating, chest tight-
ness, headache, tachycardia and supraven- 
tricular arrhythmias. One case presented at 
multiple sites, with history of bilateral carotid 
body tumors and bilateral adrenal pheochro- 
mocytomas resection. Paraganglioma of the 
spermatic cord was found after a 5 year inter-
val. It is difficult to determine whether the  
case was multiple or metastatic. One case  
was confirmed as malignant by histopathology, 
but no metastasis was found during follow- 
up. In one case of nonfunctional disease, the 
negative expression of SDHB protein was 
detected by immunohistochemistry, and the 
mutation analysis showed the mutation of 
SDHD gene. One functional case was diag-
nosed as testicular and spermatic cord para-
ganglioma with retroperitoneal and right lung 
metastasis, with genetic gene mutation of SD- 
HB from the father. This case showed positive 
expression of SDHB protein by immunohisto- 
chemistry. 

Discussion 

The paraganglion system spreads all over the 
body. It is most developed in fetus and infants. 
After puberty, except for adrenal medulla, it 
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mostly atrophies or even disappears. Therefore, 
extra-adrenal primary paraganglioma is rare, 
and common in areas corresponding to the  
distribution of paraganglion. However, during 
the development of the body, paraganglioma 
can also occur sporadically in some special 
parts in extraadrenal locations, which is ex- 
tremely rare and often causes some difficulties 
in clinical diagnosis and treatment due to lack 
of understanding. Primary paraganglioma of 
spermatic cord belongs to one of the above-
mentioned cases. At present, there are few 
reported cases, which need our attention. Only 
timely and accurate diagnosis and treatment 
can make patients benefit the most. 

Histology of extra-adrenal paraganglioma is 
similar to pheochromocytoma, but the inci-

dence rate and metastasis rate are higher. Its 
clinical manifestations are sporadic and famil-
ial, mainly sporadic. It has been found that at 
least 30% of tumors are genetically related  
and have been found in a variety of tumor syn-
dromes. Previous studies have confirmed that 
a large proportion of extra-adrenal paragan- 
gliomas have gene mutations. The common 
ones are SDHB, SDHC, SDHD, VHL and other 
gene mutations [16, 17], among which SDHB 
and SDHD mutations are more common, while 
patients with SDHB mutations have a higher 
risk of metastasis [18]. At present, the etio- 
logy of this kind of tumor is unknown. The 
pathogenesis of this kind of tumor is mainly 
related to hypoxia signal pathway and kinase 
signal pathway, and the mutation gene is  
mainly involved in the regulation of hypoxia  

Figure 2. (A) Low power image of frozen pathologic section of tumor (4×). (B) Clear sertoli cells could be seen around 
the main cell nests in frozen pathological section (40×). (C) Low power image of conventional pathologic section of 
vascular rich area in stroma of tumor (4×). (D) Low power image of conventional pathological section of sclerotic 
area in stroma of tumor (4×). (E) Sertoli cells could be seen around the main cell nests in conventional pathologic 
section (40×). (F) Main cells in (C) with positive expression of CgA by immunohistochemistry. (G) Main cells in (C) 
with positive expression of Syn by immunohistochemistry. (H) More or less sertoli cells strongly positive for S-100 
protein around the main cell nests in (C). (I) Main cells in (D) with positive expression of CgA by immunohistochemis-
try. (J) Main cells in (D) with positive expression of Syn by immunohistochemistry. (K) Few or no sertoli cells strongly 
positive for S-100 protein around the main cell nests in (D). (L) Immunohistochemical positive expression of SDHB 
in tumor cells. 
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signal pathway, which indirectly suggests that 
hypoxia signal pathway may play an important 
role in the pathogenesis of extra-adrenal para-
ganglioma. Neumann et al. found that VHL 
gene mutation was the most common gene  
of the above susceptibility genes in children 
younger than 18 years old. Therefore, it is rec-
ommended that VHL gene detection should be 
preferred in children with tumor and SHDx  
gene detection should be preferred in adults 
older than 18 years old [19]. In addition, it has 
been reported that extra-adrenal paraganglio-
ma may be the most hereditary human tu- 
mor known [20]. Therefore, it is necessary to 
selectively detect related genes in all confir- 
med patients [21, 22]. The cost of gene de- 
tection is high and limited by the conditions. 
Alatak et al. proposed that the results of SD- 
HB immunohistochemistry could guide the  
subsequent DNA mutation analysis. No matter 
what gene mutation is related to SDHx, the 
immunohistochemical staining of SDHB is neg-
ative. SDHB immunohistochemical staining is  
a simple and useful index for reference value 
before SDHx gene detection [12]. 

