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Abstract Paragangliomas are rare, benign and slow-growing neuroendocrine tumors that can
arise from the adrenal medulla (85–90%) or from the extra-adrenal paraganglia.
In the central nervous system (CNS), they can be found at several sites, but more often
at the cauda equina and filum terminale region, where they account for between 2.5 and
3.8% of total tumor cases of that region. There are only 8 cases described in the
literature that mention the presence of the gangliocytic variant of this entity at the
filum terminale.
We present the case of a 41-year-old man with chronic lumbar pain refractory to
medical treatment, without any associated neurological deficits. Magnetic resonance
imaging (MRI) revealed an intradural, extramedullar oval lesion with regular contours
and homogeneous caption of contrast at L1 level.
He was submitted to surgical treatment, with complete resection of the lesion. The
histological analysis revealed a gangliocytic paraganglioma of the filum terminale. At
5 years of follow-up, he remains asymptomatic and without any signs of relapse.
These are lesions with an overall good prognosis with gross total resection. Although
the recurrence rate is extremely low, prolonged observation is recommended due to
the slow-growing nature of the tumor, being estimated that between 1 and 4% can
recur even after gross total removal.

Resumo Os paragangliomas são tumores neuroendócrinos raros, benignos e de crescimento
lento, que podem ter origem na medula adrenal (85–90%) ou nos paraganglia extra-
adrenais.
Podem ser encontrados em diversas localizações no sistema nervoso central (SNC),
mas mais frequentemente a nível da cauda equina ou no filum terminale, onde
correspondem a entre 2,5 e 3,8% do número total de tumores dessa região. Existem
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Introduction

Paragangliomas are rare, benign and slow-growing neuroen-
docrine tumors that can arise from the adrenal medulla (85–
90%) or from the extra-adrenal paraganglia.1 They derive from
the migration of neural crest cells that constitute the sympa-
thetic and parasympathetic nervous system (CNS).2 Sympa-
thetic paragangliomas are usually secretory and produce
catecholamines, while parasympathetic paragangliomas
tend to be nonsecretory.

Extra-adrenal paragangliomas can arise anywhere in the
sympathetic and parasympathetic chain of ganglia,1 and
occur commonly (� 90%3) in the neck and head region
(mainly from the carotid bodies or glomus jugulare4 - pre-
dominantly of parasympathetic nature1). In the CNS, they
can be found at several sites such as the sella turcica, the
cavernous sinus, the pineal gland, the pituitary gland, the
cerebellopontine angle and the petrous ridge,5 but more
often at the cauda equina and filum terminale region,6where
they account for between 2.5 and 3.8% of the total tumor
cases of that region.5 Themean age of presentation is around
between 40 and 60 years old with a slight male
predominance.5

They are histologically characterized by an arrangement
of chief cells with an abundance of neurosecretory granules,
placed in lobules surrounded by sustentacular cells,1 desig-
nated as a Zellballen pattern.

Extra-adrenal paragangliomasmaydevelop a gangliocytic
component (gangliocytic paragangliomas), which consist of
ganglion cell components in addition to the sustentacular
cells.1 The diagnosis is confirmed with immunohistochemi-
cal staining of the specimens.1

The combination of their location at the filum
terminale with the gangliocytic histological variant cre-
ates an extremely rare entity, with only 8 cases
described in the literature until now, including the pres-
ent one.

Case Description

We present a case of a 41-year-old man with recurrent
episodes of low back pain irradiating to his lower limbs,
with increasing frequency and intensity associated with a
sensation of tingling in his legs, with nearly 1 year of
evolution. At the physical examination, there was no evi-
dence of bowel or bladder incontinence, sensitive or motor
deficits or gait disturbances.

Magnetic resonance imaging (MRI) revealed awell-circum-
scribed, oval shaped, intradural extramedullar expansive le-
sion with � 1,6� 1,2 cm of diameter. It revealed isointense at
T1-weighted images, andslightly heterogeneous at T2-weight-
ed images with a discrete hyperintense core. After gadolinium
administration, an intense and homogenous enhancement

apenas 8 casos descritos na literatura que descrevem a presença da variante ganglio-
cítica desta entidade no filum terminale.
Apresentamos o caso de um homem com 41 anos de idade com dor lombar crônica
refratária ao tratamento médico, sem qualquer déficit neurológico associado. A
ressonância magnética (RM) demonstrou uma lesão oval intradural e extramedular,
de contornos regulares, com captação homogénea de contraste localizada ao nível de
L1.
O paciente foi submetido a intervenção cirúrgica, tendo sido feita uma resseção
completa da lesão. A análise histológica revelou um paraganglioma gangliocítico do
filum terminale. Aos 5 anos de seguimento, o paciente permanece assintomático e sem
sinais de recidiva.
Estas são lesões com um bom prognóstico após uma remoção macroscopicamente
total. Embora a taxa de recidiva seja muito baixa, a vigilância prolongada é recomen-
dada devido ao crescimento lento destes tumores, sendo estimado que entre 1 e 4%
podem recidivar mesmo após uma remoção total.

