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Abstract

With the acceleration of the aging process of China’s social population, osteoporosis (OP) has be-
come an important health problem that has a non-negligible impact on the quality of life of mid-
dle-aged and elderly people. Especially in postmenopausal women, due to the rapid decrease of
estrogen levels, bone loss is accelerated, bone tissue microstructure is destroyed, bone fragility is
increased, bone strength is reduced, and the risk of osteoporosis is increased. Therefore, early di-
agnosis and active prevention of osteoporosis in postmenopausal women are very important. At
present, dual-energy X-ray absorptiometry (DXA) and quantitative computed tomography (QCT)
are mainly used to measure bone mineral density in China. QCT is a three-dimensional technique
for measuring bone mineral density, which can measure the volume bone mineral density of can-
cellous bone and cortical bone respectively. Compared with DXA two-dimensional measurement
of the overall area bone mineral density of cortical bone and cancellous bone, the positive rate of
osteoporosis is higher. It is helpful to reflect the changes of bone mineral density in the early stage.
In recent years, QCT has been paid more and more attention in the research and clinical applica-
tion of osteoporosis in various countries. QCT bone mineral density measurement technology has
a good application prospect.
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1. BRERE
1.1. BRI

B R B AARE & — P DUE SRR B SPGB, 3 R e R T AU 3 I R I 4 B
PEEEEBIR[ 1] B RBMETE Z MR B A IR R A2, HZ W T OABE LB E S M. R
Toa LRI DX 0, K i SRR RE 73 DA B A e DA B b R K2, b R R PR TR AR RE B AR 46 28 J B T e
FE BY) A BN RE (1 2 FIRR A VB B AA SE (L HG B /DAY s AR VT T B Fa i & 18 h &R i)
B 2 SR (17555 1 () 245900 LA B At BH At s B8 BT 5 S0P R S o

BE A TR 2 E N B R WS T, 0B P i RES et B AR R S i K Bk, 22 o IRIE 50
UL B2 E NEE AR, AREARES TR T S5 i, 2021 FEEZK SR EA R LK
SEEANOEELERER: RE 60 Z L EADNKN2.64 12, 2158 NDHER 18.7%, 65 FLLEADH#E 1.9
12, 415 BNHER 13.5%, &t F2E N R2 M EK2]. AR E B 5B RE AT 98 2% T 2 4
e 50 % UL EANBEE UG RN 19.2%, HA2ett ol 32.1%, BN 6.9%: 65 % UL E AR s
FASE G %N 32.0%, il 51.6%, BN 10.7% [3], #EobAh5, FRE H RTE 5 s i e Bom A3
2179 9000 Ji, HAL 2 7000 Fi[4]. Salari Z5[S]7E 2021 R R M —TUEF AT 20 48 R AARE B
HIMAT ) Meta 70 T Bo7R, 23R BUGAATE B3R 18.3% A4, Hh 415 23.1% B 12015 11.7%,
M R R R T B I SRS 2R A [ P AR I, B P R B RE SRR R K50 % LA

DOI: 10.12677/acm.2024.141083 598 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2024.141083
http://creativecommons.org/licenses/by/4.0/

HFxH %

F6.0%)5 & E 2R AR EGEE S0 2 UL S BEAARE B 2N 5.1%, THE KA 6.6%, #iE 4 7.3%),
M 2P B B AARE A 287K F-(50 2 LA BN 32.1%) B R 2 TR E K, 5 H bS5 i 4% (36 E 50
B UL b AP A E B RN 16.5%, THEE RN 15.8%, #iE N 38.0%) [6]. 2022 45 H—2[7]%} FH [H
A2 MR BB S 21K Meta 3 BT 285 SR o, DLAE RS B 4L, B BB AE 1R SO0 32<50 & 2974 16.2%,

50~59 L2108 28.8%, 60~69 %218 41.1%, 70~79 L2128 55.3%, >80 % £1°8 82.0%. & EH BB FA%E 1)
B E, JEHGENR, H T AR G = 0B BB AARE AR, X T B RAE 1Y) EE B AR
AJE, R, TR L2 BT AU B BB RAE B 76 Re T U R, R AAE 1297 /K PAEHL X (8] 45k
S WHEZESR, I HE TEARE RIS, VA RE R RIER R, T B E fE R &% R 1)
KA S, BB AASE R H R8I, AT SR B B (B v i, BRIV, FHEE, 22
KA AT A FN B BUBAARE R A, TH AV T F BB AGE IR A FIBa L. BT AN 2R,