Paraganglioma of spermatic cord is one of the 
rare extra-adrenal paragangliomas. It is specu-
lated that it may originate from the residual 
chromaffin cells in the embryo that enter the 
scrotum along the testis [2, 3]. Combined with 
the case analysis, most of the patients were 
middle-aged men, and most of them visited a 

doctor for scrotal masses. The largest dia- 
meter of the tumors reported was 10 cm, and 
the longest interval of diagnosis was more  
than 20 years. Most of the imaging findings 
were hypervascular masses with clear bound-
aries, and the boundaries of some tumors  
were not clear. Five of them were functional 
(5/15, accounting for 33.3%); most of them 
were nonfunctional, which may be related to 
the tumor being too small to secrete enough 
catecholamine. There were a few reports of  
histopathologic malignancy and vascular inva-
sion, but no metastasis. In addition to the mul-
tiple or metastatic uncertainty of one case,  
further gene detection and close follow-up  
were needed to provide more basis. A single 
case showed SDHB protein expression dele- 
tion with SDHD gene mutation. A case of multi-
ple malignancies was genetically related with 
SDHB gene mutation. All of these findings are 
consistent with the previous reports of extra-
adrenal paraganglioma. The special feature of 
this case lies in the rapid frozen pathologic 
biopsy during the operation. During the ope- 
ration, the morphological knowledge was in- 
sufficient and the diagnosis was not clear. After 
the routine pathologic diagnosis, we reviewed 
the frozen pathological sections and found 
clear alternative sertoli cells around the nests 
of some tumor main cells, which played a cer-
tain warning role for us. However, if the sertoli 
cells are not obvious, intraoperative frozen 

Table 1. Clinical characteristics of fifteen cases with paraganglioma of spermatic cord reported

Report time Country Age Site Hormonal 
symptoms

Interval between 
diagnosis

Maximum 
diameter Gene Metastases

1971 Italy 37 Right N/A 10 years 2.5 cm N/A N/A
1977 Japan 52 Legt I/A 10 years 4.5 cm N/A N/A
1990 Brazil 18 Right N/A 2 years - N/A N/A
1993 Pakistan 37 Right N/A 9 months 10 cm N/A N/A
1996 Iran 40 Legft N/A 0 1.5 cm N/A N/A
1999 UK 52 Right N/A 1 month 1.5 cm N/A N/A
2000 Japan 55 Left I/A 1 month 2.0 cm N/A Uncertain
2007 China 38 Left N/A More than 20 years 2.5 cm N/A N/A
2008 UK 69 Right N/A 0 2.0 cm N/A N/A
2009 China 66 Right I/A 20 years 3.5 cm N/A N/A
2010 Greece 45 Left N/A Several months  4.8 cm I/A N/A
2016 Korea 40 Left N/A 0 1.8 cm N/A N/A
2019 USA 55 Left I/A 1 year 2.5 cm N/A N/A
2019 China 28 Right I/A 3 years 3 cm I/A I/A
This case China 40 Right N/A 2 years 3 cm N/A N/A
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pathology is easily misdiagnosed. Because of 
the special location of tumor lesions, it is a 
good choice to delay the diagnosis when ne- 
cessary, and wait for the paraffin section to be 
fully taken and further confirmed by immuno-
histochemistry, so as to avoid misdiagnosis 
during the operation leading to overtreatment 
of clinical operation. In addition, the tumor 
immunohistochemistry in this case did not sh- 
ow the lack of SDHB protein expression. 
According to the above theory, it is speculated 
that there is no mutation in the SDHx gene,  
and the patient did not conduct further gene 
detection and analysis. At present, there is  
limited reported cases of paraganglioma of 
spermatic cord, its clinical characteristics and 
heritability are not clear, and the related pa- 
thogenesis is rarely studied, which needs fur-
ther research and discussion. 

