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FORIIT7T—F 77 7 NOERIZR L7290, BERHLE
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A7 7 P ADEIFEYENCTIEL FDOEHFE L DM
PIEAR (R ER & ITR) 25k, EER L D HEEOCTE
CHE T 2522 EH T 52 (Fig.1(c)).

3. reference phantom(ZR77> kL)
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7 > A 3 (UCSF) A GenantFdF 12 & O EFR
ENHEL SN TE., YT VEBEKFE2H) TV 4
(K2HPOS) KB iREWHE & L7277 >~ P A2 RE
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ance(QA)
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Bas Fig. 1 Scan technique of spinal QCT
250 - B (a) Lateral scout view provides a rapid and simple
localization approach in which the midplane of
200 .. - three or four vertebral bodies are defined, and
MLEROEOC TH a single 8 or 10mm-thick section is obtained
(142)
150 / _______________________ B at each level.
. ‘ (b) An oval region of interest (ROI), centered in the
100 - s mid-vertebral body, is used to determine can-
: cellous bone mineral density (BMD) (mg/cc),
50 - while circular regions of interest are used to
. B0C THII quantify the hydroxyapatite content in the ref-
0 : WY T5BHE - erence phantom (0, 50, 100, 150, 200mg/cc).
V/‘"’S ma/mi) (c) In the regression line between the density of
.50 r T T T T hydroxyapatite (x-axis)and CT value (y-axis) of
.50 0 50 100 150 200 250 five.rods, BMD, quantified as hydroxyapatite
hydroxyapatite#§ 24 &(mg/ml) . equivalent, is obtained corresponding to the CT
value of trabecular bone.
trabecular BMD in women
280 [T T | waeaatrabecular BMD in men | 280 o ' ' ' ' ]
g 200 g .., e, . ]
Q Q o Qe o o 1
o (-] H ]
£ E 150 ]
a 150 a A
= = X
m 0 100
H] 5 [
g 100 g s ]
E-1 2
‘g 50 g [¥o] 8 :Cp O o
o r <O o
° 2 0 ] b e Bl ]
0_“"“'""’4‘1""l""""'~ o Lot b ]
20 30 40 50 60 70 80 20 30 40 50 60 70 80
age (years) age (years)
(a) (b)

Fig. 2 Age-related change of spinal trabecular BMD (hydroxyapatite equivalent)and BMD in the cases of spinal fracture.
(a) In men, BMD is highest in their 20s, and it gradually and lineally decreases. In women, BMD is highest in their
20s and 30s, and decreases rapidly after the peri-menopause and it again gradually decreases after 65 years of
age.
(b) The BMD values in the fracture cases (Q)are plotted in the graph of BMD in normal controi cases. The BMD in
cases with fracture distributes under 80 mg/cc.

BS538L F45

NIl -Electronic Library Service



Japanese Soci ety of Radiol ogi cal Technol ogy

IEEBORK O - ) j 487
4-1 HRHEEEIE ENLBWEEIT A, &) H) BREICEET
field of view (FOV) NDXARDI—HHIIEE TH D, LHRFICEBLTHEBRTALZI LT, BHREEZTTESES
Y —MAME- ATV A FEFE TR AT . RN ZENTES.
PFExFx)TL—2a rEITVE el L TE (<
SENEETHL. T A A TIEQCTDQA (quality 5. QCTO¥ESE
assurance) Y AT LAHWER L TBHQATEHDO 77 b BEIRMEIEAQCTD G ) —OMMESE L, #HIRHKE
LERHOCTHEEEZIT> TV, WREVWIETHD.
4-2 #EREICHET HRME ICRP-60 & 5 QCTMeffective doseld K T a =
%&5&%& Ty P ADEIIELSKE LZERDREE HDOAX ¥ 25T, 28.8uSvTad» Y DB HEH
7 — 77 hOERE 4 B 728, water bag®beans 7€ (51 2 13 MEHEdual X-ray absorptiometry (DXA) T
bag, if BRI A D72 DT EDOREZ IT 132.9uSV)IZHE T B & KE WD, FLB#RF (450
g sk v, F t%%ki > TR FZH3ITE - uSv), MaERL > b REL(S0uSY) £ D b AL v
TELLCTEIFZHTLIDLH Y, HEDOSHIH BEETH5D.
—FII LD T T NDEI RO L. tiTk Table!ZGenant & 25 #5 L 72SPA, DPA® 4\ IDXA
FOVHZZEL 77 ¥ F ADFOVEIAL S X9 EQCTOHIRAEE S L UFSHIH %tt?“i’%%~i{saﬁtﬂﬂ,
29 5. 7LD THAE. QCTIIMbOBEHEEREIZHARL EEW
4-3 ¥ v ERAL ERAUSEEDERTE HERHEEZ/RL TWDA5, EF@WW%%K% ZWT
HAROPIE —FND AT A4 AE(10-8mm) TAF v BETIIRLENTVEIEATRENT VS,
4B, BOSEEORAR RN TR —D b DT fEH
T5A, FHIE L CREILVFAROEWRIE & REET 6. QCTOI™R
DR URE & F LR o, TEZ72FKRE 20 QCTI i B ER O BHE L BIRMNZIMETS %, i
BT RET D. FrARFEYS 72 ) DEEE (mg/ce) £ LTERD B I EHT
4-4 BIREMZTESIE SIS &5, L) fhoBlEEIE L WVEREEDH 5.
PED L) RIS T 5% ORFVHFET S R EEEOERE, FoOSEEIEREHTEY
B, RGN TXET A VA EIZAF vy U8 7 FEOELE BRICHREICIRR L EATE B0
v, OO RS S aiisk L, RS LTHBHY.
IFETE RS TR & 7] CHRE S (BIE, &|ilt, FOVA L) ¥ /2DXAZ &0 Z R ITHEE & (projectional
THEARDR—DE L2 A ¥ ¥ > L, [E—8p 288058 measurement) CIIBET 2 Z L DT E LRV, (KIEDRE
MEHET L EHILHIT BT ETHEH, RE LA SRR GIRAL, EUEHFHEO BB E T 20
¥ BB OYFE (B 2 (ERAA2em £ 5 L CTHHEIE mEDRBLH .
Table Comparisc;n of bone densitometry techniques (modified from the article by Genant HK et al. Radiology 170:817-
822, 1989
Tomaes oA P A
Standard technique
SPA 1x 2-3 5 15 100
DPA 2% 2-4 4-10 20-40 50
QCT 3-4x 2-5 5-20 10-20 1000-10000
Newer developments
rectilinear SPA 2x 1-2 5 10-20 50-100
DXA 2x 1-2 3-5 5 10-30 Using fan-beam, scan speed has increased while
large radiation dose is required.
QCT-A* 3-4x 1-2 5-10 10 1000-3000  The better reproducibility and less radiation dose

