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Intradural Paraganglioma of the Thoracic Spine 
Andrew M. Silverstein,1·

2 Douglas J. Quint,1 and Paul E. McKeever 

Extraadrenal paragangliomas are usually located in the 
head and neck region, with 90% arising in the carotid body 
or glomus jugulare (1) . These tumors have also been located 
in a number of other areas, including, rarely , the spinal canal 
(1-7). Previously reported intraspinal paragangliomas have all 
been located in the intradural compartment in the region of 
the cauda equina, with the exception of three epidural thoracic 
lesions (1 , 2). We now report what we believe is the first case 
of a purely intradural thoracic region paraganglioma. 

Case Report 

A 50-year-old man presented with a history of bilateral leg and 
buttock pain for several years and periodic episodes of profuse 
sweating over the past 25 years. Radiographic evaluation revealed 
L4-L5 disk herniation, and a lumbar laminectomy was performed; 
however, the patient 's symptoms persisted and progressed. Two 
years later, he presented with paresthesias of the lower extremities 
and buttocks, bilateral trunk pain, urinary and bowel incontinence, 
and impotence. There was bilateral lower extremity weakness, 
greater on the left side, as well as sensory deficits localized to T6. 
Radiographs of the thoracic spine showed no bone destruction or 
remodeling. Myelography (Fig. 1) and postmyelography CT (Fig. 2) 
revealed a high-grade incomplete obstruction to the flow of intrathecal 
contrast at the T4-T5 level resulting from a 2.5 x 1.5 em intradural , 
extramedullary mass. Also noted were prominent tortuous intradural 
structures resembling dilated vessels. Spinal angiography (Fig. 3) 
revealed a vascular mass at the level of T4-T5 supplied from an 
ascending branch of the left sixth intercostal artery. The descending 
limb of the artery of Adamkiewicz was also noted to be unusually 
tortuous . No arteriovenous malformation or early draining veins were 
identified. At surgery, an approximately 2-cm intradural, extramedul
lary paraganglioma was resected . Postoperatively , the patient's def
icits improved . 

Microscopic examination revealed a well-differentiated neoplasm 
containing "Zellballen" (clusters of granulated epithelioid cells sur
rounded by thin fibrovascular stroma). Round to oval nuclei with finely 
granulated chromatin and prominent nucleoli occupied the center of 
the cells. Binucleated cells were rare. Pyknotic nuclei and mitoses 
were extremely rare (Fig . 4). Round 0.15-0.251'm diameter neurose
cretory granules occupied the granular cytoplasm of neoplastic cells 
along with prominence of the rough and smooth endoplasmic reticu
lum, Golgi structures, and mitochondria. Some cells contained over 
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50 neurosecretory granules. The structural features of the neoplasm 
were indicative of a paraganglioma. 

Discussion 

Paragangliomas (also known as chemodectomas) are neo
plasms arising in the paraganglia, which are accessory organs 
of the peripheral nervous system [2]. These neoplasms havr 
been classified into chromaffinic (pheochromocytomas) and 
nonchromaffinic forms on the basis of their affinity for di
chromic ions, which stain cytoplasmic granules containing 
biogenic amines, such as epinephrine and norepinephrine. It 
should be noted, however, that this differentiation is now 
considered somewhat artifical as newer diagnostic tech
niques, such as electron microscopy, can detect very small 
numbers of these cytoplasmic granules, which are present in 
both forms of this neoplasms (8] . 

The most common sites of chromaffinic paragangliomas 
are the adrenal glands and the sympathetic ganglia. The most 
common locations of nonchromaffinic paragangliomas are in 
the head and neck region, and include the carotid body and 
jugular bulb regions (constituting 90% of the total) as well as 
the middle ear cavity . However, these tumors have also been 
described in the retroperitoneum [9) , prostate [1 0) , aortic 
bifurcation [11 ), urinary bladder (12) , gall bladder [13), intra
thoracic region [14) , duodenum [15], larynx (16], and spinal 
canal. Spinal paragangliomas are much less common, and 
most represent epidural extension of primary paraspinal or 
retroperitoneal tumors. A review of the literature revealed 55 
cases of purely intradural paragangliomas, all of which were 
located in the cauda equina region, and also three cases of 
primary epidural paragangliomas in the thoracic spine (1-7]. 
Our patient represents what we believe to be the first reported 
case of a primary intradural thoracic paraganglioma. 

