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Abstract
Background: Paragangliomas of the filum terminale are very rare tumors. Those are benign lesions and do not
produce catecholamines, show male predominance and rarely metastasize. Total surgical resection is usually curative.
We reviewed available literature in this respect and show our experience.
Methods: Studies on paragangliomas of the filum terminale reported in the English literature were analyzed to
date. The references of each article were analyzed and classified according to the following criteria: age, sex, first
symptoms, treatment, and outcome.
Results: Paragangliomas of the filum terminale are rare benign tumors. To the best of our knowledge, in the
English-language literature, only 36 previous cases of paraganglioma of the filum terminale have been reported to
date. Reports of familiar occurrence and association with leiomyosarcomas, chordomas or pituitary adenomas suggest
a genetic basis for the tumor. As we can see in the literature the reported mean age at presentation is 49.8 years. The
most common presenting symptoms are low back pain associated occasionally with sciatic pain.
Conclusion: The aim of surgery is total resection that is usually curative. In cases of incomplete removal long-term
follow-up is essential.
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Introduction
Paragangliomas are tumors arising from neuroepithelial cell groups
called paraganglia, first reported by Alfred Kohn in 1903 [1]. They
are benign tumors. The paraganglia are subdivided into two groups:
one formed by the adrenal medulla and the other by the extraadrenal
paraganglia. From the first one arises, the typical pheocromocytoma.
The most common site for extra-adrenal paragangliomas is the carotid
body. These tumours may also occur in the spinal canal – usually
arising in the cauda equina and very rarely in the filum terminale. Low
back pain is the main presenting symptom with often sciatica as well.
Magnetic resonance imaging is the sturdy of choice and treatment
consists of total excision when it can be possible. Definitive diagnosis
can only be made after histological and immunohistochemical
investication. We report the literature review and our experience
about paragangliomas of the filum terminale, paying attention on the
diagnosis and the principle of treatment.

Materials and Methods
The authors analyzed studies on paragangliomas of the filum
terminale reported in the English literature using database as pubmed
and utilizing the following keywords: paraganglioma, filum terminale,
cauda equina. The references of each article were analyzed and classified
according to the age, sex, first symptom, treatment, and outcome.

laminectomy and total en bloc excision of the intradural lesion of the
filum terminale through a standard durotomy. The lesions appeared
elastic, vascular, well-encapsulated and attached to the filum terminale
but not to other structures (Figure 2). None of these patients underwent
postoperative radiotherapy thanking to the en block removal of the
lesion. The patients had rapid and good recovery. And no recurrence
was seen after total resection in these 3 patients (Figure 3).
Global literature review showed that paraganglioma of the
spine most commonly occur in the region of the cauda equina.
Paragangliomas of the filum terminale are rarer [2-12]. To the best of
our knowledge, in the English-language literature, only 36 previous
cases of paraganglioma of the filum terminale have been reported to
date as we summarize in the table 1. As we observed in the literature,
we can say that:
-

The biological behaviour of these lesions is most commonly
benign.

-

Reports of familiar occurrence and association with
leiomyosarcomas, chordomas or pituitary adenomas suggest a
genetic basis for the tumor.

-

The reported mean age at presentation is 49.8 years.

Moreover, the authors describe 3 patients treated in our institution:
the first case, published in December 2009 by Landi et al. [2] of a
49-year-old man with a three months history of increasing weakness
of his left leg, increasing low back pain and a radiating pain in left leg,
aggravated by movements, cough and abdominal torch manoveurs.
The second case was a 64-year-old woman with a month history of low
back pain and a radiating pain in right limb. The third case was a 29
year-old man complaining a 3 months history of low back pain (Figure
1) (Table 2).
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All the patients we studied were treated with a standard
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reported spinal paraganglioma are intradural tumours involving
the cauda equina approximately 3 to 4%, although lesions involving
the thoracic cord have been reported; paragangliomas of the filum
terminale are very rare. The first case was described in the 1972 by
Lerman et al. [9], although Miller and Torack’s 1970 report of a
“secretory ependymoma of the filum terminale” proved in retrospect to
be the first case described [14]. These tumors remain a rare entity with
more than 200 cases described to date, located in the cauda equina,
and only 36 cases in the filum terminale. Extra-spinal paragangliomas
may be multiple with a higher incidence when there is a family history
(association with Von Hippel Lindau disease and MEN II). The most
frequent extra-spinal locations include the petrous ridge, pineal gland
and sella turcica [13,15-17]. Spinal paragangliomas are uncommon,
and their incidence has been estimated to be 0.07 per 100.000 of the
population. Although tumors of the carotid body and glomus region
are usually of the parasympathetic type, spinal tumors are typically
sympathetic.

