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INTRODUCTION

Germinomas account for halves of  the pineal gland 
tumors and most prevalent primary intracranial neoplasms. 
They account for 2–5% of  the central nervous system 
(CNS) malignancies in Western countries.1 The most of  
the patients present in early second decades with varied 
neurological presentations. Intracranial germinomas have 
special predilections for male gender during puberty 
suggesting a hormonal influence.2,3 Histologically, 
the pure germ cell tumor accounts for up to 60% of  
intracranial subtype and has special predilections for 
midline structures. The pineal and suprasellar regions are 

most commonly involved, whereas synchronous bifocal 
involvement occurs in 10% of  all intracranial germ cell 
tumors (GCTs).4,5 When they affect the pineal region, 
then patients present with neurological manifestations of  
raised intracranial tension due to obstruction of  cerebral 
aqueduct.6 Bifocal involvement of  pineal region, as well as a 
supra seller region, is being increasingly recognized though 
overall is a rare entity. Suprasellar involvement manifests 
endocrinologically and usually becomes presenting features 
in bifocal or synchronous involvement.

Here, we report an adolescent presented with 
hypopituitarism and features of  delayed puberty that 
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Germinomas represent the most frequent tumor type in the pineal region and the synchronous 
involvement in the suprasellar region, known as bifocal disease, is increasingly recognized. 
Synchronous primary intracranial germ cell tumors are rare. Among all germ cell tumors, 
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also known by the entity “double mid-line atypical teratoma.”  An adolescent male with 
phenotypic features of delayed puberty presents with features of hypopituitarism and 
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diagnosed as a case of bifocal intracranial germinoma. Interestingly, he was lacking features 
of diabetes insipidus, which is a conspicuous feature in other reported cases. He was treated 
further with ventricular shunting followed by cranio spinal irradiation. The complex nature of 
endocrinological manifestations in bifocal intracranial germinoma will enriches our knowledge 
toward a potentially curable neuroendocrinological situation.
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subsequently was diagnosed as synchronous intracranial 
germinoma. After initial neurosurgical shunting to tackle 
obstructive features, he was successfully treated with 
craniospinal irradiation and later on hormonal replacement.

CASE REPORT

A 15-year-old male student attends emergency with 
altered sensorium for the past 2 h and gradually worsening 
headache accompanied with one episode of  vomiting. 
The type of  headache was initially dull and non-radiating 
without any features of  neurological deficit. He had a 
history of  headaches which were increasing the intensity 
gradually and he experienced one episode of  vomiting 
which was a projectile in nature. His medical records were 
unremarkable for any disease or drug intake, but his parents 
were anxious for some weight loss for a few months which 
was attributed to his stress for the upcoming examination. 
Five to six months before the occurrence of  headache, he 
was a very energetic student. He had a history of  loss of  
appetite for the same duration.

On examination, he presented with striking paleness 
with dry skin, less developed secondary sexual characters 
(Tanner Stage 2). Neurological examination revealed 
a complete right third, fourth, and sixth cranial nerve 
palsies. The rest of  the systemic examination was 
unremarkable.

On admission, blood pressure was 80/40  mmHg with a 
pulse rate of  100 beats/min and Spo2 was 98% at room 
air. His blood glucose level on the strip test was 48 mg/dl. 
After recording his vitals, he was started immediately with 
one ampule of  D 50.

There was a complete right third cranial nerve palsy 
along with the right fourth and sixth cranial nerve palsies. 
Examinations of  other systems were unremarkable. 
Laboratory results on admission revealed mild anemia 
with hyponatremia (Na+108 mmol/L). After initial 
stabilization with dextrose and intravenous hydrocortisone, 
the patient was shifted to the intensive care unit and 
computed tomography (CT) of  the brain was performed. 
CT scan of  brain shows (Figure 1) – 47 mm × 44 mm well-
defined mass lesion in the midline at pineal gland region 
with nodular peripheral calcifications, homogeneous 
intense enhancement on contrast compressing both 
3rd ventricle, dilated both lateral ventricle, cortical sulci 
effaced, basal cistern, and Sylvian fissure effaced whereas 
posterior fossa was normal. Endocrinological evaluation 
was done afterward yields partial insufficiency of  the 
adrenocorticotropic, gonadotropic, and thyroidal axis as 
well as hyperprolactinemia (Table 1). At this stage, the 

