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High Uptake on 11C-methionine Positron Emission
Tomographic Scan of Basal Ganglia Germinoma

with Cerebral Hemiatrophy
Akira Sudo, Tohru Shiga, Maki Okajima, Kyoko Takano, Satoshi Terae, Yutaka Sawamura, Akiko Ohnishi,

Kazuo Nagashima, and Shinji Saitoh

Summary: We herein describe a 12-year-old male patient
with a germinoma of the basal ganglia who presented with
progressive hemiparesis. MR imaging showed ipsilateral
cerebral hemiatrophy predominantly in the left basal gan-
glia, whereas no mass or enhancement was depicted. Single
photon emission CT revealed no significant uptake of thal-
lium, whereas 11C-methionine positron emission tomogra-
phy showed clearly discernible uptake in the left putamen.
Stereotactic biopsy, referencing the results of 11C-methio-
nine positron emission tomography, was performed, allow-
ing histologic verification of germinoma to be established.
11C-methionine positron emission tomography was the only
technique that indicated the precise localization of the
tumor in our patient and enabled biopsy-based final diag-
nosis of the basal ganglia germinoma without any overt
mass formation.

Approximately 5% to 10% of intracranial germino-
mas arise from the basal ganglia. Early diagnosis of
this type of tumor is often difficult because its pro-
gression is very slow and it shows only subtle signal
intensity change or no mass effect on MR images
obtained during the early course of the disease (1, 2).
Nonetheless, early diagnosis is crucial because germi-
noma is highly sensitive to radiation therapy and
chemotherapy and delayed treatment can result in
more severe neurologic deficits (3, 4). Recently, sin-
gle photon emission CT and positron emission to-
mography (PET) have been used to detect brain tu-
mors. In particular, 11C-methionine PET (MET-PET)
has been reported to be beneficial for the evaluation
of the metabolic activity of malignant brain tumors
(5). However, the usefulness of MET-PET in infiltra-
tive germinoma remains unclear. We studied a case of
basal ganglia germinoma that showed only brain
hemiatrophy but no mass formation and found that
MET-PET was very useful for diagnosis and precise
localization of the tumor.

Case Report
A 12-year-old, previously healthy and developmentally nor-

mal, left-handed Japanese male patient developed slow pro-
gressive right-sided hemiparesis, which had originated in the
right hand and gradually spread to the right leg during 1.5
years. He was admitted to a hospital because of intermittent
vomiting. Brain hemiatrophy was identified by using MR im-
aging, but a brain tumor was not suspected at that time. The
patient was referred to our hospital because he was suspected
of having a degenerative disorder. At admission, he could walk
but was found to have right spastic hemiparesis with hyperre-
flexia and dystonic posture of the right hand. Right Babinski
sign was positive. His mental status examination was within the
normal range, but his school performance had declined.

Laboratory examination revealed mildly increased serum
�-fetoprotein (560 ng/mL; reference amount, �100 ng/mL).
�-human chorionic gonadotropin was not detected in the se-
rum but was increased in CSF (1.0 mIU/mL; reference amount,
�0.5 mIU/mL).

CT and MR imaging of the brain revealed left cerebral
hemiatrophy, predominantly in the left basal ganglia and thal-
amus, without mass formation. Subtle high intensity was shown
within the internal capsule on T2-weighted images (Fig 1A),
but no enhancement was seen (Fig 1B). Slow growing germi-
noma arising from the basal ganglia was suspected, and single
photon emission CT and PET studies were performed to define
possible tumor localizations. Single photon emission CT with
thallium-201 identified no significant uptake, whereas the
MET-PET study clearly showed discernible uptake in the left
putamen (Fig 2). MET-PET findings allowed us to perform
CT-guided biopsy targeting the high uptake lesion. A his-
topathologic examination revealed the two-cell pattern of large
tumor cells and small lymphocytes (Fig 3A). The tumor cells
were positive on immunohistochemical staining with placental
alkaline phosphatase (Fig 3B). The diagnosis of germinoma
was verified. Radiation therapy of 24 Gy to a whole ventricle
field and a 6-Gy boost to the left basal ganglia was adminis-
tered after four courses of the induction of chemotherapy with
ifosfamide, cisplatin, and etoposide. One year after treatment,
the patient remained tumor free and his clinical condition had
gradually improved.

