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Summary

Background: Primary intracranial germ cell tumors represent a rare category of neoplasms,
which occur in children and young adults. The WHO classification divides intracranial tumors
into germinomas and non-germinomas. The most frequent locality of these tumors is pineal
and suprasellar region. Clinical signs and symptoms depend on the localization of the tumour -
they most commonly include signs of increased intracranial pressure, Parinaud’s syndrome,
bitemporal hemianopsy and signs of endocrine deficiency. Gadolinium enhanced MRI scan
of the brain is the imagining examination of choice in the diagnostic strategy of intracranial
germ cell tumors. However, the imagining studies do not provide sufficient information about
histological type; therefore, biopsy is necessary. The exception represents cases with character-
istically increased levels of tumor markers (AFP and 3-HCG) measured in the serum and cere-
brospinal fluid. Case: A pineal germ cell tumor was observed in a 26-year-old male with pre-
sentation of an eye-sight disorder with focusing difficulty and photophobia, accompanied by
intensive fatigue and sleepiness, nausea with occasional vomiting, intermittent headaches and
Parinaud'’s syndrome. MRI examination of the brain showed tumor expansion in the pineal re-
gion and in the right part of the mesencephalon. Radical extirpation of the tumor in the pineal
region was performed. The follow-up MRI scan of the brain revealed relapse of the disease. The
patient underwent craniospinal radiation therapy with subsequent postoperative chemothe-
rapy (regimen cisplatin and etoposide), three cycles in total. Currently, the patient is 30 months
after finishing of oncological treatment in clinical remission of the disease. Conclusion: The
treatment and prognosis of this neoplasm differ between particular categories. Germinomas
have better survival rates than non-germinomas. A 5-year survival rate of germinoma patients
after application of radiotherapy alone was > 90% of cases. The addition of chemotherapy lead
to a decrease of the dose and minimalization of the irradiated area, with achievement of fewer
side effects without a decrease of the curability. Non-germinomas are less radiosensitive than
germinomas, but after the application of the adjuvant chemotherapy, survival benefit was
achieved. However, the optimal management of these tumors remains controversial.
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Suhrn

Uvod: Priméarne intrakranialne germinativne tumory predstavuju zriedkavd skupinu nadorov, ktoré sa vyskytuju v detstve a u mladych dospelych.
WHO klasifikacia deli intrakranialne tumory na germinémy a negerminomy. Najcastejsia lokalita tychto nadorov je pinedlna a supraselarna oblast.
Klinické priznaky a symptomy zavisia od lokalizacie tumoru, naj¢astejsie su to priznaky v dosledku zvyseného intrakranidlnho tlaku, Parinaudov
syndrom, bitemporalna hemianopsia, priznaky z endokrinného deficitu. Zobrazovacim vysetrenim volby pri diagnostike intrakranialnych ger-
minativnych tumorov je MRI vySetrenie mozgu s pouzitim kontrastnej latky gadolinium. Zobrazovacie vysetrenia viak neposkytnu dostato¢nu
informaciu o type nadoru, k tomu je potrebna bioptizacia. Vynimkou su pripady s charakteristicky zvy$enymi hladinami nadorovych markerov
(AFP a B-hCG) stanovenymi v sére a cerebrospindlnom moku. Klinicky pripad: U 26-ro¢ného pacienta so zhorsenym zrakom s poruchou zaostrit
a svetloplachostou, vyraznou Unavou a ospalostou, nevolnostou, ob¢asnym zvracanim, s intermitentnymi bolestami hlavy a klinicky pritomnym
Parinaudovym syndrém sa zistil germinativny nddor pineélnej oblasti. Zrealizované MR vy3etrenie mozgu ukdzalo tumoréznu expanziu v pine-
alnej oblasti a v pravej ¢asti mezencefala. Bola vykonana radikalna exstirpacia tumoru v pinealnej oblasti. Pri kontrolnom MR vy3etreni mozgu sa
zistila recidiva ochorenia. Pacient absolvoval kraniospinalne oZiarenie s naslednou poopera¢nou chemoterapiou (schéma cisplatina a etoposid),
celkovo tri cykly. V sucasnej dobe je pacient 30 mesiacov po ukonceni Uspesnej onkologickej liecby v klinickej remisii ochorenia. Zdver: Liecba
a progndza tohto nddorového ochorenia je rozdielna v jednotlivych skupinach. Germinémy maju lepsie preZivanie nez negerminémy. 5-ro¢né
prezivanie germindmov po aplikacii samotnej radioterapie bolo > 90 %. Pridanie chemoterapie viedlo k zniZzeniu davky a zmenseniu ozarovanej
oblasti, s dosiahnutim mensich nezZiaducich Uc¢inkov a bez zniZenia kurability. Negermindmy su menej rddiosenzitivne nez germinémy, ale pou-
Zitim adjuvantnej chemoterapie sa dosiahlo zlepsenie prezZivania. Nadalej vsak menezment tychto nddorov ostava kontroverzny.
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Introduction

