Advances in Clinical Medicine IfifkEZ5E/E, 2026, 16(3), 3233-3242 Hans X
Published Online March 2026 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1631129

ETHRRCTH M MERN & RBRA A
7id

T #, F2A, AFF”

UEE KRS, Wi O E
2 HORERR M IR R A BRI BRI

o

Wehs HiH: 20264F2H16H; FHHEM: 20264F3H9H; KA HM: 20264F3418H

R

EENFERGMAEN BRERE, BEERHEHRREK. KEFTALBERETREREMRPTLSME
HE, AMTLIERHEHRIE T, BEtSKET A, DEEXLKR BN &£ (dual-energy X-
ray absorptiometry, DXA)&2 & R GMIEZ KN EREZ —, BEEFENESZ T, BT REMK.

BERK MM ELS N . £ B CT (quantitative CT, QCT) BRT UMEBAHERE, HRIHNBE
F B T B AN R AR AR, AREXT O 58 i B I CTE I ZAT BB 04, FRE T BN SR E R
. B EECT (phantomless quantitative CT, H#EQCT)HANHLENSR, FRBEI/ITHRHE
AT N EABECTHRIUEFERFER, XFREES, BISERENEESEARR. WECT
EFEEABPNAIZ, BEEEAMRENRETR, WERCTE BANSERERS. BE AN
RREZEPERTHCT L, BRCTES BirdEl W REER LW R AR BTSSR Z RS
R, 230 EEEQCTEARRE., MEEMERE. FREARBEHE LR AR BA PG K EME
BT T RENME, BiE T T11. TI2HEE/EARIETT BT, RET “BEE - VLA - B~ BE
AL FRISRRS . RRSFITRE U E AR R 12 OB R RE SRR CTHL S RER S WIRE, #3)
B TR R, EHSHRENADERRMAKGEREY, SRR ENSZ SR

%ﬁo

X 5in
BFRGEN, VEWRE, WHCT, E8BCT, aREEE, RAEEE

Research Progress in Osteoporosis
Assessment Based on Opportunistic
Screening with Chest CT

Na He?, Yunjie Li?, Linan Hu?*

IR

SCES| R, R, IR, TR CT ML RIS A PR U R D). IRIRES 23R, 2026, 16(3):
3233-3242. DOI: 10.12677/acm.2026.1631129


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1631129
https://doi.org/10.12677/acm.2026.1631129
https://www.hanspub.org/

T4 <5

1School of Medicine, Jishou University, Jishou Hunan
2Department of Radiology, Zhuzhou Clinical College of Jishou University, Zhuzhou Hunan

