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on mechanical ventilator. EEG showed diffuse slowing 
of background rhythm. Acute PHM carries a poorer 
prognosis with survival rates of 0%–11%. Niedermeyer 
et al. reported a patient who had acute cerebral anoxia 
and developed myoclonic jerks which could be elicited 
on light touch of the right trigeminal area (but of no 
other body region).[9] Our patient had similar myoclonic 
jerks elicited on light stimulus of the right trigeminal 
area (but of no other body region). Zivkovic and 
Brenner reported a patient with cardiorespiratory arrest 
who had generalized myoclonic jerks on periorbital 
stimulation (trigeminal-innervated areas) with resting 
EEG electrocerebral silence.[10]

Acute PHM is usually spontaneous or sound-sensitive 
and occurs within 24 h following hypoxic damage 
to brain. It carries a poor prognosis. Area-specific, 
stimulus-sensitive postanoxic myoclonus is very rare. 
This case demonstrates the rare occurrence of acute PHM 
sensitive to light stimulus only with no spontaneous or 
sound-sensitive myoclonus as described in literature.
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Paraganglioma of the Filum Terminale: An Extremely Uncommon 
Neuroendocrine Neoplasm Located in Spine

mm in the diameter, containing neurosecretory vesicles 
with biogenic amines, for example, catecholamines, 
serotonin, and somatostatin peptides.[1] Paraganglioma 
usually develops at the sites of normal locations of 
paraganglia, mostly in the abdominal cavity, carotid body, 
or glomus jugulare or rarely can also in other body parts. 
The majority of paraganglioma is benign and considered as 

Sir,
Spinal paragangliomas are neuroendocrine tumors of 
the extra-adrenal paraganglioma system. Its occurrence 
is considered as uncommon within the spinal canal and 
commonly located as intradural mass lesion within the 
cauda equina. Paragangliomas originate from paraganglia, 
which are small spherical bodies measuring usually <5 
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nonfunctional but carries risk of malignant transformation. 
However, it can also be rarely associated with excess 
catecholamine production and secretion.[1,2] Paraganglioma 
of spinal cord is uncommon lesion. Its occurrence is 
extremely rare, about 150 cases of spinal paraganglioma 
is reported in literature, mostly in the form of an isolated 
case reports.[1-5,7-21] Authors report an interesting and unique 
case of paraganglioma developing in the filum terminale 
presented with progressive paraparesis.

A 40-year-old woman was admitted to our department 
with a history of low backache with radiating pain to 
right lower limb. The X-ray lumbosacral spine showed 
no evidence of scalloping of vertebrae [Figure 1]. The 
magnetic resonance imaging (MRI) of lumbosacral 
spine was carried out for further evaluation, which 
revealed the presence of an intradural tumor 
located at the L3 level, size of the lesion was 
17 mm × 6 mm × 6 mm [Figures 2 and 3], which showed 
intense homogenously enhancement after gadolinium 
administration [Figures 4-6]. MRI myelogram clearly 
outlined the extent, relation to dura, nerve roots of cauda 
equina [Figure 7]. She underwent surgery under general 
anesthesia in prone position with image intensifier to 
localize appropriate vertebral level intraoperatively and 
underwent L2–3 laminoplasty and microneurosurgical 
total removal of intradurally located tumor. The lesion 
was oval in shape, soft bluish, densely adhered to the 
dorsal aspect of the dura, and contiguous spinal roots. 
Histological examination showed a typical picture 
of paraganglioma, composed of zellballen cells balls 
formed by nests of chief cells, separated from each other 
by fibrovascular septa. The chief cells had regular, round 
to oval nuclei, and abundant eosinophilic cytoplasm. 
There were scattered areas of hyalinization and fibrosis 
with secondary trabecular arrangement of tumor cells. 
There were no mitotic figures seen.

