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Advance in the application of DXA, QCT, and DECT in the internal fixation treatment of

osteoporotic vertebral compression fractures
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Abstract: Osteoporotic vertebral compression fractures (OVCFs) are common skeletal disorders in the middle aged and
elderly people, significantly affecting their quality of life and overall health. Among the treatments for unstable OVCFs, pedicle
screw fixation can offer robust and effective support to the vertebral body and has become a crucial surgical option. However,
severe osteoporosis can lead to a high failure rate of internal fixation treatment. Hence, the accurate measurement of a patient’ s
bone density to assess osteoporotic conditions has great influence on surgical success and clinical outcomes. Currently, the most
commonly used bone density assessment techniques include dual-energy x-ray absorptiometry (DXA), quantitative computed
tomography (QCT), and dual-energy CT (DECT). This paper reviewed the application of these three techniques in OVCFs and
the advantages and disadvantages thereof.
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AR, A7 P Sk TR | LA SR AR A T PR
HIHEAR BT A Ra E (1) OVCFs B, 5 AR IRET [ & T
RIGIT R B T2 B % A F AR AEYT
Yot R A B TR RIRET Ik B S B KR T .
H T a2 30 2 Bk T #1047 ERAS [l F AR R
Xt £ HEA T A T VEAS , IS WCE T Z AT AR S AT
RGN IRTT A B AR PG TG 45 5 K TSR U T
PAIRYT o FHIGRT RN, HMEMR B2 B A 0Tl 0 T2
AP N A RRAE B R T A W A AT AR T R
JE VAL AR BAG T LT B AR A A )
W F B, Huiies % R BAR A WA X
SRS (DXA)E =TT RAHLBZHHE (QCT) FIXL
e CT (DECT) o ASCXf I 3 4R AE OVCFs 11 1
FHARBL B 45 i oS ik A — 53k

1 OVCFsiBfr HEEENBERFTM

H T, s R 5% £ (bone mineral density, BMD)
W5/ 7722 2 0 DXA . QCT, 1R HY DECT I
R FLE A T2 6E (artificial intelligence, Al) 454
AR F R 2 S B AR L IE s A B
FERPHA A R . RGP Xt 75 321 ABZH0
KEEAE A5 R, 4 BB BUs A aE f8 8 55 145 1 000
TIN, 2y 4 900 TN 4 50 5 DL B A#E, Bk
R ANE BN 6.46%, Lokl 29.13%, 1i—I
EERZTPDIFFIE L, TE 65~80 % 44 5 Lok,
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IR, 3k 45% A ST e I - R s A st 5
TSRS, (U 23% M8
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E T 5 A R S T S HE DG R ) R
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FIE P (89.19%) M1,

1.1 DXA B % EN 2 616 R BB PRk

ZWrE BB AN “EPRiE” DADXA b3, ik
SRS X SR R0 00 LR, Al 2 RPN [ BE R A X 5
LR A ) 25 TE AR SR (B B BRI LA &
HIRAY) Res iR A —, M H e
¥ 54 B (bone mineral content, BMC), FAAv A7
(g) O 3 e 5 I SR X ) g B S i A5 e T
T (Area) B9 —4E=5 ], IR B % B BMD=BMC/Area,
ol g/em’ s A PA4L(WHO) HEFEIG R L2 W7

B BB 1) A B v o 1) SBR[ hy AR (L 1~L4)

TR B S0 1) e 2 B ) s Wi vk B 1987 4F
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W L PPAR A VARG B U W B AR A VE . H
DXA 7E4 FE B2 B A B iy R BRI, B s
FEA VTR 5% B (R B AR AL, (B AEPPA AR B/ N Y
MCASI TR AR B T, 5 B I A A
MELIBE S e ok . Wang 25" FE 144 ANIEME (L1~5)

MEARBEA 23 TSR HE A IS A 5 48 X A~ A
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1.2 QCT 7B % M 2 6 s JRA B AR

1.2.1 QCTTEH®EM B IGIRLHE  HE CTHA
BTz N B R R, W24 TR AR 328 7 18R PR % B
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2 B 5 SR A — bk, 3 AT LA — A0 0 k%
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Bti# DECT A3 Kz, AATTAT LAE ) FH I PR AG: 25 ol A4S
BIBLEs , KRB B W DECT itk #4747 21 i BMD i
i, PTG ifE— 25 11 S 26 2 i IR =y 9% 5 TR
B E R o7 BESFAUAS IRBUOMO X R 5, Wbk
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h7 FH

