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IN TRO DUC TION

Teratomas are germ cell tu mors that in clude all three em -
bry onic lay ers: endoderm, mesoderm and ectoderm.
Teratoma rarely oc curs in the cen tral ner vous sys tem and
in the spi nal cord. Teratoma pre dom i nantly oc curs in ne o -
nates and young chil dren, there fore is an un usual find ing in 
adults. Spi nal teratomas can be lo cated extradurally,
intramedullary or extramedullary, and can be ma ture, im -
ma ture and ma lig nant based on histological de gree of dif -
fer en ti a tion.

We pres ent a rare case and lit er a ture re view of a ma ture
intramedullar spi nal teratoma. To our knowl edge, this is
the first re ported case of adult-on set spi nal teratoma in
Lith u a nia.

CASE RE PORT

Clin i cal Pre sen ta tion

A 36-year-old woman pre sented with 8 years of pro gress -
ing lower back pain. There was no his tory of spi nal
dysraphism, con gen i tal spi nal ab nor mal i ties, pre vi ous spi -
nal sur gery, or lum bar punc ture. Seven months prior to
hos pi tal iza tion the pa tient ex pe ri enced a two-day ep i sode
of numb ness and weak en ing of the right thigh. Neu ro log i -
cal ex am i na tion re vealed hyperesthesia at L1 der ma tomes
on both sides and at L2 der ma tomes on the right, higher re -
flexes in legs than in arms, pos i tive Babinski re flex on the
right.
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Sum mary. Teratoma is de fined as a neo plasm that is com posed of a va ri ety of parenchymal
cell types de rived from three ger mi nal lay ers (endoderm, mesoderm and ectoderm).
Teratomas of the spi nal cord con sti tute 0.1–0.5% of all spi nal tu mors, and these le sions are
ex tremely rare in adults. Intramedular spi nal teratoma is the most com mon type of spi nal
teratomas. The main spi nal teratoma symp toms are pain, weak ness and numb ness of the legs, 
sphincter and/or gait dys func tion; intramedullary teratomas pres ent early with in creased re -
flexes and loss of vesical and rec tal con trol. Histopathologic ex am i na tion is the gold stan dard 
for def i nite di ag no sis. Teratomas are di ag nosed when rem nants of all three germ lay ers are
pres ent. MRI is the gold stan dard di ag nos tic tech nique for spi nal teratoma. The tu mor pres -
ents as inhomogeneus in ten si ties in both T1- and T2-weighted im ages due to teratoma’s tis -
sue het er o ge ne ity. Sur gi cal re sec tion is the first line treat ment for spi nal teratoma, usu ally
decompressive laminectomy is per formed. The goal of sur gery should al ways be the most
rad i cal re moval pos si ble with re lieve of the nerve com pres sion with the aim of pre vent ing
pro gres sive de te ri o ra tion. The au thors de scribe the first case of intradural intramedullary
teratoma in Lith u a nia, which did not pres ent with typ i cal spi nal teratoma symp toms and
signs, its suc cess ful di ag no sis and treat ment; lit er a ture re view of adult-on set spi nal
teratomas is also pre sented.
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Ra di ol ogy Find ings

Lum bar mag netic res o nance re vealed intramedullar
intraconal tu mor at the L1-level (13×13×19 mm), lo cated
on the left side of spi nal cord co nus (see Fig. 1).

Intraoperative Find ings

Th12-L2 left hemilaminectomy was per formed with to tal
ex tir pa tion with use of intraoperative neuromonitoring,
mo tor evoked po ten tials (MEP) and somatosensory
evoked po ten tials (SSEP) were mon i tored. Me dial in ci sion 
of dura ma ter was per formed. This ex posed the tu mor,
which was bulg ing dor sally. Dur ing dor sal me dial
myelotomy, a cav ity of 15×15 mm was found filled with
pro tein- like clear vis cous liq uid. The cav ity was evac u -
ated, re vised. To tal ex ci sion of tu mor was per formed. MEP 
and SSEP re sponses were higher in the right leg in com par -
i son to be gin ning of the sur gery, in the left leg they main -
tained within the nor mal range through out the sur gery.