Received: February 16, 2026; accepted: March 9, 2026; published: March 18, 2026

Abstract

Osteoporosis is highly prevalent in older adults, yet early detection rates remain suboptimal. Op-
portunistic screening for osteoporosis using routine imaging examinations may enable earlier iden-
tification and intervention, thereby alleviating societal and healthcare burdens. Dual-energy X-ray
absorptiometry (DXA), one of the diagnostic gold standards for osteoporosis, has notable limita-
tions, including susceptibility to measurement artifacts, limited equipment availability, and poor
patient adherence. Although conventional quantitative computed tomography (QCT) can quantify
volumetric bone mineral density (vBMD), it requires the concurrent placement of an external cali-
bration phantom during scanning and therefore cannot be applied retrospectively to previously ac-
quired routine CT data, which restricts its utility for opportunistic screening. Phantomless quanti-
tative CT (phantomless QCT; internal-calibration QCT) uses in vivo tissues as internal references,
allowing bone density information to be extracted from routine chest CT without an external phan-
tom and enabling retrospective analyses; thus, it represents an important technical approach for
opportunistic screening. Chest CT is widely performed in middle-aged and older populations and
covers thoracic vertebral segments rich in trabecular bone, offering advantages over abdominal CT
for opportunistic screening. However, prior studies have largely focused on abdominal CT, and sys-
tematic research on chest CT remains limited with respect to standardized vertebral level selection,
localization of diagnostic thresholds, and integrated assessment with body composition. This re-
view systematically summarizes the principles of phantomless QCT, measurement level selection,
comparisons among technical pathways, and the potential value of combined body composition as-
sessment. We confirm the feasibility of using the T11 and T12 vertebral bodies as measurement
levels and propose a “bone density-muscle-fat” integrated evaluation strategy. Future multicenter
studies in Chinese populations are urgently needed to establish diagnostic thresholds for chest CT-
based opportunistic screening, accelerate the development of automated analysis tools, and incor-
porate opportunistic screening into osteoporosis prevention and management guidelines to enable
large-scale early screening and comprehensive health management.
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T 50 % DL AHEE B B E LN 19.2% 2% 32.1%, ORI EF NHHE R E AL P A
PR, 2B o i I e E B 3 A A R[] DD A A2 - SI BB S R R, S8
— B RN E I G A WAL, O C2eid BT AN [RRR L R Th RE B AT AN AR 3 5B AR, [
i 3k 2 E A IR T AR 2 B B . DRIk, A 3T R A R A A R A A RS IR, R
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VE Rk B 4T R AR 2R st BB 3 TS MR Ak 2 SR FL AT . H AT, XUEE X 2R s 7% (dual-energy
X-ray absorptiometry, DXA)/& & B AA 12 W7 H) S hriE 2 —. {ES2 DXA WS R E I, & 523
MORAR . MR AR ZE RS RN, AE— RIS FB, DXA B&MAR R, fEHE
BT WA IS ARG, TEEE LTI RERRAE, PG T BB AR M, 0k 5 PR AR 1 A0 24—
I3 RGBS 5 fis NFRRE S R B 2] -

XA HC R, HLa VIR AR R D 008 B U7 25 SR . WL PR 07 2 A2 O S AR 2 R
EB 7 DR LA e P 386 ISR (il 7 2 - { R AACAR) DL & S R LA A B VO R, 7 CRE A Ao
. R EME G A EEL T, R PR A AE[3], TARR “— YRR, XWERA” o MR
W T DAL A I e NBE, TETRIEIRBY BORI H m fe AMA,  4h RO I & DU, & A 2 B
KHETH A . HA CT A b, Bl CT AHX FREEE CT ENL VR & 07 2 A 0 B . B CT
T Jtifaa 07 5 B At R A G v S P AR5 v, A4 Bl PT DA 25 B S A SR B R I ME ST BY(T1L. T12), AR
BN A e, BN IELE. %% 2% CT (quantitative computed tomography, QCT) ] LA & ME 444
FHUBF 4 (volumetric bone mineral density, vBMD), [X 43 57 Jii & FRA BUE oy, (HA&2 BT HEREE
AR HERAAR AR BER, BRI T EAER M CT A sp R A, AR & X LA L4 58 B K &= M CT
ol g4 BB 2 B, AT BR 1] 1 e FENL 2 VTR 2 i i HE

H A € & CT (phantomless quantitative CT, H A& QCT)HAMHE 45 il v ik 1] @4 1 — %8
(R AR IR AR o 12 AR I R A P AR AR RO ZH SR (HESS LR B2 TR Bl B U N S S A N S R,
FENTACHERASY, B CT (HHL WO E % U, AT BN RS AR aT DLSCIUH L CT UG B % B e
SYT, I SCRE [ A FE AL 2 VE IR 2 . REAE I SE CDRIPUE S T E AR QCT 7E1 % FE PEA% 5 T (1 ]
AT, ARGRERRIES CT X —HA ) IZ I PR BB AL 2 M 0 25 B FH 35t FEAE AR 5715 B 1 b vt
PEFE(TIL, T12 A0 L1, L2 S5R00E) 12 W BB B R AN B4 22 S 00 UE A0 R 70 PR 300 T 58 45 SR f) S il
S5, AR RGNS — B[4, AR SC R G gpib 5L T F R QCT BRI EE CT Hlex
P75 7 AE AR 25 s VP P ORI R, EERERRRIE ., MR SWRkAE. R BEAE
IS EME, 24T H BT R R AR, B AR bR i A S AN PR AHE S S AR E R AR 8 A0 S e 2
%,