Primary intracranial germ cell tumours
represent a rare category of neoplasms,
which predominantly occur in child-
hood and young adult age. The inci-
dence of these tumours in children with
brain malignancies is higher in the Far
East (Japan 10.3%, Korea 11.2%, Taiwan
14%) than in western countries (Canada
3.3%, France 3.5%, USA 4.1%) [1-6]. The
intracranial germ cell tumours share
histologicalgenetic and treatment si-
milarities with extracranial germ cell
tumours [7,8].

The aim of this paper is to present our
own experience with treatment of a pa-
tient with germ cell tumour of the pineal
region.

Case report

26-year old man with 2-3 months his-
tory of diplopia, mydriasis and head-
ache in frontal and occipital area was
examined by regional neurologist, who
stated the diagnosis of anincomplete
lesion of the oculomotor nerve bilate-
rally, as a consequence of post-vaccina-
tion mesencephalitis after tetanus and

diphtheria vaccination. Temporarily
symptom improvement was achieved
after the treatment. Three months later
worsening of the clinical status occur-
red, moreover this time the eyesight dis-
order with focusing difficulty and pho-
tophobiawas accompanied by intensive
fatigue and sleepiness, nausea with
occasional vomitus and intermittent
headache. Parinaud’s syndrome was
determined clinically. The patient was
transported to the specialized higher-
-level medical facility, based on the CT
scan findings of the tumour in the pi-

Fig. 1a. MRI T1-weighted postcontrast views — tumorous expansion of solid-cystic nature in the pineal region and in the right me-
sencephalon (arrows), penetrating the dorsal part of the 3" ventricle with compressed aqueduct of Silvius and 3-ventricular hydro-

cephalus - sagital view.
Fig. 1b. Coronal view.
Fig. 1c. Transversal view.
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neal region along with he three ventri-
cular hydrocephalus, with the intention
of surgical treatment.

An urgently performed MRI exami-
nation of the brain showed tumour ex-
pansion in the pineal region and in the
right part of the mesencephalon, which
had solid-cystic character with invasion
into dorsal part of the thirdventricle and
the compression of aqueduct of Sylvius,
accompaniedby the obstructive hydro-
cephalus. The solid compound of the
tumour was localized more closely to
mid-line, 23 x 20 mm, the cystic com-
pound of the tumour was localized right
with caudal orientation, 17 x 12 mm.
Poorly discoverable calcifications in
the mid-line area on the margin of the
tumour, 22 x 25 mm (Fig. 1a—c) were also
presented on the MRI scans.

The ventriculoperitoneal (V-P) drai-
nage of the obstructive hydrocephalus
was performed on the second day after
MRI examination. Two days later, the ra-
dical extirpation of the tumour in pineal
region was performed via infratento-
rial approach with histological findings
of germinoma (tumour with solid, alve-
olar growth, with cells characterized by
a more apparent and voluminous cyto-
plasm and vesicular nuclei, lymphoid
stroma is also evident (HE 200x), immu-
nohistochemistry is positive for PLAP
(200x) (Fig. 2, 3).