Post op er a tive Re cov ery

Post op er a tively, neu ro log i cal symp toms re gressed, the pa -
tient was mo bi lized and was able to start walk ing with as -
sis tance. The pa tient was dis charged with rec om men da -
tions to con tinue phys i cal ther apy.

Histopathology Find ings

Histopathology ex am i na tion (with hematoxylin and eosin
stain) of the resected tu mor re vealed tran si tional and re spi -
ra tory ep i the lium, acinar struc tures, hyaline car ti lage,
blood ves sels with thick walls. There were no im ma ture el -
e ments or ma lig nant cells (Fig. 2).

DIS CUS SION

Teratoma is de fined as a neo plasm that is com posed of a va -
ri ety of parenchymal cell types de rived from three ger mi nal 
lay ers (ectoderm, endoderm, and mesoderm) and can oc cur 
at many lo ca tions through out the body [1–4]. Teratoma
rarely oc curs in the cen tral ner vous sys tem (only 2% of all
teratomas) [5] and it con sti tutes only 0.1–0.5% of all spi nal
cord tu mors [2, 4–7]. More over, teratoma pre dom i nantly
oc curs in ne o nates and young chil dren; adult-on set
teratoma is very rare [2, 3, 5, 8–10]. To our knowl edge, un -
der 150 cases of adult-on set spi nal teratoma have been re -
ported to this date. The first intraspinal teratoma was de -
scribed by Virchow in 1863 [11] and the first con firmed
case of intradural spi nal teratoma was re ported by Gowers
et al. in 1888 [12]. Pri mary cra nial teratomas have been re -
ported to arise in the suprasellar re gion and the pi neal gland
[4]. Spi nal teratomas can be extradural or intradural, and
the lat ter can be lo cated intramedullary or extramedullary
[13] (intramedullar spi nal teratoma is the most com mon
type) [2]. They can be clas si fied on their histological de -
gree of dif fer en ti a tion as ma ture, im ma ture, and ma lig nant
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Fig. 1. Lum bar spine MRI

a, b – T2 sagittal and ax ial plane showed well de lin eated cys tic le sion; c – T2 TIRM se quence showed no intralesional fat; d – T1 se -
quence with fat sup pres sion af ter con trast ad mis sion showed no con trast en hance ment in the le sion

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

a – tran si tional and re spi ra tory ep i the lium, b – acinar struc tures,
c – hyaline car ti lage, d – blood ves sels with thick walls



[4]. In our re viewed lit er a ture there was no con sen sus be -
tween au thors on the most com mon lo ca tion of spi nal
teratoma: cer vi cal [14], tho racic [2, 15–24], lum bar [1, 2,
15–24] or co nus [1, 14]. No sex spe cific dif fer ences were
found in spi nal teratoma in ci dence [4] but there is a sig nif i -
cant dif fer ence in mean age at the time of di ag no sis be -
tween male and fe male: 36.4±12.3 years for men and
41.3±11.6 for women [4]. Spi nal teratomas usu ally are not
di ag nosed pre op er a tively due to their rar ity [1, 10].