2. BRBHMHNERICHSEEEERAZ

DXA HEAKRPIFhBE R X 2 NARGHAT RN &5 % R, 2 B AR i DA RT B S )i %5
MR T7 5. ARRFI & A % 8 T R, T A IRRAIT SR R, MER BB R
PrrE A M ES AR R AR I B 25 i, AT 85 L SE 1 & 5 R I L[], semaiZs W rfi b .
AR, DXA B AR R R, AR Z RITHUE A 2128 M, X BRI 7 HAE U N 2 )
LR [6]. 245 LA EJRIFR, BL CT Bt i) & % 5 i€ B4R B T 0] DUBEAT = 4EAAR R &, DX IZ T iy DXA
(B ZAN . AHEL DXA, JEE CT WA TE & R EEST WU L B o, o8 BUERAA L2 M A de fit 1
BRI 1R T 2% il

48 QCT HiARME BAMTRER ARG E CT HE & HEZMPMFESRCR, HitH A BMD =
[(Hb — HW)/(HK — Hw)] x Ck, A1 Hb @ 4R X (region of interest, RO I FA B 1) CT 18, Hw A7k
CT{H, Hk NEH CT H, Ck AbHER MR RRE R AR, HA08 mg/em®. 55 DXA SRA5 TH AR & %
FEART, QCT MM MMEEE, BT HEMN =% iR, AZHEARRNIEEZ R, &
JREE ERAN T DXA ARG R[] BT A ARSI R 2 T R R [7], QCT m BAZ 7l &
P RS, AR RS R BUEPEL DXA &, RIS EH DXA BAEA R HE%E50 QCT
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FEFAHE LR T 5 2 RN TR E AN AE AR, BUAIRTALE . RS H L s E RS R ARG IR E,
T EANBEXS EAHT 7€ B CT BHREEAT [ 2047 [8], AR 1 FLAENEE CT HLax I 2 b 1 SEFR
S H o

MRS QCT Y LI AN & I i MU S CT Ml M 2K, BRI QCT HRBLE 4.
GO R R E A AR XA E AHZ, LLUnHESS LA B R RENT  MERE AR e U A A
VERNS IR SAHERE R, AN BEAM SRR T LASE CT B HE AR Ui 3 FEAAL[9], AN TH SIS 5 JR i 8
CT BRI E % e RS REMENSIAL CT HEBHERERED:, I CT HT &% EN &
(RIR 22— Rz I E 5%~10% [10]. H AL QCT nLAN I ZIMGHE CT MBEE R ERAE LT, A/ EKEH
7%, ARG R ECE R A A, AT R AR AT IR U A B AR RO i, B REAS B
JREAA PRI DAL, AT SR AR5 RINER G R o AR AT LUK DLRT A7 A 1) UG AT [l ¥ 434,
2 RBEART UL L e NRER U0 S (1 B B it it . O30 CT a9 T11. T12 MEMAR B SR+
- ARENEER, & AR QCT & 3 L RAER AL, S ZERAESIR G — 1k UL & 2 AL G IE Ty T e
it —D5es, ERE T HAERENE, LirtE DR BRI RTHE T M, B QCT cae o 1 H ATl &S CT
WL 07 25 v S i K B R BT R

3. B8 CT HlaMmEN AT S B SOk

3 CT FEMa IR 27 o (R . 22 P i 1297 A BE VT S5 #A LA s TR A L2 P o A i fft
T LSRR, KBRS CT A A HE vT LUAE i 7 I 07 7 B2 U8 . MR 255 (0 R SR U, 5 R i 30
CT H#a Bl — B0 4E T11. T12 Mifk, 7EARIGINGRSE, S5 R A RAE E R ER s ™, T
[ B R AT AR AR 25 BE VA [11] . BRES CT A drdiie s T CT, Bt TERMAE S EZ . RE
PEmr, WS R R R AU . RIS CT A A T R i i ha ML 2 R i 2 i) 3 AR DD\ A, JCHOE
AT HRERIAZIH CT BE U 118 1 BE ZE 1 0 22 03 56 WP R e B, T DAE — R & se B 2 fp
I A B L& FIH[12] -

