
4343

Pineal region tumors make up less than 1% of all intracranial neoplasms, 

with the majority being of germ cell origin. We describe the diagnostic 

evaluation and treatment of a patient presenting with neurological deficits 

who was found to have a germinoma of the pineal gland. 

CASE REPORT
A 28-year-old woman with an unremarkable past medical 

history presented to the emergency department with a 6-month 
history of headaches and the insidious onset of neurologic 
defi cits including hearing loss, slowed speech, fatigue, loss of 
appetite, hair loss, and presyncopal episodes. She described 
parietal region headaches that worsened during the day with 
slight improvement at night. She had previously been seen 
by her primary physician with complaints of excessive thirst, 
frequent urination, and abnormal menses and was found to 
have diminished thyroid function. Neurological examination 
revealed subtle left face and arm weakness, slight left pronator 
drift, right-sided tremor, and left-sided dysmetria. Extraocular 
muscles were abnormal on far leftward gaze, with the left eye 
demonstrating a mild lateral rectus palsy.

An unenhanced head computed tomography (CT) scan 
and subsequent gadolinium-enhanced magnetic resonance 
imaging (MRI) revealed a large midline mass centered in the 
pineal region with moderate to severe obstructive hydrocephalus 
 (Figure 1). Th e MRI demonstrated a solid and cystic-enhancing 
mass with imaging fi ndings suggestive of a pineal germinoma, 
although there were a number of alternative, albeit less likely, 
diff erential pathologic considerations for the appearance of this 
mass. 

Dexamethasone was initiated for cerebral edema in addition 
to levetiracetam for seizure prophylaxis. Th e patient underwent 
an endoscopic third ventriculostomy with tumor biopsy. His-
tological analysis was compatible with a germinoma (Figure 2). 
Initial cerebrospinal fl uid (CSF) cytological testing was negative 
for malignant cells and showed CSF tumor marker levels of 2.5 
mIU/mL for beta-human chorionic gonadotropin (beta-HCG) 
and <0.5 ng/mL for alpha-fetoprotein (AFP). Follow-up serum 
screening results 1 month later revealed a beta-HCG of 5 mIU/
mL and AFP of 1.5 ng/mL. MRI of the spinal axis was negative 
for drop metastases. 
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Th e patient’s postoperative course was complicated by dia-
betes insipidus treated with intranasal desmopressin. Th e pa-
tient received whole ventricular radiation therapy followed by a 
boost to the tumor and its margin to a total dose of 4500 cGy 
using intensity-modulated radiation therapy over the course of 
5 weeks. Early posttreatment imaging demonstrated consid-
erable interval improvement in the appearance of the tumor 
bed  (Figure 3); however, surveillance imaging will be needed 
to confi rm complete resolution of the neoplasm. 

DISCUSSION
Pineal region tumors are rare and make up <1% of all in-

tracranial neoplasms (1). Germ cell tumors (GCTs) account for 
50% of tumors found in the pineal region, with the majority 
being pure germinomas (1, 2). Germinomas may be found in 
the pineal recess (50%–65%), suprasellar region (25%–35%), 
and basal ganglia/thalamus (5%–10%) (3). Th e median age of 
diagnosis for a CNS GCT is 10 to 12 years, with a male pre-
dominance of up to 3:1 (1, 4, 5). In individuals with a GCT 
in the pineal region, male predominance is 12:1 (1, 4, 5). Th e 
clinical presentation of a pineal germinoma includes fi ndings of 
increased intracranial pressure and/or hydrocephalus: headache, 
nausea, vomiting, papilledema, lethargy, and somnolence. Parin-
aud syndrome can be found in patients with pineal GCTs and 
is characterized by paralysis of upward gaze in addition to loss 
of accommodation, convergence, and pupillary light refl ex (3).

The differential diagnosis for neoplastic masses in the 
pineal region includes GCT (pure germinoma, World Health 
Organization [WHO] grade 2) and nongerminomatous 
cell tumors, including pineal parenchymal tumors such as 
pineocytomas (WHO grade 1), pineoblastomas (WHO grade 
4), pineal parenchymal tumors of intermediate differentiation 
(no current WHO grade), and papillary tumors of the pineal 
region (WHO grade 2–3). Germinomas typically demonstrate 
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increased attenuation relative to gray matter on CT as well as a 
draped confi guration with respect to the posterior third ventricle 
(6, 7). Lesions are typically isodense to hyperintense to gray 
matter on T1- and T2-weighted MRI, with cystic and necrotic 
changes seen in larger masses (6, 7). Avid enhancement is seen 
following intravenous contrast administration. MRI of the entire 
neuroaxis and lumbar puncture is recommended to assess for 
CSF seeding and drop metastases (6). Other lesions encountered 
in the pineal region include, but are not limited to, exophytic 
tectal astrocytomas, pineal cysts, epidermoids/dermoids, 
neurocysticercosis, and tentorial incisure meningiomas.

Establishing a defi nitive diagnosis of a germinoma is quite 
important due to the pronounced diff erences in treatment options 
compared with other histological subtypes found in this area. Ger-
minomas are particularly sensitive to radiation therapy, and long-
term survival rates between 79% and 90% have been routinely 
achieved (8). External-beam radiation therapy distributes ionizing 
radiation from a source outside the patient to produce permanent 
cancer cell DNA strand breaks. Th e current standard of care 
predicates the use of whole ventricular radiation therapy with an 
additional boost to the tumor versus craniospinal irradiation (9). 
Whole ventricular radiation therapy achieves reduced recurrence 
rates and decreased spinal failure compared with craniospinal 
irradiation (9). Th e addition of neoadjuvant chemotherapy can 

Figure 1. (a) Axial noncontrast CT image demonstrates a pineal region mass 

(white arrow) with intrinsic hyperdensity and associated obstructive hydrocepha-

lus. (b) Axial T2-weighted, (c) axial, and (d) coronal postcontrast T1-weighted 

MR images reveal a T2 signal isointense to gray matter with intermixed cystic 

foci (white arrow in b) and avid enhancement following contrast administration 

(large white arrows in c and d). A separate T2 hypointense (small black arrow in 

b) and enhancing (small white arrow in c) nodule is seen at the interface of the 

septum pellucidum and left forniceal body, which suggests local cerebrospinal 

fluid dissemination of tumor. Additional, peripherally enhancing cystic foci are 

present within the midbrain tectum (black arrows in d).

Figure 3. MR images following radiotherapy show a marked improvement in 

the appearance of the tumor bed. Near complete resolution of the large mass in 

the pineal fossa is seen with minimal residual enhancement along the margin of 

the splenium of the corpus callosum (arrows in c and d). There is considerable 

reduction in the extent of the previously seen peripheral enhancement involving 

the cystic components within the tectum of the midbrain (arrows in a and b).

Figure 2. (a) Histologic examination of the biopsy specimen reveals predominantly 

monotonous polygonal shaped cells with prominent nucleoli and cytoplasm ranging 

from clear to eosinophilic. Immunohistochemical stains for (b) OCT 3/4 and (c) CD117 

reveal strong reactivity. CD117 marker may also be found in other tumors such as 

gastrointestinal stromal tumors, whereas OCT 4 is relatively specific for germ cells. 

When CD117 and OCT 4 are used together, they are quite specific for a germinoma.
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lead to a reduced radiation dose and volume with localized ger-
minomas, which is of particular importance in pediatric patients 
(10). Eff orts to minimize toxicity may lead to a reduced side eff ect 
profi le without sacrifi cing tumor regression (10). 
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