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Abstract

Introduction: Spinal teratoma is an extremely rare entity as it represents 0.10-0.60% of all spinal
tumors. It is mainly diagnosed during the first two decades of life and can be associated with spinal
dysraphism.

Aim: To present a case of an asymptomatic mature teratoma of filum terminale, incidentally
diagnosed in an elderly patient admitted to the Neurosurgery Department for multiple traumas after
falling from 3 meters height.

Case description: A 76 year-old patient was admitted in the 2 Neurosurgery Department, “Prof. Dr.
N. Oblu” Emergency Clinical Hospital, lasi with multiple traumas after falling from 3 meters height. The
patient presented bilateral paresthesia of lower limbs and urinary incontinence. Radiography of the
dorsal-lumbar spine column in emergency highlighted a dorsal - lumbar fracture (D12-L1) with
medullar compression. MRI examination revealed a neoformation of filum terminale that filled almost
the entire spinal canal, which had a composite, fatty and fluid structure, corresponding to L2-L4 and
compressing the medullary cone. The neurosurgical decision was the excision of the entire
neoformation. The histopathological examination of excised pieces revealed the presence of adipose
tissue mixed together with striated and smooth muscle fibers, small and large cysts lined by various
epithelia ranging from malpighian keratinized multilayered to simple ciliated columnar epithelium. No
immature or malignant cells were identified and therefore the diagnosis was mature teratoma of filum
terminale. The evolution of the patient was favorable with the remission of the neurological deficit.
Conclusions: Our patient is one of the oldest patients diagnosed up to date with a mature teratoma
of filum terminale. Moreover, the location of neoformation at the lumbar (L2-L4) level is extremely
rare. This case also highlights the fact that this mature teratoma was discovered by chance, when the
patient came to the Neurosurgery Department for a spinal injury due to a falling from a tree.
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Introduction

150 years ago, Rudolf Virchow, “the father
of modern pathology”, described for the first
time, in his Die krankhaften Geschwilste [1], an
intraspinal “monstrous tumor” that was called
teratoma. The etymology of this word was
inspired by the grossly features of the lesion, as
the Greek word “teratos” means “monster”, and
"onkoma” means a swelling or a tumor [2]. After
nearly a century, Rupert A. Willis, a famous
English embryologist and pathologist, defined
this neoplasia in his Atlas of Tumor Pathology
(AFIP) as “a true tumor or neoplasm composed
of multiple tissues of kinds foreign to the part in
which it arises” [3]. Nevertheless, it seems that
the ancients were fascinated by this entity as
the oldest reference of it was found in a
Babylonian manuscript dating back over two
thousand years (6th century B.C.) that des-
cribed the presence of this entity in a child [4].

A teratoma is characterized by the presence
of many tissues derived from all three germ
layers, having origin in a pluripotent stem cell
existing in an early stage of embryo
development. This entity is rarely identified in a
spinal location, and it can be located extradural,
intradural or intramedullary. This neoplasm is
usually diagnosed in the first two decades of
life and often (42 % cases) it is associated with
spinal malformations like syringomyelia or
spina bifida, myelomeningocele, diastemato-
myelia or tethered cord [5, 6]. Yet, adult
patients do not present spinal dysraphism [7].
Depending on the location, the symptoms may
vary, but they usually trigger neurological
deficits.

We present a case of an asymptomatic
mature teratoma of the filum terminale
incidentally diagnosed to an elderly person who
was admitted to the Neurosurgery Department
with multiple traumas after an accidentally
falling from a height.

Case presentation
Clinical presentation

A 76 year-old female patient was admitted
to the 2™ Neurosurgery Department, “Prof. Dr.
N. Oblu” Emergency Clinical Hospital lagi, with
bilateral paresthesias of lower limbs and
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urinary incontinence after multiple trauma
caused by a free fall from 3 meters height, 48
hours ago.

Radiological Features

The NECT (non-enhanced computer
tomography) examination revealed a fracture of
the right transverse apophyses of the lumbar
L1 vertebra and some moderate arthrosic
changes (Fig. 1).

