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Short-term precision differences in hip skeleton at different conditions: Determination by using

dual-energy X-ray absorptionmetry
Kang Hou-sheng®, Zhao Yu®, Dai Xiao-si?, Ren Ling-li*, Qiu Ping®, Liu Lin, Peng Yi-hua®, Sun Kun*

Abstract

BACKGROUND: There are many methods for measuring bone density, but no study reports quality control of measurements in
different degrees of osteoporosis.

OBJECTIVE: To compare short-tem precision of DPX-MD dual-energy X-ray absorptionmetry in measuring hip of different
degree osteoporosis.

METHODS: According to osteoporosis degree, 20 patients were divided into normal, decreased bone mass, osteoporosis, and
severe osteoporosis groups. One hip with soft tissues from corpse was provided by Laboratory of Anatomy, North Sichuan
Medical College. Hip bone density of each subject was measured using DPX-MD dual-energy X-ray absorptionmetry, once a day
for 5 days. The bone density was expressed as Mean+SD, and coefficient of variation was obtained by mean of different bone
densities dividing standard deviation.

RESULTS AND CONCLUSION: Among femoral neck, Ward's triangle, greater trochanter, inner zone of greater trochanter, and
entire hip, the coefficient of variation of the entire hip was the smallest in all subjects, suggesting the best short-term precision of
the entire hip, followed by femoral neck. The coefficient of variation of Ward’s triangle was the largest. The coefficient of variation
of normal group was less than decreased bone mass, osteoporosis, and severe osteoporosis groups, but normal group exhibited
the best short-term precision. The coefficient of variation of corpse at each region was greater than the four groups, suggesting
the worst short-term precision. Results show that there are differences in short-term precision among hip skeleton. Therefore, the
entire hip region and femoral neck with little influence can be used for bone density detection during observation of clinical drug
effects.
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Table 1 T-score in hip of each participant
Norma Decreased bone mass
Case Total Neck Total Neck
1 0.1-0.2 -0.1-0.2 - (1.2-1.3) -(1.9-2.3)
2 -(0.1-0.2) -(0.4-0.8) -(1.8-1.9) -(2.1-2.3)
3 0.0-0.1  -(0.7-0.8) - (1.5-1.6) -(2.1-2.2)
4 0.0-0.9 0.1-0.2 -(1.5-1.8) -(1.7-1.9)
5 0.0-0.7 0.1-0.3 - (1.5-1.8) -(1.9-2.1)
Osteoporosis Severe 0steoporosis
Case Total Neck Total Neck
1 —(2.7-2.8) —-(3.5-3.7) —~(3.3-3.4) —-(4.2-4.3)
2 - (2.9-3.0) -(3.3-3.4) -(3.4-3.6) - (4.4-4.7)
3 -(3.2-3.3) -(3.5-3.7) -(3.8-3.9) - (4.2-4.9)
4 - (2.9-3.0) -(3.1-3.2) -(3.1-3.2) - (4.0-4.1)
