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A Trial for Bone Mineral Determination in Lumbar Vertebrae from a
Lateral View Using by Dual Photon Absorptiometry

Tatsushi Tomomitsu, Masao Fukunaga, Nobuaki Otsuka and
Rikushi Morita

To quantify the bone minerals in the lumbar vertebrae from a lateral view,
fundamental and clinical studies were done. Problems were encountered in (D)
count rate performance, pile-up and a misplaced event count rate, which ‘were
caused by a high count rate and in (2) beam hardening and spill-over, which
were caused by increasing of the patient’s body thickness. In addition, we studied
the reproducibility of measurements and the ratio of bone minerals in the body
to those in the joint processes in lumbar vertebrae for clinical applications.

The problem of a high count rate was resolved by using compensatory tissue
filter. However, because of the need to reduce acquisition time, it was impossible

to increase source activity.
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The problem caused by an increase in the patient’s body thickness occurred

with thickness of 25 cm and above. This problem may be resolved in the future

by using X-rays rather than %*Gd as a source.

The reproducibility of bone mineral measurements from a lateral view was

unsatisfactory in our clinical study. On the other hand, it was shown that know-

ledge of the ratio of bone minerals in the body to those in the joint processes

in the lumbar vertebrae from a lateral view was useful.

As' a result, it was concluded that quantification of bone minerals in the

lumbar vertebrae from a lateral view using the !%8Gd system as a source was

difficult. However, the use of an X-ray system as a source may be possible,

and its use will be further investigated. (Accepted on January 10, 1989) Kawasaki

Igakkaishi 15(2) : 301—310, 1989
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Fig. 6. Relative ratio of count rate per-
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pensatory filter only (open circle),
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DHEHELEER Scm € —~2 L LT, BEX
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C.V.236.04 % THo1. BB IC B35 F
EEWNEDKEI X Th Th3.54% & 1.84 % T
Y, WEETO WEBEDET X BDLH
7z (Table2). - Afk7 » v b AFERT B
<, DUALOMEX HC-1 izt o ik & B
DHILLT X D EREAREETH - 7ch, QDR-
1000 ik C. V. 6.52% © HEBHME L5 5
hic. .

DUALOMEX HC-1CHIE & huic 43 & B
B« BEMOBHEELIY, FEENL.254TH

Table 1. Relation between K,HPO, concen-
trations and phantom thickness

Phantom Thickness (cm)
K:HFO, 20 [ 5 | 30
(mg/cm?®)
Measured BMC (g/cm)
500 6.074 | 5.838 |  6.245
250 3.121 2.918 2.893
125 1. 483 1. 274 —
62.5 0.704 — —

Table 2. Reproducibility of bone mineral
density measured by DUALOMEX
HC-1 and QDR-1000

Projection
Antero-
Lateral posterior
DUALOMEX HC-1 10.24% 3.54%
QDR-1000 6.04% I 1.84%

assessed by C. V.
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Table 3. Comparison of bone mineral density values in body and joint process

of lumbar vertebrae

: Body (A) | Joint & Process (B) Ratio

System Subject N (g/cm?) (g/cm?) (B/A)
DUALOMEX HC-1 | Young Male 10 0.624 0.767 1. 254*
Aged Female 3 0. 404 0.628 1. 557*

QDR-1000 Young Male 4 0.941 1. 441 1.528
*p < 0.02

HDR XL EEE Tz 1.557 THH, WHED
e FEZE (p<0.02) 2B@DHRIC. —T],
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fEx <L 7 (Table 3).
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BTz, B, AME7 » v+ A% HITERHE
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Ci7e\u Uik #0100 Ci ol A i Lz Dic it

Fig. 8. BMC image of lumbar vertebrae on lateral
left: obtained by DUALOMEX HC-1

(B815% 2825 1989)

BT 5. HEREOHMMCEL TAbI 54
DORARE FIY, QDR-1000 12 3\ > TR HH 2805 &
FrFHRTHDHZ L L, FEHEEL TS
MELTE IS THRELLTRADZ ER
X otk hC5. ¥z, spillover
XD = KoL F — AR Y b £ 2 T
L, &4aZflEicil 322 &0 X -~ THRI
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fRRARTRE T H B. LIdi->T, DPA DK
BAGHLC JIEEE W X 5 BHEME st
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view in normal subject
right: obtained by QDR-1000
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B S CIIERBEN T4 CTlew. i, 198Gd

X
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DREFRENSE 2 T, BT 55E
TEEXFEAMTS Z LEARTREE Bbhi. fib
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DREEENB IR TWEH DD, W FREEKRE
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ns.
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