Fig. 1. NECT of the thoracal-lumbar (T11-L2) level:
a) the sagital sections showed arthrosic changes
with a median compression of L1 vertebra and some
small marginal osteophytes; b) the axial section
showed a fracture of the right transverse apophyses
of the lumbar L1 vertebra.

After three days, the patient become
paraplegic and a magnetic resonance imaging
exam (MRI) of the lumbar spine identified a
filum terminale tumor, occupying almost the
entire spinal canal at the L2-L4 level, with a
mixed structure (fatty and fluid) (Fig. 2).
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Fig. 2. Lumbar MR images after gadolinium: (a) sagital T1 image; (b) axial T2 image at L3 level; (c) coronary T1
image; (d) STIR (fat suppression) image: a filum terminale tumor, occupying almost the entire spinal canal at L2-
L4 level, with mixed structure (fatty and fluid).

The pre-operative examination of the patient
revealed a specific pathology of an elderly:
non-painful chronic ischemic cardiomyopathy,
arterial hypertension, atherosclerosis, acute
bronchitis and systemic osteoporosis.

Cytohistomorphological Features
Intraoperative consultation was requested
for two surgical resection samples. The first
smear cytology revealed adipose tissue with a
relatively normal aspect and the second
showed a malpighian keratinized multilayered
epithelium. The cytopathological features
triggered the suspicion of a mature teratoma.
The spinal tumor was totally excised and the
tissue samples were discharged in a 10%
formalin container and processed through the
standard histopathological technique and
stained with Hematoxylin and Eosin dyes
(H&E). After that, all formalin-fixed, paraffin-
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embedded tissue sections were immunostained
with five primary antibodies [Polyclonal Rabbit
anti-S100, dilution 1:400, DakoGlostrup, Denmark;
Monoclonal Mouse Anti-Vimentin Clone Vim 3B4,
dilution 1:100, DakoGlostrup, Denmark; anti-Desmin
(dilution 1:50, DakoGlostrup, Denmark), anti-Human
Cytokeratin Clones AE1/AE3 (dilution 1:400,
DakoCarpenteria, USA), Policlonal Rabbit Anti-
Glial Fibrillary Acidic Protein (dilution 1:500,
DakoGlostrup, Denmark)], using a two-step,
non—avidin-biotin method (ENVISION™+, Dako
Corporation).

Histological  examination revealed a
heterogeneous entity consisting of two areas: a
cystic and a solid one, both comprising a
randomly disposed mixture of tissues with
ectodermic, mesodermic, and endodermic
origins, with histological structure different from
that of the filum terminale (Fig. 3).
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Immunohistochemistry revealed positivity for
anti-Desmin (showed striated and smooth
muscle differentiation), anti-pan CK AE1/AE3
(revealed the epithelia), anti-GFAP (detected
glial cells of the filum terminale, normally found
region), anti-S100 (identified nerve

in this

fibers), and anti-Vimentin (detected dura mater,
normally found in this region).

The final diagnosis was mature teratoma of
filum terminale. It is noticeable that the post-
operative evolution of the patient was positive,
with partial remission of the neurological deficit.

Fig. 3. Different tissues within the mature teratoma of filum terminale: tissues of endodermic origin: (a)
pseudostratified ciliated columnar epithelium of respiratory type, HE x100; (b) same aspect, pan- CK x100; (c)
simple stratified columnar epithelium with “goblet cells” and microvilli, intestine type, pan-CKx100; (d) thyroid
follicles, HE x40; tissues of mesoderm origin: (e) striated muscle tissue included in adipose tissue, HEx100 ; (f)
smooth muscle tissue, HEx100; tissues of ectoderm origin: (g) Pacini corpuscles, GFAPx100; (h) Microcysts lined
by a 2-layer cubic epithelium, HEx100; (i) Cyst lined by malpighian keratinized multilayered epithelium sitting on a
connective tissue layer with blood vessels, a sebaceous gland and a psammomatous body, pan-CK x40.

