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Abstract: Intracranial multiple germ cell tumors (GCTs) are rare. In this article, we reported a case of intracranial 
multiple GCTs in an 18-year-old boy with symptoms of psychosis for 8 months also. Tumors in the pineal, sellar 
region, corpus callosum, bilateral lateral ventricles and fourth ventricle were confirmed by enhanced magnetic reso-
nance imaging (MRI) and stereotactic biopsy. Immunohistochemical analysis results demonstrated that the tumor 
cells were positive for CD117 and placental alkaline phosphatase (PLAP). The patient was treated by radiotherapy 
and the prescribed radiation doses were 18 Gy. After near 24 months of follow-up, no local recurrence and distant 
metastasis has been found.
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Introduction

Intracranial germ cell tumors (GCTs) are uncom-
mon, with diversity of clinical manifestations 
and diagnosis of this kind of disease is full of 
challenge [1]. Generally speaking, most GCTs 
are gonadal in origin. When they happen inside 
the calvarium, the primary sites are commonly 
in midline structures, especially the pineal and 
neurohypophyseal regions [2]. GCTs occur fre-
quently in the corpus callosum [3], thalami [4], 
basal ganglia [5], temporal lobe [6], cerebello-
pontine angle [7], medulla oblongata [8] and 
external acoustic meatus [9], while cases of 
GCTs with intracranial extension have been 
rarely reported. Here we reported a rare case of 
intracranial multiple GCTs in an 18-year-old boy 
treated in our institution. This present study 
was performed to enhance our understanding 
of the tumors in our population.

Case report

An 18-year-old boy presented with an 8-month 
history of hypologia, emotional lability, big tem-
per and poor academic performance. He had 

been admitted to a local hospital and scaned 
with magnetic resonance imaging (MRI). It was 
reported inhomogeneous long T1 and long T2 
abnormal signals existed near the anterior 
horns of bilateral lateral ventricles, but the origi-
nal MRI materials were missed. He was diag-
nosed of viral encephalitis and treated with acy-
clovir for half a month. But as a result, it can not 
help. When he was transferred to our hospital, 
he had symptoms of low-grade fever, excessive 
daytime lethargy, polyuria, polydipsia, nausea, 
vomiting, irritability, armpit hair reduction, pubic 
hair reduction and beating others.

Laboratory investigations revealed: white blood 
cell (WBC) 12.88×109/L, urine specific gravity 
1.01, total triiodothyronine (TT3) 0.42 ng/mL, 
total thyroid hormone (TT4) 2.5 ug/dL, free triio-
dothyronine (FT3) 1.05 pg/mL, free thyroid hor-
mone (FT4) 0.3 ug/dL, luteinizing hormone (LH) 
0 mIU/mL, follicle-stimulating hormone (FSH) 
0.38 mIU/mL, testosterone (TSTO) 6.36 ng/dl. 
The a-fetoprotein (AFP) levels of both serum 
and cerebrospinal fluid (CSF) were 10 ng/mL. 
The β-human chorionic gonadotropin (β-HCG) 
levels of both serum and CSF were 0.00 ng/mL.
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The brain computer tomography (CT) scans 
showed multiple irregular high-density lesions, 
some of which were accompanied by cystic 
degeneration and mass effect (Figure 1). 
Enhanced MRI revealed multiple similar round, 
nodular, massive long T1 and long T2 signal 
lesions locating in the pineal, sellar region, cor-
pus callosum, fourth ventricle, anterior horns of 
bilateral lateral ventricles and surrounding 
cerebral parenchyma. The lesion in pineal 
region (1.5 cm in diameter) had small nodular 
short T2 signal. The lesion in sellar region (1.5 
cm in diameter) had invaded pituitary stalk 

already. Anterior horns of bilateral lateral ven-
tricles were irregular, which had invaded corpus 
callosum and white matter deep in the frontal 
lobe. Mild edema existed around the lesions. 
The signal was heterogeneous and became 
inhomogeneous enhancement remarkably on 
T1-weighted (T1WI) MRI (Figure 2). There was 
no abnormality in the spinal cord with enhanced 
MRI (Figure 3).

The right corpus callosum had been chosen  
for stereotactic biopsy. Immunohistochemical 
staining showed cell patterns of germinoma 

Figure 1. CT scans findings. Axial images showing high density with multiple irregular lesions.

Figure 2. Brain MRI findings of the 
first examination. MRI revealing mul-
tiple space occupying lesion in the 
pineal, sellar region, corpus callo-
sum, fourth ventricle, anterior horns 
of bilateral lateral ventricles and sur-
rounding cerebral parenchyma (A, 
T1WI; B, T2WI). Lesions can be ob-
served clearly after contrast medium 
injection (C-E). (A-C, Axial view; D, 
Sagittal view; E, coronal view).
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with large clear cells and small lymphoid ele-
ments. CD117 and placental alkaline phospha-
tase (PLAP) positive cells can be observed eas-
ily (Figure 4). The patient was treated with X-ray 
radiation therapy. The prescribed radiation 
doses were 18 Gy, with 3 Gy per fraction, 5 
fractions per week.

