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HLUTREEREBEZEE CT EEWR
REEY, FEMR, BIRE, WED, AN
Ml R EEBEBUREL, TR Bl 528000
FEEE. H: WSS L X A MR B 25 (BMD) SEEo . 4EIS I OC R, RIS A H X A [R] 4 %8 Bt BMD
B e B4R BUE TRIGEAAE (OP) IR 2. J7vE: sl P B2 B 2021 4 10 H & 2023 4E 3 H ) 1065
B CH 4 648 B, Lotk 417 1) f B RCAE A MRS A B s & CT (QCT) AT BMD A, e s od BEIEAT /0
Al RH e AR AT 2 T AR AN RISE#S BE BMD (34T A5G, SR 2 A58 FIAH 5 43 M 5 AN A
PR . AN AR B OP KR R HEAT 00T . S5 : 20~29% . 30~39 % . 40~49 % & 60~69 % .
70~79 2 A [A PRI a) 1) BMD 22 e ¥ H Geih = X, Lt BMD R A A m T 55 1tk 71 40~49 % |
50~59 %, 60~69 % . T0~79 % B K 30~39. 40~49 % . 50~59 % . 60~69 & L, [
SRR 4E 8 B o) 1Y) BMD 22 R it 2 X, HBHFER IS K 2R A FMEN AR R FER BT OP &
AR ZERWESIFREN, FiE P RHERIEMXKR (r,y, =0.517, r,=0.636). &iit: 1l
FERCAE N QCT P05 (K HE K BMD 5 0E 51 . SEWRB AT, 7F 20~29 Wik BIUE(, BHAER MK R, M
40~49 ZIFUG, OP KR 2 AT 53t FI Lo P v Bt A 8 6 1R 389 K T 189 0

REEA): R CT; WHRL; FBURAME; AR

DOI:10. 15953/ ]. ctta. 2023. 098 FESHES. R84 ICHEIFRIREE: A

B BAAAE (osteoporosis, OP) s&—MLIE&LT . HALRMA WA, SEFEEm, %
RAEFPONFHER A B PEE R . OP 20 R 29 4 JR & PE R4k & PEw K2, 8 WL T4 )5 et
FEHE. FRERAKEFENNREZMEK, BB e S 88 9 T, Hrhatksy
T B RGO E ()™ S R A S 5 R B AA YR I CEROBR M D, R R A R
. H# ¥ (bone mineral density, BMD) WI il % B S AR M WSy s EAERE K L
[1AE4k, S OP IR IR IZ W 7 2Tl K Biid R SRR

ARSI N 2 & CT (quantitative CT, QCT) X tli vy {g Fé pld 41 J B HE AR BMD HE AT A0 0,
N AL S AR () OCRR, BRI L X e R % FE A 2 2 (E Y

1R
11 RN

2021 7 10 H A2 2023 4 3 HIWITRIZE G (1l b = e fid B B b Lo REAT 738 CT /A1 7058 Ji 5 CT P-4
A& i AR A QCT F o ISk B 3K 3819 i, ARH A HE s L rp D A RS N BERL, BT 15
FAFRIBERE AR N 1065 Bl A AFRiE: 20 % DL ER@REER S @ thiliis A n, Jadfs
I A 10 EBLE (B 10 46) . HERRAR#E: O B RGEVEACIPE IO, MEA R B8 sk 1H PR
Prigm g @ EIEE A E A &R AR & b It 648 B, Lt 417 B, 4
i 20~89 %,

Ve AR AL, 10 B0 L AMERRBE: 20~29 % 62 ] (B 41 1, g 21 f5); 30~39 %

WS HER: 2023-04-24,
HETWH: 2022 E00 LT A E L3RR 05 HAERFIH (2220001004568); Al “+PY 17 B2 & AL R
15 H (FSZD145011),
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15760 C5 934, 4 641 ); 40 ~49 % 2651 ( 55 16841, 2 9741 ); 50 ~59 % 338 i
CH 21111, 2 12741); 60~69 % 146 ] (5 7941, < 6741); 70~79 % 654 (5 40 %], <&
25 %1); 80~89 % 32 %1l (5 16 %, % 16 f]).