Figure 1: Preoperative MRI.
A) Sagittal T1 weighted image showing intradural isointense lesion.
B) Sagittal T2 weighted image showing hypointense lesions.
C) Myelo-3D showing serpiginous flow voids.
D) STIR sequences.

Although paraganglioma of the cauda equina is well documented,
paraganglioma of the filum terminale is very rare. The biological
behaviour of these lesions is most commonly benign. Reports of
familiar occurrence and association with leiomyosarcomas, chordomas
or pituitary adenomas suggest a genetic basis for the tumor [18]. As we
can see in the table 1 a wide range of age at presentation of between
22-71 years with a mean age of 49.8 years has been reported with a
slight male predominance. The initial symptom is low back pain or/and
sciatica; urinary or fecal incontinence is rare; sensory or motor deficits
are less common; symptoms secondary to hormonal manifestations are
uncommon [19,20].
Although MRI can identify the intradural extramedullary lesions, it
is not diagnostic and the differential diagnosis includes schwannoma,
ependymoma, meningioma or solitary metastasis [21,22]. However,
some findings are helpful in diagnosing a paraganglioma. Spinal
paragangliomas include low/intermediate signal intensity on T1weighted sequences and intermediate/high signal intensity on T2weighted sequences in comparison with neighbouring paravertebral
tissues (Figures 1a,1b and 1d). After Gd injection, there is marked
enhancement; in some cases a “serpiginous flow voids” is observed,
which suggests vessels capping the tumor. Araki et al. [3] suggested
that this sign is a major clue to the diagnosis of a highly vascular
lesion. Hypointense tumor margins on T2-weighted MR and proton-

Figure 2: Intraoperative picture of the lesion, after durotomy. The lesions
appear red-black in color, vascular, well-encapsulated and attached to
the filum terminale but not to other structures.

-

The most common presenting symptoms are low back pain in
50-87% [12] of the cases associated occasionally with radicular
pain (20-50% of the cases). Urinary or fecal incontinence is
rare; sensory or motor deficits are less common; symptoms
secondary to hormonal manifestations are uncommon. The
duration of symptoms may vary from one day to 17 years
(range 1-204 days).

Discussion
Paragangliomas arise approximately for the 85-90% of cases in the
adrenal gland. Extra-adrenal paragangliomas are rare neuroendocrine
tumours, which can occur throughout the body.
Within the central nervous system reported locations include the
pineal region, petrous ridge, sella turcica and spinal canal [13]. Most
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Figure 3: Postoperative MRI showing complete removal of the lesion.
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Authors

Age and Sex

Symptoms

Duration

Treatment

Recurrence

lIgren et al. [31]

58 F

LBP + sciatica

17 yrs

GTR

No

Sonneland et al. [23]

32 M

LBP

7 mos

GTR

No

62 M

LBP + sciatica

6 wks

GTR

No

52 M

LBP

3 yrs

STR + RXT

Recurrence after 9 yrs

57 M

LBP + sciatica

7 yrs

STR

No

67 F

LBP + sciatica

1 yrs

GTR

No

49 M

LBP + sciatica

6 yrs

GTR + RXT

No

61 M

LBP + sciatica

14 mos

GTR

No

47 F

LBP + sciatica

1 yrs

STR + RXT

Recurrence after 1 yr

30 M

LBP + sciatica

3 wks

GTR

No

71 F

LBP + sciatica

7 yrs

GTR

No

56 M

Paraparesys

1 yrs

GTR

No

52 F

LBP + sciatica

3 mos

GTR + RXT

No

53 M

LBP + sciatica

2 yrs

GTR + RXT

No

48 F

LBP + sciatica

3 yrs

GTR

No

36 M

LBP

NS

GTR

No

39 M

LBP

15 yrs

GTR

No

48 M

LBP + sciatica

1,5 yrs

GTR

No

40 F

LBP + sciatica

2 yrs

GTR

No

50 F

LBP + sciatica

15 yrs

GTR

No

59 M

LBP + sciatica

2 yrs

GTR

No

58 F

LBP + sciatica

7 mos

GTR

No

66 F

LBP + sciatica

many yrs

GTR

No

62 F

LBP + sciatica

many mos

GTR

No

39 F

LBP + sciatica

10 yrs

GTR + RXT

No

30 F

LBP + sciatica

4,5 yrs

GTR

No

69 F

Claudicatio

1 yrs

GTR

No

61 F

LBP

many yrs

GTR

No

56 F

progressive paraplegia

10 days

GTR

No

22 F

LBP

NS

GTR

No

44 M

LBP

NS

GTR

No

Sousa et al. [24]