R RN T P ) B B AR R RN 25% 2 A (8], YEEPRE R B A R &2 BdES T, At
550 ZULEMNEES, 13 etk R 15 B S & P R g 3, SR R E g A e 5] B 4T 1)
NEGEE IS 890 J3, 2 33%MH JREiAs B A TR E I, Rl e 4as 5 Lok [9]. B B b BB R AR
T e 2 AR m PR T R, B B B R AR BT — N, 4 50%EHEBUR, 20%H)
BHERICT S RIFRRE10], 0GR TR B BT ST A S A BRI T 7R, 45 2 A0
FEEGE PTE A . Jagiit, FRIE AR g b 1t & 91 69T 9% Sk 720 1278, X — 207 3 2050 0]
AESE 2 1700 12701170 B8 RN 15 7 350 4 X A8 B BUBRAARE & I F 3 NFF — DU AR W, i R 1
Pr8H WP EIT RS 1.7 Jiot, Hr o i m R s a4, OO EHr[12].

TS (AR E 20307 FURINED) WF B AR TAEMIER, T ARl 2l SR B A AT S0
AR T EM BB R B AARE R 2 RG, fEmR R R RS E DTG KR 7y, BRI N BE S b
FARERAE RS 0B BUBAAE S fe N FF @ SO W BB A A, R R I B 8 N S B B AAAE
o SIS BT AR T T it S o g R e AR BRI B B %, RO AR S otk
A ZENEE, IO B & 1@ah S ENE T 1, [F ISR E s AA hE i A (6], M RIMALE J5 &
JRBRAANE R HSER R R, r FIT, K ERNCRE SR S, PR 5 B BUBALAE S B UL
HIHIRER, A E RG2S L2 B BRI A 4H[13] .

1.2. BEEERFARE

UM% o R AARE JB TR R M R AAE, 2RETLMAL)E 5~10 F£N[4], AL GSHNEE
PURBRK, AL R, A0 Em a0 2) 3% 5 %, BHERBE S 4 4 )s 3 £ N T EE
> 2%~3% B B FE , R T 262 R V(45 55 ), 1 26 BE R BT FE T AR, P30 AP % B kD 3%~4% [14].
AR RN 45 5 AT IEMEE % G TRE, UGB RRKRIMEI15]. B2 55 8RS R
Bk = A0, MEBEE T DURIBORCE A0, (R3S shyl B A E O A, F BRI R, ZotE4ess 5 e
IR iR, MEME KPR TR, H0H] A RS R RS B R, 2l O 1,25-(OH),Ds [14E sk
D SIS, il B soR >, @ B HUIR S R EER (PTH) UG o, [ERRSIE 2, @ 45
TR, SN A g 1, BRI E R, @ X RCETE RIS B, 5l U K
A, PL RS OEEEE R B RGBT, FRICE SR, G fite, W S8UE mesialle]. #4
J& 2B B ASRERT G = B RGP, BEE RS INE, B EiRm. gLy, L5
B2 BRI T e K AT RGBT, RIS BRSO BT RE S L[ 17], RARE S5 Lt &
O FREIE R SE T o B BB RE AN BB AA T B Fr R N 2 J5 MR T R M E N R, G SR
ARV R AR B E T, LA A b R AR FURE S 1 T T A SR 18], DRIk, DAl G T
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FASE ) R A UL R B A T B S EE B B i Rk A, SRR A %, I RINAE 5B U AE
R K ILSERIRE, KBIE . BT E BEASAE FPREIR B R R Bk Z R e 0k, BrLA, FEOE R TR E
ARHE 85 52 ) B A (R S48 A B RAZ W Y o AR i
2. BEEEFRERESBENE
2.1. BERENERGFIHRE

‘B % % (bone mineral density, BMD)/& S W& % 5 5 LA S Pt B Jod i P4 & v fe o 1 1 B B bz —
TE BB AARE RS W S ey T i A HEAEH . % IS5 DXA. A X 4% E(single X-ray
absorptiometry, SXA). #}EXfE X Z&M U {X (peripheral dual energy X-ray absorptiometry, pDXA). QCT.

