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ABSTRACT

Germinomas are the most common intracranial germ cell tumors commonly found in children and
adolescents with a mean age of 8-10 years. Intracranial germinomas occur with a strong male
predominance and approximately 95% are found in the midline in the pineal (65%) and suprasellar (about
25%) regions. We report a case of multiple midline intracranial germinomas in the pineal, suprasellar and
optico-chiasmatic regions presenting in a patient aged 20 years. Synchronous lesions in suprasellar and
pineal regions are very rare and are almost exclusively germinomas accounting for 2-13% of all
intracranial germ cell tumors and can be concluded that no further evaluation is necessary before
initiating therapy in a case of synchronous pineal and sellar lesions with typical neuroimaging features
and normal serum oncoproteins

Keywords- germinoma, multiple midline tumors, oncoproteins, CSF (cerebral spinal fluid), MRI

(Magnetic Resonance Imaging).

INTRODUCTION

Germ cell tumors most frequently
arise in the pineal and suprasellar region
and, in general, pineal region germ cell
tumors out number suprasellar tumors by a
ratio of 2:1. Germ cell tumors peak in
incidence near the time of puberty. ™
Germinomas characteristically infiltrate
locally, and spread by dissemination through
the craniospinal and subarachnoid spaces.
MRI scan of the entire neuraxis is necessary
to search for CSF  dissemination.
Germinomas are exquisitely sensitive to
radiotherapy. The role of surgery, beyond
biopsy for tissue diagnosis, remains
controversial. Surgical resection exposes the

patient to the operative risks and the
possibility of regional tumour dissemination.
The presence of a relatively homogeneous,
well-circumscribed, extra-axial, enhancing
pineal region mass in a young male is so
characteristic of a germinoma that
diagnostic radiotherapy can be justified.
Herein we are presenting a case of young
male presenting with synchronous pineal
and suprasellar germinomas with typical
radiologic features. %!

CASE REPORT

A 20 year male was referred to our
hospital for evaluation of persistent
headache and physical examination as well
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as visual acuity was normal. Initially the CT
scan was performed which showed a well
defined hyperdense mass engulfing the
pineal gland calcification in pineal region
just posterior to third ventricle leading to
obstructive hydrocephalus at 3™ ventricular
level (Fig.1aand Fig1hb)

Figure 1: Plain (A) and contrast enhanced (B) CT images of brain
showed a well defined hyperdense mass in pineal region engulfing
the pineal gland calcification and causing posterior third
ventricular obstruction and consequent decompensated obstructive
hydrocephalus. The lesion showed homogenous post contrast
enhancement.

For better characterization MRI scan
was done in 1.5 Tesla Siemens Machine in
all three orthogonal planes with post
gadolinium study.

Imaging Findings

MRI shows a large lobulated T1 iso
and T2 hypo to heterogeneously mixed
signal intensity homogenously enhancing
mass lesion of size 3.3cm x 2.72cm x 2.6
cm(cc) in pineal region and engulfing the
GRE ( gradient recalled imaging ) bloomed
pineal calcification(Fig 2a-g). But MRI also
revealed synchronous enhancing lesions in
suprasellar region and opticochiasmatic
regions (Fig 2h). MRI scan of the spinal
cord did not reveal any evidence of seeding,
and ultrasound of the scrotum and abdomen
were insignificant.
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Figure 2: A well defined lobulated T2 mixed signal intensity and
FLAIR hyperintense mass lesion in pineal region showing
diffusion restriction with low ADC value causing posterior 3
ventricular obstruction and subsequent obstructive hydrocephalus.
Post gadolinium post contrast scan in different planes showed
moderate  homogenous enhancement on Pineal region mass.
Similar smaller enhancing masses are noted in suprasellar cistern
and optico-chiasmatic region (yellow arrows in H).

Biochemical Findings

The CSF revealed no abnormalities,
neither o -fetoprotein nor HCG were
present.  Serum  angiotensin-converting
enzyme (ACE) was normal, and
autoantibody screen was negative.

4 3
Figure 3: Single voxel MR spectroscopy in low TE (TE 30),
shows raised choline and lipid/lactate peaks with reduced NAA
peak in the Pineal lesion.