provisional diagnosis was intracranial midline enhancing 
mass lesion associated with hypopituitarism and mass 
effect on the thirs ventricle. Subsequently, the patient 
was initiated with steroid followed by oral levothyroxine 
and later testosterone replacement. Two days after 
admission patient regained consciousness fully and a 
dose of  hydrocortisone was gradually tapered. Further 
neurological examination at this stage showed bilateral 
mild papilledema with restricted upward gaze and failure 
of  convergence. Planters were bilaterally extensor so 
also exaggerated reflexes. The power of  lower limbs 
was four out of  five without any sensory or autonomic 
manifestations.

Figure  1: Well-defined mass lesion in the midline at pineal gland 
region with nodular peripheral calcifications, homogeneous intense 
enhancement on contrast compressing both third ventricle and dilated 
both lateral ventricles

Table 1: Endocrinological evaluation of the 
adrenocoticotropic, gonadotropic, thyroidal 
axis, and hyperprolactinemia
Hormonal axis Results Normal Range
Adreno cortico tropic axis

Basal cortisol (µg/dl) 1.74 5–25 µg/dl
Basal ACTH (pg/ml) 4 5–60
Cortisol after ACTH 
stimulation (µg/dl)

14.2 >20

Thyroid axis
TSH µU/ml 0.056 0.34–4.25
Free thyroxine (ng/dl) 0.56 0.8–1.7 ng/ml

Gonadotropic axis
FSH (IU/l) 0.6 1–10
LH (IU/l) 0.4 1–10
Testosterone (ng/dl) 98 350–900

Lactotropic axis
Prolactin µg/dl 24 2–18

Somatotropic
IGF 1 ng/ml 68 ng/ml 132–475 ng/ml

ACTH: Adrenocorticotropic hormone, TSH: Thyroid stimulating hormone, 
FSH: Follicle‑stimulating hormone, LH: Luteinizing hormone, IGF: Insulin‑like 
growth factor‑1
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On further evaluation, magnetic resonance imaging (MRI) 
scan of  the head shows large heterogeneously enlarging 
mass in pineal gland region with calcification within 
and compressing cerebral aqueduct with obstructive 
hydrocephalus. Small enhancing mass lesion in pituitary 
fossa (Figure 2). No metastasis was noted on the MRI scan 
along the craniovertebral axis. Sr. Serum alpha-fetoprotein 
(AFP) and beta-human chorionic gonadotropin (ß-HCG) 
were measured in the normal range (<0.605  IU/L and 
3.64 IU/L, respectively).

Evaluation of  cerebro spinal fluids results was normal 
including cerebrospinal fluid (CSF) ß-HCG and AFP-
(β-hCG concentration in CSF: <0.4  IU/L; and AFP in 
CSF: <53.2 IU/L).

He was treated by the neurosurgical team, had an 
endoscopic biopsy of  the pineal tumor, and a right 
ventriculoperitoneal shunt was performed. Histopathology 
report showed sheets of  large cells having a round vesicular 
nucleus, prominent nucleoli, and vacuolated cytoplasm. 
Mitotic activity was prominent. Lymphocyte aggregates 
were seen surrounding the tumor cells confirming the 
diagnosis of  germinoma (Figure 3).

The patient showed excellent recovery after the operation 
though mild ataxia persisted on the past follow-up. He 
underwent radiotherapy with craniospinal irradiation 
covering the entire CNS according to the protocol. 
Thereafter, he was advised for replacement with 
hydrocortisone, levothyroxine, and parenteral testosterone 
therapy.

