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Summary. Teratoma is defined as a neoplasm that is composed of a variety of parenchymal
cell types derived from three germinal layers (endoderm, mesoderm and ectoderm).
Teratomas of the spinal cord constitute 0.1–0.5% of all spinal tumors, and these lesions are
extremely rare in adults. Intramedular spinal teratoma is the most common type of spinal
teratomas. The main spinal teratoma symptoms are pain, weakness and numbness of the legs,
sphincter and/or gait dysfunction; intramedullary teratomas present early with increased reflexes and loss of vesical and rectal control. Histopathologic examination is the gold standard
for definite diagnosis. Teratomas are diagnosed when remnants of all three germ layers are
present. MRI is the gold standard diagnostic technique for spinal teratoma. The tumor presents as inhomogeneus intensities in both T1- and T2-weighted images due to teratoma’s tissue heterogeneity. Surgical resection is the first line treatment for spinal teratoma, usually
decompressive laminectomy is performed. The goal of surgery should always be the most
radical removal possible with relieve of the nerve compression with the aim of preventing
progressive deterioration. The authors describe the first case of intradural intramedullary
teratoma in Lithuania, which did not present with typical spinal teratoma symptoms and
signs, its successful diagnosis and treatment; literature review of adult-onset spinal
teratomas is also presented.
Keywords: spinal teratoma, spinal tumor, adult-onset.

INTRODUCTION
Teratomas are germ cell tumors that include all three embryonic layers: endoderm, mesoderm and ectoderm.
Teratoma rarely occurs in the central nervous system and
in the spinal cord. Teratoma predominantly occurs in neonates and young children, therefore is an unusual finding in
adults. Spinal teratomas can be located extradurally,
intramedullary or extramedullary, and can be mature, immature and malignant based on histological degree of differentiation.
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We present a rare case and literature review of a mature
intramedullar spinal teratoma. To our knowledge, this is
the first reported case of adult-onset spinal teratoma in
Lithuania.

CASE REPORT
Clinical Presentation
A 36-year-old woman presented with 8 years of progressing lower back pain. There was no history of spinal
dysraphism, congenital spinal abnormalities, previous spinal surgery, or lumbar puncture. Seven months prior to
hospitalization the patient experienced a two-day episode
of numbness and weakening of the right thigh. Neurological examination revealed hyperesthesia at L1 dermatomes
on both sides and at L2 dermatomes on the right, higher reflexes in legs than in arms, positive Babinski reflex on the
right.
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Fig. 1. Lumbar spine MRI
a, b – T2 sagittal and axial plane showed well delineated cystic lesion; c – T2 TIRM sequence showed no intralesional fat; d – T1 sequence with fat suppression after contrast admission showed no contrast enhancement in the lesion

Radiology Findings

Postoperative Recovery

Lumbar magnetic resonance revealed intramedullar
intraconal tumor at the L1-level (13×13×19 mm), located
on the left side of spinal cord conus (see Fig. 1).

Postoperatively, neurological symptoms regressed, the patient was mobilized and was able to start walking with assistance. The patient was discharged with recommendations to continue physical therapy.

Intraoperative Findings
Histopathology Findings
Th12-L2 left hemilaminectomy was performed with total
extirpation with use of intraoperative neuromonitoring,
motor evoked potentials (MEP) and somatosensory
evoked potentials (SSEP) were monitored. Medial incision
of dura mater was performed. This exposed the tumor,
which was bulg ing dor sally. During dor sal me dial
myelotomy, a cavity of 15×15 mm was found filled with
protein-like clear viscous liquid. The cavity was evacuated, revised. Total excision of tumor was performed. MEP
and SSEP responses were higher in the right leg in comparison to beginning of the surgery, in the left leg they maintained within the normal range throughout the surgery.

Fig. 2. Histological view (hematoxylin and eosin stain)
a – transitional and respiratory epithelium, b – acinar structures,
c – hyaline cartilage, d – blood vessels with thick walls
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Histopathology examination (with hematoxylin and eosin
stain) of the resected tumor revealed transitional and respiratory epithelium, acinar structures, hyaline cartilage,
blood vessels with thick walls. There were no immature elements or malignant cells (Fig. 2).

