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Application of dual-energy X-ray absorptiometry in vertebral fragility fracture of postmeno-

pausal women

YAN Jian-xiang', CAI Si-qing', LU Guo-rong’, LI Yi-zhong', ZHUANG Hua-feng', YAN Li-sheng'
1. Department of Imaging, Second Affiliated Hospital of Fujian Medical University, Quanzhou 362000, China; 2. Quanzhou Medical
College, Quanzhou 362000, China

Abstract: Objective To discuss on the application of dual-energy X-ray absorptiometry (DXA) in the vertebral fragility
fracture of postmenopausal women. Methods Totally, 274 asymptomatic postmenopausal women over the age of 50 were
selected. Each patient underwent DXA scan to measure the bone mineral density (BMD) of total hip, femoral neck, and
lumbar spine (L:- Ls). And the vertebral fracture assessment (VFA) software was used to assess the vertebral fragility
fracture. The general information of selected women was recorded. Results The VFA results showed that vertebral fragility
fractures were found in 103 of 274 participants. Univariate analysis showed that age, menopausal duration, menopause age,
and BMD were possibly associated with vertebral fragility fracture of postmenopausal women (P<0.05). Collinearity
diagnosis and multivariate non-conditional logistic regression analysis indicated that menopausal duration and BMD of total
hip were risk factors of vertebral fragility fracture (P<0.05). The diagnostic rate of BMD combined with VFA for
osteoporosis increased by 7.3% (P<0.05). Conclusion The longer of menopausal duration and the lower BMD of total hip
have important predicted value in vertebral fragility fracture of postmenopausal women. BMD combined with VFA are
necessary in the prevention of vertebral fragility fracture of postmenopausal women, which will improve the diagnostic rate
of vertebral fragility fracture and osteoporosis.
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PEFE20124F 12 H~20144F 8 H L e m it E R
2B R o B B AT R RS 1) 46 28 )5 10 % (H
SRALZ 1A IV L) RS20 5 HERR A T A R
(1) 4 1 o B W e B H Al T i 2 o AR 9 32
BLPN , ALFE ™ R L HOIR (55) IR T RE T i Bk
WGR R EEE R R B RRE SR

B AE 5 (2) ¥ IR S IE A IR FH S i A 2
&5 ) A T AMI L CALFE A s A 47 %) ™
HMIEL) 5 (4) XU R 2 RS s TR B
AEBAEITTERTGE 274 ]
1.2 Ak

BMD 5 VFA ¥ ii H] Hologic Discovery- A
DXA HEATIE o ALEAEE 1%, AWM B iR 2E<1%,
CVAH 0.23%. BERIFHLE T REEHE BT
AR, I H AR A5 E FrilG PR BMD 2% 2% (ISCD) K
YIREFAH AR N G753 5
1.2.1 BMD# Frga x4, i A g 4
Je 4 JEHE (Li-Lo) J5 17 457 1) BMD{H (g/m?) . & 1
T BB 0 % 48 1) BMID {H S A N T (R R4y, 1 2 2
FEHE (L,-La) J5 B4 A BMD (B S AR TR o

Patient [D: GOOG84Y
DOB: September 04, 1946

Name : Sex: Female
Ethnicity: CHINESE
Menopause Age: 48 Age: 69

Height: 146.0 cm
Weight: 48.0 kg

Referring Physician:

Scan Information:
Scan Date: July 06, 2016

ID:  AOT061606

Scan Type:x Left Hip
Analysis:

Hip

Operator:
Model : Discovery A (S/N 86841)

DXA Results Summary:

e (t:? ? 5(5; (g/ e;"‘? s‘nrzo;a s(z:o;e
0.589

E1 28 xEm

Neck 4,66 2.75 -2.3 0.6
Troch B.48 4.74 0. 559 =1.4 0.1
Inter 14. 28 il 0. 782 2.0 0.8
Tatal 27. 42 18. 66 0. 681 =2.1 -0.7
Ward’ s 11 0.16 0.392 =29 04
Tatal BMD OV I0%, ACF = 1030, BCF = 100, TH - 4.913

