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QCTHEEMENERMERI FEAE X

FAA £%F RAF TR ALH HEL KF

[(WE] BN BEHANEAY QCT(E R CTE )BEENEBEAERA BRERE, 25047
TERERR T EMNFALTRERRERE, FE ARZCTHASSSBRBRAZHK
BOAMBKAAIMBTAR MU KFEERRABHR P OCEMF G QCT BAKR (R M EE)#1T
BEEENE. ¥O)IABEDEMAER BT 15caBZAkEP  52hHBTREMAME 2 HEE
SERERE, BENANE 234 EAHNBENASF  AZ QCTREEEMBN T RH#TRIE.AZN
BEHETEEAMERE QCTER/ Ik, B THM QCTKRBEAIEEB K ATHRBEEHE SN 50 mg/
cm’ \100mg/cm® 1 200 mg/em® M A URHEERAENMBEARBLIRAN KN, BBREKXT
LHREARENE KZHNf. BFENGBEAETH KB D3I BEEHFELSLRES 6, TURBEBE N
B ARNABFEREERERERF. &R MEO)IEABIANBXIBEEEELIFINERERE
HF-13.0%.-5.26% F +3.85% , H A BB IE R B9 1.149.1.055 M 0.963, WA R ¥ r=0.998, BIAN
BHY=12.075+0907X(X W N EBEBREE Y HIRESEEE), AEREERNAR CTHLE®RRE
— X, BHRXEE,NNEARA DN XIEBEEORERERE L H-30.54% .-9.97% . #1-0.01% , [
HAFRY Y=18.43+0.910X, it MHERERZHAFAUEEFEMRIBEEHE X F o8 (KR
BERE0%) EEEERRARTHRE  UEAFERE TURBEEEERKEERKETH
RERB. FULHED QCTH AREH , ENRNBREZATHEA B, FANEBRERLIEY
Bt EHAt. BRI K¥EHREACH QCTAM BB KEESHENES S A MRE
BERHA.
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Methods and significance of accuracy fest of bone densitometry by QCT LI Dacheng , JIANG Weiping , LI
Benfeng , et al. Jianyang People’ s Hospital , Jianyang 641400, China

[ Abstract] Objective The comection of accuracy errors in bone desitometry by QCT has not been carried
out yet at present in China. This article introduces the methods of QCT accuracy test and the reasons of accuracy
error correction. Methods A referential bone phantom (named Toshiba phantom) with software contained in a
Toshiba CT machine was used as measuring tools to measure the BMD of the QCT bone phantom made by West-
China Osteoporosis Study Center of Sichuan University( named Sichuan phantom) . The Sichuan phantom{ mimicking
human vertebrae) was put in a water bath 15cm deep while the Toshiba phantom was placed between the water bath
and the scan table as a referential criterion. Then the machine was operated according to the measuring conditions
of scanning human lumbar vertebrae2,3,4 and the methods of Toshiba QCT densitometry until it measured out BMD
values and obtaihed QCT images. Because the real densities of the three sections of hydroxyapatite in Sichuan QCT
phantom are 50mg/cm’, 100mg/cm’ , and 200mg/cm’ , respectively, the measured value of each section’s deviating
from its real value can be calculated, and the accuracy error in precentage is acquired. The measured value larger
than the real one is positive, aad the contrary is negative. Also because the BMD of the three sections in the
.Sichuan phantom are distributed lineairly from large to small, a regression equation can be calculated. Then the re-
gression equation was used to correct the accuracy errors. Results The accuracy errors of the three sections mea-
sured from large to small in the Sichuan phantom were -13.0% ,-5.26% and + 3.85% , respectively; their comrec-
tion coefficients were 1.149, 1.055 and 0.963, respectively, and the relative coefficient R was 0.998; the regres-
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sien equation was Y = 12.075 + 0.907 X (X is the measured BMD, and Y the corrected one) . During the test, one
X-ray tube of the CT machine was replaced. After the replacement, the errors of Sichuan phantom from large to

small changed to -30.54% ,-9.97% and-0.01% , and the regression equation changed to ¥ = 18.43 + 0.910X.