Diagnosis
The imaging findings of multiple
midline tumors with negative oncoproteins
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were considered compatible with multiple
midline germinomas. The patient was
referred for radiation therapy following
which the tumor regressed demonstrating
the excellent response of these tumors to
radiation.

Table-1

Differential Diagnosis of Germ cell tumours in relation to
Tumour Markers

Tumours HCG (Human Chorionic | AFP (alfa
Gonadotropin) fetoprotein)

Germinoma +/- -

Embryonal Cell | + +

Carcinoma

Yolk Sac tumour - +

Choriocarcinoma +

Teratoma - +

Mixed +

Table -2 — Summary Table

Etiology Not Clear as to actual spread of tumor or
simultaneous development
Incidence 2-13% of all germ cell tumors

Gender ratio 2:1 in pineal region tumors, no such

predilection for suprasellar region

Age Prediliction | <20 years

Treatment Radiotherapy is preferred

Prognosis Good prognosis with over 90% treated with
radiation

Findings on | Synchronous T1 and T2 Isointense pineal and

Imaging suprasellar masses which show relatively

uniform post contrast enhancement

Table-3 Differential Table for synchronous pineal and
suprasellar lesions

Pathology Clinical picture and Imaging findings

Lymphoma | Lymphoma can occur in extraaxial location in
adults and children making synchronous
lymphomas in pineal and suprasellar region a
possibility, however rare.

Germ cell | These are one of the more common intracranial
tumors tumors in children and young adults and are
located in either pineal or suprasellar region in
95% of cases . Synchronous germinomas are seen
in about 5% of cases which is a rare phenomenon
in other tumors making this the first choice
diagnosis.

Metastases Intracranial metastases are uncommon in this age
group. Moreover metastases tend to be intraaxial
rather than extraaxial making this diagnosis
unlikely.

DISCUSSION

Central nervous system germinomas
are relatively rare neoplasms, accounting for
not more than 5% of paediatric brain tumors.
The most common subtype, germinoma
usually arises in midline diencephalic
structures, particularly the pineal and

suprasellar regions. ! Similar to their
histological counterparts, testicular
seminoma and ovarian dysgerminoma,
germinomas are extremely radiosensitive
and have an excellent overall survival rate of
91-97%. 1

A review of the literature shows that
simultaneous  pineal and  suprasellar
germinomas may be found only in 2-13% of
all germ cell tumors. This bifocal disease
occurs  primarily in  patients  with
germinomas, and it is unclear whether it
represents actual spread of the tumor or the
simultaneous development of tumors in two
sites. Males are approximately two times
more likely than females to develop germ
cell tumors. The male predominance of
germinomas is primarily limited to the
pineal region, as suprasellar germinomas are
more frequent in females. !

The presence, or absence, of specific
protein markers, produced and/or secreted
by tumor cells, has been an extremely
important adjunct in the diagnosis of germ
cell tumors. At high levels, these protein
markers can be measured in the serum,
although cerebrospinal fluid levels are a
more sensitive and reliable measure of
tumor presence. " The usual pattern of
tumor marker secretion in germ cell tumors
is outlined in Table 1.

Germinomas of the pineal region
account for 50%-65% of intracranial
germinomas, with male preponderance with
an estimated ratio of 2:1. Most patients are
less than 20 years old. ["® Approximately
95% of the primary brain germ cell
neoplasms are found in the midline, in the
pineal or suprasellar regions. According to
the literature, at the time of diagnosis about
5-10% of all germ cell tumors are found
simultaneously in both regions,
Predominantly in patients with germinomas.
% The clinical expression of these tumors is
usually related to their location, size and
speed of growth. 1%
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In our case, the diagnosis was made
on the basis of the clinical picture and the
demonstration of multiple tumours in the
midline region with CT and MRI. Although
our case was not confirmed by histology,
previous studies however suggest that a
diagnosis of multiple midline germinomas
be made on the basis of a typical clinical
presentation and typical radiological
findings and assessment of tumor markers
itself without histological verification.