1.2 ¥WNGE

(1) il 762 RAE BRI H HEAT R AR (Model 4) X} CT HLEEAT s A A v o
PRV A HE AR o L em 0% Rl Lem &b BB EEKSHOE 120k, 1mm 25 FrfEE g
vk, 50cm SFOV,

(2) QCT FAHEIAG e85 /AR T 350 CT FAFEFEAT, P2 hESAT 4 5 17 B 2 SR A A S 2 i
Bidr. FREHEE SRR 1 AT &, BE MR, WA X B2, FIRACR B ER.

(3) QCT &5 WaHr 5. G LA QCT T4Es:, it Mindways QCT Pro 6. 1v 3K {47 HEMAi
BRI, W RS 12 HERIEE 1 REHEAE AR R E T R T B A X, R R .
FIMEAR KX (I 1D, 25 RORAPAE AR B e . an SRR IS 12 JIHESRES 1 EMEMEA A I 2
HHTEHART B A i R B KRS, WIAS BT B, ARl

Ca) 35 12 JEHER T i X MR X

Ce) B 1 AR T T MR X Cd) 55 1 JBEME SR T MR X

TE: QT PR (KL AE (A b S A KRR 5 B, MRDCBETT BET B S AE AR D R 1A
TG AR R A P SR R R AR .

1 MEMCE %R QCT M7 vk

Fig.1 Measurement of vertebral bone mineral density by QCT

1.3 BHRiKIE

¥ (P EEE CT (QCT) B R IEIZWIIE R (2018)) & CH IR B 555 sk K
LR (202000 FraEbrAESEATIZ I . BMD > 120mg/cm’ A 35 5 1IE %, BMD = 80~120mg/cm’ 35 il N Ky
&5+, BMD < 80mg/cm’ A JHEAL, BMD <80mg/cm’ HA:—Abok 2 AMIMEHEEFT, T ™ B AL o

1.4 FirEFE
BARBAT Y S, SR SPSS22. 0 & Graph Pad8. 0. 1 %A, @ EHET R AR, &
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PORHIAT IEASYERL R, IEAYE ATV R BORER AL P21 £ FrifE2e” (xx5) KIBEAZROR, RAITT %
IR TR 2 LM BB REAT LU, SR LSD VEIEAT LA PP LA, SR 2 RS G0 v A 2 (1 EL AR
KM Spearman 0 S GERBEATHIR T, A4 KAE o = 0. 05,

2 $#R
2.1 BRERFREAEKRER BMD LEER

20~29 % 30~39 %, 40~49 X 3 MR BLY L2 18] BUD A7 AR B E PEZE SR, Lok BMD 2
Tk, 60~69 %5 70~79 B PAAFEC B 02 7] BUD AAAE R E M2, BNk BUD B3 v T k.
fE 40~49 % . 50~59 % . 60~69 % . 70~79 % Y ¥4l J 30~39 % . 40~49 % . 50~59 &,
60~69 & Lot glrh, [F]—EBIAFEAERS BRI BUD LA R A G- E R S, AR AR I K BN
(T SELNE BPP

1 1065 B e A CT ARG MER BMD 2087 ( X+ 5, mg/cm”)
Table 1 Analysis of vertebral BMD in 1065 healthy adults undergoing chest CT examination

Sk Eyid
SR/ % t P
N/ 1) BMD NH/11 BMD
20~29 41 163. 31+ 26. 28 21 188.38+28. 79 -3. 442 0. 001
30~39 93 160. 62 + 26. 86 64 172.42 +29. 21" -2.610 0.010
40~49 168 145. 47 + 29. 67" 97 158. 05 + 32. 50" -3.211 0. 001
50~59 211 127.1+28.72° 127 127.95 + 38. 05 -0.215 0. 830
60~69 79 107. 54 + 29. 85" 67 92. 36 + 25. 64" 3.263 0. 001
70~179 40 96. 11 + 23. 60" 25 84.43+18.11 2.114 0.038
80~89 16 91.51 +26.78 16 77.38 +17. 21 1.775 0. 086
F 56. 893 74.37
P <0.001 <0.001

T a FoRAER AL, ZER B S AT IR B P < 0. 05; b FoRIELMEA Y, HERBUS AT —EIR B L P<0. 05,

2.2 ZBRFWREBMD IEE., RE=E. BRENMETEERRRNEZHRELLE

EBPEA L g, AR B2 OP R FZ A G2 X, (R 2). KH Spearman
TEXT AR BRI AT A AT, RIS Lo PEAERS 5 OP &0 R 3 2 1EAH G (ryy = 0. 517, 7, =0.636).