Pathogenesis

The pathogenesis of spi nal teratoma is still not clear, how -
ever sev eral hypotheses have been pro posed: the dys -
embrio genic the ory [25, 26] and the mis placed primodial
germ cell the ory [2, 25, 27–30]. The for mer states that the
le sions are not neo plas tic, and they are a con se quence of
dys func tion of var i ous fac tors in volved in gene func tion
and cel lu lar in duc tive in ter ac tions, which leads to cha ot i -
cally dif fer en ti ated pluripotent cells in cau dal cell mass or
prim i tive streak. This the ory is sup ported by Park et al.
[26], who claim that as so ci ated dysraphic mal for ma tions
show strong ev i dence to sup port dys embryo genic the ory.
The lat ter the ory sug gests that le sions are neo plas tic. Mis -
placed pri mor dial germ cell the ory sug gests that dur ing
their nor mal mi gra tion from the prim i tive yolk sack to the
go nadal ridges, cer tain pri mor dial cells of the neu ral tube
are mis placed into the dor sal midline. Many au thors sup -
port this the ory and state, that sig nif i cant dysraphism is ab -
sent in greater per cent age of adult intradural teratomas,
thus show ing stron ger ev i dence for the sec ond the ory.
How ever, Makary et al. [24] pro pose an al ter na tive idea,
which sug gests that there is a cause-and-ef fect re la tion ship 
be tween the mi gra tion of pri mor dial germ cells and spi nal
cord mal for ma tion. They state that dys func tion of ge netic
and cel lu lar in duc tive in ter ac tions dur ing embryogenesis
leads to cha otic dif fer en ti a tion be cause of which pluripo -
tent cells may be en trapped in an ab nor mal en vi ron ment,
which leads to teratoma for ma tion.

Clin i cal Pre sen ta tion

Spi nal teratomas can clin i cally pres ent with a wide ar ray of 
neu ro log i cal and/or dermatological symp toms; the course
of symp toms is usu ally long and pro gres sive or in ter mit -
tent [19], thus a de tailed phys i cal ex am i na tion is nec es sary
[2]. Turan et al. show that symp tom du ra tion is lon ger for
women and they had a lon ger symp tom atic pe riod be fore
the sur gery [4]. The main spi nal teratoma symp toms are
pain, weak ness and numb ness of the legs, sphincter and/or
gait dys func tion [2, 4]. Typ i cally, pathognomonic nerve
root pain is as so ci ated with extramedullary tu mors [31],
while intramedullary teratomas pres ent early with in -
creased re flexes and loss of vesical and rec tal con trol [4].
As stated ear lier, some pa tients may ex pe ri ence re mis sion
of symp toms be fore sur gery. This may be ex plained by re -
sorp tion or leak age of the cys tic con tent or fluc tu at ing ac -
tiv ity of glan du lar el e ments of the tu mor [32, 33]. Re cur -

rent asep tic men in gi tis may be caused by leak age of lipoid
and ker a tin cho les terol. This symp tom should in di cate the
ex is tence of intradural teratoma [34]. In some cases, var i -
ous skin mark ers can sup port sus pi cion of spi nal teratoma.
Such mark ers in clude skin stig mata, hairy patch and dim -
ple, der mal si nus [2].

Patho log i cal Find ings

As in any tu mor, histopathologic ex am i na tion is the gold
stan dard for def i nite di ag no sis. Clas si cally, teratomas are
di ag nosed when rem nants of all three germ lay ers are pres -
ent (ectoderm, mesoderm an endoderm) [1, 5, 6, 32, 35],
how ever some au thors have noted that in some cases it
might be dif fi cult to de ter mine all three lay ers be cause of
the over growth of 1 or 2 lay ers, thus it have been sug gested
that the spi nal teratoma di ag no sis can not be dem on strated
in the histological sam ple [5]. Spi nal teratomas are clas si -
fied into 3 types ac cord ing to the de gree of dif fer en ti a tion:
ma ture, im ma ture and ma lig nant [1, 23, 36]. Histologically 
ma ture teratoma pres ents with rec og niz ably dif fer en ti ated
tis sues [10]. Im ma ture teratomas are com posed of prim i -
tive, un dif fer en ti ated com po nents [10]. This type of
teratoma is prone to fre quent re cur rence and ag gres sive -
ness [1]. Ma lig nant teratomas are de rived from endoder -
mal si nus or yolk sack and may be as so ci ated with a poor
prog no sis, es pe cially along with high lev els of se rum
E-fetoprotein [25, 28]. All teratomas have ma lig nant po -
ten tial, in clud ing ma ture teratomas, in which malign -
ization may arise from squamous com po nents [10].