4hJE %€ 7 CT (peripheral quantitative computed tomography, pQCT)Fl i€ i 7 (quantitative ultrasound, QUS)
2041, HET, PR LR H DXA 8 QCT & & % FE[19].

2.1.1. DXA

DXA J2& H T B A KA Wl IV Bl (8 25 B e 753, M B A BB AA i 12 W 1 4
FriE. DXA ERFIH 2 FOAFAEREN X SR . e SIS R A5 R FEEANHE, HHb g
NEALIEE YR A BEBMO)FRLL em® THEAAH, DLRIFUE % B R IR[20] [21]. DXA A& AR5
R B P RAT R, A DA R R R R R B R, ASRRER R CE =R A, BRIk
S PR E FRBAAE S W I AERA T [22] [23]. FFH, BT DXA 8GR B PR E AR, DXA WS
R G BN TP BRI A . EHRAT IR AR . RSk, REZER R MmN, JfHIX
SR 2 S TETH =, SEEBMEREE, ERiRi2[24] [25]. Bk, ERK L, GEdrms. Bk
s, 7 o A A B IS U, A QCT ME &% B2, DABRIS TP s o

2.1.2.QCT

QCT ‘HZEM 2 —AEIRK CT FHEUEHIIER F, 454 QCT LA T 844 %t CT $eds sk
S5 PEIE Y792, B Cann 25T 1980 FE4R H[26]. QCT KHK)J2 CT iR &N FE e B E I 2 15 %,
MER B3, FTRLA QCT M AT B AL &% B, WG PR b 3 B A A A0 30, A B 2% Wl & (1) 5 v
e, TRHER 2 AN FEEME RN R E BORAR B S R P SAME (R 28 1 RS 2 FEAME), P72 mg/em’s QCT
B 2 N R 258 DXA P B AR, A glom®, HFEFE T-0, HIEL RS
PR DXA —5. QCT HIHAR R & % B & 71545 B ARG B AR, HAEA—F =4eil e &%
FERIFEA, AT LS 0B o1 B B T PR AR AR B 2 BE (171, A i AU e e 2R 2 R o iy v )\ A5, R 2%
FERIASAL T INEURS, X PR R S AN AR . MU BEE L. MEARIEAR . & AR RO s2 g, A) LRI
TR ff Rt S M A A R R A, R RO R R R R A V227 (28] FERROREE[29]T 2017
FRATT RE 20~40 & ANFER) QCT IEH SHEEH . 152 H T XL RN NI & LN, ABEL
KRR, ZHET0E A EE T ZRRS]. ZPE[301K4E 1 5004 Fi{dF AR QCT BEME &% 5,
ar 7R E N QCT B % EM IR S H B A E, I HH R4 RIUE 7 H bR QCT NEHES Fibi
FAE 2 Wbt R REE A BB JEAE SR CT B3 & F1 CT AR, a2 & CT AR
MG, QCT B % FEM S H AR B il 2 15 B A f, 78 PR [ Py 10 82 FH R ik ke el 5 it
2.13. SNEABEBENE

A0 R A HE pQCT. pDXA. SXA %5, FEE IR Ty Pl iz, fae. RS
B, L X 2R 32 B0 & (1) J5E 00 E % . AN B B L B NAR B S E AL, AN
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PRI 78 27, AT RCRAS R BARR B (31 ). IS FUA TERk 3608 50 A BB 47
WML, . BEHES UG RN SRR . pQCT TP T RN F4R LR I 5 F
e, WP B, BRIV RGN R BL, (LR M Z ROCRA IR 2 5(32). SN F A
IS0 TP T PR 25 8 B 8 U AT T R T 87  R BFAAE

2.1.4. QUS

QUS [yl &AL F I R F AT . i 185 THmSE N0 a%EE, HEA . Ei.
MAARERSEIL AL, IEH T R E . QUS I & 1K S H00UR Hh 68 75 I8k A 3 Tl B R IR M o2 U 15 00 A 3 485
EEHERIEE, AU RICEEEER, R ME et A sitE, CUCE B 1R, AT
MR AN [33]. 52 FRRE[341%) 450 B 484 Jm it 43 735 iE 4T DXA A1 QUS faill& % %, FHLL DXA 4558
NERRE, BFFREE B o QUS AR 25 IR I [F] DXA H—BUE N 97.1%, Uil QUS AT S Wi 25 i
Bk, B2 QUS KB & & H Z hrdE RG] A& BRI S WsE AR, QUS fifid i E
S5 P S NFERLHE— 25 1T DXA 5 QCT Kl & i % .