WHO Classification: Osteopenia

BMD R T{E

Fig.1 Bone mineral density (BMD) of total hip, femoral neck and corresponding T—score

Patient [D: GOOGB49
DOB: September 04, 1946

Name : Sex: Female
Ethnicity: CHINESE
Menopause Age: 48 Age: 69

Height: 146.0 em
Weight: 48.0 kg

Referring Physician:

16
DAP:

Scan Information:

Scan Date: July 06, 2016 ID:  AO7061605
Scan Type:x Lumbar Spine
Analysis:
Spine
Operator:
Model : Discovery A (S/N 86841)

DXA Results Summary:

et mg ; %: (mﬁ'ﬂ’ sIo;a a%o;e

Ll 12,12 7.38  0.609 3.5 -1.6
L2 12, 62 7.20 0. 570 4.2 =il
L3 14.20 8.30  0.584 -4.5 2.4
L4 15, 44 11.02 0.713 =2 -0.9
Total 54.39  33.89  0.623 -3.9 -1.8
Im CV L.0% ACK = 1.0, BCF = 1009, TH = 6.423

WHO Classification: Osteoporosis

Fracture Risk: High

[E2 FEHEBMD RAER T &

Fig.2 BMD of lumbar spine and corresponding T—score
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1.2.2 VFA"" [ Fi Hologic /A & FAfTHF % VFA (JiiA
7.0.2) BT E AR 3 B 24 i 4 BER) (FDA) A
E. BEMEMERR G Lryhg -, sURE T % H
B AV B T R T A8 90° , SK A E TR e 1 3 L AL
T B2 T KA, 4548 Y0 ] Tu~Ls, 2R M A

To~L AL T SR . VEA XHHEACE 3T 1P EAG B A
N T Genant 2 1k KO S IE A &k F 3
SEIE AT VEA B BT ARAS 0 B HEEHE To~L 7 S, 1
4 J& VFA 73t 4 Redie i o

T | 03/07/2014 15:4T

3 B VFA 3813 T~L. M E &
Fig.3 Lateral view of T,—L, obtained by vertebral fracture assessment (VFA)

1.3 BRERISHTERE

(1) WHO 4% /12 Wi br 1 (3£ T BMD 1912
W)« 1F % B BMD {f=-1.0SD (T=-1.0) ; fit & & ]
BMD {H 41 F-2.5SD~-1.0SD (-2.5<T<-1.0) ; H T B A
$it B BMD {H<-2.5SD(T<-2.5) (SD: #1125 ; T{ : #5
A & T s T IE AR 2 BT BMD
E AR EZE R0 o (2) KA Wtk i Hr RV AT 2 W i ot
BibAT
1.4 GitFEH*

K HISPSS 17.0 BAF AT 4124 A0 B, 36 5 ]
ROMA Gt 8 SOt g I 2 W iy 28 i i —
AT 532 Logistic [M1H 43 H7 o HARTRAE S B0 (5%
1), JoHEAR M (DL O Fm ol 4, 1 R g,
PLLEAE HE (OR) B H: 95% ] {5 X 1] (CI) e/ A& AEHEIA
BT AT XU L , P<0.05 Ry 22 38 B St 24
SR SR 4 TR F AR B 2 0 22 53 #1 (One-
Way ANOVA) , 41 P W 9 L3 HH LSD K 5 .

274 I TCHE IR 50 % LI _F 46 25 5 10 Lo R FH VEA %K
14T VEA K BRMER I T B3 103 451, ToHEAR g R

Y1714,

2.1 HEIREEITHERES

211 NOFFESHEREETNEREZES T H
B TS MRS PT AL AE I A AT A 24T
FE 2% BIE e it 27 25 X (P<0.05) , AL & AF 34k 4
AP IR R REATE A 224 R AT, MER G5BT A XU
WA R A (R 2) . WAL [E BMI 225 048
-0

2.12 BMD 5# @it BTN EEEZSH HiEE
Pref 5 MRS PrdAe e il B i (LT ISCD B 7 ar
Yy, MR A R B A A A T (B2 ) L A
BMD | %5 £ BMD J 4 BMD 22534 B & 501t
X (P<0.01), I ELEEE BMD {HERFA , HEMA G H
P& AR B m (R3).