5 -(2.8-2.9) -(3.3-3.6) -(3.5-3.6) -(4.0-4.1)
K2 BB 2 AN ) 23 X R AR HeR
Table 2 Bone mineral density in hip of each participant
(xzs, glcm?)
Neck
SRR Decreased . Severe osteo-
Normal Osteoporosis .
bone mass porosis
1 1.17+0.02 0.7310.02 0.54+0.01 0.47+0.01
2 0.91+0.02 0.78+0.01 0.58+0.00 0.48+0.02
3 0.89+0.00 0.79£0.00 0.54+0.01 0.47+0.01
4 1.09+0.01 0.83+0.01 0.59+0.01 0.50+0.00
5} 1.10+0.01 0.81+0.01 0.56+0.02 0.49+0.01
Wards
Case Decreased ) Severe osteo-
Normal Osteoporosis .
bone mass porosis
1 0.92+0.02 0.62+0.01 0.41+0.01 0.36+0.01
2 0.79+0.02 0.51+0.01 0.40+0.01 0.37+0.00
3] 0.80+0.02 0.62+0.01 0.43£0.00 0.41+0.01
4 1.05+0.01 0.71+0.01 0.51+0.01 0.39+0.01
5 1.04+0.01 0.75+0.01 0.41+0.01 0.33+0.01
Trochanter
Case Decreased ) Severe osteo-
Normal Osteoporosis .
bone mass porosis
1 0.91+0.00 0.65+0.00 0.46+0.00 0.47+0.00
2 0.79+0.00 0.65+0.00 0.51+0.00 0.53+0.01
3] 0.81+0.00 0.74+0.00 0.49+0.00 0.46+0.00
4 1.03+0.01 0.75+0.00 0.50+0.00 0.45+0.00
5 0.98+0.02 0.68+0.00 0.49+0.00 0.45+0.00
Shaft
Case Decreased ) Severe osteo-
Normal Osteoporosis .
bone mass porosis
1 1.32+0.01 1.07+0.01 0.85+0.01 0.76+0.00
2 1.17+0.01 1.08+0.00 0.80+0.01 0.74+0.00
3] 1.20+0.01 1.10+0.00 0.74+0.00 0.63+0.01
4 1.42+0.01 1.08+0.00 0.81+0.00 0.81+0.00
5 1.27+0.02 1.02+0.01 0.82+0.01 0.70+0.00
Total
Case Decreased . Severe osteo-
Normal Osteoporosis .
bone mass porosis
1 1.11+0.01 0.85+0.01 0.67+0.00 0.60+0.00
2 0.98+0.00 0.85+0.00 0.65+0.00 0.63+0.01
3 0.99+0.01 0.90+0.00 0.61+0.00 0.54+0.01
4 1.21+0.00 0.90+0.00 0.65+0.00 0.63+0.00
5 1.13+0.01 0.86+0.00 0.66+0.00 0.57+0.01
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Table 3 Variation coefficient of bone mineral density in each hip
(CV%)
Neck
Case Decreased . Severe osteo-
Normal Osteoporosis )
bone mass porosis
1 1.65 2.44 2.20 1.32
2 2.00 1.23 0.82 3.27
3 0.38 0.56 1.47 171
4 0.94 1.09 0.93 0.98
5 151 1.39 2.97 1.10
Wards
Case Decreased . Severe osteo-
Normal Osteoporosis )
bone mass porosis
1 2.04 1.61 3.44 1.82
2 2.54 271 1.34 0.80
3 2.43 1.00 0.97 1.80
4 0.98 0.96 2.51 1.81
5 0.93 1.25 2.40 4.02
Trochanter
Case Decreased . Severe osteo-
Normal Osteoporosis )
bone mass porosis
1 0.68 0.81 0.88 0.94
2 0.41 0.17 0.70 2.02
3 0.65 0.20 0.65 0.91
4 0.98 0.25 0.50 0.42
5 1.61 0.59 0.54 0.35
Shaft
Case Decreased . Severe osteo-
Normal Osteoporosis )
bone mass porosis
1 0.42 0.90 0.98 0.65
2 0.43 0.40 1.00 0.51
3 0.69 0.20 0.37 1.26
4 0.41 0.25 0.48 0.34
5 1.48 0.50 0.75 1.26
Total
Case Decreased . Severe osteo-
Normal Osteoporosis )
bone mass porosis
1 0.55 0.75 0.71 0.55
2 0.29 0.13 0.66 161
& 0.62 0.14 0.35 0.93
4 0.35 0.17 0.29 0.21
5 0.97 0.50 0.43 0.33
3 it