3 iFig
3.1 BMDMEMNVHEMERENX

Bt F R AR o N2 RAL R, OP 1 — b 248 N\t i DL I 4 B PEAS A s ﬁﬁjﬂ%tﬁﬂ
FAL S RIBESY S48, RO I B S A 3L A R ) . OP B s M K, (HANBER ., 2T
o IRIT AR AR ) R IR A2 OP (B IRBLR s N [A H X R I % )X OP 1’/‘T”7JH7E
A BRI 2 RN OP [ B AR IS 2 R T AN ol 2> i 5 R () —Fob 4 4 12
TP SRR AT R AR, BARLEZfS OP (T 2D, 24F OP CITAY) iy &k OP(@%i/'\*rFﬁJ), ;L
RIGHURIE A, FEAER,  [E P Ah a8 AR FORT E R OR 8 T s R OP R L ™

B AAE AT OCHRIETE ), S 9532 SR MA 5 T 3l 37 vt J8E ol SEALR 1) ey € AR D I
RN W BAMIITE LT VR AR BT, 2 OP B BRI R B AR s T A A S,
NSRS R @ﬁ&mﬁﬁﬁ%%@ﬁ%% RPIE O W v o R e R S AT L C g a1 NN
a2 B i TN S i

% (BMD) m?‘é$hﬁ$ o B AR BT BB . BMD PR AR — R 1 R A
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TSR H O ENA A 1R . MEVR BMD IR RERURE. M S Wiy AR, RIS Bl
If OP B R AR A o S MEAAR =) &1 BMD 1 sy, mlize i el 124 e BL BMD BRI 1E H MEAR BMD,  $E7nHEAR 1
AT« A AT O E PE A s S AEAA SR PR BMD FRAR, 3R S B TR AL B BORR S MEAR N AR . A
P BMD X5 AL AL AR TR B A 597 RO IR 2 IR R S e AR 2 2 A 0
HAIN 40 % VAL ARER BUARL 925

2 1065 B FERCEE AR CT Ak & B DS ARt AT 45 A (9] (%))

Table 2 Screening results of osteoporosis in 1065 healthy adults
undergoing chest CT examination

E:lis Eyis
e/ B
1B i = oP J7TE OP 1B v = oP J7TE OP

20~29 38 (92. 68) 3(7.32) 0(0.00) 0 (0. 00) 21 (100.00) 0 (0.00) 0(0.00) 0 (0. 00)
30~39 90 (96.77) 3(3.23) 0(0.00) 0 (0. 00) 61 (95.31) 3(4.69) 0(0.00) 0 (0. 00)
40~49  137(81.55) 29 (17.26) 1€0.60) 1 €0.60) 85(87.63)  11(11.34)  0(0.00) 1(1.03)
50~59  125(59.24)  68(32.23) 13 (6.16) 5(2.37) 68 (53.54)  41(32.28)  12(9.45) 6 (4.72)
60~69 25(31.65)  39(49.37) 13(16.46) 2(2.53) 8(11.94)  35(52.24) 22(32.84)  2(2.99)
70~79 4(10.00)  23(57.50)  11(27.50)  2(5.00) 1(4.00) 11(44.000 10 (40.00) 3 (12.00)
80~89 2 (12.50) 7(43.75)  4(25.000  3(18.75) 0 (0. 00) 4(25.00)  10(62.50) 2 (12.50)

P 225. 201 235. 748

P <0.001 <0.001

3.2 BMD HINEHE

XAE X 4% (dual X-ray absorptiometry, DXA) BMD Il &2 HEriANENE . AR A RN & i
(AR 288 S8 0 2 7792, DXA WU & (K] L [ AR %5 i (area bone mineraldensity, aBMD), PN g/cm’.
H TR A A2 I OP 2 I bt i LA DXA WU 45 SO0 A ds ™o DXA T8 ZEME (A B 0 o sl i iz
Uiy SRR AL EAT M B o DXA SO By 5 B AT B R R B T AR, Z5URR s (R e [ 1 o) 1) I o 2 2% (B
FEIEEAT V15