DISCUSSION
Teratoma is defined as a neoplasm that is composed of a variety of parenchymal cell types derived from three germinal
layers (ectoderm, endoderm, and mesoderm) and can occur
at many locations throughout the body [1–4]. Teratoma
rarely occurs in the central nervous system (only 2% of all
teratomas) [5] and it constitutes only 0.1–0.5% of all spinal
cord tumors [2, 4–7]. Moreover, teratoma predominantly
occurs in neonates and young children; adult-onset
teratoma is very rare [2, 3, 5, 8–10]. To our knowledge, under 150 cases of adult-onset spinal teratoma have been reported to this date. The first intraspinal teratoma was described by Virchow in 1863 [11] and the first confirmed
case of intradural spinal teratoma was reported by Gowers
et al. in 1888 [12]. Primary cranial teratomas have been reported to arise in the suprasellar region and the pineal gland
[4]. Spinal teratomas can be extradural or intradural, and
the latter can be located intramedullary or extramedullary
[13] (intramedullar spinal teratoma is the most common
type) [2]. They can be classified on their histological degree of differentiation as mature, immature, and malignant
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[4]. In our reviewed literature there was no consensus between authors on the most common location of spinal
teratoma: cervical [14], thoracic [2, 15–24], lumbar [1, 2,
15–24] or conus [1, 14]. No sex specific differences were
found in spinal teratoma incidence [4] but there is a significant difference in mean age at the time of diagnosis between male and female: 36.4±12.3 years for men and
41.3±11.6 for women [4]. Spinal teratomas usually are not
diagnosed preoperatively due to their rarity [1, 10].
Pathogenesis
The pathogenesis of spinal teratoma is still not clear, however several hypotheses have been proposed: the dysembriogenic theory [25, 26] and the misplaced primodial
germ cell theory [2, 25, 27–30]. The former states that the
lesions are not neoplastic, and they are a consequence of
dysfunction of various factors involved in gene function
and cellular inductive interactions, which leads to chaotically differentiated pluripotent cells in caudal cell mass or
primitive streak. This theory is supported by Park et al.
[26], who claim that associated dysraphic malformations
show strong evidence to support dysembryogenic theory.
The latter theory suggests that lesions are neoplastic. Misplaced primordial germ cell theory suggests that during
their normal migration from the primitive yolk sack to the
gonadal ridges, certain primordial cells of the neural tube
are misplaced into the dorsal midline. Many authors support this theory and state, that significant dysraphism is absent in greater percentage of adult intradural teratomas,
thus showing stronger evidence for the second theory.
However, Makary et al. [24] propose an alternative idea,
which suggests that there is a cause-and-effect relationship
between the migration of primordial germ cells and spinal
cord malformation. They state that dysfunction of genetic
and cellular inductive interactions during embryogenesis
leads to chaotic differentiation because of which pluripotent cells may be entrapped in an abnormal environment,
which leads to teratoma formation.
Clinical Presentation
Spinal teratomas can clinically present with a wide array of
neurological and/or dermatological symptoms; the course
of symptoms is usually long and progressive or intermittent [19], thus a detailed physical examination is necessary
[2]. Turan et al. show that symptom duration is longer for
women and they had a longer symptomatic period before
the surgery [4]. The main spinal teratoma symptoms are
pain, weakness and numbness of the legs, sphincter and/or
gait dysfunction [2, 4]. Typically, pathognomonic nerve
root pain is associated with extramedullary tumors [31],
while intramedullary teratomas present early with increased reflexes and loss of vesical and rectal control [4].
As stated earlier, some patients may experience remission
of symptoms before surgery. This may be explained by resorption or leakage of the cystic content or fluctuating activity of glandular elements of the tumor [32, 33]. Recur-

