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Fig. 1 Defect of *"Tc-HMDP accumulation at the
purely osteolytic metastasis from hepatoma.
“Cold” lesion is sometimes more specific for
malignant lesion than *“hot” lesion.
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Table 1 Tips for differentiation between “malignant”
and “benign” accumulations in bone scinti-

gram

1. Metastatic bone tumor grows in the marrow space and
thus, tends to show accumulation axis coincided with
the axis of the bone. In contrast, accumulation by
fracture tends to show vertical to the bone axis.

2. Metastatic bone tumor develops in the bone, and
degenerative bone changes develop along the joint
space.

3. Abnormal uptake by metastasis is high at the periphery
of the lesion, and uptakes by other causes tend to be
strongest at the center of the lesions. (Exception;
metastasis from prostatic cancer)

4. When bone metastasis is, other accumulation(s) than
those near the joint or sites fragile to trauma is mostly
present.
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Fig. 2 “Malignant” and “benign” accumulation in the
rib. Elongated and oval accumulation within the
rib along the rib axis (upper) is usually malignant
and vertical accumulation against the rib (bottom)
is a sign of rib fracture.
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Fig. 3 Changes of distribution pattern of *™Tc-HMDP
accumulation in the whole body by aging. The
radionuclide uptakes in the head, thorax, and
lower legs were quantified by setting ROI on the
skeletal areas in conventional whole body bone
scintigram. Relative increases of *Tc-HMDP
accumulation in the skull and in the lower legs
after age 50 in women, comparing to that in the
thoracic region, are demonstrated. Although the
meanings of this age-related change of bone
scintigram are not clarified, this suggests age-
related unharmonious changes of bone me-
tabolism with age. *"Tc-HMDP whole body
scintigram is useful for evaluation of local bone
metabolism. (Each point shows mean®1SD, n=
10-25)
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Table 2 Methods for bone mass measurement

Sources

Methods

X-Ray Photographs

with some reference standard
Photon

X-ray Beam

Computed Tomography

Ultra-Sound
Others

Photodensitometry by semi-automated method
—NMicrodensitometry (MD)

—Computed X-ray Densitometry (CXD)
—Digital Image Processing Method (DIP)
Single Photon Absorptiometry (SPA)

Dual Photon Absorptiometry (DPA)

Single X-ray Absorptiometry (SXA)

Dual X-ray Absorptiometry (DXA)
Quantitative Computed Tomography (QCT)
Peripheral QCT (PQCT)

Quantitative Ultra-Sound (QUS)

Neutron Activation Analysis

Quantitative MRI

Usage of DSA
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Table 3 Metabolic bone markers

1. Bone Formation Markers
—Osteocalcin
—Bone Specific Alkaline Phosphatase
—C-terminal Propeptide of Type | Procollagen
(PI1CP)
2. Bone Resorption Markers
—NMetabolites of Collagen Cross-Links
Pyridinoline, Deoxypyridinoline, C-terminal
Telopeptide of Type 1 Collagen (ICTP), N-
Terminal Telopeptides of Type 1 Collagen (NTXx),
etc.
—Metabolites of Collagen
Hydroxyproline, Galactosylhydroxylysine
—Tartrate Resistant Acid Phosphatase
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Summary

Skeletal Nuclear Medicine

Itsuo YAMAMOTO

Shiga University of Medical Science

Bone scintigraphy with *™Tc-phosphate com-
pounds is the most popular examination in clinical
nuclear medicine. This was developed more than 20
years ago and its roles in various skeletal disorders are
well established. Furthermore, improvement of imag-
ing apparatus and application of SPECT strengthened
its value extensively. From scintigram alone, in many
cases, differentiation between bone metastasis and
other “benign” disorders is easily capable. Further im-
provement in resolution of scinticamera should
strengthen its value more.

Other recent developments in skeletal nuclear medi-
cine are those in bone densitometry and in measure-
ment of metabolic bone markers. Bone densitometry

using DXA is applied on diagnosis and monitoring of
therapeutic effects in various metabolic bone diseases,
especially, in osteoporosis. Bone mass measurement
combined with assessments of specific bone markers
such as bone specific alkaline phosphatase and colla-
gen cross-link metabolites might replace the bone bi-
opsy in evaluating bone metabolism.

Treatment of bone metastasis in patients with pros-
tate cancer by administering radiolabeled bone seek-
ing substances is another topics in this field and awaits
for more extensive clinical evaluation.

Key words: Bone scintigraphy, Bone densitom-
etry, Bone metabolic marker.
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