were achieved by the improvement of hardware
and software of CT system.

QCT-A*: QCT with advanced software and hardware capabilities

relative sensitivity*: the capacity to readily separate an abnormal patient or population from a normal population, or alternatively to readily detect
serial changes over time in a patient or a population.

precision®: the longitudinal reproducibility in serial studies, generally expressed as the standard error of the estimate of the linear regression of
measured bone density versus time.

accuracy’: the reliability that the measured value reflects actual mineral content, generally expressed as the standard error of the estimate of the
linear regression of measured bone density versus true caicium content.
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QCTIZ & V) HRRZE K HTfinite element analysis (FEA)
ATV, JIFERIRFHEASTIRE L 72 5. FEA & 13K
HEFEY) |\ RINOBEMIG 72 TI05h00 = 72354650, KR
TR e AL BRIk L FEch D, T
FROGEHCTHWLNLDS, INEEHELAaffEo
BRI T & 510,

9-3 peripheral QCT (pQCT)

pQCTIX, BEREES 2 EORMEB LR E L2
QCTHHEMEETH Y, FHIEHIIZIZHEE DQCTL
[l TH 5. StratecttHEXCTI60, Scanco Medicaltt
ElDensiscan’z EAREMIL E N TE Y, BEDO=k7T
IEDV 7 b =7 SEAREDSHEA TS, HHE &R E
BEOou L CHEETE?, LELEVE—T LY
— X & W TERERALARR DA 72 W ERAL 2 B B 7
&, beam hardeninglZ X 57 —F 7 7 7 "7 <,
(4S5 S N A :

& B BEAE UL EIRE 12200um O &L EECTIE DS 5
b Z & X0 BHERE T OB OREIEIE ORI LA v
52 EDHIFEE LS (Fig.3)1¥,

9-4 <4 70CT(uCT)

in vitroDANAFH 3 AXFRCTEE CTH D, FHE L
T2ERARE25 I 70 LW ) MBS CEIER T 5 Z LS
T&E2W, ZRILCTEPIBEOLNLI L LY, FED
=RITCI 72 G DO RS AT S T 5.

10. 8DbIT .
QCTIIBD BRI EILEE R 2 AR L THB
D, ZOFEEE,» LB EER LI LITEETH

Fig. 3- High resolution image of tibia of patient of
osteoporosis. This image was scanned by
pQCT (Densiscan 1000). It reveals the coarse
trabecular pattern (Resolution = 200um).
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ZAETECNE L, WETE S Z &Ii2X hBMDE
AELN S (Fig.1)". RIDEF AT PILTH LXK
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@ LBMCn
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KE N B, S, KGR
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H-OHEBTREZE, DX SN

BMC (g) = %l( LBMCi - AY )

HAEE L TELZITH <&D, M
éﬁtrﬁ®ﬁﬁ%bhbﬂ@%%
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Fig. 1 Principle of BMC by DEXA method.
BMC is calculated from the difference of X-ray absorption in soft tissue
and bone tissue.
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