18 ] DXA 12 Wi g fds v it 5 DA 2 (World Health Organization, WHO) £ Z4ME,
TAH >-1.0 SD AIEW, -2.5<T{H <-1.0 SD AMKH*H, TMi<-2.5 SDAH KM, TIH <-2.5
SD H A M By 4 o 7™ ey B AL s 3R IR R BB AL 2 AR AL U T 2018 4 3 B 42 ol oL AL 2R )
VU P 22 rP O AT 2 VA A TR R A B RS H Y, B HERE i b TS T B 4 s b
FHME. TILE. HOE. S a LR 50 % LR SIS A, SR A B NG R
(1) Z A 1 %5 BE A AT FIWT, Z A <-2.0 SD (hR#EZE) WA “AR T [ 4R 8 B UHTE ) s
BT TP R R MR X R A I A 2 R N R, LSRR AN A 3
Y&, F DXA Wi R AARERT, [E A RIE OP R H A 14% ~60% ", 2 IR K 20
M H, BT DXA JEFHPGE UG, HAr ) aBMD 552 8 SR . BRI . A ARE AR R I A5 4L
IR ZE R, BUD W O HERA TE AR, U PHE R

€ CT (QCT) St —FP ARG HEJ5, R CT 2R Ot 20 AT RS DU = R0 s = 0 A (1 7 v, AT R
T2 HAERIW . ARSI LA I, B A2 TE % B QCT n] A3 77l AN
[R)FAT B 2 B, LA HMEAR R B b dse Ry i FH o X T-REAAS,  QCT 00 2 1) A ME A7 o i A8 Jo P AR
R, HNEMNEEFERNAREZERE (volumetric bone mineraldensity, vBMD), FLfiih g/cm’,
N O L AR = g R 7Y VN = RS = 257 7 NG~ = i s NN €1 1 RN (B S K =R A e P
FHSERY . AR, B QCT AR CT AR P & e, FIF QCT TF 15 % ATk f 53¢ il
I A I3 FH Bk 52 31 G

H i QCT 2 Wbt 2 [ BRIt R 1 35 B <> (International Society for Clinical Densitome-
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try, ISCD) H12E [H 5 24 5% (American College of Radiology, ACR) 4% 2007 4FF1 2018 4F 42
H, MRPEEE Mindways QCT REE, RHI 120 kV A HL ) AR pA B 2 1 45 SR B50ai ) sz 17 o vBMD >
120mg/cm’ A IEH, 80mg/cm’ < vBMD < 120 mg/cm’ Ak &, vBMD < 80mg/cm’ A 1 R &4, vBMD <
80mg/cm’ HLA¥JE 1k B 31 4y P T AL o FRE 20 QCT AT T BURAR &R . RUE, g T B CHE
K QCT IE % 2 %A 30 B B e, 0 Ik TSCD A% ACR FrvfE [F)REE F T v [\ BE R BR AN SE 112
T, QCT n B B kA, LR SRR T DXA, WFSUIE BRI S CT 145 5 QCT AH 45 & IR FE
RS A 00 S A 0, A A B R A T R R S AN, DR T R I A F R R R, QT
FI N R B S IR CT 1 P A REA T, i LA R A B B

A G O s LT At R S BAARASAT /AR S CT ~F4, NV AT QCT iy 12, J8 1 HE
14 BMD #EAT 5 AT, PRITHBX M BMD 2% {5l .

3.3 BMD. OP 5&F# . HHXA

(D R 187w, 9 4ch B BHBEFER KK 2T &S, HAat MRARIERZERT Bk, &
40~49 % . 50~59 %, 60~69 % . T0~79 % HYEH K 30~39 &, 40~49 % . 50~59 . 60~69
B AcvEdlry, R BIASFRIAE RS B BUD ELAR 2 e A3 Ge vk 2 S0, B Lo i R T L B P R i
10 4, PRH BRSO S UST, HE S LW A I S BUA N B RS . fE 10~T79 %,
LR RIS . AL Lk T0~79 5 R B I3 1 80~89 & - By, Y3 % 1%k BMD 4373l
5% Ar—FER B LB T B X 5, HAY OB OP I S, JR U B oMk BMD FAAR 2155 BRI L 55
SIPEPEET 10 4F. 1f7 80~89 HAFREEL, WAt W BMD &5 % A HT 1 AFE BB L B IX

