
The pineal region is the most common
area for germ cell tumours. They are
mostly observed in children. In adults
they are more common in men in the
second or third decade of life. Pineal tu-
mours have a diverse histopathology.
Their growth is slow and the symptoms
result from the compression of adjacent
cerebral structures. One of the histo-
pathological forms is germinal tumours,
including mild or malignant teratoma.
They have the ability to release neoplastic
markers, e.g. AFP, β-HCG, which are used
to evaluate the effectiveness of surgical
and oncological treatment. The paper
presents a case of a 24-year-old man di-
agnosed as teratocarcinoma. The treat-
ment protocol consisted of both surgery
and conventional fractionation radio-
therapy (Df = 1.8 Gy, 5 × weekly) to the
total dose of 50.4 Gy. After a few
months, there was a recurrence of the
cancer process. The patient received
2 courses of chemotherapy, which did not
yield the expected therapeutic effect. The
patient’s prognosis is unfavourable due
to rapid local relapse and failure after
treatment. The case is presented due to
the rarity of pineal teratocarcinoma tu-
mours and the age of the patient.
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Introduction

From the histological perspective, the pineal region is a heterogeneous area
which includes the following brain structures: pineal gland, back of the third
ventricle and cerebral aqueduct, supraclinoid cavum, brain (the tectum, brain
stem, thalamus, splenium of corpus callosum), dura mater and vessels (in-
ternal cerebral veins, Galen vein, the inner layer of the choroid, posterior cere-
bral artery) [1].

Pineal tumours are a rare phenomenon and constitute 0.5-1% of all in-
tracranial tumours [2]. They can be observed mostly in children; however, in
adults, they appear 3-4 times more frequently in men under 30 [3]. Pineal tu-
mours occur in various histological forms.

Beside glandular tissue, they also include glial tissue, endothelial cells and
end organs. Therefore, they can be divided according to their origin: 
• tissues that dislocated abnormally during embryonic development (GCTs –

germ cell tumours), i.e. germinoma, embryonal carcinoma, yolk sac tumour,
teratoma, choriocarcinoma; 

• pineal parenchyma cells (PPts – pineal parenchymal tumours), i.e. pineocytoma,
pinealoblastoma; 

• cells surrounding parts of the brain, i.e. astrocytoma, glioma, meningioma,
ependymoma [3, 4].

Clinical symptoms of the pineal tumours generally stem from the com-
pression of the adjacent cerebral structures. They may appear suddenly and
progress rapidly. They normally include headaches, nausea, vomiting (typical
symptoms of increased intracranial pressure) and hydrocephalus related to
the blockage of the cerebrospinal fluid flow through the intracerebral aque-
duct. A particularly distinctive symptom resulting from the compression of
the corpora quadrigemina is the paralysis of up-gaze, the so-called Parinaud’s
syndrome. Such ailments as dilation of pupils, anisocoria, strabismus, nystagmus
and paresis are a result of prolonged compression of the brain stem and dis-
ease development [1, 5, 6].

Germ cell tumours

Germ cell tumours (GCTs) constitute approximately 11.85% of primary in-
tracranial tumours in children and 0.5-3.2% in adults, where they develop pre-
dominantly in the second decade of life. The highest incidence can be observed
in Japan [7]. Epidemiological data indicate that morbidity in this country is 
0.17 for 100 000 people a year, and the dominant sex is male (9 : 1) [8]. One
of the histopathological forms of this group of tumours is teratoma. They are
generally situated in the median plane, most commonly in the gonads as well
as in the mediastinum (they constitute about 15%) [9], the retroperitoneal space,
the nervous system (pineal gland) and extremely rarely in the nasopharynx.
Teratoma tumours are a result of pathological changes in the embryonic stem
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cell, which is able to differentiate into all derivatives of the
three primary germ layers (ectoderm, mesoderm and en-
doderm). We can distinguish mature teratoma, immature ter-
atomas with malignant transformation and mixed [4].
Most of them are benign; however, cancer may develop as
a result of differentiation of one of the tumour tissue ele-
ments. Teratomas can be characterized by steady and long
growth, although they may reach considerable sizes. They
can be cystic or solid (these are less frequent but are usu-
ally malignant). They release chorionic gonadotropin (β-HCG)
or alpha-fetoprotein (AFP). They serve as markers of effec-
tiveness of oncological treatment and recurrence after
surgery [10, 11]. Brain CT scan is an essential diagnostic el-
ement. It is a method that determines the tumour size and
its topography. The material for histopathological examination
can be taken during endoscopy or stereotactic biopsy can be
performed. 