2.1 BB ERAEA T A F RGP R ARG R

& H EL TN 4 R H 5 ( polymethylmethacrylate,
PMMA ) 128 BRI R & F B oK, Hm i s T
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BT 2540 S o TRIEHRIF S 3% B ME 1A B 25 FE 55 K e
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{4 3 SR Bl B KRR AR o 30 R R i R
WR A B RFR AT B 200 /N /N [T , JIT LA
FE ST R REAR TR B K YRR, 7528 K2 (], TG
T BIRARUS: . Zhong 25 POFEXT 241 kRl BB /K
V&5 1 KUBS: PR AT AF 9T e & B, MEAR 1Y C T
557K U8 e i RS 2 IE AR 96 o H Lin 28 PUREA AR
LA, AATTIA Ay, MEMA R 9% BERCAIRA , /K R AEAMEA
P IO B T R, B2 ) 1 1B T o 17 Hong 45 P2 (1
WEFE I B, B % B 55 K I8 B T 22 (R A BH g i 56
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febn, HAn s TS s st — 28R
22 B BEARAES TS AIRATE G ST PR KR
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FIFIE T T FARB AR A TG G (ROMs) FINI
JE R BB BRI A HE A AE OLIF TR S5 483 Be (i 1
S AMEANRE, BT ASD (XU . Peng 25 B4 i it
Xt 59 {3 T B AR AL U A T TR AN B A R
TTIEHESS B 5 ARBEFT KT 2 amy RV 5E T, R
SR FHE AR N R 5 AR MR PN 1 5 X T IRET A
Bl ARJE AR BeE T AR JF IR RS BB A5y T 2%
SIGEE L R, A3d i sk Je i 22 Retk
K3 B E W TS S A T
23 BEEMNEXNTHEIRBATE C G T T 2%

" 2B R A MR MR R ) G
o CHRBAAEIN T ARG, ARETHA S B TR
ARV R o 38 o A I, B AR RT AT R T
A S e 1, DT e B e B3 P [ S . X T

JEEE BN 1 S, AT RE T B R K U G R A HE
5 MR ET 18] SRR I B HE AR, DTTAS LA 4 Hb 3
A AR , FF-4l e il AR S e 0 FARRCR . T
AR, B A BER ZE AT B % BERYT , R A A PRy
254, e B IEA T B R I b T DAHS By e A WA YT
RO IR IR BT R Tk S e 25 Bl
IRFEAR AT ST, LA T U o B =5 AR ST [
JE 5 I PMMA 5 Ak 1) 5 4 5 A A 5 AR T [
PR A DR L, AR T o PR e i NI B P B
WO e i B[R] 45, i BMD {4 0.60~0.69 g/cm’ i}
il FH PMMA 58 Ak (AR ARl o 5 B T4, DT A Ay A
BMD K4 AT 55000 14 PN [T 58 o v W I 46 B0 e
12 A ESARHEARSEA T 1 5250, AR 25 B2 00 E 0 LeAn i
= o I g a7 N T 4 = [ € A R - = i X
{8 Mager] J5 B AEHEMR P 0UIN 43 IAE A T 24 MokE =
HRARETIEAG e R At T IR RE Ul 25 2R
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1 HME = AR 24T (conventional pedicle screw, CPS) [#5E
FIBEAEAEAR I 8RR, , AR ol 2 T [T o J3E SR A
e EL™ H i B AA IS DL T, LA A = AR E T ]
RETCIL IR BT I e R . e B A5 BT ki
TR0 FE A 8 FH R K A = Fid iR % Texpensive
pedicle screw, EPS) W& JE 24 1Y, 15 8] A
‘B 7K (injectable absorbable bone cement, IABC) i
AETIE P LA — D4 S R T (R I AR ET) i P [
SR
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IR PN [ AR AR PE o X TR S R AR AN [R5
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SEAARE, T AT R R B A A ARy b il 2
VIS S MOCTAEANH RS N a3 /K Ie i i
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