TERE N CT ARG I Re 2 5, RIS AR A 2 T X 10 25 4 AR AL A2
REEA & EEN . M &2 R R E LG H R CT 3 5 Y AU R (R B 2 B AR
(e CT MR B N TR ) $EH, FAMBEAMNfES QCT WS % BT, LI L1, L2 HEfAfa
J PR AR NS WK IR 3] ER 5 R CT Hflih L1 MR K2 il ow, L2 MEfR e
EIRIEBLECD, B I R ) AR — 2 RRYE. R, DK CT ALt
T11. T12 HEAAE il & J2 [ 50 A P e de 4% o i 78 S 7 AS 8] B AR A B 2 1], AR %5 B2 (volumetric bone
mineral density, VBMD)Z [EJ {775 S AHOCPE,  HMERNEME & 2 2 2 A RIF v &1, — it 260 41 &
AT R I T12 #EfA vBMD 5 L1-L3 #4152 ] Pearson #H2C R =1L 0.96, X R H B AL 12 W 5]
HZEFAE 5% [13]. 53— X 300 i [Fif 22 W IEH CT A% & st e iox, ks L1-L3 (1
VBMD =R (Lt r=0.91, 5 r=0.93), RERHE vBMD B & T2 (o 156.9 vs 141.9 mg/cm?,
FPE 164.8 vs 151.0 mg/cmd) [14], {HEEAA—ME Rif. Bhoh, T CT BEMIZMES &R K, TILE
L2 XA & HEMARTA] (1) BMD 2 R oGt it 2% 22 5 [15]. KT IZWialne, A 070 os T11-L2 X e & 47 i T
MK e U (AUC = 0.75), 7EIZIX A 80 mg/ems {E A BIE RS, HAEURE ik 85%~88%, L L1-L4 /K
FHM[16]. TEEESLIE MM EH RECZ )G, T11. T12 MEMCE 2 BN & 25 SR AE — e FE R L mT AR IEMEF T
I VA -

TE R A, AR v 1 B ER X (RO (13U E T ORI & A B R M T EE ok Ul &+ S 2
(). HEAR ROI JE — Bk B b2 1, I RO B s ha & X, 5 LI AE T 80%, 5 R
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HNEIREE 3~5 mm BEES, AREESHERRIKA . BT ET NG . BMERROZI R 2D 3 MES:
)=, SRJEBCPE . WP RoR AL ROI B EA [R5 & 2 )48 3 R 00T LUA B 8%~15%, 1X
—RIMRPEHES) T BN E AR R R LR, WEFIEARCGEERE, 46Tl &K, —3%
PEZ R AR AL TR dug e, FET N TR EEN B3 rim iR B SR B 3l i Shnid . MR R B3
rEl AR ROI HENHEEL, &% 5 H3hE &%,

BT aERMAE M & IERN B EIEEAR PRI E— g 78 frcHd, EasK
IR CT 7E N 2 A Hdi 4k L7 #) Dice REGAE] 94.9%, FRHIFRICHEM 2 E] 93% [17]. AR
HEAR S BN FEAENNA b, 47 25 Fh4x B 3 FVELE 374 B 248 &8 CT _EREAT VR o SR SVEHEAR TR 2R 96.6%,
Dice Z% 91.7% [18], UtHIHETERIE % S HIMEMAR > BIFARRS & . BB AR AL RE Ty iR 72 58 OMEIR RS
JER Oy RN J5, WA A S ek B AR TV H AN R R LR RIBUA BT ROL, WK B B
FEDE 5 W IR B2 T F-3h & 2 18] A B 1) — S (Pearson 156 &% >0.95, ICC>0.97), AEHEAE %
Al AUC AIik 0.862 [19], &R T Tl KB MEZNE. BRitz s, A5 00K ek B
M CT G 8 o3 i s AR 2 2K 1) i B o A5 284 , Y QCT B %5 BE A S 2 B AR HERT 12 I AUC 7] LAIA %) 0.97
PL b, HAZEH DXA VE NS HEARHER 12 2058 2 PR R (AUC 290 0.77~0.79 [20]), BEAY A ff e 1 DL I
PRA%Z 38 5 Btk — 0 (SR IF