The aim of this study is to present a young patient with
teratocarcinoma with bad prognosis.

Case report

In October 2009, the patient, aged 24, due to progressing
headaches with accompanying nausea and vomiting, was ad-
mitted to the Department of Infectious Diseases and Neu-
roinfection, where meningitis was excluded. The analysis of
the cerebrospinal fluid was positive. The patient was taken
to the Department of Neurology for further diagnosis. The per-
formed OUN CAT scan (4 November 2009) showed a het-
erogeneous tumour area with calcinosis of the pineal gland
measuring 16 × 18 mm modelling the cerebral aqueduct,
widened ventricular system with no signs of intracranial bleed-
ing or internal hydrocephalus. The patient was taken to the
Department of Neurosurgery, Medical University of Bialystok
(MUB), in order to implant a ventriculo-peritoneal shunt 
(10 November 2009, ventriculostomy of the third ventricle was
performed). The surgery and the post-operation period pro-
ceeded with no complications. The patient was discharged
from the hospital in overall good condition with a recom-
mendation to report at the Department of Neurosurgery in
3 weeks time for surgical treatment of the pineal tumour. At
the beginning of December 2009, due to sudden severe
headaches with accompanying vomiting, temperature, nys-
tagmus and neck stiffness, the patient was admitted to the
Neurology Department in Bialystok. Initial assessment
showed that the patient was drowsy, with logical verbal con-
tact. Neurological examination showed neck stiffness, paral-
ysis of the downward and front eyeball movements (eyeballs
were directed upward) and horizontal-rotary nystagmus. The
CT scan of the brain showed a tumour in the pineal area, mod-
elling the cerebral aqueduct and the third ventricle, with no
sign of bleeding, ventricular system not enlarged. Laborato-
ry studies found high concentration of AFP – 309.2 ng/ml (nor-
mal level – 15 ng/ml) and B-HCG – 12.7 ng/ml (normal level
– 5 ng/ml) in blood serum. Remaining biochemical studies did
not deviate from the norm. Applied pharmacological treat-
ment resulted in drop of the fever and vomiting; however, it
did not improve the neurological condition of the patient. Af-
ter examination of the brain, which showed signs of recent
bleeding to the tumour, the patient was taken to the De-

partment of Neurosurgery for further treatment. In mid De-
cember 2009, suboccipital craniotomy and total removal of
the brain tumour through supracerebellar access was per-
formed. Due to the length of the operation and respiratory
failure, the patient was taken directly from the block to the
Intensive Care Department of the MUB. After admission, the
patient was in medium-severe condition, unconscious, score
3 on the Glasgow scale, artificially ventilated and circulato-
ry stable. After applied treatment, due to considerable im-
provement in respiratory efficiency, the patient was discon-
nected from the ventilator and extubated later in the
morning. The patient, in general good condition, with verbal
contact, oriented, score 14 on the Glasgow scale, was again
taken to the Department of Neurosurgery. A decrease in up-
ward gaze disorder with no neurological deficits was observed.
After the operation, control levels of neoplastic marker activity
were lowered: AFP (4.46 ng/ml), B-HCG (< 0.100 ng/ml) and
CEA (1.07 ng/ml). Histopathological examination of the tumour
identified teratocarcinoma.

In February 2010, the patient was qualified for addition-
al radiotherapy (brain and spinal cord MRI showed no
change in the spinal cord and meninges). Radical radiotherapy
with beam energy X 6 MV was commenced, according to an
individual treatment plan, in two stages:

I – stage from the opposed lateral fields, fraction dose 
1.8 Gy/ref. p. (referent point) up to a total dose of 30.6 Gy/ref.
p. in 17 fractions. After the dose of 9 Gy/ref. p., slight esotropia
of the left eye was observed, with no sign of nystagmus.

II – stage from the allocated areas, fraction dose 1.8 Gy/ref.
p. up to a total dose of 2.4 Gy/ref. p. in 13 fractions. Total dose
54 Gy/ref p.