2.2 MR S ERIESE M Logistic BIYF 537
22,1 FHEEIZET N T A BRAG TR R [ T AR
AR SO LR R AT AT M BRI ER (P<0.05) iF
IR EISWT . 45 R BRI 5 26 20 AR BR 1Yy 2518
JK 7 (VIF) KT 3, H A& 25.564, /T 30( 5%
4) 855 LR DO RIS 5 4 AP R A A 3R 2k
AT H— A A EH R
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Name : Sex: Female Height: 156.0 cm
Patient ID: GDO0O056 Ethnicity: CHINESE Weight: 56.0 kg
DOB: 09/28/1934 Menopause Age: 50 Age: 78

Referring Physician:

Scan Information:

Scan Date:  03/05/2013 - A0305130K
Scan Type: f SE Lateral Image
Analysis: April 03, 2013 16:01
Operator:

Model : Discovery A (86841)
Comment :

Vertebral Assessment:

Height (mm) Percent Deformation
Label Post Mid Ant  Wedge Biconcave Crush
Deformity (Grade)

7

9 0. 7% 25.7% 0. 0%
chonca\c (Hodclatc)

T10 17.9° 13,3 19.0 0.0% 26. 0% 5. 8%
Biconcave (Mederate)

T 24.3 16.3 17.5 27.9% 33.2% 0. 0%
Blcnma\c (Mndonm)

T12 14, 17.0  21.5% 33.0% 0. 0%
Isn.um.d\c (Mud rate)

L1 29.3 227 % 0 18.1% 22.7% 0. 0%
Biconcave (Mild:

L3 232 17.2  26.1 0. 0% 25.3% 11. 4%
Biconcave {Moderate)

Ftd Dev 1.0 1.0 L0  5.0% 5.0% 5. 0%

Physician’ s Comment:

HOLOGIC

4 VFATEERE Ty L LR MBI
Fig.4 Fragility fracture of T,..,, L, L; assessed by VFA

*1 B8 .BMLEEFREEZFHR S RMERA

Tab.1 Assignment of delaminating on bone mass, body mass index

(BMI), menopausal duration and menopause age

Variable Assignment Cases
Grouped by BMD Osteoporosis=1 177
Low bone mass=2 79
Grouped by BMI Normal=3 18
BMI<18.5=1 26
BMI 18.5-24.99=2 158
BMI 25-28=3 65
BMI>28=4 25
Grouped by menopausal duration =20 years=1 109
10-20 years =2 81
<9 years =3 84
Grouped by menopause age =50 years =1 86
45-50 years=2 162
<44 years =3 26

2.2.2 HAKIEMEE A S EEIESE M Logistic EIA%
Hr ZIHE /33 Logistic [FIAHr4E R Bs , 424
AR S 4 BMD SR HER e E BT e R = . 4
ZRAFRR 20 47 LA 1 1A 2 2 AR ME AT I A IS 24
ZAERR 10 48 DLF 3 iy 3.738 4% (95%CI: 1.832~
7.624), 4= BMD 2 Wi ki BTsi i i i 2 & A HEAA
BT Y JRURS: R 4 BMD 1E % 10 40 11 4.180 175 (95%
CI:1.753~9.967)($%5),
274 {ﬁuéfééx):ﬁﬂﬂﬂﬁi}% BMD T1{H=<-2.5 £,
B AN SR R 64.6% ; B4R HE VEA K25 12
W, R A2 KR 37.6% ; BMD BX 45 VEA, B i
AR = 5] 71.9% (K 6) .