Conclusion

In view of the Characteristic of the accuracy error distribution, errors at the lower density ends are

larger than those of the higher ones( the error at the lowest end reaches as high as 30% ) . Most patients’ bone

densities are concentrated at the lower ends. In consideration of both the higher and lower density ends, using the

regression equation for correction is superior to using the correction coefficient. Therefore, we should take the qual-

ity control of QCT seriously, otherwise the data will have poor comparability and conformity, leading to excessive

false positive and false negative resuets. Recently, Sichuan University has researched and produced Chinese QCT

phantoms, which can be used as referential phantoms to meet the needs of measuring BMD and quality controls.
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BEEEMNEREERBENELHWEEKE. &
FB N8k £ 8 (SPA.SXA.DXA.QCT.QUS #1 X
RRAEHTE) REEREEMAE, £RE QCT
EEAEZEENEBEIFHERBERENRSIERER, 2
HMHBATRR, FAHFELRE R AT, M40kt
2%, BBFEREZRERS, AR CTXRNEN T
BEERETHHEMER RENESEVWTREED—
Bk, 75 IR Sk M B R 4 AT, O X WA A BE
HHEEEERBUIRERENBNENREEZ, XER
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1. 2% B HE

AEBERBRAFANSEBRE, -TREAE
CTHLAW B —1TRIEJIIKEFH., EMNHEHRE
&L, FE U AR , B B R K 0 Hk F B kK 0 R R 8 B
MEBKAEWR. AZ CTHAWMKN QCT 22X Bk
WORERZEE), EB 30 cm x 20 cm x 3 em, B K
MEBEESRIBKITER. A2 HEEEBE KK
ASEBEARAREENRBEKG, HEHEESHIE 0 mg/
em’ .50 mg/cm’®.100 mg/cm’ (150 mg/cm’® F1 200 mg/
e’ , BFETARKIBTHWANARBEEERE, 5—
OF - 3:: RPN Y= g ¥ R R P ) AR R
MEFEARFEARHTERBFB, 248 5 HK-
2000 & DXA B % B W & 5 & 4 i 48 (BR 1 )] 4k
B, HEW SR ZREEREMU(RRBVE K AB
BKAMIEERBEOEZEBKAaBEEES NN S0
mg/cm’ \100 mg/cm® Ml 200 mg/cm® R — PN EHE R 0
BRASEE), LREERERR, W W R
PEBENMERET IScn BHKBE P, RE EEH
EMNBSEHEARBE T KBRARSA/KEZEH,

2.CT LA # R A&

HEKRZ Xvision &2 FWIE CT VL, EH B EF

Quality control

BN 444 #9120 kV.110mA B 10 mm, 3T 8
8 1s,

3. AR QCT HA

WAMENFABKE  REHRBETETH,#
FHEAMEES R AR ERE, EREMLH,BE
BB EE 234N AMEE, AREEEE
BIMHENETABEELXNP R L, PR TFE&E,
PRGEHEANEEAESREREREEOERXEX
(ROI) ,ROI B4 FHERRT 2/3 8,5 173 B HE#R BKER
BT, BHAERMB X, R3EA ROLROI R4
T FHREM RTINS, NS R E; 4 ROIAE
BEHE RGBT, KB 5 a8 40 ) i 308 o B
MK M ZEARBEANATEENRE, REE
BHREMEEEDE LR KK ERE RO, &
HashRES ROIFH Hafli, i CTHLAC WK #
T W R AR BB (mg/em® ) T & HE
P BEEME (ng/em’) RBRHTEEEEFR,
BMD = CK x ( Hb-Hw)/Hk-Hw, CK & £ % ¥5 # (& #
PEBKANEE Hb AINEBMW CTHE  Hk 2B
M CTE,Hw R E A w CcTE?,