JEE Al BERE BRI AT, (2 Al TEIGIRVE TSR TE R s 22 B A B O 38U 1)
Befill BEATUIZRN, BEE . B ATFRIZAGRE )i 5 28I 2 O I AN IS UE R — B 52 T X S A
A (™ B R AGE4r ARJS W E ) St 5 Bk — 08t s AL 4l B 2% FEI 2 1 o 2 12 i b
YRR M o At 7 S — D I . ROR M S R () 2 oD ARi B A, T R HH BRI DOT e 1)
B, B ESTIGR N G, AEET T11, T12 MERRINE CT Lo M im & MU B 55 5E FEAil o
4. BT CT BEEEERAZESSHRE

HE B 85 B2 8 B2 T ROR BR 2k 1) e 158 B IR A 7 (Ve . DB HERAVE . PR AT AT M =28 1P . A
[F) R AR BRARAE IS CT AL R0 2 rh (00038 M DL RS B2 (2 T I AN —RE o B2 75 A AN AR
HERAA, CT B % B B iknl LU A ED R QCT. BMA#E QCT Al btk QCT. HARE QCT T
AN g BN AR A, AT LUK CART S R R CT BMGEHAT BB 74T, BN R i & B CT
WL A T RBEAR B Z —.

HU {} B 3529252 BLREI B ME AR KA BB X35k Hounsfield B4 (HU)E SR IEM B BRERAA B0 XU, AN 7 2
AN ECE LRI R AR BEARAE S HU BRMEAAAE 2 ESR, — M0l HU {E7E 110 31 135 2
R NCE R, /NT 110 HU RORAEAE B BUBLAA B RS [21] o 127 EBRERE . A, & & T RN
FE PRI . (HR HU AT b X O R B X iRR, A28k, SgREE. 5dH
s AR S | R RARIRASTEAR 2 R 2 520, AN [F] 52 4 A4 7 58 2 TR) N 2 245 SR mT B RS 22 3]
AL, ZERRES CT ML & i, HU A Bk A Moy 8 i A 43 J2 TR, F R s e A A I ik &
BE— BTG, AREVE AL IS MK E .

fE41Y QCT 4 it A% v 23 [RI I 0 R B A A AR HEASAA, 4 HU B 40 b Ak PR A AR B 25
(VBMD), =ft4 CT H#EMENZSHEbrfE. £hE (e CT @R P S HTER) ., B
HBL vBMD > 120 mg/em? 5 N B B IEH , 80~120 mg/cm® NKE &, vBMD < 80 mg/lcmd & JRigifs, 4N
SRR A P B 4 W2 W7 D 7 B R AA [ 3] b 7 V25 e A I R s B M, R TS W A I bRt
{H2 BT 43 ) 75 2 R0 i B AR X — EE5K, AR T C 4 56 B RN CT B [ 43 4,
AER T HES CT Hlasthifid, NAefENEEMIZHATB, FZEMAE QCT KRRIEWR I 1 B ik
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B QCT TENL S PEIR & AT B 4K

EARAE QCT BB RN AL E NS 1B, HA7 HU AT 25 B 2 1A R 3 5002, o WIAa LA 2
ML IR - RN LS. SRR QCT Mk, iR ZE—BTE 5%~10%2 [A][10] [22], {H &R
IR HEAAR BE DL S LR Pl LM AR E 22 57, HETIR A S — M2 E AR E . B AL QCT AH L [F2D 45
& QCT AR ARHE QCT, eI AR B4 st vT LA B3 B FH T DARTAZ R4 R i R 36 CT B, AR
PR, EE RN SR . BT T E s R T AR AT RS W R, I RGP
AREVEEZ L. Z& KM T IIIGRIE .