FUHI, T 5 B2 2AC N B s , B

AR N RS B BB R A AL T TR
TEZA L A BOs AP - 3 BIVME 1R 8 3T A9 e
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Tab.2 Univariate analysis of demographic characters and vertebral fragility fracture
Item Group No vertebral fracture/% Vertebral fracture/% X’ value P value OR (95%CTI)
Age/years =70 38(39.2) 59 (60.8) 35.360** 0.000 5.754(2.935,11.280)
=60 70 (72.2) 27 (27.8) 1.429(0.713,2.866)
=50 63 (78.8) 17 (21.3) 1.0
Menopause age/years =50 64 (74.4) 22 (25.6) 7.827* 0.020 0.401(0.161,0.997)
45-50 93 (57.4) 69 (42.6) 0.866(0.377,1.988)
<44 14 (53.8) 12 (46.2) 1.0
Menopausal
duration/years =20 44 (40.7) 64 (59.3) 36.444** 0.000 5.733(2.974,11.050)
=10 60 (73.2) 22 (26.8) 1.445(0.702,2.976)
<9 67 (79.7) 17 (20.3) 1.0
BMI/kg - m? BMI<18.5 16 (61.5) 10 (38.5) 0.369 0.947 0.932(0.394,2.204)
BMI 18.5-24.99 97 (61.4) 61 (38.6) 1.160(0.533,2.523)
BMI 25-28 42 (65.6) 22 (34.4) 0.647(0.356,1.175)
BMI>28 16 (61.5) 10 (38.5) 1.0
**P<0.01, *P<0.05. OR: Odds ratio; 95%CI: 95% confidence interval
%3 BMD St SRR R4
Tab.3 Univariate analysis of BMD and vertebral fragility fracture
Variable/(g- m?) Group Novertebral Vertebral X’ value P value OR (95%CI)
fracture/% fracture/%
Lowest bone mass * Osteoporosis 94 (53.1) 83 (46.9) 20.576%* 0.000 15.011 (1.955,115.242)
Low bone mass 60 (75.9) 19 (24.1) 5.383 (0.671,43.166)
Normal 17 (94.4) 1(5.6) 1.0
BMD of femoral neck Osteoporosis 58 (46.8) 66 (53.2) 23.684%* 0.000 3.983 (1.505,10.543)
Low bone mass 92 (74.8) 31(25.2) 1.179 (0.436,3.188)
Normal 21 (77.7) 6(22.3) 1.0
BMD of total hip Osteoporosis 24 (34.3) 46 (63.7) 34.835%* 0.000 7.804 (3.631,16.771)
Low bone mass 90 (67.6) 43 (32.4) 1.945 (0.977,3.872)
Normal 57 (80.3) 14 (19.7) 1.0
BMD of lumbar spine Osteoporosis 79 (51.6) 74 (48.4) 18.592%* 0.000 5.152 (2.041,13.003)
Low bone mass 59 (71.9) 23 (28.1) 2.144 (0.793,5.795)
Normal 33 (84.6) 6(15.4) 1.0

*%P<().01;* was base on International Society for Clinical Densitomtry, and postmenopausal women were diagnosed of low bone

mass if the T-score of lumbar spine, total hip, or femoral neck was -2.5 or less.

F(2 000 J3/4F ) Lo | rb XU 2L B R 1) S A v
J R M AN 1230 16 B (2011 4F) g i TEie
BMD {8 W], & A= i vk B A BV AT 2 W - BB A o
FROARE A Jf M B B 2 ik 37 T BMD U 5E AR AR

S felbr PR 2R 0 P T 0 E R R
3.1 R BAER . REFE R FELLBMD K BMI
X462 FE 1A AR I B HT R R0

TR 07 v AN [, 45 2 28 i 0l i HEAA Jfe
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Tab.4 Collinearity diagnostics

Variable Tolerance Variance inflation factor
Age 0.152 6.559
Menopause age 0.654 1.530
Menopausal duration 0.123 8.109
BMD of femoral neck 0.394 2.536
BMD of total hip 0.380 2.629
BMD of lumbar spine 0.563 1.776

