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Table 1 Contrast-to-noise ratio for the skull in the
sixteen age and sex groups

Sex
Age group Women Men
(yr)

CNR* n** CNR n
10-19 5.31+1.68*** 4 5.67+1.07 3
20-29 3.97+2.24 7 3.504+1.51 S
30-39 4.01+1.35 36 2.864+1.20 12
40-49 4.4142.20 39 3.02+1.32 18
50-59 6.154-2.59 31 2.29+193 16
60-69 5.8841.98 28 2.974+3.40 37
70-79 5.53+2.30 17 3.40+2.16 22
80-89 5.76+2.32 4 0.9541.99 3

* Contrast-to-noise ratio for the skull
** Number of the patients
*** Mean+ 1SD

n. % &
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WhEEYUF I 70 2%z ¥ Tc-HMDP

29 % 5 5 (1992)
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Fig. 1 Age and sex dependent changes in CNR for the skull. The results are the mean+1SD.
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Fig. 2 Total bone scans in a 29, 51 and 70-yr-old woman. CNR values were 3.25, 12.40
and 7.63, respectively. The elderly women had significantly higher uptake in the

skull than the 29-yr-old woman.
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Fig. 3 Total bone scans in a 29, 49 and 74-yr-old man. CNR values were 2.68, 1.97 and
3.72, respectively. For men, the skull uptake was virtually unchanged with age.
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Summary

Diffusely Increased Uptake in the Skull in Normal Bone Scans

Toru SUEMATSU, Shoji YosHIDA, Tomofumi MOTOHARA,
Hirofumi FusiwarA, Hironori NisHil, Toyozo KOMIYAMA,
Masakazu YANASE and Masahiro Mi1zZUTANI

Department of Radiology, Hyogo Medical Center for Adults, Hyogo

Diffusely increased skull uptake (a hot skull) is
often seen in patients with bone metastases and
metabolic diseases. This finding is also, however,
noticed in normal bone scans of aged women. To
determine whether the hot skull could be con-
sidered a normal variant in elderly women and is
associated to menopause, we studied 282 normal
bone scans (166 women and 116 men without
metabolic and hormonal disease; age range 11 to
84 yr). We divided the patients into eight age
groups—ages 10-19, 20-29, 30-39, 40-49, 50-59,
60-69, 70-79, and 80-89 yrs.

Measurements of skull uptake were obtained
from anterior total body views using contrast-to-
noise ratio (CNR). CNR for the skull was calcu-
lated using the following equation: (counts skull —
counts femur)/ a/counts skull+counts femur,
where the denominator signifies a measure of the
noise and the numerator represents the contrast
between the skull and the midfemur. Counts skull
and femur are the number of average counts per

one pixel recorded over the skull and midfemur,
respectively.

The sex dependent difference in skull uptake
began to develop in the age group 30-39 yrs
(p<0.05). The skull showed greater activity in
women than in men for age groups from 30-39 to
80-89 yrs. In the age groups 50-59 and 60-69, the
difference was particularly large (p<<0.001).

For women, the 50-59 yr age group had a sig-
nificantly higher CNR than the 40-49 yr (p<0.01),
30-39 yr (p<0.05), and 20-29 yr age group (p<
0.05). On the other hand, there was no significant
difference between the 20-29 yr, 30-39 yr and
40-49 yr age groups. For men, the skull uptake
was virtually unchanged with age.

Our data strongly suggested that the hot skull in
normal bone scan is related to menopausal estro-
gen deficiency. One should not necessarily regard
it abnormal that elderly women suffer hot skull.

Key words: Bone scintigraphy, Skull uptake,
Hot skull, Osteoporosis, Menopause.
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