F T E B TR R T 5 5 T SR R A S K

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

TRURREISCRY, I 104 R bl 2 M R 1 K
Ji&, AR EEE IR BT EAF LUz e . R
W PENEAEAEA IR B2 RAE N SR8 Hldss 7
TR DA A5 2 DN 3R, WA A 0 (SRR 25 5
IR 2, MAFEBCRIN ARGk, 0 H TGy
S A (K CRAEAE X R AR G iR Z MBI LR ZE A AL,
Al RS WA 25 R PPN A T RELDLBS, ARAEAS H n]
FELGE, DO B P B R A mT i s B 25 LA P
F I AE SRR AR ANBE o

R0 P S S — R RO A8 B (KA e, A
R RER S, KRR ZEBOR, WKL ARAR, 2R
setnt, AR REEIR . RUIYPREA A D B A
MEEAFAAR MG OL T, A IR, LM RS,
RAGAR R AP, S BN RSN LR A
WEFCH SR, REXUREX S 2 MG IR B S k4T T 0
TUs AN S5 D JEIIRS B 5 IK 3 1%~2% . ISR 5
P R IORS L AR S R T LU O 3% IR
W ERWard = i XAk, HAh A DR S AR B A 4E2%
LATR S 8 0 b AR B 29 DX P AR 5 R e D, X
5% IR 271 BT 58/ AT AT 58 O B AR T
SRR, IRIRFF B AR A B BESR (K10 50 1) RG A
3% DALY [ Py W] BT I R A M . @R L
B S2RFE R R ol S AR D
LA R B el BT E IR s HUGR I
0 DX I AR SR R E D, U R R
7o QOMWHEEELIF NS AREIZRE ARG, ZRR
EANBEHEACRE: B 7 SO AL FE S (KN T oK, X m]
FE AN 1B AU 52 AR 52 280 ff 2 A AR T AR (1030 G e A
HELE 23 PRI ST AR 1™ B AL AN [ T M T 2 A 55 @
B A B 3218 A2 e R BUH AR I DX Ward =
AP, XA RES HAERER E A AT G LA X 3
JEE 1A% e B A 2 LU IO AZE K, 50 I RS 5 e 2

ML AR SRR T RES LU R AR Ol T
BT RFER, FRHRATTRESE A8l @R GE N )Y
Jre 4l 4 A AT E IR ZE . @M E I B # T
(10 h i 2 55 3141 5 KD AR [0 AT S AR 3 I T EAY
FEIRZE o @ F % B W] 32 1 B 30 S g e 11 FE AL 1 33RO
SERLIRRENT . © W BESAM e n] 5 3 B i . O
T A s A FE N . @ N IBOR e T i e
NG B 2 RIS JUIAE M A 1 P
SE IR o

22, DPX-MD 2 FEE {SCH 21 7 11 51> B % [X 3
R YIRS R LA B AR D i s LG B 29 X
Sl R FAE LU 8 BE DN R AT IR PR 250y T O 8, ik
G R Dy, JLUGR B R S, A fEE P Ward
A i TR A R AR AR R, T AL
(1 8O3 SCAE R YRS 5 EA B Y, TSI W 25097

6527



@E?Z:-? WWW.CRTER.Org T, . FIE ARSI B IR RAEX WL R

N PN s ST e 17 h e 3 R 17] Liu ZH,Yang DZ,Zhu HM, et al.Zhongguo Guzhi Shusong Zazhi.
Mo BT B LR e s s ks, R T Soains % .

=1 NN TIE=) S e SEL Y = s XI) S5 S 5 e, AR B 25 =TS BOZ W PR AE[D).

D W A RV S 1 3520 SRR Py e ohoo ey T PRIAELL RS
N o o = LB [ L Y [18] Kanis JA, Melton LJ 3rd, Christiansen C,et al. The diagnosis of

%Hﬁgthimﬁaiglﬁi‘ ISR ﬁlﬂﬁﬁﬁ%%}gﬂ] osteoporosis. J Bone Miner Res. 1994;9(8):1137-1141.

