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Nuclear Medicine for Pediatric Abdominal Tumors
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—{ Abstract ) —

The peculiar roles and utility of nuclear medicine for the clinical pediatric oncology are
described. The advantage of nuclear medicine is that the accumulations reflect the tumor
characteristics and that a single administration can examine the whole body. For tumor
imaging, there are some specific and non-specific tracers. Radioactive-iodine-labeled
metaiodobenzylguanidine (MIBG) visualizes neuroblastoma with very high specificity. 1311
(1231)-MIBG scintigraphy is very useful for the diagnosis, staging, the monitoring during
and after the treatment of neuroblastomas.

67Ga scintigraphy and 20T are the representative non-specific tumor imaging tracers.
These tracers and some specific tracers are also introduced.
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Fig.1 A case of neuroblastoma discovered
by mass screening (a 1-year-old girl)
1231.MIBG demonstrates mediastinal tumor
(open arrow) and some skeletal lesions
(arrowheads) .

(b)

Fig.2 Two cases of advanced neuroblastomas of a 4-year-old girl (a) and an 11-month-old girl
a . 2 MIBG demonstrates a large primary tumor originating from the left adrenal gland, and

diffuse bone marrow metastases,

b : 1281 MIBG shows not only a small accumulation in the primary tumor originating in the right
adrenal gland but also multiple abnormal accumulations in the skull, orbits, and other skeletal
lesions of the lower extremities and left supraclavicular and paraaortic lymph node metastases.
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Fig.3 Diffuse bone marrow relapse of
neuroblastoma of a 7-year-old boy
Bone scan (a) shows an almost normal
image, while abnormal visualization of the
diffuse bone marrow is seen on 123I-MIBG
scintigraphy (b).

Fig.4 Relapse of neuro-
blastoma in the skull
of a 4-year-old girl

A follow-up '2I-MIBG
scintigraphy reveals
abnormal accumulation in
the head (a : whole body
image, b : SPECT).
Biochemical markers were
within normal limits, and
abnormality could not be
easily detected by MRI
T2WI (c) at the same time,
One month later, the
tumor was detected in the
following MRI T2WI (d).
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Fig.5 Comparison of the images between 131-MIBG and 23-MIBG scintigraphy in a case of
multicentric neuroblastoma of an 8-year-old girl
The patient has two big neuroblastomas originating in the mediastinum (a) and left adrenal

gland (b).

BILMIBG demonstrates the mediastinal tumor but the adrenal mass cannot be

detected (c), while both tumors are clearly demonstrated by 1231-MIBG (d).
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Fig.7 67Ga scintigrams of renal cell carcinoma

in a 12-year-old girl
§7Ga accumulates in the renal mass.
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Fig.6 A case of lymphoma of a 9-year-old boy
67Ga scintigram shows an apparent
accumulation in the pelvis,

Fig.8 %7Ga scintigrams of a case of
lymphoma during the chemotherapy
(a 8-year-old boy)
He has a large tumor in the upper abdomen.
67Ga shows no accumulation in the tumor,
Moreover the scintigram shows remarkably
decreased accumulation in the liver, spleen,
lachrymal glands, and salivary glands and
increased uptake in the bones and both
kidneys is faintly visualized. His UIBC was
very low because of transfusion.
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Fig.10 Local recurrence of rhabdomyosarcoma
of an 11-year-old boy
MRI showed abnormal signal in the left internal
obturator muscle (a), but could not differentiate
between post-treatment-granulation and
recurrence, because no change was seen
compared with the previous studies. 201TI
SPECT showed abnormal accumulation {arrow-
head) (b) at the lesion. Follow up MRI revealed
regrowth of the local tumor (c).
20171 SPECT also demonstrates
unexpected metastases in the
right femoral bone (thick arrow)
and left inguinal lymph node
(thin arrow).

Fig.9 Adrenal carcinoma of a 7-
month-old boy
MRI T1 weighted coronal image
shows a large mass on the left
kidney (a), and 29T] SPECT
demonstrates abnormal accumu-
lation (b).
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Fig.11 A huge hemangioma in the retroperitoneum of an 8-month-old boy
The MRI (a) shows a large tumor, which shows low signal on TIWI, low and high signals on
T2WI, and good enhancement. 99MTc-HSA (D) SPECT (b) shows intense accumulation

corresponding with the tumor.
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