51 M

LBP + sciatica

3 yrs

GTR

No

Landi et al. [2]

49 M

sciatica + weakness at lower left limb

3 mos

GTR

No

Shankar et al. [25]

47 M

LBP

8 weeks

GTR

No

Rhee et al. [26]

70 M

gait disturbance

6 months

GTR

No

Gutenberg et al. [7]

52 M

LBP

many years

GTR

No

Russel et al. [32]
Moran et al. [27]

LBP: Low Back Pain; GTR: Gross Total. Resection; RXT: Radiotherapy
Table 1: Review of the literature from 2007 to 2011.

density imaging may indicate hemosiderin or ferritin from previous
haemorrhages [3]. Important is Myelo-3D that frequently reveal partial
or complete blocking caused by the intradural mass and serpiginous
defects can be found around the mass, suggestive of dilated vessels
these finding allow the differential diagnosis with schwannomas,
ependymomas and meningioma. Notwithstanding the diagnosis is
histological (Figure 1c).
Paragangliomas are intradural extramedullary lesions, well
encapsulated, red-black in color, very soft or friable, and bled easily
(Figure 2). Histopathologically, these tumours are composed of typical
organoid or “Zellballen” pattern, arrangement of argyrophilic and
polyhedral cells circumscribed by vascular stroma, arranged around
small vessels reminiscent of pseudorosettes, immunohistochemical
positivity for chromogranine and sustentacular cell immunoreaction
for S100 proteins [2,11]. Areas of haemorrhage and necrosis may
be seen. Most of these tumours have low proliferative potential. The
objective of surgery is complete removal of the lesion. These lesions
present a good prognosis, directly dependent on their complete
removal: local recurrence is not uncommon particularly after subtotal
excision and distant metastatic spread has also been described [23-27].
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Prognosis is dependent on the ability to achieve complete removal
of the lesion. Encapsulated lesions therefore have good prognosis. If
complete resection is not possible or the tumour is not encapsulated,
local recurrence can occur and postoperative radiotherapy is
recommended, although radio resistance has been reported [28].
Cases of recurrence have been reported in the literature [29]. Rare
is the malignant potential of these lesions. The great majority of
metastasizing tumors has evidence of distant spread at diagnosis.
Fifty percent are located at the cervical lymph nodes, and the others
are evenly distributed among bone, lung and liver. The absolute risk
of malignancy is difficult to define given that metastases can occur
even up to 20 years after primary tumor diagnosis, so many studies
do not have the length of follow up required to capture the true risk of
malignancy [30].
Nowadays, chemotherapy does not appear to play a role in the
management of paragangliomas of the filum terminale and cauda
equina. The median time interval from operation to local recurrence
has been estimated as 6 years, although isolated cases of recurrence have
been described as late as 20 years after surgery [20]. Scrupulous longterm follow-up is essentials in cases of incomplete removal [31,32].
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Age and sex

Symptoms

Duration

Treatment

Recurrence

49/M

LBP + Sciatica

3 months

GRT

No

64/W

LBP + Sciatica

1 month

GRT

No

29/M

LBP

3 months

GRT

no

LBP: Low Back Pain; GTR: Gross Total Resection
Table 2: Cases series: Our experience of 3 patient affected by paraganglioma of
the filum terminale.

Conclusions
Paragangliomas of the filum terminale are very rare tumors.
Primary symptoms are low back pain and radicular pain, sometimes
accompanied by weakness. Important is the differential diagnosis
with the degenerative spine disorders and oncological pathologies
of frequent observation. Paragangliomas of the filum terminale
most often follow a benign course if complete resection is achieved.
The median time for local recurrence has been estimated as 6 years.
The origin of paragangliomas of the CNS and especially of the filum
terminale is still unclear. They do not produce catecholamines, show
male predominance and rarely metastasize. The aim of surgery is total
resection that is usually curative. Radiotherapy is only indicated for
incompletely resected tumors and prolonged postoperative observation
is mandatory because of the slow evolution of these tumors.
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