Palavras-chave

► paraganglioma
gangliocítico

► filum terminale
► dor lombar

Fig. 1 Magnetic resonance imaging features an oval intradural lesion at L1
level: (a) T2-weighted showing an isointense, slightly heterogeneous well-
circumscribed lesion at L1 with a discrete hyperintense core. (b) T1-
weighted with gadolinium enhancement showing homogenous contrast-
enhancement and a small serpentine upper pole vessel (blue arrow).
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wasnoted, asshown in►Fig. 1b,wherea small serpentine-like
vessel can be observed on the upper pole of the tumor.

The patient was submitted to surgery, being performed a
laminectomyof L1 and amicrosurgical complete resection of
the tumor. The lesion was an exophytic encapsulated intra-
dural mass that distorted and expanded the nerve roots but
was not attached to them. The filum terminale was easily
identified by its distinct appearance and verified by neuro-
stimulation. The tumor was undetachable from it, being
needed its careful sectioning. There was no need for dural
repair since the surgery was uneventful.

The patient referred an immediate relief of the paresthe-
sias and lower limb pain in the postoperative period. As
seems to be the rule for paragangliomas of this location,
there was no clinical sign of any associated catecholamine
release syndrome.4

The histologic analysis of the lesion revealed an arrange-
ment of chief cells with an abundance of neurosecretory
granules, organized in lobules surrounded by sustentacular
cells,1 forming a Zellballen pattern, typical of paraganglio-
mas – ►Figs. 2 and 3. Additionally, immunopositivity for
neuroendocrine markers — chromogranin A (►Fig. 4) and
synaptophysin (►Fig. 5) — supported this histological diag-
nosis. The presence of ganglion cell components in addition
to the sustentacular cells confirmed the diagnosis of a
gangliocytic paraganglioma.

At 5 years postoperatively, the patient remains asymp-
tomatic, maintaining imagiological surveillance without any
signs of relapse.

Discussion

Paragangliomas are solid, well-encapsulated, highly vascu-
lar, slow-growing neuroendocrine tumors arising from spe-
cialized neural crest cells.5

The first case of a paraganglioma of the cauda equina
region was published in 1970, even though the authors
initially defined the lesion as a “secretory ependymoma”;
so, the first authors to precisely define this tumor were
Lerman et al in 1972.3,12 Since then, � 220 cases have
been reported.3 However, only 8 cases with gangliocytic

Fig. 2 Hematoxylin and eosin 40x amplification: Typical nested
arrangement of cells in a Zellballen pattern (blue arrow), showing
trabeculae and cords of cells within a fibrovascular stroma.

Fig. 3 Hematoxylin and eosin 400x amplification: Chief cells with a
big cytoplasm area with an abundance of neurosecretory granules.

Fig. 4 Cromogranine A positive stain 200x amplification demarcating
the cytoplasm of ganglion cells. The reticular organization can be
seen.

Fig. 5 Synaptophysin stain positive (brown) with 200x amplification.
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variations have been reported, including the present one, as
summarized in ►Table 1.

Clinical Features

Spinal paragangliomas usually manifest with nonspecific
symptoms.11 Low back pain with or without radiculopathy
is themost common presentation (50%) andmotor or sensory
deficits can be present in< 10% of the patients.5 Bowel or
bladder incontinence is quite rare (3%) though some authors
reported a higher frequency of sphincter and genital distur-
bance, compared with other tumors of this region.5 Despite
their neuroendocrine origin, they rarely have functional hor-
monal activity or manifestations.3 However, there are some
cases of paragangliomas with functional hormonal activity
that can induce perioperative vital instability.3

No significant correlation was observed between the
duration of symptoms and tumor dimension.5 In the litera-
ture, there are only two described cases of an acute flaccid
paraparesis/cauda equine syndrome secondary to an intra-
tumoral hemorrhage.5

