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Abstract

Paragangliomas of the cauda equina are rare neuroendocrine tumors. We present a case of nonsecreting paraganglioma of the
cauda equina, preoperatively misdiagnosed as neurofiroma. A 42year old lady presented with pain and burning sensation in the
lower back. MRI showed an intradural / extra medullary well defined mass at the L4,L5 level. Microscopic examination of the
resected tumor revealed paraganglioma. The tumor cells were positive for chromagranin and synaptophysin. Although it is
difficult to correctly diagnose paraganglioma preoperatively , especially in the region of cauda equina, it should be included in
differential diagnoses.

INTRODUCTION

A paraganglioma of cauda equina region is extremely rare
and since most of them are nonsecreting tumours, the pre-
operative diagnosis of paraganglioma is very difficult.
Histologically these neoplasms may have considerable
similarity with ependymoma, the most common neoplasm of
the lower spinal cord, and the diagnosis can be easily missed
unless special techniques are employed. The clinical and
pathological data obtained from this and the other reported
examples suggests that paragangliomas of the cauda equina
are benign, slowly growing neoplasms. In contrast to
ependymomas and to paragangliomas elsewhere, they are
well circumscribed, amenable to complete resection and
have an excellent prognosis.

CASE REPORT

A 42year old female presented with pain and burning
sensation in the lower back . Pain was moderate and
intermittent initially and became continuous in the last six
months. Pain was radiating to the gluteal region and
increased on coughing and taking deep breath. There was no
history of urinary or bowel problem. On clinical examination
,motor and sensory systems were within normal limits. All
the reflexes were present. The spine showed no deformity. X
ray of the lumbar spine was also normal However MRI
showed an intradural / extra medullary well defined mass at
the L4,L5 level. Possibilities of neurofibroma and
ependymoma were suggested. Laminectomy of L3- S1 with

near total excision of the tumor was conducted and 3x3 c.m
multilobular pinkish, friable mass arising from cauda equine
was excised.

PATHOLOGICAL FINDINGS

We received three pale tan coloured soft tissue masses
measuring 2.5 x 1x0.5c.m.with nodular outer surface. Cut
surface of these were pale tan in colour with areas of
hemorrhage. On Microscopic examination, The tumor was
partially encapsulated and comprised of nests and broad
anastamosing trabaculae of round to polygonal cells tumor
cells separated by delicate fibrovascular septa ( zellballen
pattern).These tumor cells showed moderately abundant
eosinophilic cytoplasm , central round to oval nucleus with
finely stippled chromatin, occasional nucleolus and
intranuclear inclusion. The tumor cells were positive for
chromogranin and synaptophysin.

Figure 1

Figure 1:Showing tumor cells arranged in zellballen
pattern(H&E,20x)
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Figure 2

Figure 2:Higher magnification showing round to polygonal
tumor cells with round to oval nucleus and finely stippled
chromatin(H&E,40x)

DISCUSSION

Paragangliomas are rare benign tumors arising from the
heterotopic sympathetic ganglion12.Cauda equina

paragangliomas were first reported by Lerman and Kaplan in
19723.Primary paragangliomas of craniospinal axis are

predominantly found in the intradural, extramedullary
compartment at the level of the cauda equina.3. Cases in
pineal gland ,pituitary, cerebellopontine angle have been
reported .They are generally found in the middle-aged
population, ranging from 13 to 71 years45.

The histogenesis of cauda equina paragangliomas remains
enigmatic. Interestingly, Caccamo et al6. have described a

cauda equina tumor with both ependymal as well as
paraganglionic differentiation, confirmed both
immunohistochemically and ultrastructurally . The authors
speculated that this tumor arose from elements normally
found in the human filum terminale, such as ependymal
cells, ganglionic neurons and neuroblasts. Moreover, in
human newborns the existence of ependymal cells with
neurosecretory activity has been reported in the filum
terminale 7. Despite these studies, any transdifferentiation-

hypotheses regarding ependymal and
neuroendocrine/neuronal cells in humans are at present
highly speculative.

Although morphologically similar to adrenal tumours of this
type, paragangliomas of the cauda equina differ in that the
vast majority (97%) do not secrete catecholamines.28.

Patients typically present with clinical signs and symptoms

referable to a lesion in the cauda equina(cauda equina
syndrome), manifested by lower lumbar pain, sensory or
motor loss to the lower extremities, and bowel and bladder
dysfunction 910. The duration of symptoms varies from days

to years. Cerebrospinal fluid protein is usually elevated.
Radiologically, paragangliomas of the cauda equina are
typically hypo- or isointense to the spinal cord on T1-
weighted images, hyperintense on T2-weighted images, and
strongly contrast-enhancing4. Pathologically, these are solid,

highly vascularized, slow-growing intradural extramedullary
masses. They are well encapsulated and originate from the
proximal filum terminale.Cystic components may be found
within the tumors.Histologically these tumors are similar to
paraganglioma else where.However the tumorcells manifest
greater tendency for ganglion cell and schwannian
differentiation .Presence of nucleomegaly, pleomorphism
and occasional mitosis do not signify malignancy in these
tumors. Immunohistochemically the tumors show positivity
for Neurofilament protein ,Neuron specific enolase,
Chromagranin, Synaptophysin.Some cases also show
positivity for serotonin, somatostatin and occasional
positivity for keratin .Ultrastructurally, the tumor cells show
intracytoplasmic dense core neurosecretory granules,
lamellar stacks of rough EPR,well developed golgi apparatus
,fenestrated endothelial cells, cilia and fibrous bodies in the
cytoplasm .The last two features occur only in
paragangliomas of this site.

The differential diagnosis of a mass in the cauda equina
region includes ependymoma, nerve sheath tumor,
meningioma, lipoma, dermoid, and hematogenous or drop
metastasis. Ependymoma is the most common tumor in this
location.It resembles paraganglioma because of location
,encapsulation and perivascular arrangement of cells.
Occasional variants with pseudopapillary structure and
perivascular arrangement resemble myxopapillary
ependymoma but can be differentiated by lack of mucoid
matrix and characteristic immunohistochemical and EM
findings However, it is difficult to distinguish preoperatively
the paraganglioma from other tumours of the cauda equina.
In none of the few cases reported in literature a preoperative
diagnosis was possible, and the surgical findings raised
questions in the differential diagnosis with ependymomas.

Current WHO classification of CNS tumors classifies
paraganglioma as grade I tumor. Complete surgical resection
is considered curative and subtotal resection often leads to
recurrence .Total excision is often very difficult owing the
tendency of these neoplasms to infiltrate cauda's roots. Less
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than 1% are locally aggressive11 .Rare case of cerebellar

metastasis has been reported. Slow growth and delayed
recurrence make long-term follow-up of these lesions
necessary.
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