2.1.5. B/ 458 (Trabecular Bone Score, TBS)

B T K 22 BIOM 1 v A A P 8 P B AN TE 1 T A RT3 BB P, DXA 58 1)1 B 4 R AN R AR B b
WU TS R PRI AR A, T A 20 ) ot i 2 R TR OB 1 TR 3535 ik, TBS T K ok, HEE T JEAME DXA
BRI KB 25 A Fa Ot AT I 2, SR b i 450 1 I 424845, & DXA T4 — 88, A EREERE
FIRNTE, $EAEE 2 DAAMAE E[36] [37], Lk DXA &% B T8 Hr XU ) T 58 7 S8 47381 #R1M B A
FE KT TBS BB AR &b, ol RN FHANME LA 58 E .

2.2. QCT BT R RFHERIBRETEMN

AR B AT W RS AARE I SARHE 2 DXA, SR IEQIAT SCrg, A MERIBIT . 3)
K FERE AL M B FE SR R 3R 5 52 DXA TE 12 W s A RE v 1, I T2 N, X sy
WA BE B, 530 DXA XA H B BB Fa i 9 R B 2T QCT.

Tothill ZF[39]BF 745 R 7R, DXA X ARl (1) 5 B AARE R A oL AT QCT, JF H DXA
B2 BREARE HERTAR BT . Wade SW 2540135, R DXA &5 HEN, HEENEES
DA B e 7K ()R 2 P B o Hsu 5[4 1 3% 377 B4 5 e 50 % DL E B4R A DXA Kl B 2 1
WFFC R I, MEAR 2 i vl {35 B Sl B B 0 . Tenne 25 [42 %6 32 4F Lok BEAE IR AT 1 e A8 3ol B 25 )
FR X — B AR ROR, MEARCE B SRR AT R AR R I . Amstrup 25 [431FR HEMEAR BT R S
QCT W& MR R 2 FE A5 Rd BE— 3, BT BLA N QCT BE S g v A b FoUM AR A4 3 (1) XU . Wang 45
[44] BRI T I QCT I 5E FIAARR B 25 5 15 AR A A 7 U R R DG w8 T DX 5 1) T AR B %5
UEAIIAA QCT Eb DXA T BEAERA T AE A HT 10 K 4 o Lee S5 [45]7E— IR H HoAth H 3R H0IESE CT H
45 AT L2 Vi o B P 5 07 25 (46 P R R QT S A1 J3 i P 2 17 100 T 175 0L 248 T DX AL
Y Xu 5525184 313 B4R > 60 5 (2 4R T MO FURt G, 0323 7R F JBEAE QCT Al DXA Il & %
FE, I QCT FI DXA B Ji B AAAE FRIAS HH 24 73 il A2 45.1%F0 10.9%. Li Z5[46]%) 140 14828 22V i
BRAAREAS HH 22 00f LU 7045 . QCT BIE BUBAARERS H 220 46.4%, DXA [ 3 20%, 29.3%[H15H
Bl QCT A4 Hi B BBAA T DXA ARAE 5 FRBAS . WIS 470852 T QCT 1 DXA W& 2 1) 186 451
Y22 JE MR B AT XS LU FUG A3, QCT W B Ji BRAAE A HE 260 45.9%, DXA N 26.4%. 456
R E N AN T 1R, DXA KT B B A I 45 SR AN RE S S e W SE B B FEAE . QCT X T H i
BRAARE A 3 MUK DA K TS BE S B T DXA, 22 Wi JRsAAE 5 A 6 5 7
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2.3. BERBRIECERE

