Advances in Clinical Medicine Ifi/REE2£3Ef&, 2026, 16(7), 149-156 Hans XM
Published Online July 2026 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1672508

S thE28URERm T AY

EECT &L
ot

MERL, R R

URIEER S Bemt A SR, WAL AR
JEEm ANRERCT. MRE, L TG

Wk HiH: 20264F5H29H; FHHEM: 20264F6H23H; KA H: 20264F7H1H

HE

2RI 5% FR%% (Type 2 diabetes mellitus, T2DM) & 5 A £BR1EE K AFL B A4S . AEHRB(Body mass
index, BMI). XUREXZRHR Li2: (Dual-energy X-ray absorptiometry, DXA) & JE B &£ 4 & 46 H V5 5
BN A EE 2. ©ECT(Quantitative computed tomography, QCT) LA FRCT
WioAEAL, LQCTABARMEN TN, AEHENE S AH S . ALLERQCTET2DM B S ihH 7
AT RE, ERERQCTEARMMA . A 5T2DME R RIERERBIIFEE. PLEQCT
FEERRBTRESERF KN ANME, BEEAT2DMP EBIRES M LT RS %,

eI 40!
2RUEIRR, EECT, FEHS

Research Progress of Quantitative CT Body
Composition Analysis in Type 2 Diabetes
Mellitus

Hongyan Yang!, Wei Zhao?*

1Graduate School of Chengde Medical University, Chengde Hebei
’Department of CT and MR, Xingtai People’s Hospital, Xingtai Hebei

Received: May 29, 2026; accepted: June 23, 2026; published: July 1, 2026

Abstract
Type 2 diabetes mellitus (T2DM) has emerged as a major global public health challenge. Traditional
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body composition assessment methods, such as body mass index (BMI), dual-energy X-ray absorp-
tiometry (DXA), and waist circumference, cannot provide precise quantitative analysis of body com-
position. Quantitative computed tomography (QCT), which is based on clinical CT scans and cali-
brated using a QCT phantom and specialized software, enables accurate measurement of body com-
position. This review summarizes the research progress of QCT in body composition analysis of pa-
tients with T2DM. It focuses on the application of QCT technology, the association between body com-
position and the development and progression of T2DM and its complications, and the value of QCT
in evaluating the efficacy of different therapeutic interventions. This review aims to provide a ref-
erence for early screening and individualized diagnosis and treatment of T2DM.
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1. 53|

T2DM J& A B A H IS MEACHH RO, 00 R B4R BTHE%, MW ST 2050 4E4:ER T2DM
JRAE B R A 8.53 14 [1]. LM T2DM MIE ZEaf R, AMCRIU e SR E N, EARI R4
HDIRER AR 70 A 5 W (2] H AT IR R IR T Al 48 bR, a0 BMI, R &% DXA B 54T, (H
MECAX 73 BT IR 05 5 A IR 7, 5 Jei20) 534z i 107 U AR (Ectopic fat deposition, EFD)ZE & ¥l 7EILHE 5
T, QCT LAEHNEHEM UG RIE B AT RE )1, S T2DM B3 SR VA B4 TR AR IS 2 . A0k
QCT Bk 7y 5 BT E T2DM I AAE 5 167 ML o (A T BLERIR »

2. QCT HAR#LA
2.1. FRRESBFESNES®

QCT # 51 Cann %5[3]T 1980 A4 H, 2 TR CT ¥, #id QCT A%l
AR BT, X AR E 8% 31T B %5 % (Bone mineral density, BMD) il & () /7 %[4]. BMD & AR A
D, =[(H, —H,)/(H,—H,)]xC,, 3t D, I E X IR BMD {1, H, A1 H, 535 A5 2 Ll (X
FURHEARASEN) CT (, H, NEHERIFRHE CT [, C NCMSH RN LMK AKIE. BMD &
WU 1. M 2 MEAR, T AR BRSO R J7 6 BRI E 3R A 5 E v 8] 2 1, 20 O R X (Region
of interest, RO WAL & 58 2 Wa i1, [ Bt B o FOME R kv, 285 RIS ME s A5 MEMR A7 2 ™ E
AR AR, SR AR A AR AR AR OR A SR AR 1 o A0 I 0 B 1 R 7 B B I3k CT 4%
fE, LAEEENLCN G, B30 X o vh ST T B8 A IR 197 T R (Visceral fat area, VFA) 5 Bz IR 15 THI AR
(Subcutaneous fat area, SFA), H BTHEFENE 2~3 A (A1 55 2 AT IR I (5], W05 i R0k A
SEM BB SR R AT R E R Z . R, AR AT R, X H AR XIS A LA S AT
1 Z))/A) S0 R 0 R A A AR D S Al AR A, AR S, ¥ ROI 1 CT
WA E 7 Ee[6]: BB T T 1EE kA KNI RRZ T, TERFAErT S A ATt oA a4
H/2)E 3 A~ ROI GBEJF RIS . R . Mtk 5thi2), S5 RIUSME. HArliKZ KA Mindways QCT A1
KECED TR T ARG R . TGRS 4 RE s, FUAHERE AN CT HEdE
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HEAT QCT 1R B4 #r
2.2. fRENRER ERMY