Current imaging evaluation of patients with spinal canal 
paragangliomas is nonspecific and similar to the evaluation 
for other intraspinal mass lesions. However, this may change 
in the future as an early report of the MR appearance of 
paragangliomas (of the head and neck region) suggests a 
more specific appearance [17). 
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Fig. 1.-Myelogram (frontal view) shows an intra
dural , extramedullary mass (arrows) at T4-TS level 
producing high-grade but incomplete obstruction. The 
spinal cord is slightly displaced to the right. 

Fig. 2.-A and B, Postmyelography CT scans show an intradural, extramedullary soft-tissue 
mass (arrows in A) located anterior and to the left of the spinal cord (c) , displacing the cord to 
the right. 

Fig. 3.-Digital subtraction angiogram reveals 
left sixth intercostal artery (open arrow) supply
ing spinal mass (closed arrows), with associated 
blush in arterial phase. Note radiculomedullary 
branch of intercostal artery (arrowheads). The 
blush persisted into capillary phase. 

Fig. 4.-Microscopic examination of 1-11m
thick Epon plastic section stained with Toluidine 
blue (magnification x 2400). Paraganglioma 
cells contain numerous cytoplasmic granules, 
the smaller of which are neurosecretory gran
ules. The larger granules are dense bodies. The 
round and oval nuclei (straight arrows) contain 
prominent nucleoli (arrowheads). Erythrocytes 
stack together in capillaries at two borders of 
this field (wavy arrows). 
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Of 22 previously reported patients with cauda equina par
agangliomas, 12 demonstrated normal spine radiographs; 
eight had degenerative arthrosis, one had scoliosis, and two 
demonstrated laminar erosion [3]. Myelography of 23 patients 
with cauda equina paragangliomas demonstrated a complete 
block in 17 and a partial block in the other six [3]. In our 
patient, plain radiographs of the thoracic spine were normal 
while myelography revealed a high-grade incomplete block. 
Two cases of arteriographic evaluation of spinal canal para
gangliomas have been reported [1 , 4]. In one case [4] , a 
"vascular plexus over the tumor" was described while in the 
second case [1] a marked tumor blush of several seconds 
duration , with the absence of an early draining vein , was 
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described. The angiographic findings in the latter case are 
typical of carotid body and glomus tumors [18] and are similar 
to those seen in our patient (Fig . 3). 

Most spinal paragangliomas are firm , discrete vascular 
masses, attached to either nerve roots or the filum terminale. 
Several instances of invasion of spinal meninges have been 
reported. Most paragangliomas are benign lesions that are 
successfully treated by excision. Sonneland et al. [3] reported 
local recurrence after surgery for intradural paragangliomas 
as 1 0%, but stated that almost all of these tumors had been 
treated by subtotal resection . On the basis of local invasive
ness or tendency to metastasize, 6.5% of extraadrenal para
gangliomas are considered malignant [8]. A review of 24 
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patients treated surgically for paragangliomas of the filum 
terminale showed that 22 were disease-free after periods 
ranging from 2 months to 27 years (mean , 6.5 years) [3). 

Our patient presented with signs and symptoms of spinal 
cord compression indistinguishable from those associated 
with more common spinal canal lesions such as extradural 
metastases or intradural neurofibromata or meningiomas. It 
is interesting to speculate as to the significance of the 25-
year history of diaphoretic episodes. However, catecholamine 
levels were never measured in our patient. The paucity of 
mitoses and benign histology of this tumor was consistent 
with slow growth. There has been one reported case of a 
patient with a cauda equina paraganglioma who had a several
year history of "flush " attacks and elevated urine norepineph
rine (1 ). Whether our patient had a clinically significant degree 
of tumor hormone production is uncertain , however. 

In conclusion , a paraganglioma may be considered in the 
differential diagnosis of an intradural vascular mass above the 
level of the cauda equina. Clinical findings related to elevated 
biogenic amines may further suggest the correct diagnosis . 
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