H
W AN N CLEGR R SR . SR ISR A 4 KUVl 3 I, DL B
ARSI A A AL AY o 1 B AL R 12 Wb o A2 2 1 8 AN BRI PR 4T

2.3.1. BT EBEMN/SL RS EITRISH

1) FETHE RS E: B80S RS Bk HE 2 DXA B%E. X T4aLEtk. 50 8 K&
PLESYE, #il SR P A LS (World Health Organization, WHO) T 1994 £EHER U2 WibrUE(E 1).
DXA & 1) B 5 5 o T B N T-{H(T-score) LAEAT 12T, T-(E = (B % B SCE — IRz E M
) L A N DR 35 T ) ) [ e 31 L5 7 N WA 28 P (O By 22 o WO 38 vh A (1~4 AR
I B A ) B i 1/3 AE B B AL, AR AR 1 AR AR TR A E .

Table 1. Classification standard of bone mineral density based on DXA

= 1. T DXA MEBZEN D LIRE

210 T-1
1E# T4 >-1.0
R -2.5<T-f <-1.0
H B T <-2.5
fRa = TN TAH <-2.5, PEMEHEE T

VE: DXA = XUAE X LRI

2) TR E IS W LW I E e R0 2 LR 3 AN AE: © SUCERRAM s sie s 2,
@ HAUFHZEE NG EREIL: © HEERMANER AL, 2WibrEln T

AR B AR AV B TN S PR L AT ARSI SR AR 1T DG 75 AR T L E 5

N BRI GE R R R (2.5 < T-AH <-1.0), H H A AR i o SO B 30 o A 2B e P 4T
i, AR W R PR .

2.3.2. £F QCT HIiSHR

A E 2T LR R 2B A o 2 R ER S RE Y RS 11 ¥ 2T 2018
FEHIE R EDE & CT (QCT) R BB IAREIZ WiTa 1 (2018)) 1IZWibR#E(E 2), bR P EME (A RR B 5
RIZESHE, ZEHE QCT 12 Wid R BRAAE I br v -5 51 1 [E BRI PR B % B %2 (International Society for Clinical
Densitometry, ISCD) 12 [E U 24 B ( American College of Radiology, ACR)%:7I-F 2007 £E[27]411 2018 4E[48]
S, FREH E AR S R AE, IENDRE M T E AR, AT T 445 2 S8 5 M BB AAE H 12 T

Table 2. Diagnostic criteria of osteoporosis based on lumbar quantitative CT

2. ETEMES CT BEE RBARERE

i B A
1% vBMD > 120 mg/cm®
B &> 80 mg/cm® < vBMD < 120 mg/cm®
BB vBMD < 80 mg/cm®
FEEE U vBMD < 80 mg/em?®, kit B I

VE: vVBMD = AFIHEE,
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3. BEFRE

HRAME 2 R AE TRt RN IR ER R Z R 7 1, LS R4 a Ja LR AL,
Wt 5 3 156 T8 PR o 23 PO L R o DR Pl 5 SRR B 1) R E T R IR A R B A B A
o L A RIRA TR R B e A 5 52 R, RIHACH R &, AR AR RE R AR
ok, AN B T W g TN T RS DL RSP ROR A B . RS R R
GLFAREWE FC ) E B B, SO AL 5 Lk, QCT el EAERA S5 P BB % L PO AR AL AE RABUEE
AEE ERAMRKAIUES . ImpR AT ORI H oAl B AT OIS CT S48 R FNy, e
Ay S 7R Rk T SRS ME A 2 B . 7ETRE, DXA MEEE AT R IR K B R I R, R
[ 1A R PR CT M, WiRS QCT H # MBS ARME S, Rt e & B A E R =, B
WA R F L0 28 J5 VB R BAA B IR TAEM R R . BRIEE B 4L, QCT & w] LAPPAS i BH 28 1 Jifi
i (COPD) & i 25 K AT RE, IR A COPD i MK 5 EL 42712 COPD IR B AT A0 U PP
AR Ot B EANE WL AIESE ;. QCT 34 BE S W #48 I Jis A0 FFF R AR 107 1) 2 e At . LA BB, W R4y
JERART S WIASEESE, (B H AT QCT X g A ATLASAE (0 52 bt i 0 € 18, QCT X ARKAEMIAT« WIAE
s BT BREEAER, B R0 R A (AN B2 A5

SE
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