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The x-ray microbeam scanner is a newly developed digital imaging system with a low-
dosage of x-ray exposure characterized in the reduction of dosage to 1/100 or less as compared
with the conventional x-ray technique, This scanner has been developed by the authors with
a support of research grant by the Ministry of Education in 1977/78.

This scanner consists of a scanning x-ray tube with a pinhole lens, an 8inch Nal detector
with P-M tube, an x-ray controller and a data aquisition system with the microprocesser.
Scanning factors are as follows : Collimating the focussed electron beam accelerated by 100KV
maximum with 1mA and the generated x-ray through the pinhole lens of 200pm, The wedge
phantom consisting of CaCly and the bones (patient’s finger) being measured have received the
same x-ray exposure in the water tray. Scanning X-ray microbeam is able to take linear or
rectanguler area mode, Absorbed x-ray data of hones and soft tissues are corrected shading
and/or logarithmic way by the processor. After these procedures, bone mineral determination
is obtained by means of printing and plotting on the X-Y plotter, The radiation doses for
patients require no special consideration since its quantity is very small, being estimated less
than 50pxR (1,29 x 10-2uC/kg). (Received for publication ; October 2, 1980)
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Fig. 1. System block diagram of the x—
ray microbeam scanner and its data
processor,
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Scanning x-ray tube head (top of
photograph) and x-ray detector (bottom
of photograph).
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Photo 2.
x-ray microbeam scanner with micropro-
cessor (IMSAI-8080).
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A schemata for measurement of

Fig. 2.
the bone mineral content by the x-ray
microbeam scanner,
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Fig. 3. Linearity characteristics of x-ray
absorptiometry:Thickness of Al vs out-
put of the detector at 60,80 and 100kv,

Table 1. Results of measurement of the
bone mineral content,

Patient name | Age Sex BMC | Note
KM 52 ¥ 5.5
YK 49 M 4.87
TS 30 M 5.16
MK 50 F 4,14
KK 82 F 3.91
MM 32 M 4.6
™™ 40 M 5.5
MS 70 F 3.7
KS§ 25 M 5,31
KT 60 M 4.6
OK 27 M 5,25
SY 27 M 5.54
KA 32 F 4.7
™ 41 M 4.1
YT 32 M 5.4
NS 28 M 5.3
MI 52 M 4,5
SA 26 M 5.41
LS 28 M 5.27
YA 35 M 5.22
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MK, 50y F. TS, 2y M.

Fig. 4. Results of bone mineral content:
Right is a case of the normal density,
left is a case of a decrease of the

density.
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