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Physiological development and pitfalls on bone scan,
renal scintigraphy and "*I-MIBG scintigraphy

Mayuki Uchiyama
Department of Radiology, The Jikei University School of Medicine

—{ Abstract

A worldwide survey performed by the Nuclear Medicine Global Initiative showed that the
3 most common procedures were bone scans using *"Tc, radionuclide renogram using *"Tc
and renal scarring and differential function imaging using *"Tc DMSA, followed by *I-MIBG
scintigraphy. Pitfalls and pseudodiseases are presented on bone scan, renal scintigraphy
and I-MIBG scintigraphy. On bone scan, physiological development has to be recognized.
Physiological increased accumulation is seen in the growth lines, especially hot spot in the
ischiopubic synchondorosis is recognized in children about 10 years of age and disappears after
1~2 years. Steroid has an effect on the finding of the growth lines. On radionuclide renogram,
water loading must be performed before the examination, and emulgent challenge has to be
considered to estimate obstruction of urinary tract. Setting the region of interest is considered
with attention to evaluate renal function and obstruction of urinary tract in patients with
duplication of renal collecting system or ectopic kidney. On *I-MIBG scintigraphy, physiological
accumulation in lachrymal gland, salivary gland and brown adipose tissue has to be distinguished
from tumor accumulation. Generally inflammatory tissue does not take up MIBG, although
MIBG accumulates in radiation hepatitis.
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Fig.1 Follow-up bone scans for a boy with LCH at 15 years old (a) , 16 years and 6 months 2 ‘ b ‘ c
old (b), 17 years and 6 months old (c) . Until 16 years old, high accumulation is
seen at growth lines. At 17 years old, physiological accumulation of growth lines

decreases.
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Fig.2 LCH in a boy 10years of age.

a :Bone scan at 10years and 5 months old shows abnormal increased
accumulation in left ischium indicated LCH finding and mild increased
accumulation in bilateral ischiopubic synchondroses (IS) distinguished
physiological finding.

b : At 11 years and 7 months old, right IS accumulates more and increased

accumulation in left IS disappeares.

:At 11 years and 9 months old, accumulation of right IS increases more.

1At 13 years and 10 months, increased accumulation in right IS disappears.

e - The pelvic radiograph shows osteolytic lesion with expansion in left
ischium considered LCH finding, no abnormality in bilateral ischiopubic
synchondroses.
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Fig.3 Recurrent multiple bone metastases of neuroblastoma in a boy 8 years of age

alblc

a :Bone scan shows abnormal accumulation in multiple regions of skeletal systems.
b : After steroid therapy, physiological accumulation of growth lines decreases.
¢ :'®I-MIBG scan does not show metastases around of knee joints.
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Fig.4 Bilateral hydronephrosis in a boy 3 months
of age
a: ®"Tc MAG;, renal scintigraphy shows
retention of tracer in bilateral renal
pelvis, undetectable bilateral ureters
and bladder.
b : Renogram shows obstructive pattern.
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Fig.5

Neuroblastoma in a girl 7
months of age. '**-MIBG
scan shows increased
accumulation in bilateral
shoulders considered
physiological finding.
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Fig.6 Neuroblastoma in a girl 5years of age

a : CT shows a huge mass in retroperitoneum.

b : '*-MIBG scan shows abnormal accumulation in abdomen and wide spread skeletal system.

¢ : Follow-up '®°-MIBG scan 2 years after radiation therapy shows increased accumulation in liver
with triangular shape
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Fig.6
d:
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SPECT shows rectangle shaped accumulation in liver.

“"Te-PMT hepatobiliary scintigraphy shows decreased accumulation in liver with
abnormal avidity on '*°I-MIBG.

m|o|
= ||

: Exposure field includes liver with abnormal avidity on '#°-MIBG.
g:

One year and 6 months after radiation therapy, CT shows low density area in liver
with abnormal avidity on '’I-MIBG and metastasis in right lobe.

: Two year and 6months after radiation therapy CT shows atrophy in low density

area in liver on the previous CT and multiple metastases.
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