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INTRODUCTION

IN VARIOUS KIND OF TUMORS, extraosseous accumulations
on bone scintigraphy have ever been reported. They can
be seen in primary malignant tumors, such as breast
tumor,1 neuroblastoma, bile duct tumor,2 and malignant
fibrous histiocytoma.3 Although there are reports of
extraosseous uptake in primary brain tumors with 99mTc
bone scintigrapy,4 to the best of our knowledge no case
has been reported in which Single Photon Emission CT
(SPECT) was used. We report on two cases of primary
brain tumor which showed extraosseous accumulation
evaluated with SPECT.

CASE REPORTS

Case 1.   A 54-year-old man had paralysis and paresthe-

sia of the left upper limb. CE-MRI revealed two enhanced
tumors and the tumor of the parietal lobe had central
necrosis (Fig. 1). A preoperative whole body bone scan
was taken 3 hours after the intravenous injection of 740
MBq 99mTc- Hydroxy Methylene Diphosphonate (HMDP)
and revealed a mild uptake in the right skull (Fig. 2a).
Furthermore, bone SPECT was taken with a triple head
rotating gamma camera (GCA9300DI). In SPECT, there
were two mild accumulations corresponding to brain
tumors shown in an MRI study in the right frontal and
parietal lobes (Fig. 2b). 201Tl SPECT was also taken 15
min after the intravenous injection of 111 MBq of 201Tl
chloride and it delineated two brain tumors with intense
uptake (Fig. 3). The patient underwent extraction of the
tumor and was diagnosed pathologically to have glioblas-
toma with hypervascularity and necrosis.

Case 2.   A 72-year-old woman presented with palsy of
the right upper limb. CE-MRI revealed an enhanced mass
with peritumoral edema in the left brain (Fig. 4). 99mTc
bone scintigraphy showed no abnormality (Fig. 5a). In
contrast, SPECT showed intense uptake by the left
frontal lobe tumor and the region of the uptake was
smaller than that of abnormal 201Tl accumulation on 201Tl
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SPECT (Fig. 5b, 6). Whole body 67Ga SPECT5 was also
performed and it indicated increased tracer uptake by the
left brain tumor (Fig. 7). She was diagnosed to have
malignant lymphoma by biopsy and underwent further
chemotherapy.

Fig. 1   CE-MRI showed the brain tumors and the tumor in
parietal lobe had necrosis.

Fig. 2a    99mTc bone scintigraphy revealed mild uptake in right
skull.

Fig. 2b    In bone SPECT, there were two accumulations in right
frontal and parietal lobes, with decreased uptake inside and
increased uptake outside.

Fig. 3    201Tl also intensely accumulated to the tumor where
99mTc bone SPECT showed extraosseous uptake.

Fig. 4    In CE-MRI, the left frontal lobe tumor with strong
enhancement and peri-tumoral edema was shown.
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Fig. 5a    99mTc bone scintigraphy showed no abnormality.

Fig. 5b    Bone SPECT revealed intense uptake of tracer in left
frontal lobe.

Fig. 6    201Tl accumulated intensely to the tumor corresponding
to the tumor shown in CE-MRI.

Fig. 7    Whole body 67Ga SPECT showed intense accumulation
in left brain tumor.

DISCUSSION

Extraosseous accumulations of 99mTc phosphate com-
plexes are phenomena which can often be seen. They can
be seen in primary malignant tumors such as pulmonary
tumor, neuroblastoma, metastatic malignant tumor such
as hepatic metastasis, benign tumor such as myoma of the
uterus, meningioma, cerebral infarction, myocardial in-
farction, imflamation, and ectopic calcinosis.6 Yasuda et
al.2 demonstrated that among 509 bone scintigraphies they
found 43 cases of extraosseous uptake and 2 of 43 were of
extraosseous uptake in primary malignant tumors. But no
case of extraosseous uptake in primary brain tumors was
seen. In our division, we saw 29 cases of extraosseous
uptake among 2,607 cases from April, 2001 to March,
2002 and 2 of 29 were of extraosseous uptake in primary
brain tumors. Bone scintigraphy was perfomed to detect
skeletal metastasis because these two patients were sus-
pected of having metastatic brain tumor at the beginning,
and it was revealed that the brain tumor showed signs of
extraosseous accumulation. Comparing bone SPECTs
with 201Tl SPECTs, the regions of abnormality of both
SPECTs are very similar in the case of glioblastoma, but
in case of malignant lymphoma the region showing in-
tense uptake of 99mTc Methylene Diphosphonate (MDP)
was smaller than that of 201Tl SPECTs. There have been
a variety of explanations of the mechanism of extraosseous
uptake in non-calcifying lesions: increased vascularity,
capillary permeability, cellular abnormality in calcium
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metabolism, abnormality in binding of 99mTc phosphate
complexes to phosphate enzymes, and binding of 99mTc
phosphate to immature collagen were reported as major
mechanism.3,7–9 Concerning increased vascularity,
Chaudhuri et al. denied that uptake can be invoked for
hypervascularity.1 Zucker et al. indicated that accumula-
tion of 99mTc phosphate complex at first occurred in the
margin of infarction with blood flow. This fact suggests a
correlation between uptake of 99mTc phosphate complex
and blood flow around the necrotic lesion.10 In contrast,
Siegel et al. demonstrated that tissue with a decrease in
blood flow is accompanied by an increase in the uptake of
99mTc diphosphonate (EHDP) through another route.11

From the viewpoint of pathological findings in the two
cases, necrosis and increased vascularity can be seen in
the case of glioblastoma, and in the case of malignant
lymphoma hypervascularity was demonstrated. These
facts suggests a correlation between the uptake of 99mTc
phosphate complex and hypervascularity and accumula-
tion to the margin of the necrosis. In conclusion, it was
demonstrated from these two cases that bone SPECT
more readily enabled accurate assessment of extraosseous
accumulation to the primary brain tumor than the conven-
tional bone scintigraphy.
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