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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 re-
flexes 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 pres-
ents as inhomogeneus intensities in both T1- and T2-weighted images due to teratoma’s tis-
sue 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.
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INTRODUCTION

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

Teratomas are germ cell tumors that include all three em-
bryonic layers: endoderm, mesoderm and ectoderm.
Teratoma rarely occurs in the central nervous system and
in the spinal cord. Teratoma predominantly occurs in neo-
nates and young children, therefore is an unusual finding in
adults. Spinal teratomas can be located extradurally,
intramedullary or extramedullary, and can be mature, im-
mature and malignant based on histological degree of dif-
ferentiation.
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CASE REPORT

Clinical Presentation

A 36-year-old woman presented with 8 years of progress-
ing lower back pain. There was no history of spinal
dysraphism, congenital spinal abnormalities, previous spi-
nal surgery, or lumbar puncture. Seven months prior to
hospitalization the patient experienced a two-day episode
of numbness and weakening of the right thigh. Neurologi-
cal examination revealed hyperesthesia at L1 dermatomes
on both sides and at L2 dermatomes on the right, higher re-
flexes 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; ¢ - T2 TIRM sequence showed no intralesional fat; d - T1 se-
quence with fat suppression after contrast admission showed no contrast enhancement in the lesion

Radiology Findings

Lumbar magnetic resonance revealed intramedullar
intraconal tumor at the L1-level (13x13x19 mm), located
on the left side of spinal cord conus (see Fig. 1).

Intraoperative 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 bulging dorsally. During dorsal medial
myelotomy, a cavity of 15%15 mm was found filled with
protein-like clear viscous liquid. The cavity was evacu-
ated, revised. Total excision of tumor was performed. MEP
and SSEP responses were higher in the right leg in compar-
ison to beginning of the surgery, in the left leg they main-
tained within the normal range throughout the surgery.

Fig. 2. Histological view (hematoxylin and eosin stain)

a - transitional and respiratory epithelium, b - acinar structures,
¢ - hyaline cartilage, d - blood vessels with thick walls
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Postoperative Recovery

Postoperatively, neurological symptoms regressed, the pa-
tient was mobilized and was able to start walking with as-
sistance. The patient was discharged with recommenda-
tions to continue physical therapy.

Histopathology Findings

Histopathology examination (with hematoxylin and eosin
stain) of the resected tumor revealed transitional and respi-
ratory epithelium, acinar structures, hyaline cartilage,
blood vessels with thick walls. There were no immature el-
ements or malignant cells (Fig. 2).

DISCUSSION

Teratoma is defined as a neoplasm that is composed of a va-
riety 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, un-
der 150 cases of adult-onset spinal teratoma have been re-
ported to this date. The first intraspinal teratoma was de-
scribed by Virchow in 1863 [11] and the first confirmed
case of intradural spinal teratoma was reported by Gowers
etal. in 1888 [12]. Primary cranial teratomas have been re-
ported 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 de-
gree of differentiation as mature, immature, and malignant
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[4]. In our reviewed literature there was no consensus be-
tween 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 signifi-
cant difference in mean age at the time of diagnosis be-
tween 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, how-
ever several hypotheses have been proposed: the dys-
embriogenic 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 chaoti-
cally 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. Mis-
placed 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 sup-
port this theory and state, that significant dysraphism is ab-
sent 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 pluripo-
tent 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 intermit-
tent [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 in-
creased 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 re-
sorption or leakage of the cystic content or fluctuating ac-
tivity 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, vari-
ous skin markers can support suspicion of spinal teratoma.
Such markers include skin stigmata, hairy patch and dim-
ple, 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 pres-
ent (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 classi-
fied 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 primi-
tive, undifferentiated components [10]. This type of
teratoma is prone to frequent recurrence and aggressive-
ness [1]. Malignant teratomas are derived from endoder-
mal 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 po-
tential, including mature teratomas, in which malign-
ization 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 with-
out significant associated vertebral anomalies, such as ver-
tebral body fusion, incomplete segmentation of vertebrae,
spina bifida, butterfly vertebrae [1,24, 37, 38]. X-ray radi-
ography 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 het-
erogeneity, 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
presents hypointense both on T1 and T2. If both
lipomatous tissue and calcification present simulta-
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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 morphol-
ogy 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 per-
formed [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 dete-
rioration 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 pos-
sible due to the location of tumor [1], especially adult-on-
set intradural spinal teratoma, which occurs more fre-
quently 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 al-
ways 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 sig-
nificant 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 re-
currence 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 immedi-
ately 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 radio-
therapy 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 therapy for adult-onset intradural spinal
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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SUAUGUSIUJU SPINALINE TERATOMA: KLINIKINIS
ATVEJIS IR LITERATUROS APZVALGA

Santrauka

Teratoma yra apibréziama kaip neoplazma, kuri susideda i$ jvai-
riy parenchiminiy lasteliy, kilusiy i$ trijy germinaciniy sluoksniy
(ektodermos, mezodermos ir endodermos). Nugaros smegeny te-
ratomos sudaro 0,1-0,5 % visy nugaros smegeny naviky. Taip
pat $is navikas yra itin retas tarp suaugusiyjy. Intrameduliné spi-
naliné teratoma yra pats dazniausias $io naviko tipas. Pagrindi-
niai spinalinés teratomos pozymiai yra skausmas, kojy silpnumas
ir tirpimas, $laplés ar iSangés rauky funkcijos sutrikimas, kai
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anksti pasireiskia sustipréje refleksai ir Slapinimosi bei tustini-
mosi kontrolés praradimas. Histologinis istyrimas yra tikslios
diagnozés nustatymo auksinis standartas. Teratoma diagnozuo-
jama, stebint audinius, kilusius i$ visy trijy germinaciniy sluoks-
niy. Magnetinio rezonanso tyrimas yra auksinis diagnostikos
standartas. Dél naviko audiniy jvairovés, MRT vaizduose stebi-
mi nehomogenisko intensyvumo vaizdai T1 ir T2 sekose. Chirur-
giné rezekcija yra pirmo pasirinkimo gydymas Siam navikui ir
dazniausiai atliekama laminektomijos metu. Operacijos tikslas
daugeliu atvejy turéty buti radikali rezekcija su nervy kompresi-
jos sumazinimu, siekiant sumazinti neurologinés funkcijy pablo-
géjima. Straipsnio autoriai pristato pirma intradurinés intrame-
dulinés spinalinés teratomos atveji Lietuvoje, kuris, nors ir nepa-
sireiské budingais simptomais ir poZymiais, taciau buvo sékmin-
gai diagnozuotas ir gydytas, taip pat suaugusiyjy spinalinés tera-
tomos literatiiros apzvalga.

Raktazodziai: spinaliné teratoma, nugaros smegeny navi-
kai, suaugusiyjy navikai.
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