The ultrasonic image and pathological mor- 
phology of paraganglioma of spermatic cord 
have some overlap and similarity with other 
tumors that it should be differentiated from.  
(1) Ultrasound differential diagnosis: ultraso- 
und image shows that the tumor was solid nod-
ule with abundant blood supply, and most of 
the boundaries were still clear. The follow- 
ing neuroendocrine tumors, schwannomas, 
and solitary fibrous tumors can all show si- 
milar ultrasound images, so we should pay 
attention to distinguishing them. (2) Patho- 
logic differential diagnosis: ① neuroendocrine 
tumors such as carcinoid: Neuroendocrine 
tumor stroma is rich in blood vessels. When 
tumor cells are in acinar and organ like arr- 
angement, there is a great overlap with para-
ganglioma which is rich in blood sinuses. The 
former showed a kind of tumor cells in frozen 
pathology. In addition to positive immunohisto-
chemical neuroendocrine markers, epithelial 
markers were also expressed, such as CK (+). 
② Sertoli cell tumor: When the tumor cells are 
solid nests and tubular structures distributed 
between the dense collagen connective tis- 
sue, they should be differentiated from para-
ganglioma which is rich in sclerotic collagen. 
Pathology of the former showed that there  
were vacuoles in the cytoplasm of some cells, 
and a nuclear sulcus could be observed. Im- 
munohistochemistry expressed α-inhibin, cal-
retinin, CD99, vimentin and so on, but not  
neuroendocrine markers. ③ Multiple or meta-
static paraganglioma: it depends on the clini- 

cal data, pathologic characteristics, and gene 
detection to be comprehensively analyzed. 

Paraganglioma of spermatic cord is a special 
neuroendocrine tumor. Based on the literature 
review and summary of this case, we conclu- 
de: (1) most of the patients are nonfunctional, 
the tumor is occult and grows slowly, which  
is easily ignored. It is suggested that patients 
should see a doctor as soon as possible  
when suspicious masses are found. Patients 
with hormonal symptoms should be aware of 
the possibility of this disease, and if necess- 
ary, relevant biochemical indicators should be 
detected. (2) Because of the lack of charac- 
teristics in imaging, it is often difficult to distin-
guish from other tumors with similar images.  
In general, when a tumor shows solid nodules 
with abundant blood supply, clear boundaries, 
with or without cystic change, then the pos- 
sibility of this disease should be considered.  
(3) The frozen pathologic diagnosis during tu- 
mor operation is challenging. Attention should 
be paid to the special shape of sertoli cells 
around the main cell nests, which can be an 
important clue for diagnosis. (4) Serious com-
plications such as severe fluctuation of blood 
pressure and massive hemorrhage may occur 
during operation. Preoperative biopsy is an ef- 
fective method for diagnosis and guiding the 
operation. (5) Tumor morphology is not consis-
tent with biological behavior. It is difficult to 
identify benign and malignant tumors only by 
histological morphology. The detection of relat-
ed genes is helpful for the diagnosis and the 
evaluation of clinical risk prognosis. 

In the new edition of WHO (2016) classification 
of urological tumors, paraganglioma of sper-
matic cord was established as ICD-O code 
8963/1, which is believed to be a borderline 
tumor with malignant potential [23]. Most of 
the tumors showed benign biological behavior, 
only one case was reported to be metastatic, 
with genetic correlation [15]. At present, the 
biologic behavior of this kind of tumor is ma- 
inly determined according to the standards 
established by PASS classification system and 
GAPP classification system. In addition, tumor 
size, microRNAs and genetic results can also 
help predict the biologic behavior of this tumor. 
However, metastasis is still the only criterion 
for the diagnosis of malignancy. Surgical re- 
section of paraganglioma of spermatic cord is 
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the first treatment plan. The rapid frozen pa- 
thologic diagnosis during the operation is diffi-
cult. The operation mode depends on the size 
of the tumor, the nature of the lesion, and the 
fertility requirements. Whether radiotherapy or 
chemotherapy is needed after the operation is 
still uncertain, but long-term close follow-up is 
necessary. 
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