The follow-up MRI scan of the brain,
performed three months later, revealed
arelapse of the disease in margins of the
resection’s cavity after extirpation of the
germinoma in pineal region, with conti-
nuation into the thalamus on the right
side and to upper mesencephalon with
incipient infiltration of leptomeninges
on the dorsal part of the nodus, the ver-
tebral canal remained without signs of
metastatic infiltration (Fig. 4 a—c).

The patient underwent craniospinal
radiation therapy in total dose (TD) for
brain 55.0 Gy and for spine 27.0 Gy with
subsequent postoperative chemothe-
rapy (scheme cisplatin and etoposide),
overall three cycles.

Currently the patient is 30 months
after accomplishment of oncological
treatment in clinical remission of the di-
sease, according to repeated follow-up
MRI scans (Fig. 5 a—c). From aneurolo-

cular nuclei in the reactive lymphoid stroma, HE 400x.

gical point of view, the patient has no
signs of Parinaud’s syndrome.

Discussion

The WHO classification divides intracra-
nial tumours into germinomas and
non-germinomas, which include cho-
riocarcinoma, yolk sac tumour, em-

cental Alkaline Phosphatase), 400x.

Fig. 3. Immunohistochemically depicted positivity of the neoplastic cells for PLAP (Pla-

bryonal carcinoma, teratoma (mature,
immature and teratoma with malig-
nant differentiation) and mixed germ-
cell tumours [9]. Germinomas represent
50-70%, while non-germinomas the re-
maining third [10].

The most frequent locality of these
tumours is pineal and neurohypophy-
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Fig. 4a. MRI T1-weighted postcontrast views - recurrent disease in the edge of surgical resection cavity in pineal region with invol-

vement of the right thalamus and of the upper mesencephalon (arrows) - sagital view.

Fig. 4b. Coronal view.
Fig. 4c. Transversal view.

seal (suprasellar) region, less commonly
they occur in basal ganglia or other brain
localities (e.g. thalamus) [11,12].

The age distribution of afflicted pa-
tients is unimodal, centering with an
abrupt surge in frequency in the early
pubertal years; 68% of patients are dia-
gnosed between 10 and 21 years of
age[10].In our case report the age of the
patient was 26 at the time of the diagno-
sis, which means he was an adult.

Clinical signs and symptoms depend
on the tumour’s localization. Tumours in
the pineal region usually compress and
obstruct cerebral aqueduct, which leads
toanincrease of the intracranial pressure
and consequently hydrocephalus. It is

manifested by headache, nausea, vomi-
tus and somnolence. Another possible
presentation of the tumour in the pineal
region is Parinaud’s syndrome (paralysis
of upgaze, paralysis of downward gaze
is less frequent, similarly to convergence
disorder and/or convergence-retrac-
tion nystagmus). Parinaud’s syndrome,
partial or complete, is present in half of
the patients [13]. As a result of the com-
pression of optic chiasm, tumours locali-
zed in suprasellar region usually present
with bitemporal hemianopsia and decre-
ase of the visus. Invasion of the tumour
into adenohypophysis causes endocrine
deficiency, such as the delay of puberty
in children and sexual dysfunction in

adults, as an outcome of gonadoliberin
deprival. Moreover the growth retarda-
tion can occur in children. Many of the
suprasellar tumours manifest by the dys-
function of neurohypophysis leading to
diabetes insipidus [12,14,15].

Germ cell tumours produce speci-
fic markers that are measurable in the
serum and cerebrospinal fluid [16]. In-
creased values of AFP occur in yolk sac
tumours, lower values are observed in
mixed germ cell tumours and imma-
ture teratoma with syncytiotrophob-
lastic activity. However the pure germi-
noma can secrete relatively low levels of
the B-hCG, highest values are typically
associated with choriocarcinoma [17].