Paraganglioma are neuroectodermal tumors of the 
autonomic paraganglia, derived from the chromaffin 
cells of neural crest origin.[1] Its occurrence within 
the central nervous system is unusual. Intracranially, 
paraganglioma was encountered in the sellar, pineal, and 
petrous ridge regions.[1,3,5] Spinal cord paragangliomas 
are usually tend to occur at the end of the spinal column 
below L1 vertebral level, but less commoner sites 
include cervical and thoracic regions; however, most 
of the published cases were located at cauda equina or 
filum terminale.[1,2,5,6,10,12,15] Paraganglioma occurring in 
the cauda equina represents approximately 3%–4% of 
spinal lesions.[2,10,17-21]

Interestingly, a series of thirty spinal paraganglioma, 
analyzed by Moran et al. in 1997,[7] consisted of 19 
lesions located in the lumbar region of the spine, 
another six in the cauda equina, two in the filum 
terminale, two in the thoracic, and the remaining one in 
the cervical region. Spinal paraganglioma is presumably 
derived from ganglion cells, normal paragangliomas 
associated with blood vessels or from residual peripheral 
neuroblasts, which can give rise to either chemoreceptor 
ganglion cells.[5]

Spinal paraganglioma usually presents with low 
backache with associated radiculopathy although 
sensory and motor deficit are uncommon. Bowel and 

Figure 2: Magnetic resonance imaging lumbosacral spine, sagittal section, 
T2W image showing hypointense solitary lesion located at third lumbar 
vertebra level causing displacement of cauda equina nerve roots

Figure 1: X-ray lateral view lumbosacral spine with no evidence of 
scalloping of vertebral body (arrow)
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bladder dysfunction are rare. Spinal paraganglioma 
presenting with endocrine manifestation is also rare 
but reported by Moran et al., Toyota et al., and Böker 
et al.[7,16,19]

Clinically relevant secretary activity of spinal 
paragangliomas cells, i.e., release of catecholamines, is 
a rare phenomenon, and however, can be induced by 
surgical manipulations of the tumor during surgery.[1,5] It 
may be associated with syringomyelia or intramedullary 
cyst.[3,12] Paraganglioma is pathologically considered 
as benign lesion with slow-growing mass possessing 
relatively low proliferative activity[11,18] although 
malignant potentials are also occasionally reported by 
Blades et al. and Moran et al.[2,7]

Histologically, spinal paragangliomas are generally 
identical to paragangliomas in other locations. Some 
variants of classic paraganglioma, including monocytic 
metaphase, the presence of spindle cell component, 

melanin pigment, and ganglion cells have been observed 
in spinal paragangliomas. The histological picture of the 
current case was consistent, with alveolar “zellballen” 
pattern, which is typical of paragangliomas as other 
located in the other part of the body. Immunopositivity 
for neuroendocrine markers - chromogranin A, 
synaptophysin, and neuronal specific enolase in 
chief cells and positive reaction for S-100 protein in 
sustentacular cells supported the histological diagnosis in 
the current case. To conclude, the spinal paraganglioma 
is extremely rare benign neoplasm. Surgical resection 
is usually considered as standard management. Spinal 
paraganglioma should be considered as one of the 
differential diagnoses of spinal intradural tumors, which 
is showing intense enhancement on gadolinium-enhanced 
MRI scan.
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Figure 3: Magnetic resonance imaging, lumbosacral spine, axial section 
T1W image showing hypointense lesion at third lumbar vertebra

Figure 4: Magnetic resonance imaging, contrast study of lumbosacral 
spine, sagittal section image showing brilliantly enhancing intradural 
lesion at third lumbar vertebra placed intradurally

Figure 5: Magnetic resonance imaging, contrast study lumbosacral spine, 
axial section image showing uniformly brilliantly enhancing intradural 
mass lesion

Figure 6: Magnetic resonance imaging lumbosacral spine contrast study, 
coronal section image showing brilliantly enhancing paraganglioma
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Figure 7: Magnetic resonance imaging myelography showing centrally 
placed lesion with displaced nerve roots