4.QCTHHFERERE

ARZHMENER . KIDBVFRSEFEHE, N
BKHOEEI IS ecm(—BEUKAREFER 15
cm) , 4§ DO )] (R B V-0 F oK R, R TE R R R A O R
B, HBE KK 6.5 cm(6.5 cm R HEAR G & BE A
EHERWER), A -HHEMNE L —-EE&
B/DAE S, B IR, MmN AT RS
EF, KBHNKMERREHME -, BETAREH
LI ERERKE S AR EeMAR B, E8H
EMABZRBABERZHE, REHE QCT EHER
BRERNER, BRFK3ISemB1 2 H, HHYTF
A2 M EHZEERBE, X\ 3AME2E,. 288
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HHERE = (ENERMERE- W) EELE
H) + WA BREERE x 100%, MERE /D TEEFHE
MRENARE,RZAERE. EAERIENT
EE R RERER  NEBEHER-TRERK
ETEREGENERE  RERR - AHLIRE
+HRENMENE; A EBATERIER,1 HEZEWM
BAEEEHE ok MBHESEREZERMX
MEHE,Ay=a+bx WERATRKIE,y IRERFK
H.x A MEEEHEME

& R

1. BEHEENERERERKENE

WOEAEREFEQCTAHABEANI BERARAZH
KA mg/e®) AN EE, BT 15 cm KB A
HRHR, AEZ CTHLAEMN QCT F M & 1 )|tk
ROBEERD,ONEE3IEXLREHER TR
50,100,200 mg/em’, F W B B % E &4 5 K 43.5,
94.74 F1 207.7 mg/cm’ , W BB 95 BE A METS BE R £ 43
#14-13.00% .-5.26% M 3.95% ., KR IERZT LA
MEBEERRKERB . LT UHABNAFBRE(RLE
D,AE ARG R ERXEAFERMNMMKGS mg/
em®) Bl H (200 mg/em’ ) I HEABEEREKER, B
UEEBERHRBRE,

£1 KECTHNBREEFNERERE

B CTHLZE QCT A EE#R T X KRE., ERHE
ZEMT REERAEEREREVBMKR(R
2),

®2 CTHERARENERZTRENE W

. BREEBEEES
1 2 3
I FR{E (mg/em®) 50 100 200
W& (mg/en’)
BERERT(SD)  43.5(1.113) 94.74(2.229) 207.7(4.346)
BRE S FH(SD) 34.73(1.220) 90.03(1.32) 199.98(4.58)
BERERIRE
BERE R -13.0 -5.26 3.85
BREE -30.54 -9.97 0.01

i BhREEEFES
1 2 3
E R (mg/cm’) 50 100 200
W B (mg/ cm®)
13X 41.1 91.8 203
2% 43.5 93.3 212
3% 42.7 93.9 203.1
4% 44.0 98.4 214.8
5%, 4.9 9.0 213.6
6% 42.4 92.2 207.5
R T 434 9.8 209.4
R/ 4 43,9 95.1 201.8
9% 439 94.4 206.3
10 & 45.0 94.5 206.2
S 1344 (SD) 43.5(1.113) 94.74(2.229) 207.7(4.346)
D ERERE -13.00 -5.26 +3.85
RERNK 1.149 1.055 0.963

HHEXSHHEr=0.98, a=12.075,6=0.907 y=a + bx = 12,075 +
0.907x; RAERSHHMH TN BARI M RFAHEERT  MWEHE x
BRERBSTREA: DS FBRERHMBERA AN y @

