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Fig. 1 Changes in serum ICTP, PICP and CA15-3 levels
before and after development of bone metastasis
in patients with breast cancer. Each symbol repre-
sents the same case in all three panels. a: ICTP
levels. All nine cases in which bone metastasis
was developed showed increases of the serum
ICTP levels (p=0.0077). b: PICP levels. No
significant increases of the serum levels were
observed (p=0.5750). c: CA15-3 levels. All eight
cases in which bone metastasis developed showed
increases of the serum CA15-3 levels (p=
0.0117).
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Fig. 2 Changes in serum ICTP, PICP and CA15-3 levels
in patients with breast cancer who showed no
skeletal metastasis. Each symbol represents the
same case in all three panels. Each symbol re-
presents the same case in all panels. a: ICTP
levels. Essentially no changes in serum ICTP
levels were observed (p=0.5360). b: PICP levels.
Essentially no changes in serum PICP levels were
observed (p=0.1997). c: CA15-3 levels. Essen-
tially no changes in serum CA15-3 levels were
observed in most of cases except in two cases,
which showed increases of the levels due to
extension of tumors in non-skeletal tissues (p=
0.1353).
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Fig. 3 Serial measurement of serum levels of ICTP, PICP and CA15-3 in a 46 y.o. breast
cancer patient who developed bone metastasis during the study period. All three
markers increased with development of skeletal metastasis, being lead by increase of
serum CA15-3.
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Fig. 4 Serial measurement of serum levels of ICTP, PICP and CA15-3 in a 42 y.o. breast
cancer patient who was free from bone metastasis during the observation period. Each
marker did not change.
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Fig. 5 Serial measurement of serum levels of ICTP, PICP and CA15-3 in a 45 y.o. breast
cancer patient who developed bone metastasis during the observation period. With
development of bone metastasis, serum ICTP and CA15-3 increased, followed by
decreases with irradiation to the metastatic bone lesion.
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Summary

Detection of Bone Metastasis by Serial Measurement of C-Terminal Telopeptide
of Type I Collagen in Patients with Malignancy

Itsuo YaMamorto, Hiroaki MIura, Yuusuke KiGgami, Yasuyo YAMAMURA,
Toyotsugu OHTA, Itsuaki Yuu, Yuuko Yamamoto and Rikushi Morita

Department of Radiology, Shiga University of Medical Science, Otsu, Shiga

Measurements of biochemical markers specific to
bone resorption are known to be useful in evaluation
of skeletal metastasis. However, most of previous
studies were performed cross-sectionally and sensi-
tivity for detection of early bone metastasis was not
satisfactory. Since basal levels of bone markers differ
significantly individually, longitudinal studies would
be preferable to evaluate small metabolic changes
such as in early skeletal metastasis. Thus, we per-
formed serial measurements of serum c-terminal
telopeptide of type I collagen (ICTP), a bone resorp-
tion marker, in patients with malignancy and evalu-
ated its clinical significances for detection of bone
metastasis, comparing with measurements of pro-
peptide of type I procollagen (PICP) and tumor mark-

ers. In total, 43 patients (41 of them are breast cancer),
serial serum samples were obtained during 0.5 to 2.4
years (mean 1.4 years). In all of nine patients, who de-
veloped bone metastasis, serum ICTP level increased,
and by successful treatment to the metastatic lesions,
ICTP level decreased, while in some cases, tumor
markers remained to be elevated. PICP was less sensi-
tive and specific for detection of bone metastasis.
Thus, serial measurement of ICTP is suggested to be
useful for detection and evaluation of therapeutic re-
sponses in patients with bone metastasis.

Key words: Bone metastasis, Collagen cross-
link, C-terminal telopeptide of type I collagen, Bio-
chemical marker.
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