Fig. 5a. MRI T1-weighted postcontrast views —

sagital view.
Fig. 5b. Coronal view.
Fig. 5c. Transversal view.

in the pineal region no detectable tumor, just a slight dilatation of the 3rd ventricle -
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The assessment of alkaline phosphatase
is used more in immunohistochemis-
try, its positivity is diagnostically signi-
ficant for germinomas [18,19]. Gadoli-
nium enhanced MRI scan of the brain is
the imagining examination of choice in
the diagnostic strategy of intracranial
germ cell tumours. In case of inacces-
sibility to a MRI, CT examination is also
convenient [20,21]. The calcifications of
the tumours in pineal region occur in as
much as 70% of cases, however this fin-
ding is not common in pediatric patients,
hence the X-ray of the skull may lead to
diagnosis of the pineal tumour [22]. For
the diagnosis of the potential leptome-
ningeal infiltration it is vital to perform
a MRI of the spinal cord [23,24].

The obstructive hydrocephalus is a cli-
nical sign of many patients with tumours
in the pinealregion, which usually re-
quires the implantation of a ventricu-
loperitoneal shunt or endoscopic vent-
riculostomy of the third ventricule [25].
The imagining studies do not provide
sufficient information about histologi-
cal type, therefore the biopsy is neces-
sary [26]. The exception represents cases
with characteristically increased levels of
tumour markers [27]. The importance of
partial or complete resection of the ger-
minoma was not defined and the role of
a radical resection in non-germinoma is
still unclear, although the complete rese-
ction of patients with mature teratoma
has a curative effect [28-30]. In patients
with non-germinoma, who didn't reach
complete radiographic response after
chemotherapy and who's tumour mar-
ker levels have been normalized, the “se-
cond-look surgery” should be conside-
red. The histological finding may include
necrosis or fibrosis, but the so-called
growing teratoma syndrome may also
be detected, in this case surgical treat-
ment is the sole curative modality [31].
Likewise the “Second-look surgery” is
advised for a better histological evalua-
tion and confirmation of the presence of
residual malignant elements, in a situa-
tion, when the normalized tumour mar-
ker levels are not reached.

Germinomas are radiosensitive
tumours. 5-year survival after application
of radiotherapy alone is more than 90%
of cases. According to these excellent re-

sults and also the side effects in children,
such as influence on growth, cognitive
functions and neuroendocrine develop-
ment [32-34], various authors concen-
trated on lowering the doses with the in-
tention of reducing side effects [35,36].
Several studies draw the conclusion that
craniospinal radiotherapy is not essen-
tial in localized germinomas [37]. Com-
bined chemotherapy regimens based
on platinum showed high treatment effi-
cacy in testicular germ cell tumours, con-
sequently germ cell tumours in the CNS
had also become candidates for che-
motherapy. Fouladi et al [38] and Sawa-
mara et al [39] achieved comparable re-
sults of survival with the use of platinum
based chemotherapy and low doses of
radiotherapy. Aomaya et al [40] applied
three or four cycles of platinum based
chemotherapy, depending on the resec-
tion extend, with sequential application
of radiotherapy in the dose of 27.0 Gy to-
wards affected area. The overall 5-year
survival and disease free survival for pure
germinoma was 100%, resp. 86%. In pati-
ents with germinoma with increased va-
lues of B-hCG the overall survival, resp. di-
sease free survival was 100%, resp. 44%.

The non-germinomas are less radio-
sensitive than pure germinomas. The
prognosis in patients treated with cra-
niospinal radiotherapy alone is worse,
with 5-year survival 30-50% and early
relapse of the disease [14,41]. The addi-
tion of chemotherapy may improve the
overall survival of patients with non-ger-
minomas of the CNS [42-45]. Radiothe-
rapy remains a vital accepted treatment
strategy in the therapy of non-germi-
nomas of the CNS. However, the neces-
sity of craniospinal radiotherapy versus
“focal or whole-ventricular radiothe-
rapy” remains controversial, particularly
in patients with localized disease [27].
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