PEBT I KA A B AN ] (A 34 38 B T A e B
PT 0 K A= 2R BE AR IS YE ITHE 0 , AR IS A A 2 I
PEEPT— NS G R, ARG 274 1 A
SR 28 J 1A L A0 LA BT, AR 4 VFA 23 #T L 50~59
2 A MEARNEPE B I 5L 21.3% ;=70 % A HEAAR G 1B
Pra&e 2y 60.8% , UE S Bl 4 AF- tS WG, A 4B 47 1 IXURS:
R, 5 se T E M A R 2 TR, 48 A PR
QAE LT , MEAAR MG M B 3T % 20.3% 5 £ 28 4F R 20 4F L)
b HER IR T 59.3%, JE R 48 25 1 .
Bl 48 AT W5 O R A 4 2 A PR A SE K, B4 A9 XU

5 QAT REFEIR BMD SHRSITHZ E RIEE M Logistic BYA2Hr(n=103)
Tab.5 Multivariate non—conditional logistic regression analysis of menopause age, menopausal

duration, BMD and vertebral fragility fracture (n=103)

Variable B S.E Wals Sig. OR (95% CI)

Menopausal duration/g-m? 0.002
=20 1.746 0.335 27.200 0.000 5.733 (2.974, 11.050)
=10 0.368 0.425 0.998 0.318 1.445 (0.702, 2.976)
<9 1.000

BMD of total hip/g- m? 0.030
Osteoporosis 1.430 0.443 10.405 0.001 4.180(1.753,9.967)
Low bone mass 0.418 0.378 1.224 0.269 1.519 (0.724, 3.187)
Normal 1.000

Menopause age/years -0.021 0.253 0.007 0.932

BMD of femoral neck/g- m? 0.178 0.340 0.274 0.601

BMD of lumbar spine/g-m? -0.307 0.259 1.408 0.235

B: Beta; S.E: Standard error; Wals: Wald test; Sig.: Significance

F6 NEISHIAEE R ISETER L (n=274)

Tab.6 Comparison of diagnostic rate of osteoporosis with different diagnostic methods (n=274)

Diagnostic criteria Osteoporosis (7) Normal (n) Osteoporosis diagnosis rate/% P value
T-score<-2.5 177 97 64.6 0.000
VFA 103 171 37.6 0.000
T-score combined with VFA 197 77 71.9 0.000

QAT N, LR 4 224 e 48 AR FRUZSE M AfE (A e
PERITIE EN R

W45 6 R 24 1 BMD I st 5 07 A A | 42
WL S, AWPFE R R, AR P A
N E A B9 BMD {25 W AR T IMEM S i 2, 52
71 e R AR 260 22 0 2 M AR G P AT 1) A B A
¥, HLFt%E BMD {E B REAR, HERME 1R B 37 A9 e A2

2 I R a1 BMI— ELgA A R (AR
BB N 2R Z— | (B AR R B v i A
TR S SCHRARE I A — 2. AFFRER IR,
BMITEMER B 12 5 ToHER B3 41 22 5 JEGe i
S, AN BMI 5 HE (A G 1 4 o — 5 B AH S
] BE A D R A B A (4 R A R AR
T 2 R B A B TR A s v B AR 32 40
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55, M-SR R R IR e . T se 55
5 240 1 DL S i AR A A O, BRI/ S BMI Y i 22
H NGy, BRI BMD RN R 22—, Wit H
HIX BMI 768 5T B A H B AE R B A-7E i, A
HE— 258 I RIS IE

32 @BEEALTEERETITNEREZSH

FEXTHEAR B P & B B JLASFHOCSE I I R ik A T 2
PRI 2R A 45 Logistic [1H 5347 & 30, 48 284 FR K 44
BRI E ST R AER R . ASAE R IE K
215 BMD KAH R T 8 R AR AR A B P B A Sl 47y
{ELo T MR AE 2 1 #5 BMD 5 & A MER S ME 53 1E
B PE TG W AH DG . [ AP 2% 35 Kanis 55 A A 54001
3 A5 A AU X2 W B A 2 KT A £
FEHE ORI AVE B B A 12 T A BRI o A, X
AR B 453 —2,