FARME QCT AN T RIS E QCT M B AR QCT I 77 %, FIFHAMBEAE WX CT #&
AT IR, AL — NIRRT R R B DU R A . 1205 E S T RIS R IG R A, 1
M CT Ml tEma T BRI R, HERETENIESHIAR, 1ER& T REE 4 572
T E AT, DA IR 5 e 0 e SR ) — B0k

ARAE AN A (AR AR i, RS BRB ] v AR AR R I PR D B 7 v o fh TAA BB AR B
Frok, BT DAARR B2 R T R R R N . HU {55 vBMD (1 HERf B kT v AR 7R (1 2 1 41
&, ARBEFSET, ARALN CT H S5 % MM /AR, FFHEZEEARMER T 2k
RAEFEIRUE H RS QCT Bk CAWIFIRM, 108 B VEAE A R 488 37 00 RS PPAl A, 4 R0 B R
i SHEE AR, AT ULBUS BRI TR 23] S 4h, BT AMEHAR QCT 5 DXA fEL W4 R
=BT 2 R HAKCE, (HE BT WA, 120 R s — 2 R G R %=
XTI CT Ml tEifidr, EUCKI “HU BV - BARRE QCT & &EiTAh - SArETERIN” 15 20
RIS, ARHE DT WA 2 1R B R MRS DL R & & M T B AR B 4%

5. CT HHfEF M7 B B E B HE RS KIE R

H AR QCT B 25 B2 i ks FEAR AR B sz a3t S AR g, 533 &5 DR R s i AL g SRS 1B
%, RARUERGH CT AL P o 2 5 25 5 v SEPE A S LA o] LUk A A4

ESFEMSHT, EHIE KV HU AR K. FHRERIIK, X LT FRE N, Sl
ROSLECIRE N, S A L R B T s . BEFER W], 80 kVp 55 120 kVp Z [AIMEMARA BT B HU B % 5+
Y99 23%, 80 kVp 5 140 kVp Z [A] 2 30T iA 65% [24], HAMKRIES G SE % 1 RS mfh, BICE
JREAARIA . H AT & CT fME 2 M 100 kVp 5k 120 kVp 7%, AR E HU f 25
BURER O AN [FAE U 20 Sl A S BORE I 46 7 2 o A PV (MAS) 2 T SR 75 7K P, A1 mAS R 7 386K
4K ROI HIARFA 2 J2 THI HUIAME AT DATE — B P2 B FRAIRE R 52, IR mAs 264 T BG4 S 1K, ROI &
MIBENL IR Z M E T K. EREELH, BHEE BRI AN, (He s, EE
JEJU) DRI 7y 25 RSO HU (A%, @A AT 20, B HILEEZSHEHS HU (HiRE,
BAHLVREEN 2 HU EfE, —DibbER 8 M E @M AR, & FIEEE SR8 Z A HU (A
(122 5 ATk 10%LA 1[25], S UTENL 23 1 0 5 vh G — {8 T A AH 43 B R i A T B S5 B A0, ANFRHESEN
ARAF AR B, A ARG [ — R EAN R T R R LY MR HU B 256 D 5 2= 35 (i vT A
27.5 HU [26], tHdk— DUl B 7 368 St hn A i B 21

B SHr, W9 CT PG s M R 5 — /N TR 3R . dR ki S I AU 5 70 2 TEME AR AR
JHE IR I A B (R SR 0 A, R B X Sk HU (BT & . B A0 E R 51 Ak HU (iR ZE 2N
10~25 HU [27], 1%l 2 LASUE B 7 BB W 20 28, JUHOR B % BRI IS W B I B3 . ZE IR IR S B
e, AE GRS I CT 23 s (il 5797 BRI AE), SRR EIE AR, A BRI pL 2 i A
(SR e . CG W70t DU PRI BEAE S B ARHR AR I 2Rk (el R TR AR A, e ok U & = 3l k)
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FRIK HU (B IEAE A B 25 B W A [28], (EAR IE RSB () A e M B M AT 75 1 — D BIE .