During admission, steroid therapy and proton pump in-
hibitors were administered. After finishing radiotherapy, an-
other drop in marker levels was achieved – AFP 
(1.38 ng/ml), B-HCG (<0.1000 ng/ml) – and a follow-up MRI
of the spinal cord was arranged. After consultation at the
Medical Oncology Department , it was determined that the
patient did not require additional chemotherapy. Follow-
up MRI of the spinal cord performed 2 months after finish-
ing radiotherapy in June 2010 showed no pathological or fo-
cal changes in the C-S region, whereas in the thoracic region
the presence of intervertebral disc herniation Th 7/8 with re-
duction of the reserve capacity of the spinal canal and ver-
tebral body hernias Th8–Th12 were noted. CT OUN scan
showed a possibility of metastasis in the tumour bed and
a visible focus in the medial area of the cerebellar tentori-
um. Physical examination showed overall good condition of
the patient with no neurological disorders and the level of
neoplastic markers at the previous level. The patient remained
under supervision.

In August 2010, deterioration of the overall and neurological
condition was noted. Hospitalization at the Department of
Neurology MUB and CT scan of the brain confirmed metas-
tasis of the pineal tumour (Fig. 1). The patient was not qual-
ified for a neurosurgical procedure, due to the location of the
tumour in the deep structures of the brain, which increas-
es the risk of the operation; however, chemotherapy at the
Medical Oncology Department of Bialystok Oncology Cen-
tre was suggested. Treatment was administered in accordance
with the BEK programme (due to the risk of impaction af-
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ter intensive hydration, cisplatin was replaced by carboplatin):
Vepesid, Carboplatin, Bleomycin with nausea and vomiting
protective drugs and hydration. The first course of chemother-
apy was complicated by general weakening and G4 neu-
tropenia. In the follow-up OUN TK, the size of tumours was
stabilized, and marker levels were as follows: AFP-78.3 ng/ml,
B-HCG- < 0.1 ng/ml. The second course of chemotherapy was
administered according to the BEP programme with cisplatin,
but it was abandoned after two days due to deterioration
of health of the patient and increase of neurological symp-
toms (positive Parinaud’s syndrome, increased deep tendon
reflexes in lower limbs with a tendency of positive Babins-
ki syndrome on the left side, left-sided paresis, neck stiffness
three fingers width, Kernig’s sign apr. 30-40°). The patient’s
movements were slow; he answered simple questions, and
sat on the bed with the help of another person. Dysarthric
speech and dysphagia occurred. He was consulted in Lodz,
Poland, by a radiotherapist-oncologist to qualify for possi-
ble treatment with brain stereotactic techniques after ex-
amination excluding neoplasm seeding. The follow-up MRI
OUN examination found progress of the cancer process and
location of the changes near critical structures. The patient
died afterwards.

Discussion

Prognosis of patients with pineal tumours depends on the
level of malignancy, histopathological type and the stage of
development [12, 13].

In most cases, germ cell tumours have good prognoses,
as they present high radiosensitivity and over 90% of patients
live long lives free of disease. The basic method of therapeutic
treatment, especially in the case of large tumours, is surgi-
cal treatment which relies on the total resection of the
changed area. Considering the high sensitivity of dysger-
minomas to radiation and chemotherapy, surgical treatment,
particularly with small tumours, is rather controversial. Re-
search results have not shown any difference between pa-
tients after surgery and additional radiotherapy in compar-
ison to radiotherapy itself [14-17]. Radiotherapy still remains
the principal method of treatment of pineal germ cell tumours.
In 90% of cases, it prevents disease recurrence and neoplasm
seeding [15, 18]. There are also contradictory opinions re-
garding radiation of the whole plane. Metastases to the spinal
cord are rare and do not exceed 11% of all cases. Radiosurgery
and fractionated stereotactic radiotherapy are used in treat-
ment of tumours of the central nervous system in surgically
unavailable areas. These methods differ in the number of ad-
ministered doses of radiation in the area of intracerebral
pathological change.

In radiosurgery, one high dose of radiation is given, and
in fractionated stereotactic radiotherapy several or could be
administrated doses. In pineal tumours, in the case of metas-
tasis or non-radical surgical treatment, stereotaxis is used
with more than one dose of radiation as a treatment com-
plementing the surgical procedure [19-21]. Chemotherapy is
used in cases of disseminated disease or local metastasis
as they present high chemosensitivity. The schemes are based
on cisplatin or carboplatin, similarly to primary gonad tumour
treatment.

In the present case, the rather specific symptoms of in-
creased intracranial pressure, Parinaud’s syndrome, in-
creased levels of neoplastic markers (AFP, β-HCG) and
characteristic OUN MRI picture indicate the location and the
tumour. The prognosis in this case is unfavourable due to fast
local metastasis, escalated neurological symptoms and
treatment failure.
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