JEHE BMD SHERMEPE BT IOC R , 78 IAE A BiF
FETAETEB R R, — 2223 ) IEHE BMD
HAGRRRI RUN TN ol O i N R e T S 2
F TSN (B G0 A BMID RE v 500 A ) 1
PR, JEHE BMD TR 1 hnfE 22 | BEEAE B (4 AR X
ARSI 1,631 AEABAT WL AT IA A SR EHE BMD
FETENG IR )2 AP NEHERE & AF 1S K 2 R 1
il £ S ] [ 2H 2185 A0 45 R 2% M TE 57 BMID Y HE A
PERC Z B e, ARWFFELE R BR B EHE BMD
FEAEMEAR NG B PTG R R R (H I A7 8 LA HE
RMEPE TR VE . e 35 BMD 5 HEAR S
PR Hr JC BH S AH OC B AT BB SR A : (1) TR BMID X
B R IR U, e 5 A — 1 X, TR
BUN, B/ NEA o2 B 850 R
SR 5 118 B X R 00 R P R AR5 (2) T AR
J B A Bl B PR K R, PR AR AN R A
&, AR AR, A7 — 0 i ) B Al
ARESE 2R T — A XS m A e, R A X
A DXl 0 A DGR G5 (3) Fir i S gt
GENT G 380 At il XA FE A R HE , R A e iU
50 % LA b 46 28 J5 10 2 W AR N W 1 — 20 B0
(4) P i A 85080 P R 1 N e MR PR R AR TE N
Fh2E 5 W AR TR
33 BMDNEESE VFAEZHI B REMREPRMNE
=i

AR FR A5 R, B 9% BMD {2 Tl 3 4r fe
BV e B B AR b B DA B (R A T
P e B P A S0 AE I R S5 B A —E iR BRPE . —
QT X N T e = 5 N T QT = Y )
SEBMERE, B 20%~40%K K&t T4

AR R 24 BE A O3S TS, 60%~80% A" i ‘Y E 7R
FE o I, B AT R B AS DA R AR B TR
A, Bl i R E A B 1K 2 X 5 G oE R T
i o M4 WHO 12 Wrbr o, # 47 KUR: 530 B o 1E
WO CE BN . ASWFSEIE L VEA I A A A
J kAT A 4 225 10 4, 2ot BMD I GE A 19.42% A
REE BN S W R(E . ol 2 Uk o I8 4 il
HEE BMD I 2 2, AT 2R 25 IR Y7 R
Bii Wa Pk E P L ey o PR AiKESE BMD KGR 2 4k T
BT v RS R AR 25 B s AT 25 0697 B AL
M — H& A B TR A B 3T, I8 4 & AR BB T i
MESOBs KRB, BE = o =3P, 2002 4E % [
E R DABLE th A MRS T B R AR 3 4E N
B R MRS PTG AT BB 43% 1 FRANHEMCEH T
B BMD /b — N o 22 51 S T & HE B AT A X
Grn7, Jager S5 HR 4 BMD I 5E 45 4 VEA , T LK
L4l AR 5E BMD26.7% i T B A 12 Wi R 2 5 3
40.1%, Mrgan %" W58 42 H DXA #E17 BMD il &
HXE VFA, 5 BN S W 48 55 9.8% . [E N “F#4 1F
FEEERAL SRR T RS , ARWF5E I i DXA 1T
BMD Kl (1) [ s A A T oAl B BB 2 W
A EE BMDWIE & T 7.3%, 5 E N AMIT5E 4SS
H—3, SIS AL AN S PrBT 6 4E
A BMD (1 [ B B A A THEIAR BT IE A

25 TR 6 T HER MG TR T Wi BMD L)
Hh, 3T VA K & B IATAR YT, S0 A SR (4 &
AR B A S . BMD BEAHEAR BT A 1
P A 28 5 A L MER a8 B S B B 1) 2 W R
D7 A AR = IR . AR 45 5 R 48 224 FR
T4 1 R 26 8 i 0 L ME AN P e T 1 s 6
R RS A R 0L M A 2AF IR A IE K B B
A 5B AL, BB A% B I N TR A B AT AT
T, I B Lk A E TR R A

(5% 3Ciik)
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