Ra dio log i cal Find ings

In di ag nos ing spi nal teratoma, con ven tional X-rays and
CT scans have very lim ited roles [1]. X-ray ra di og ra phy
of ten shows bony ero sion of ver te bral bod ies, wid en ing of
interpedicular space, as so ci ated with diastematomyelia or
tu mors with calcifications, thinned laminae, with or with -
out sig nif i cant as so ci ated ver te bral anom a lies, such as ver -
te bral body fu sion, in com plete seg men ta tion of ver te brae,
spina bifida, but ter fly ver te brae [1, 24, 37, 38]. X-ray ra di -
og ra phy is of ten used as the first di ag nos tic pro ce dure [2],
how ever it gives very lim ited in for ma tion. CT scans may
be use ful to dem on strate mixed-den sity le sions oc cu py ing
intradural space or intralesional cal ci fi ca tion [2, 24].
More over, spi nal bony struc ture can be as sessed, al though
this ra dio log i cal method does not vi su al ize de mar ca tion
be tween tu mor and spi nal cord pa ren chyma [2]. MRI is the
gold stan dard di ag nos tic tech nique for spi nal teratoma [1].
The tu mor pres ents as inhomogeneous in ten si ties in both
T1- and T2-weighted im ages due to teratoma’s tis sue het -
er o ge ne ity, which may con sist of solid and/or cys tic parts,
fat, mucoid se cre tion or less com monly cal ci fi ca tion [10,
37–40]. Lipomatous tis sue and cal ci fi ca tion are of ten seen, 
the for mer pres ents hyperintense sig nal on T1 se quence
and hypointense on T2 and fat sup pres sion, and the lat ter
pres ents hypointense both on T1 and T2. If both
lipomatous tis sue and cal ci fi ca tion pres ent si mul ta -
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neously, it makes dis tin guish ing spi nal teratoma from
other intradural tu mors eas ier [2]. Con trast-en hanced MRI
rarely shows any en hance ment [2]. MRI is fa vored for the
abil ity to de ter mine the pre cise lo cal iza tion and mor phol -
ogy of the le sion, al though MRI does not pro vide def i nite
di ag no sis [1]. The fi nal di ag no sis must be con firmed via
histopathology [41].

Sur gi cal Treat ment

Sur gi cal re sec tion is the first line treat ment for spi nal
teratoma, usu ally decompressive laminectomy is per -
formed [1, 42]. The goal of sur gery should al ways be the
most rad i cal re moval pos si ble with re lieve of the nerve
com pres sion with the aim of pre vent ing pro gres sive de te -
ri o ra tion as re ported in many of the cases [2, 4, 14, 41, 43,
44]. Com plete re sec tion is also rec om mended for avoid ing 
im ma ture tis sue or re sid ual ma lig nancy af ter the sur gery
[32]. How ever, com plete re moval may not al ways be pos -
si ble due to the lo ca tion of tu mor [1], es pe cially adult-on -
set intradural spi nal teratoma, which oc curs more fre -
quently as intramedullary [2]. A par tial re sec tion can be
un der taken as a vi a ble treat ment op tion when the le sion is
at tached to vi tal struc tures, be cause of the low re cur rence
rates re ported in the lit er a ture [4]. Al though one must al -
ways hold the pres er va tion of in teg rity of neu ral func tion
as high est pri or ity [2]. In our lit er a ture re view, only in half
of the cases com plete ex ci sion was ac com plished, most
likely be cause of ad he sion of the le sion to the sur round ing
nerve roots and spi nal cord [4]. Many au thors note that the
re cur rence rate af ter sur gi cal treat ment is low (as low as
0.03% af ter a pe riod of 10 years) [4, 10] and there is no sig -
nif i cant dif fer ence be tween to tal and sub to tal re sec tion
(9% vs. 11%) [42]. How ever, the mean fol low-up time
was 30.6±38.0 months [4], there fore it is still not clear
whether it is safe to as sume that there is lit tle chance of re -
cur rence de spite the le sion’s slow grow ing na ture [42].
Blad der dys func tion was the most com mon re sid ual
symp tom [4].