A pure germinoma may contain
HCG, but this is usually not the case; a -
fetoprotein is not found in pure germinomas.
So, in case of intracranial multiple midline
tumours with normal values of the tumour
markers HCG and o -fetoprotein in serum
and CSF the only possible diagnosis are a
germinoma. We feel that under such
circumstances no histology is required to
confirm this diagnosis as surgical resection
exposes the patient to the operative risks and
the  possibilit of regional tumour
dissemination. ™ This suggestion is in line
with published reports of multiple midline
tumours in which biopsy revealed the
histological picture of germinoma in all
cases with normal tumour markers.

On the other hand if both HCG and a
-fetoprotein are elevated in serum or CSF
the only diagnosis is embryonal cell
carcinoma. In such a situation a biopsy is
not needed either. In case of elevation of
either HCG or a -fetoprotein, there is a
differential diagnosis as summarised in
table 1, necessitating biopsy for histological
conformation.

Imaging and Differential Diagnosis

The most common tumours in the
pineal region are Germ cell tumours like
germinoma and teratoma and pineal
parenchymal tumours such as pineocytoma
and pineoblastoma. The pineal parenchymal
tumours are less  frequently  seen
(approximately 28% of the total) and are
believed to be differentiated from other cell

types by their characteristic dispersion rather
than engulfment of the pineal calcifications,
as seen in germinomas.

Most of the pineal germinomas
showed hypointensity on T1WI and
isointensity on T2WI, whereas isointensity
on both TIWI and T2WI was reported in
few cases .The age group of the patients is
also a key factor in the diagnosis of pineal
region tumors as pineal germinomas tend to
occur in young adults , whereas the pineal
parenchymal tumors like pineocytomas,
PPTR and PPTIDs tend to occur in middle
and old age patients.

Differential diagnosis of suprasellar
tumours  comprises  craniopharyngioma,
sarcoidosis, germ cell tumour and
histiocytosis X.

On the basis of these differential
diagnoses of tumours in the suprasellar and
pineal regions, the only possible diagnosis in
case of synchronous midline tumours is a
germ cell tumour. Further tumor marker
workup will help in differentiating between
the wvarious germ cell tumors.  Other
abnormalities that can occur in the
suprasellar region do not occur in the pineal
region and vice versa.

Treatment and Prognosis

The management of intracranial
germ cell tumors in both children and adults
remains unsettled. Germinomas have a good
prognosis, as over 90% of patients can be
effectively treated with radiation therapy.
Because of their excellent prognosis after
radiotherapy, some feel that radiotherapy
can be started without tissue diagnosis in
case of multiple tumours located in the
midline of the brain, in the pineal and
suprasellar regions with normal
oncoproteins . Factors affecting the response
of intracranial germinomas to radiation
therapy have not been reported. The cystic
change of the tumor before irradiation was
the most notable factor determining radio-
responsiveness of intracranial germinomas.
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Large tumors with-out cystic components
usually decreased in size after 20-56 Gy of
irradiation and tended not to have residual
lesions. In general, solid tumors tend to be
more radioresponsive than cystic tumors
because solid tumors have more viable
tumor cells, better vascular supply, and
higher oxygen tension than cystic tumors.
[1314] Residual lesions were more frequently
detected in patients with large tumors or
with CSF seeding than in patients with small
tumors or without CSF seeding.
Teaching Point

Typical imaging findings on MRI in
a case of synchronous midline tumors with
normal CSF and serum tumor markers
obviate tissue diagnosis and the patient can
be taken for chemoradiation. In the present
case report, we have presented the imaging
findings of multiple midline germinomas
involving pineal, suprasellar and
opticochiasmatic regions which could be
helpful for radiologists to guide physicians
in planning a proper course of management
in such patients. Hereby we conclude that no
further evaluation is necessary before
initiating therapy in a case of synchronous
pineal and sellar germinomas with typical
neuroimaging features followed by tumor
marker work up.

Abbreviations

CT- Computed Tomography

MRI — Magnetic Resonance Imaging

PPTR- Papillary tumor of the pineal region
PPTID- Pineal parenchymal tumors of
intermediate differentiation
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