(2) B4k BMD B7E 20~29 ik A, 78 20~29 %, 30~39 %, 40~49 SAEWE S Lotk
BEAERE S I0 BMD N R, Lo IR B R B KT R AR R B D3k, AR L PR BMD Ay T R AR R 41 55
PE, FES IR BN LD R BRI AT« WALET T R IERIME B 8 0 A 00 LT
40 2 1) 55 Lot S5 AR B OP 5™ HE OP

(315K 2 WK, 50~59 SHERBY . Lk BUD 43514 127. 1 )& 127. 95, JLAERBy Lotk
AR, Y. Lfk BUD AT, RGN E X EILEREBS, Y. ok BUD BHILTE
R, Lotk BUD FRESE IR, 3 30RAER B I MR BUD KT 530k, M 40~49 DR BT, Bl
TERS IR, OP J™E OP 7B Y9 L PE S F R BT L B AW %8 8 EJh . I\ 50~59 % 48 B T
f, Pk OP K™ OP A3 iy T IRIAF U 4 55 bk . 76 60~69 Z4FWS B, 55 Zc BMD 43 Jil°h 107. 54
J 92,36, HIEBUEE E2WibsE; HAEREBT . &L 0P KARS RN 16.46% K 32.84%, L4
RPN, B R R E— R B KRS K. 7F 80~89 & e By, ZotE BMD KT 80,
AFRIEF OP; 17 J5 PR 1) BMD S/ B &G, (HIREEIR OP 2 WidsitE .

AHFFE R (152 Mindways 2 7 (IR HEARE (Model 4) 2 QCT Pro 6. 1v B B &4 1, B
5 AN SRS HER S BUD . TSR, BHAFEES IR, 2608 (1% BUD B #T MR, (K. OP K™ OP
(R AT ZEAET T, g R K 2 HOCERHGE I A 68 5 1 85 B SR AP OG . AR OP R 38 5 IE AT
FKEERARRE

4 INGG

AHEGE 5 AERE BT L1 X A e R 85 B 2 5 (L VE o P A BLAR M DX R £ s [
JEE B AR A R A A 2. FSTET RS, T 40 2 DL EIARE, JEHGE AR AR,
AU RERE QCT 55088 CT A& Sl R, AT 3 &, SO A s B REE,  DOR IR R
BT JUBAL R KT AN [R] B R SDORA B (8 FR I AR S 7 i, B R DR B giA 5 S 0 MG 1P 7 A0 A
A o

AWFRALZAL: O RK20 5 LUT K 90 2 LU LB G RAIAFEA, SR B RS L i il
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Quantitative Computed Tomography Study of Bone
Mineral Density for Adults Residents in Foshan

WU Weizhi™, FANG Tingsong, LIANG Zhenhua, ZHU Cuiling, ZHOU Jingyi
Department of Radiology, Foshan Hospital of TCM, Foshan 528000, China

Abstract: Objective: To study the relation between adult vertebral bone mineral density (BMD) and gender and age in Foshan,
to explore the average BMD of each age group and osteoporosis (OP) incidence distribution in the region. Methods:
Quantitative computed tomography (QCT) was used to examine and record the vertebral BMD of 1065 (male 648, female 417)
healthy adults who underwent physical examination in Foshan Hospital of TCM from October 2021 to March 2023, and
grouped according to age, T test and variance analysis were used on BMD in different sex and age group. Chi square analysis
and correlation analysis were used on the incidence of OP in different sex and age group. Results: There was significant
difference in the BMD between male and female of 20~29, 30~39, 40~49 and 60~69, 70~79 years old, women had higher peak
BMD than man in young to middle age. In the male groups of 40~49. 50~59, 60~69, 70~79 and female groups of 30~39,
40~49, 50~59, 60~69 years old, there were also significant differences in BMD in different age groups of the same sex, and
decreased with age. There was significant difference in the incidence of OP between different age groups in the male and
female groups. Age was positively related to the incidence of OP (»=0.517 for male and » = 0.636 for female). Conclusion:
The vertebral BMD derived from QCT for healthy adults in Foshan are associated with sex and age, peaked at 20~29 years old,
and decreased with age. The incidence of OP for male and female increased with age from 40~49 years old.

Keywords: quantitative CT (QCT); bone mineral density (BMD); osteoporosis (OP); correlation
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