Ra dio ther apy and Che mo ther apy

As long as ma lig nant or im ma ture el e ments are found by
pa thol ogy, ra dio ther apy should be per formed im me di -
ately in or der to pre vent re cur rence, even though the tu mor 
is com pletely resected [28, 42]. The dose of ir ra di a tion is
al ways be low the widely ac cepted spi nal cord tol er ance
dose of 45–50 Gy [45]. Po ten tial ad verse ef fects of ra dio -
ther apy should also be eval u ated [17, 42]. The more re cent
es ti mate of 57–61 Gy in con ven tional frac tion ation [46]
may cause a 5% com pli ca tion rate in 5 years. By far,
adjuvant ther apy for adult-on set intradural spi nal
teratomas re mains con tro ver sial and ob scure [42] due to
the ex tremely low in ci dence and lim ited ex pe ri ence. Only
two re ported cases re ceived ra dio ther apy [36, 47]. To the
best of our knowl edge, adjuvant che mo ther apy has not
been ap plied in adult- on set intradural spi nal teratomas to
date [17, 33, 42].
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SUAUGUSIØJØ SPINALINË TERATOMA: KLINIKINIS 
ATVEJIS IR LITERATÛROS APÞVALGA

Santrauka

Te ra to ma yra api brë þia ma kaip ne op laz ma, ku ri su si de da ið ávai -
riø pa ren chi mi niø làs te liø, ki lu siø ið tri jø ger mi na ci niø sluoks niø
(ek to der mos, me zo der mos ir en do der mos). Nu ga ros sme ge nø te -
ra to mos su da ro 0,1–0,5 % vi sø nu ga ros sme ge nø na vi kø. Taip
pat ðis na vi kas yra itin re tas tarp su au gu siø jø. In tra me du li në spi -
na li në te ra to ma yra pats daþ niau sias ðio na vi ko ti pas. Pa grin di -
niai spi na li nës te ra to mos po þy miai yra skaus mas, ko jø sil pnu mas 
ir tir pi mas, ðlap lës ar ið an gës rau kø funk ci jos su tri ki mas, kai

anks ti pa si reið kia su stip rë jæ re flek sai ir ðla pi ni mo si bei tuð ti ni -
mo si kon tro lës pra ra di mas. His to lo gi nis ið ty ri mas yra tiks lios
diag no zës nu sta ty mo auk si nis stan dar tas. Te ra to ma diag no zuo -
ja ma, ste bint au di nius, ki lu sius ið vi sø tri jø ger mi na ci niø sluoks -
niø. Mag ne ti nio re zo nan so ty ri mas yra auk si nis diag nos ti kos
stan dar tas. Dël na vi ko au di niø ávai ro vës, MRT vaiz duo se ste bi -
mi ne ho mo ge nið ko in ten sy vu mo vaiz dai T1 ir T2 se ko se. Chi rur -
gi në re zek ci ja yra pir mo pa si rin ki mo gy dy mas ðiam na vi kui ir
daþ niau siai at lie ka ma la mi nek to mi jos me tu. Ope ra ci jos tiks las
dau ge liu at ve jø tu rë tø bû ti ra di ka li re zek ci ja su ner vø kom pre si -
jos su ma þi ni mu, sie kiant su ma þin ti neu ro lo gi nës funk ci jø pa blo -
gë ji mà. Straips nio au to riai pri sta to pir mà in tra du ri nës in tra me -
du li nës spi na li nës te ra to mos at ve já Lie tu vo je, ku ris, nors ir ne pa -
si reið kë bû din gais simp to mais ir po þy miais, ta èiau bu vo sëk min -
gai diag no zuo tas ir gy dy tas, taip pat su au gu siø jø spi na li nës te ra -
to mos li te ra tû ros ap þval gà.

Rak ta þo dþiai: spi na li në te ra to ma, nu ga ros sme ge nø na vi -
kai, su au gu siø jø na vi kai.
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