These lesions are commonly encountered at the 4th and
5th decades of life, with a male predominance, and they are
sporadic neoplasms,5 although � 1% of cases are autosomal
dominant.2

Paragangliomas are most worrisome when located in the
head and neck region because of their ability to infiltrate
cranial nerves in this area.1 Paragangliomas in the cauda
equina are similar in nature, but generally are well-demar-
cated intradural or extradural masses that do not infiltrate
the spinal cord, soft tissues, or adjacent bone structures.1

The literature reports an extremely low recurrence rate,
sometimes occurring 9 years after surgery,1 and it is esti-
mated that between 1 and 4% can recur following gross total
removal.5 This supports the need for prolonged observation
due to the slow growing nature of the tumor. With subtotal
resection, 10% of cauda equina paragangliomas will recur
1 year following surgery, which is why radiotherapy is
recommended after a subtotal resection.5

Because of their benign natural history, observation can
be a reasonable option in asymptomatic cases, and an

overall good prognosis with gross total resection can be
expected. However, close clinical follow-up is needed both
to rule our more aggressive lesions and due to the potential
for growth.1

Imagiological Features

Magnetic resonance imaging is the gold standard radio-
logical exam for the diagnosis and follow-up of paraganglio-
mas of the cauda equina or of the filum terminale.5 They may
appear as hypo- to isointense on T1-weighted images, hy-
perintense onT2-weighted images, and vividly enhancing on
contrasted studies.1

These spinal tumors have no pathognomonic features, and
other tumors of the cauda equina, including meningioma,
schwannoma, and myxopapillary ependymoma, can have
similar imaging profiles making histologic examination
key to diagnosis.1

Paragangliomas are vascular tumors, and the identifica-
tion of features reflecting this quality is crucial.6 On T2-
weighted sequences, intra and peritumoral flow-voids and a
salt and pepper appearance may indicate hypervascularity.6

In addition, hypointense tumor margins on T2-weighted
sequences suggesting paramagnetic effects from hemosid-
erin may also be seen. A “polar sign” has been described in
T1 contrast enhanced and T2 images, representing subacute
to chronic intratumoral hemorrhages within the lesions
superior and inferior poles.6

Given enough time, erosion of the adjacent boney
structures secondary to chronic bone compression can be
seen on plain X-rays or even MRI imaging.1

Histological Features

Paraganglionic and neural crest cells have a common origin,
and during embryogenesis, they migrate along the neural
tube.5 Paragangliomas result from dysfunction of embryonic
paraganglia cell migration or nonregression.5

The diagnosis of paragangliomas and the definition of
their subtype is always made postoperatively from the
histological study of the tumor.4

Table 1 Described cases in the literature of gangliocytic paragangliomas of cauda equine/filum terminale from the most recent to
the first one described

Reported cases
in literature

Clinical Findings Location Degree of resection

Current case Low back pain and sciatica; No neurological deficits L1 Total gross resection

Akbik et al1 Temporary urinary incontinence, perineal paresthesias S1-S2 Total gross resection

Vural et al7 Low back pain, sciatica L4 Total gross resection

Llena et al8 Low back pain, LE weakness L1 Total gross resection

Matschke et al9 Low back pain Cauda equina Total gross resection

Djindjian et al4 Low back pain, sudden paraplegia following
sacral infiltration of medication

L2-L5 Total gross resection

Mishra et al3 Unknown Unknown

Moran et al10 Unknown Unknown
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Paragangliomas are comprised of two cell types: chief
cells and spindle shaped sustentacular cells, which are
classically described as having a “Zellballen” or nesting
pattern.1 In this case, neurofilament staining in spindle cells
is present alongwith ganglion cells confirming a gangliocytic
variation of a paraganglioma.1

Conclusion

Being slow-growing tumors, paragangliomas do not usually
present with characteristic clinical findings. Their imaging is
inconclusive, with multiple differential diagnoses. The final
diagnosis can only be made with resource to the histological
examination of the lesion. Given their benign, slow-growing,
noninfiltrative nature, prognosis is very good after total
surgical resection, with a low estimated recurrence (4%).
The insertion of the tumor on the filum terminale makes the
surgical resection easier after the section of the filum, which
guarantees a cure. However, there are reported cases of
recurrence many years after surgical resection, supporting
the need for a prolonged imagiological and clinical follow-up.
When total resection isn’t possible, adjuvant treatment with
radiotherapy is recommended.
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