DISCUSSION

The origin of  a GCT remains unclear with several 
controversies. This malignant tumor originates from 
primordial germ cells which have migrated from yolk sac 
developments.6,7 The most common age of  presentation is 
the first and second decade of  life with male predominance.3 
The World Health Organization classifies CNS GCTs 
histologically into the following groups, Germinoma – Pure 
and with syncytiotrophoblast, non-germinomatous GCTs, 
teratoma, embryonal carcinoma, Yolk sac tumor or 
endodermal sinus tumor, and choriocarcinoma.8

Pure germinoma accounts for 65% of  all CNS GCTs 
and is predominantly found in midline structure where 
their migration is arrested during fetal development. 
Intracranial GCTs express germ cell-specific proteins 
such as MAGE-A4, NY-ESO-1, and TSPY which indicate 
primordial germ cell origin. Individuals with Klinefelter 
syndrome (47 XXY Genotype), down syndrome, and 

neurofibromatosis type  1 are susceptible to developing 
intracranial GCTs. Alterations of  the p14 gene and 
mutations of  the c-kit gene have been found in a sizeable 
number of  intracranial germinoma patients. Up to 
185 patients of  intracranial GCT showed the synchronous 
involvement of  pineal as well as suprasellar involvement. 
Our patient was suffering from large germinoma 
encroaching lateral ventricle apart from midline structures. 
As there was more than midline structure involved in our 
case, metastasis has to be excluded with further cranio 
axial neurological imaging studies. The frequent seed of  
tumor in ventricles and CSFs is, in general, agreement of  
metastasis which however was not presented in this case.

Site, size, and behavior, as well as age mainly determine 
clinical behavior as in most of  the other intracranial 
tumors. As a general rule, pineal lesions being commonly 
involved, mostly present with neurological symptoms. 
Obstruction of  cerebral aqueduct results in increased 
intracranial pressure and manifested with a headache, 
diplopia, vomiting, or papilledema.6,9 Our patient was 

Figure  2: Magnetic resonance imaging scan of the head shows 
large heterogeneously enlarging mass in pineal gland region with 
calcification within and compressing cerebral aqueduct with obstructive 
hydrocephalus. Small enhancing mass lesion in pituitary fossa

Figure  3: Sheets of large cells having round vesicular nucleus, 
prominent nucleoli, and vacuolated cytoplasm, prominent mitotic 
activity. Lymphocyte aggregates are also seen surrounding the tumor 
cells confirming the diagnosis of germinoma
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suffering from features of  raised intracranial pressure 
for a considerable duration before an endocrinological 
emergency develops. Involvement of  the suprasellar region 
disrupts the hypothalamic-pituitary axis. Interestingly, 
features of  the central diabetes insipidus were absent in 
this case which is otherwise a common association. This 
supports the varied endocrinological presentation of  a 
complex intracranial tumor. Synchronous germinoma 
tends to present with endocrinological manifestations as 
the suprasellar region was an enclosed space and tumor 
reaches a critical mass. Delayed puberty, low testicular 
volume scanty secondary sexual characteristics, in this 
case, supports the possibility of  long standing nature of  
intracranial germinoma.

Theoretically, total surgical resection of  the tumor is the 
gold standard treatment, which is frequently hampered due 
to the deep-seated nature of  the CNS GCT. Therefore, 
craniospinal irradiation stands as the treatment of  choice 
in most of  the cases. A  late sequel of  neurocranial 
irradiation often manifests as significant morbidity and 
should be taken into account when treatment protocol is 
to be planed.6,10

A complete remission with a 5-year survival of  more than 
90% has been achieved with radiotherapy alone in the 
case of  CNS germinoma.10 The role of  chemotherapy 
is controversial and large prospective data are needed to 
draw a conclusion.

CONCLUSION

The complex nature of  endocrinological manifestations in 
bifocal intracranial germinoma is challenging and attending 
physician must be equiped with the essential knowledge to 
arrive a diagnosis.
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