Bt EIRTHREZR, HAFEZ MR IERNS . B4R QCT A B A —E M IERE ), BN SIRA
U H PR TR R — 334 2 A N3RS BB AT 3 52 o] 358 20 A LRV (HHKTH AR R T
HAT RE R AR N 22 5%, ARETEAIHPR R QM2 . XEE CT (dual-energy CT, DECT) iz #l~F 4 (virtual
unenhanced, VUE) 5 A3 i XUGE 5504 190 43 25 505 L bR U S R sem, 28 Bl s g . ik
B, VUE BEURIHEAR HU (A5 B SPRGE — @ R GRS, (EPE 2 B AFTESRZR A G, R
VUE BT B % FEPPAl A R AA 12 W B A R AP RE[29], v CT MM L PRI 2 B FH S 4L 1 37 1%
BT IRE S0 H M HELE L2 Sl T TG RO s IE, 7ERS EE . B 2 O 30E
o BB RN R E R E[30], O CT &% /i bR eGR4 1 I BoR T Bt

gr b, (EHEERR CT MlaVEIf bR b N IS, A 0 BAE 2 O 78 RGP AN R %A T
H A QCT Hyk w2, A& U . EEZAE AN ET R, HRRIRE DECT Eil-F
P B A WG R ANE

6. ZTHE CT ER S 5FBERESTMENE

NS R L p N o= o S | N I =1 2 AN R D D W | W el 1 I 0B o R = P2 S A IR N R
AT REARDLH) B E AR AR . XL ZUR A ML), T 2@k b 5550 Wb DL RNUAR 4747 551 22 1842
¥ RCAR EAE FH 2%, () B RS A E 3 KU A & VI R WLPE IS MU S i E T G, BRI 414395
WA R T R mT DL B AR, B A RAR S M B A NG . RIKEEHERITEN, 2/
W& 2 M\ A BAE R, AT MA RS2 dr K. BT CT (g B BoR B — ki n]
CAIFII SREUCE 25 R WUAI B & IR DT 0 A 56 2 465 BP0, BARRE QCT MM X — 2 ZH0 s
AT LB G B U CT R B AR, AREGIMAR, ALE R PPl 5 gt Ho R ZEAR[31].

ARG R FE 2 TAAH B, Ferh LN A 2R R 2RO VE o JLZARE RN B JoT i FA i 5 (=] I
HIL, SN “BIERLEAIE” , 3 R DUT =ML BARIEG: (1) HUMGRRIG: LD B8
RS R s N, SHIE TG (2) PRIt : 5 BEIVLA B 2 2R 0] LAy b 22 Pt X 1, Jd i
CE VA TR A ENE S (3) ARUREIG: LD A S R ARG URE M AR, i R
AU [32] ARHE L EALH], FRAiyEoh &% FE AN RE S8 AR I E 4 00 R, I R FE AR SE, & IR GE
{100 S5 R A TR R P M A i i T ) DRSS B S 3, 3 B UL PR R B P (R AR AR A 3 R AR ML R
L B AR [33].

B 7L RAAN, D AH A0 N IR 197 1B AR A 8 g . %R CT W LAfE T11. T12
JZ 1 b R 45 21 P g 0 T AR (visceral adipose tissue, VAT)A1 R fig 1 THI £ (subcutaneous adipose tissue,
SAT), XM g D7 20 23 A S P SOt B AR B s md 2 A —FE . BUE R TN, VAT ZAREHE R A
21, 225r W IL-6. TNF-a EE R K1, {ERE 4G or, e A0 32 3096, SHEARRR %
JE R AAAAIR[34], BRI AR R R, 2T, SAT X% B 52 M A7RAE il o — TUER S h
Bt FUR I, RLIE BMI FIAERSJS, SAT S5EHE BMD TG 2.3 OCH[35]. 4R1, 59— T Lig AHFI
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