rent aseptic meningitis may be caused by leakage of lipoid
and keratin cholesterol. This symptom should indicate the
existence of intradural teratoma [34]. In some cases, various skin markers can support suspicion of spinal teratoma.
Such markers include skin stigmata, hairy patch and dimple, dermal sinus [2].
Pathological Findings
As in any tumor, histopathologic examination is the gold
standard for definite diagnosis. Classically, teratomas are
diagnosed when remnants of all three germ layers are present (ectoderm, mesoderm an endoderm) [1, 5, 6, 32, 35],
however some authors have noted that in some cases it
might be difficult to determine all three layers because of
the overgrowth of 1 or 2 layers, thus it have been suggested
that the spinal teratoma diagnosis cannot be demonstrated
in the histological sample [5]. Spinal teratomas are classified into 3 types according to the degree of differentiation:
mature, immature and malignant [1, 23, 36]. Histologically
mature teratoma presents with recognizably differentiated
tissues [10]. Immature teratomas are composed of primitive, undifferentiated components [10]. This type of
teratoma is prone to frequent recurrence and aggressiveness [1]. Malignant teratomas are derived from endodermal sinus or yolk sack and may be associated with a poor
prognosis, especially along with high levels of serum
E-fetoprotein [25, 28]. All teratomas have malignant potential, including mature teratomas, in which malignization may arise from squamous components [10].
Radiological Findings
In diagnosing spinal teratoma, conventional X-rays and
CT scans have very limited roles [1]. X-ray radiography
often shows bony erosion of vertebral bodies, widening of
interpedicular space, associated with diastematomyelia or
tumors with calcifications, thinned laminae, with or without significant associated vertebral anomalies, such as vertebral body fusion, incomplete segmentation of vertebrae,
spina bifida, butterfly vertebrae [1, 24, 37, 38]. X-ray radiography is often used as the first diagnostic procedure [2],
however it gives very limited information. CT scans may
be useful to demonstrate mixed-density lesions occupying
intradural space or intralesional calcification [2, 24].
Moreover, spinal bony structure can be assessed, although
this radiological method does not visualize demarcation
between tumor and spinal cord parenchyma [2]. MRI is the
gold standard diagnostic technique for spinal teratoma [1].
The tumor presents as inhomogeneous intensities in both
T1- and T2-weighted images due to teratoma’s tissue heterogeneity, which may consist of solid and/or cystic parts,
fat, mucoid secretion or less commonly calcification [10,
37–40]. Lipomatous tissue and calcification are often seen,
the former presents hyperintense signal on T1 sequence
and hypointense on T2 and fat suppression, and the latter
pres ents hypointense both on T1 and T2. If both
lipomatous tissue and calcification present simulta41
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neously, it makes distinguishing spinal teratoma from
other intradural tumors easier [2]. Contrast-enhanced MRI
rarely shows any enhancement [2]. MRI is favored for the
ability to determine the precise localization and morphology of the lesion, although MRI does not provide definite
diagnosis [1]. The final diagnosis must be confirmed via
histopathology [41].
Surgical Treatment
Surgical resection is the first line treatment for spinal
teratoma, usually decompressive laminectomy is performed [1, 42]. The goal of surgery should always be the
most radical removal possible with relieve of the nerve
compression with the aim of preventing progressive deterioration as reported in many of the cases [2, 4, 14, 41, 43,
44]. Complete resection is also recommended for avoiding
immature tissue or residual malignancy after the surgery
[32]. However, complete removal may not always be possible due to the location of tumor [1], especially adult-onset intradural spinal teratoma, which occurs more frequently as intramedullary [2]. A partial resection can be
undertaken as a viable treatment option when the lesion is
attached to vital structures, because of the low recurrence
rates reported in the literature [4]. Although one must always hold the preservation of integrity of neural function
as highest priority [2]. In our literature review, only in half
of the cases complete excision was accomplished, most
likely because of adhesion of the lesion to the surrounding
nerve roots and spinal cord [4]. Many authors note that the
recurrence rate after surgical treatment is low (as low as
0.03% after a period of 10 years) [4, 10] and there is no significant difference between total and subtotal resection
(9% vs. 11%) [42]. However, the mean follow-up time
was 30.6±38.0 months [4], therefore it is still not clear
whether it is safe to assume that there is little chance of recurrence despite the lesion’s slow growing nature [42].
Bladder dysfunction was the most common residual
symptom [4].
Radiotherapy and Chemotherapy
As long as malignant or immature elements are found by
pathology, radiotherapy should be performed immediately in order to prevent recurrence, even though the tumor
is completely resected [28, 42]. The dose of irradiation is
always below the widely accepted spinal cord tolerance
dose of 45–50 Gy [45]. Potential adverse effects of radiotherapy should also be evaluated [17, 42]. The more recent
estimate of 57–61 Gy in conventional fractionation [46]
may cause a 5% complication rate in 5 years. By far,
adjuvant ther apy for adult-on set intradural spi nal
teratomas remains controversial and obscure [42] due to
the extremely low incidence and limited experience. Only
two reported cases received radiotherapy [36, 47]. To the
best of our knowledge, adjuvant chemotherapy has not
been applied in adult-onset intradural spinal teratomas to
date [17, 33, 42].
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SUAUGUSIØJØ SPINALINË TERATOMA: KLINIKINIS
ATVEJIS IR LITERATÛROS APÞVALGA
Santrauka
Teratoma yra apibrëþiama kaip neoplazma, kuri susideda ið ávairiø parenchiminiø làsteliø, kilusiø ið trijø germinaciniø sluoksniø
(ektodermos, mezodermos ir endodermos). Nugaros smegenø teratomos sudaro 0,1–0,5 % visø nugaros smegenø navikø. Taip
pat ðis navikas yra itin retas tarp suaugusiøjø. Intramedulinë spinalinë teratoma yra pats daþniausias ðio naviko tipas. Pagrindiniai spinalinës teratomos poþymiai yra skausmas, kojø silpnumas
ir tirpimas, ðlaplës ar iðangës raukø funkcijos sutrikimas, kai
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anksti pasireiðkia sustiprëjæ refleksai ir ðlapinimosi bei tuðtinimosi kontrolës praradimas. Histologinis iðtyrimas yra tikslios
diagnozës nustatymo auksinis standartas. Teratoma diagnozuojama, stebint audinius, kilusius ið visø trijø germinaciniø sluoksniø. Magnetinio rezonanso tyrimas yra auksinis diagnostikos
standartas. Dël naviko audiniø ávairovës, MRT vaizduose stebimi nehomogeniðko intensyvumo vaizdai T1 ir T2 sekose. Chirurginë rezekcija yra pirmo pasirinkimo gydymas ðiam navikui ir
daþniausiai atliekama laminektomijos metu. Operacijos tikslas
daugeliu atvejø turëtø bûti radikali rezekcija su nervø kompresijos sumaþinimu, siekiant sumaþinti neurologinës funkcijø pablogëjimà. Straipsnio autoriai pristato pirmà intradurinës intramedulinës spinalinës teratomos atvejá Lietuvoje, kuris, nors ir nepasireiðkë bûdingais simptomais ir poþymiais, taèiau buvo sëkmingai diagnozuotas ir gydytas, taip pat suaugusiøjø spinalinës teratomos literatûros apþvalgà.
Raktaþodþiai: spinalinë teratoma, nugaros smegenø navikai, suaugusiøjø navikai.
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