Discussion
Ipsilateral hemiatrophy is reported to occur in ap-

proximately 20% of germinomas originating in the
basal ganglia and thalamus (2, 6). Diagnosis of ger-
minoma in these sites is often delayed because of a
slow progressive clinical course and subtle findings
without space-occupying lesions shown on CT scans
or MR images (1–3, 6). A male patient younger than
25 years with gradually progressive hemiparesis and
cerebral hemiatrophy involving the basal ganglia
should be suspected of having germinoma, even in the
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absence of any overt mass lesion (3). For our patient,
CT, MR imaging (plain and enhanced), and thallium
single photon emission CT failed to detect specific
locations of the tumor. Nevertheless, MET-PET
readily detected the lesion of the hot spot. This find-
ing was critical to locating the precise biopsy target
lesion, which ensured successful treatment. This is a
rare report in which only MET-PET clearly defined
the localization of an intracranial brain tumor.

Imaging that uses amino acid metabolism, such as
MET-PET, has been adopted, particularly for imag-
ing of malignant tumors, because amino acid trans-
port is generally increased in malignant tumors and
because this imaging modality is less influenced by
inflammation in comparison with fluorine-18-fluoro-
deoxyglucose-PET (5). In contrast to fluorine-18-flu-
orodeoxyglucose, background uptake of MET in nor-

mal brain tissue is very low; therefore, MET-PET
provides excellent contrast, particularly of brain tu-
mors from the background (5, 7).

MET-PET has been reported to be superior to
other modalities in detecting the extent or staging of
gliomas (7–11). Sasaki et al (7) investigated the extent
of tracer uptake in 23 patients with astrocytic tumors
and showed that increased MET-PET uptake was
greater than that of thallium single photon emission
CT or fluorine-18-fluorodeoxyglucose-PET in most
cases. Moreover, MET uptake of malignant astrocy-
toma was significantly greater than that of benign
astrocytoma. Sato et al (9) found that a positive cor-
relation was present between the proliferative capac-
ity of the brain tumor and MET-PET uptake and that
MET-PET uptake was significantly greater in high
grade gliomas than in low grade gliomas. However,

FIG 1. MR imaging findings in the case of
a 12-year-old, previously healthy and devel-
opmentally normal, left-handed Japanese
male patient who developed slow progres-
sive right-sided hemiparesis, which had
originated in the right hand and gradually
spread to the right leg during 1.5 years.

A, Axial view T2-weighted MR image
(4000/96.0 [TR/TE]) shows a high intensity
area in the left internal capsule, with volume
loss of the left basal ganglia and thalamus.
The lateral ventricle, sulci, and sylvian fis-
sure are dilated on the left side.

B, Contrast-enhanced T1-weighted MR
image (600/14) shows no enhancement in
the lesion.

FIG 2. Comparison of Tl-weighted single
photon emission CT and MET-PET findings
in the same case as that shown in Figure 1.

A and B, Axial sections of thallium-201
single photon emission CT (Tl-weighted sin-
gle photon emission CT) show no abnormal
uptake.

C and D, Axial sections of MET-PET, ob-
tained at the same level, show definite high
uptake in the left basal ganglia.

E and F, MET-PET scans superimposed
over MR images clearly show that the high
uptake portion (standardized uptake value
�1.6) on the MET-PET scans is in the left
putamen.

FIG 3. Histopathologic examination of a
specimen obtained from the left putamen
by stereotactic biopsy.

A, Hematoxylin and eosin staining shows
two different types of cells: large atypical
cells (tumor cells) and infiltrating lympho-
cytes (original magnification, �200).

B, Placental alkaline phosphatase stain-
ing shows positive tumor cells (original
magnification, � 200)
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few reports of MET-PET imaging of lesions other
than other brain tumors, including germinomas, have
been presented. With germinomas, abnormalities
may not be detected by CT or MR imaging during the
early stage of the tumor, although the tumor is later
seen as a space-occupying lesion with mass effect (3).
Therefore, we speculate that MET-PET is also worth-
while for imaging germinomas, particularly in cases
without space-occupying lesions. Nonetheless, we
should keep in mind that MET uptake has been
observed also in inflammatory processes (5) and ce-
rebrovascular diseases (12).

Conclusion
This case report suggests the usefulness of MET-

PET in the detection of basal ganglia germinoma
without overt mass formation. MET-PET should be
considered for pediatric patients with progressive
hemiparesis and the MR imaging finding of only ce-
rebral hemiatrophy.
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