Every 6 months, he visited our hospital for fol-
low-up evaluation of his serum levels of LH, 
FSH, TSTO, β-HCG and thyroid function, as well 
as MRI findings. LH, FSH, and β-HCG were nor-
mal in the history of follow-up all the time 
whereas he had hypothyroidism, diabetes insip-
idus and low level of TSTO.

Figure 3. Spinal cord MRI findings. Sagittal T1WI images of the neck (A), chest (B) and abdomen (C) showing no 
distant metastasis to the spinal cord after contrast medium injection.

Figure 4. Histological features of the tumor. Photomicrograph showing marked infiltration of lymphocytes and plas-
ma cells and macrophages including giant cells (H&E stain, A, 100×, B, 400×). Immunohistochemical analysis 
results demonstrating the tumor cells were positive for CD117 (C, 400×) and PLAP (D, 400×).
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We performed follow-up with brain MRI at 6, 
12, 18 and 24 months respectively after the 
first MRI in our hospital. MRI of 6-month showed 
the intensity of intracystic contents had 
changed. MRI of 24-month revealed that multi-
ple lesions in the pineal, sellar region, corpus 
callosum, fourth ventricle, anterior horns of 
bilateral lateral ventricles and surrounding 
cerebral parenchyma shrank more than before. 
High signal occurred on T2-weighted (T2WI) 
MRI and mild enhancement can be seen on 
enhanced scans. The anterior horns of bilateral 
lateral ventricles enlarged (Figure 5).

Discussion

Intracranial multiple GCTs are rare in intracra-
nial tumors. No similar cases have been report-
ed. These malignant intracranial tumors usually 
occur in children and adolescents [10]. 
Intracranial multiple lesions are used to being 
mentioned in association with aggressively 
infiltrative tumors such as gliomas, demyelinat-
ing diseases and multiple sclerosis [11]. 
Normally, the occurrence of intracranial multi-
ple GCTs is extremely rare and seldom to be 
considered among preoperative differential 
diagnoses.

The patient with symptoms of psychosis visited 
a local hospital. Based on the brain MRI find-
ings showing lesions at cerebral parenchyma 
around bilateral lateral ventricles, he was diag-
nosed of viral encephalitis. Antiviral and anti-
psychotic treatment was performed, but that 
didn’t work. On the contrary, the symptoms 
became aggravated because the characteristic 
of the lesions was still unknown. The first time 
he visited our institution, the diagnosis of GCTs 
was difficult to be defined owing to lack of neu-
rologic syndrome and other more information. 
When he had the symptoms of degeneration of 
secondary sexual characteristics and diabetes 
insipidus gradually, we started thinking about 
the possibility of compression to hypophysis 
caused by tumor [12]. Then the boy received a 
full examination of sex hormones. All contents 
were normal except low level of TSTO, so we 
thought maybe this disease was related to 
GCTs. In clinic, studies have confirmed that the 
GCTs need to be diagnosed by stereotactic 
biopsy [13]. By thinking it over, we decided to 
choose the right corpus callosum for operation 
in the end. Nowadays immunohistochemical 
staining for CD117 and PLAP is a well known 
method for diagnosis [14, 15]. The results of 
stereotactic biopsy showed that the tumor cells 

Figure 5. Brain MRI findings of 
24-month after radiotherapy. Figures 
showing a significant decrease in tu-
mor size (A-C, Axial view; D, Sagittal 
view; E, coronal view).
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were positive for CD117 and PLAP. Finally the 
diagnosis of intracranial multiple GCTs has 
been confirmed. As for the origin of the tumor in 
this disease, we’ve argued for a long time. 
Because the original MRI materials in the local 
hospital were missed, we can not draw a con-
clusion. The majority of us believed the psychi-
atric symptoms were caused by onset of the 
corpus callosum.

Intracranial GCTs mainly occurs in the pineal 
region, suprasellar region or basal ganglia 
region, and can easily spread through the cere-
brospinal fluid (CSF) [16]. We inferred intracra-
nial multiple lesions came into being through 
the spread of CSF in this case. At the same 
time, the spinal cord may be affected too. But 
fortunately, no lesions had been found with spi-
nal cord enhanced MRI. Radiation therapy has 
been regarded as standard therapy for GCTs in 
central nervous system [17]. The patient 
received it and then leaved hospital. The boy 
came back to our institution every 6 months. 
No evidence has showed regrowth of the 
lesions and all the psychiatric symptoms have 
been nearly cured. But there still exit hypothy-
roidism and Low level of TSTO, which we’ll con-
tinue to trace.

To the best of our knowledge, we describe the 
first case of intracranial multiple GCTs which 
has been followed up for 24 months with radia-
tion therapy for the tumor itself. The case 
shows intracranial multiple GCTs has no speci-
ficity at clinical manifestations. When the 
patient was found has symptoms of psychosis, 
endocrine alteration and space occupying 
lesion in the head, stereotactic biopsy and 
pathological examination should be used to 
diagnose definitely as soon as possible, so that 
misdiagnosis can be avoided.
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