Discussions

Teratoma is one of nearly 100 histo-
pathological subtypes of tumors included in the
World Health Organization (WHO) classification
of central nervous system tumors. It is listed
among the germ cell tumors, together with
germinoma, embryonic carcinoma, yolk sac
tumor, endodermal sinus tumor, chorio-
carcinoma and mixed germ cells tumors [8].
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Spinal teratoma is included in the category
of extragonadal teratomas arising within the
neuraxis, together with those developing in the
pineal gland [9], sellar and suprasellar regions
[10], third ventricle [11] or fourth ventricle [12].

There are few spinal teratomas diagnosed
in adults, most of them being reported in
literature [7, 13] as individual cases because
there are only small series identified over a
long period of time as their occurrence in this
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location is extremely rare, i.e. only 0.10-0.60%
of all spinal tumors [13-18]. In 1999, Poeze et
al. (6) reported only 83 cases of adults with
spinal teratomas published at the time.
Currently, there are no more than 100 cases,
most of them being diagnosed during the 4" -
5™ decades of life [13]. In the last five years,
there have been published some cases of
intramedullary or intraspinal extramedullary
teratomas diagnosed in old patients [19, 20],
probably due to the increasing average human
lifespan to the 8" or 9" decades of life.
However, the oldest patient recorded with
spinal teratoma is an 85 year-old man [21]. Our
case is represented by a 76 year-old woman
and we might consider her as one of the oldest
patients with a spinal teratoma.

Clinically, the spinal teratoma causes
persistent and progressive neurological deficits.
In our case, the patient was suffering from
moderate low-back pain for several years,
associated with a sudden paraparesis after a
lumbar spinal trauma following an accidental
fall from a tree. Because the identification of the
spinal teratoma presented in this paper was
possible only after the occurrence of the lumbar
trauma, we searched for similar cases in the
medical literature. This situation is similar to
that of a patient 85 years old presented by
Stevens et al. in 2006 [21]. However, in the
literature there are only three cases reported
until now having an asymptomatic teratoma,
mediastinally located, that were diagnosed after
a car accident or a trauma caused by a blunt
object [22 -24].

Computer-tomography (CT) and magnetic
resonance images (MRI) are very useful in
suggesting the diagnosis of a spinal teratoma,
especially when a composite, solid and cystic
lesion, with the existence of a fat-similar density
and calcification areas are identified [7], thus
proving the heterogeneous nature of this entity.

From histological point of view, the
teratomas within the neuraxis are similar to the
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extragonadal ones, and consist of a mixture of
cells derived from all three germ layers. Based
on the microscopic features, they can be
classified as mature (70%), immature (20%)
and malignant (10%) [25]. In fact, the
pathological diagnosis is the major diagnostic
tool. In our case, a teratoma has been
suggested by the cytopathological examination
due to the identification of tissues which are not
normally present in the spine, i.e. malpighian
keratinized multilayered epithelium associated
with adipose tissue. Subsequently, the
histopathological analysis of the resected
formation showed a mixture of tissues
originating from all three germ layers: the
ectoderm (malpighian keratinized multilayered
epithelium, Pacini corpuscles, sebaceous
glands and sweat gland ducts), the mesoderm
(striated muscle, non-striated muscle, adipose
tissue, cartilage) and the endoderm (enteric
epithelium with microvilli and mucinous cells,
pseudostratified ciliated columnar epithelium of
respiratory type, and thyroid epithelium). A
complete and accurate diagnosis needed the
analysis of many sections which included
several tumoral areas, in order to identify
possible focal signs of immaturity or
malignancy. Finally, the immunohistochemical
markers have been useful for the identification
of various tissue components.

Conclusions

Our patient is one of the oldest patients
diagnosed with mature teratoma of filum
terminale, this case being particularly rare due
to the location of the neoformation at the
lumbar level (L2-L4) and due to the incidentally
identification after a lumbar trauma because no
neurological symptoms appeared during
patient's life.
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