I 5L A S S A LU AT ek " T T . [19] Kanis JA. Assessment of fracture risk and its application to
B éJ‘ROI%411;‘%#%54:1&*@6%&%%# % ’ ﬁMﬂ screening for postmenopausal osteoporosis: synopsis of a WHO

W AR = A FEF 354 31| Bk — 8T, Ui report. WHO Study Group. Osteoporos Int. 1994;4(6):368-381.
M/ J:Jél%%@ii*ﬁﬁfﬁgﬁ¢§hﬁfﬁwﬁ{?ﬁ ”%ﬂ‘ l}ﬁ Il [20] Prevention and Management of Osteoporosis. Report of a WHO
NEESE2 s ik SRi) gy 2, XNk Scientifc Group.WHO Technical Report Series.2003:921.
Tﬂ%ﬁ:%ﬁﬂﬁ’]%ﬂ B*&é - Eﬁﬁ%# JZTEEWJJE%B_ g [21] Liao EY,Tan LH.Beijing:Renmin Weisheng Chubanshe. 2003:433.
N B LR 22 I EE M 76, R AR 24T I 5 A B DA i i, 2003:433,

[22] Yang DZ,An Z.Zhongguo Guzhi Shusong Zazhi. 2000;6(1):14-16.
W€ e, 2 s PR DN T o ) LA il . o [ BUsAL A48,
2000,6(1):14-16.

4 %%Iﬁk [23] Yang DZ,Wang HF.Chengdu:Sichuan Kexue Jishu Chubanshe.
1998:56-57.
o o, UL AT R SRR 4 R (M. AT D R 2 AR s A, 1998:
[1]  Ling L,Fang JQ,Dang R.Zhongguo Guzhi Shusong Zazhi. 2001, 56-57.

7(3):281-282.
V], 77 RRE, % i B PRSI O e ST ). v I T A

7%,2001,7(3):281-282.
[2]  Eric SO,Shelia KO. Longitudinal precision of dual/energy Xray

absonrptiometry in a multicenter study. J Bone Res.1991;6: REARBHNELEE—
191-197.

[38] LuY ,Mathur AK,Gluer CC,et al. Application of statistical quality H£Zh): W) 4 LA TAHARA, %5 090154, R
control methods in multicenter longitudinal osteoporosis clinical «gg 2k SN . B S B 5 B ] 2 e 2 e
trals.international conference on statistical methods and statistical AL AR fv“ﬂb X‘%f%‘ﬁ’li/f(DXA) L 2 B & A
computing for quality and productivity improvement.Vol. II ,Seoul, B EATR .

Korea:1995:478-480. .

[4] Hagiwara S,Engelke K,Yang SO,et al.Dual X-ray absorptiometry FUYZEHSE RAAR T BAEAT)” READ KB EREMLZ 5

forearm software:accuracy and intermachine relationship.J Bone LR H AR B S A AN R

Miner Res.1994;9(9):1425-1427.
[5]  LuY,Mathur AK,Fuerst T,et al.Dual X-ray absorptiometry quality

