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Basic pediatric nuclear medicine examinations
—Bone scan and renal scan—

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

Basic nuclear medicine examinations, i.e. bone scan and renal scan, are described.
Nuclear medicine examinations are imaged kinetics of radiopharmaceutical agents, used to evaluate
function of organs, kinetics in blood and spread of tumor or inflammation with no invasive methods
and low radiation exposure. Dose reduction has been a work in progress in pediatric imaging for
nearly a decade. The ALARA concept, As Low As Reasonably Achievable, may be extended to
pediatric nuclear medicine and restated as the use of the lowest administered activities in children
that are consistent with high-quality imaging. In the pediatric field, bone scan is conducted for
assessment of bone metastases, stress fracture, osteomyelitis, Langerhans cell histiocytosis and
Legg-Calvé-Perthes disease. Renal scan is examined with continual use for young children to assess
renal function, renal scaring, acute pyelonephritis or hydronephrosis. Here, I note the administered
dose and patients with Langerhans cell histiocytosis, Legg-Calvé-Perthes disease, neuroblastoma
stage IV, acute pyelonephritis and multicystic dysplastic kidney.

Pediatric nuclear medicine, Bone scan, Renal scan, Langerhans cell histiocytosis,
Legg-Calvé-Perthes disease
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Fig.1 Langerhans cell histiocytosis in a girl 6 years of age.

a\b

A 10 year-old girl with a left abdominal mass.

a.

Bone scan shows round shaped defect with slightly increased
accumulation in surrounding area in the right parietal bone and
compression fracture with increased accumulation in L2.

:Radiograph showing lytic lesion in the right parietal bone, and typical

compression fracture in L2 resulting from body destruction produced
by LCH. Note the preservation of the posterior portion of the body.

Fig.2

Langerhans cell histiocytosis in

a boy 1 year of age.

a:Bone scan shows increased
accumulation in right scapula
with expansile lesion and in-
tensive accumulation in right
tibia with expansile lesion.

b : Radiograph showing expan-
sion and thickening of the
right scapula and lytic rar-
efaction with regional corti-
cal thickening and periosteal
thickening of the tibia.
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Legg-Calvé-Perthes disease in a boy 7 years of age. Upper figures are submitted in a \ b

the standard position, lower figures in the abducted position.
a:Bone scan shows defects of bilateral femoral heads with increased accumulation
in the growth line on the right side, decreased accumulation in the growth line on

the right side.

b : Radiograph showing flattening and fragmentation in the right epiphysis.
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Fig.4 Neuroblastoma stage IV in a boy 3 years of age.

a:Bone scan shows abnormal accumulation in whole skeletal system.

High avidity is seen in left adrenal tumor.

b:'?l IMBG scan shows increased accumulation in left adrenal gland and whole

skeletal system.
¢ :CT shows left adrenal tumor.
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Fig.5 Acute pyelonephritis in a boy 1 year of age.

P
a
C

a:VCUG shows VUR grade lll on the left side.

b:%"Tc DMSA renal scan shows expansion, and decreased and
inhomogeneous accumulation of the left kidney.

¢ :¥™Tc DMSA renal scan at 3 years of age shows disappearance of the

abnormal findings.
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Fig.6 Multicystic dysplastic kidney in a girl 3 weeks of age. Ultrasonography shows multiple a | b
cysts in left upper abdomen without detectable normal left kidney and hydronephrosis c
on the right side.

b : *"Tc DMSA renal scan shows no detectable left kidney.

c:®"Tc DTPA renal scan shows enlargement of right renal pelvis, diagnosed as
ureteropelvic junction stenosis. On the renogram, declining time activity curve after
administration of furosemide indicated preservation of urine flow.

= 4 -
R&IC o ik
Ha i b, /NRAER CHifr L B RSIE Sk 1) Ladisch S : Histiocytosis syndrome. Nelson Text-
HDENT, B Y FrTT 4 AR FIF7 book of Pediatrics (17" ed), Behrmen RE, Klieg-
. ’ R . ] : man RM, Jenson HB (eds). Philadelphia, Saunders,
?\Ju*ﬁﬁajﬁp“(&iﬂﬁi < EET B PEBORHEMN 2004, p1753-1755.
it R A PR L 7=,

38