2.CTHEHRREXNBHEEMENE W
REERHMERER, MWEMURGO B4 BH
MER KENELRBITRERERERE, ZLRE

HHRRESEHAEASEH r=0.999; a =18.43;5=0.910 y =
18.43 + 0.9102

BEERERERER S (HBEXRM 3.85% K
BEBALN-0.01%), BT AR E X CT LW & & & F
WEEEHITREMKZE.,

3. HBAEIREN 20 W ASHBEENER,

200 BMAREMNMKM I BEEN(68.09
37.97)mg/cm’ (3.1 ~ 139.63)mg/cm’® , 2 F y = 18.43
+0.91x W IESS ,20 Blm AW ¥ 38 % 5 (80.41
34.54)mg/cm’(21.25 ~ 145.49)mg/cm’, R IE G B #F
BB T 15.32% , AMYS TEMREE., WRAK
E, A BEH®EE AR MRERR AT AR EEE
HRMBAABRAIFEES TXAE, B QCT
IR BEAT P B

5] it

1.QCT W ERBZE BB K

REEZULIHNERBE T H. RTEHLSER
T KBS Be W 2 B 4 9 K B DXAOIUEE X R Rk )
R, B HETHERSLKXKEHEH CT .
MEXE CTYL.L/ERKREM, ESFHmMHERE,
QCTRHTZ —, ¥ X QCTH CTHLREBRH, R
EMENEBESEREEAETUFBERE X, RN
DXA ) 1/3 ~1/5, QCT MBI RS MR E, B
THREEBEBEFEFRBENEXBRE 8 F. MUNEME
BER T DXA, BEEHME PN ZEREN DXA &
B B KRR 0.6% ; QCT RYEME (A& % I B4 R
2% ; ZIMEIT IS I QCT BB 5 JE 88 DXA BURDL,
ARQCTHEEFEN T ERABRERNBR
BRFRNEFMBEERNOTE.
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&®AH BMD il L, W4 0.1%, L, i
0.29% ,L, W/ 2.8% , B BFHEIM 0.4% ,Ward KX
WA 1.4%, K¥%EFHD 1.9%, EMH BMD F ¥R
4>0.03% , B¢ &A% BMD FE¥R A 0.96% . K AE
B HERMEESEREHENE,

it 4

XTREEBHEAR MG, BRTARGEN
AR WA S . B RERAEKE, MEA
RIZWIEIT EB 4 MRk FfEH#EERE K
%, EMHERUNAY N, M FEERAL . B
BENOMRAERIT Z, MBBERKRPERAS ™4 —
ERBER. FEXRBRAARTFVNANERE
K BOERAOIER  BRANMBERR, EEZRHEET
EXEUERZ FARAEH -SWRERP, 5—1%
HAayREE%4 £ D-1,25(0H),D,, B RHET L
12 3t B 55 i i WAL, TAT L T LA 4R B E X 45 BE M B
W, EEZXMMEXEENMAGCERER, 56
MPEAMALEmYAEE?Y, EREBERK
HYPRAKENRERAY . CRREM NN RE
MEEE,BERERDN BRKHRENATSHEE
i, BRETRP, MBRAMBITHREENR
EhmBREMBERE.BLOBIWERAER, Hik,
RIVELIMBERERTHAGYHE RS DB R

AR E BMD MR Wa, & S ILGE 83 B 3% m A 4k BMD,
JEHTE Wad KRR REB K L, FWAEMB LB,
LERMUBYRIANEZ IO, MEZHBUKRETF
NMxpxXxE8EHk, KHMMEFBNEFTE, AL
X ALK BMD WA —<EEH. BEF LW
BMD R EHIM M L, TS THREHBREEHLR
EXF. EERFERZXMEMBUIEE L, ITHIF
THRE MERTFRUEN™ESRRLBHN
BIFRRERFTHEWE .

ERADBH IR 600 mg KX 125 1U 4
ERXD, HERENECEREELER D, W85 7AH
HEHIAA B RE, MEABENKERESWP
Shizshf B B, AT A B Ik AR B H R, B 45
NRMEMER EEZBHRGRNOE P RRE,FE
HirwEE Bk, EREIFRNRE, EARKRNH
— MBI ERRRMETF AR T E.
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