control :comparison of visual examination and process-control REHEX: WA T EEMNTEARGLE, 7 EAN
charts. J Bone Miner Res.1996,;11(5):626-637. EAEVER. B LA 2B B, B RN AR R AL
[6] Baran DT,Fulkner KG,Genant HK,et al.diagnosis and & 03 = x 5y 2 S g A
management of osteoporosis:guidelines for the utilization of bone ERBRAEAR L IR, B FEARNEILTE S EEN
densitometry.Calcif Tissue Int.1997;61:433-440. ) Hoh, AL RN B RS ARG MR L, XGERKEY
[7] 86?3%Eggggg.8'2hang W,et al.Yuanzineng Kexue Jishu. 1996; BGIRE, T B R A S MRS D X K A SR
TR R, 9K IL, S5 OURE X 24 3 A A BRI T [9]. St 1 Z A A AR Z AR, A% 16 JRI5 W7 F= 24 BOFM-FRA °T 6 o IUAB
REFI2A1R,1996,30(3):230-235. RAEIT T E . TRt B AL
[8] Kang HS,Zhao Y,Chen YH,et al.Zhongguo Linchuang Kangfu. Fo BAFHTELE, KEMRA DPX-MD 7 AN E
2002;6(15):2254-2255. TR Z KA B4 5 AFBRER, L8R Tl RETF
FIEJE 2 B, T, 5 XA £ P (SO B2 [ 4 P K s e AT S
Ef#%ﬂ%’%[\l]ﬂj|i5|llﬁﬁkfiﬁ,2002,6(15):2254-2255. TR BRANIE 09 RAT JB FiFE . TBT. BT iR e iﬁ;ﬁ_ﬁg‘
[9] Kang HS,Qiu P,Chen YH,et al.Zhongguo Zuzhi Gongcheng Yanjiu BT ARG ITR IS, 3 TR GEZ R 7 EEE
u Linchuang Kangfu. 2007;11(35):7014-7018. N . - o o s . .
e B T TP e AR ot LA A e MR AR TR B R ARG R A TS
HHA B SRR 2ZE RO P E AR TR SRR, 8.
2007,11(35):7014-7018.
[10] Gong J,Xu H.Zhonghua Heyixue Zazhi. 2005;10(6):422-424. IREIFIGHT “HE” . B AR X SHRE F AN
i DXAEF 35 e It 0y 8 Ao R 9], Y e o
R L 2 2 5 ,2005,10(6):422-424. RARANIE BT 2 BRI B BEMNERR, ZFF
[11] Yu W.Zhongguo Linchuang Yisheng. 2006;34(7):391-398. BEMS “Arf”, P kA.
AL A S W B BT R e D7 3] I R R 4, 2006, = .
34(7):391-398. B B e 125 5 R - 1 3 T AR R A BB R
[12] Cheng XG,Liu ZH.Zhongguo Guzhi Shusong Zazhi. 2006;12(2): . zfzfﬂ7ﬁ/‘?77'@. 17\11‘“1}’4 R4 ,i - ﬁ— na
207-208. GRANIE 5 R 5 R MR FoAR 5 B, B S i SRANAR AR X
P L B S R 15 20 LT o S b MR, AR AR RRA R R B,
[13] Cheng XG. Zhongguo Guzhi Shusong Zazhi. 2006:12(2):205-209. e T .
TR [ I T 1 2 2 (R (ISCO) AL 8 SR, o 5 _ BRAESLE TR SO = S
JRETAA 24 35,2006,12(2):205-209. =42 Ak BT AR L Ga 48 B G e u i) 1) B AR e R 2040
[14] Bone densitiometry course learming objective,cour teaching BB 57 I D B 4 A g 22 3
points and suggested readings.ISCD version,2003,5.3. ?T/;\JiL i ;‘H é/ﬁéi‘f‘ﬁfixkﬂfﬁg | zlki, '{'ﬁ’%’
[15] Zhang XY,Zhu P. Zhongguo Linchuang Kangfu. 2005;9(3): M F 42 A BB TR X AR J7 ik & & B R F
198-199. T4z 43 BHE SR B4 = T B SR VAR B i A AT
KT A A RV PP 85 P 2 SR U (A e 5 el S T G i b
HT[3]. 1 1 K FE2,2005,9(3):198-199. = ARHIAE B R RS T AT RO T HEEH 1
[16] Chen ZX,Xu XJ,Huang G,et al.Zhonghua Laonian Yixue Zazhi. ZRHN, A TR AREETF L.

2003;22(6):342-344.

IR R A A, i A, 6 2 N AR 3 1 28 L 0 TP 231 — 3
P EL AR [3] A2 4R 2 4 3%, 2003,22(6):342-344.

6528 P.O. Box 1200, Shenyang 110004  cn.zglckf.com