MR QCT B ARA I o3 H 45 RG] AN T G, F M AT AR AR : SRl T ATHEAT AR
s ARBURHEIR AR 2 5K P X 5 RS HEG KM 120 kv s [ 2R (<3 mm) 4t
—HEESEG ORI RS L ZOREE H BUE AT AR 1 5 R A B M2 th 22 1 B ) g =
S NGGHAT, GRS R R . BT — K BEHE QCT i %R M 28 1.5 mSv, 1
DXA BLUCH RE S R 0.01 mSv e A [7]. BRIk, XFifi ZAT CT R i) i slfs ks AHE, 7HF QCT
&S H M CT REAMai &, KM “—ulizQ” 3958 DUR S B NME RS, (e — & 1 RN 75 3]
AEER: HUHWEEEE, WS DXA. UHFERIERIEICE it 777k, A kv
SEAETN, DN A A 8] X B E R NI B AL (0, ARG R EIRE
DR FUIRIE. BeAh, R CT WA HER LA &, {H QCT & EHSMIL & — EAARNRAN 7
BAF, VBB, IR B KRR,

BT WA CT $dE, QCT HURFIEAM INFSMES I H . EHELTMAIATR T, FD
SERCHE T RRERAR T B RT RGBT AL, BROF(ERE, B BORIImRHE e, AR TR PR S A
WNIBAE SR 775 S e B . IS RAS AT N & Pk .

3. QCT & B4 55 T2DM BIHE XM
3.1. [EEBAEARS T2DM

TEH B RS R B, I 60% & JEEE IR, iT 40%f1) T2DM 3 A7 IR AL AR FE[9] . AH
B RRI e, RE W7 43 A A QR A XURS: () e 58 BB, oy I g 7 2 i 20 A T R0 A0 28 K% A ) el o i
WAZ, FLRRARIS MR s, RSO &7 5 R Wi R (Free fatty acids, FFA), S8 4 IR A (U 2.
FIRIER F-a) ¥ 2, PR 7 (ARECER) KRR, 2610 91 K 4 S8 PEAREE 2RE . R & =K HT(Insulin re-
sistance, IR) & IfiL fig 57 % [2] [10]. WFFC RPN AEAR TS IR S UIMISE, 28845 [11]3 T 1358 4 IEH BMI fi&
FERCE N QCT HHE AT &I, VFA S5H I =5 - # & P58 52 MO EA G (B R B RS r =
0.188~0.495), & IR [ Gl RIZ . Zhang SE[12]K F [P 0 BB v, X 207 44 EBe i THE 3
HEARIK P € Bl EEa LA . SFA & VFA, 255 R VFA 35072 T2DM BT /& ks X 25 (OR = 1.008,
P<0.001), TMi&E#ENEMMBARIIER. 25, EHIRDIHERS T2DM KR AEAEE— Mo, Hrh
LR 5 A RS T2DM SCIBCEE N2 3%, R B s AR M o 1 0 At B T T30 T2DM R 78 XU

3.2.EFD 5 T2DM

EFD 2 el -4 2, @ AR RE YT, BUEH Il =88 5 5k A7 T IR I 2L LA 20
g, WHFWE. FERR. LA RO LEE[13]. FFARNE Bl S AR 2 T i i FRA K, K IR, T inig g
Wi REAR SR 2 B P I S A . Horp, AR AR EFD 2 KA N4 F  WFACE R, QCT A1 MRI
HIrrRSHEE Al T2DM SR FIE . JRIRIE T & &, W#H SR B RIFHIM VS —8k[14] [15]. I
BP0 T SRR S B A o< . REJeSE[16]R M QCT X 158 4G+ JT e -l s A A »
R BRI R A 5 e g AR 52 5 35 K IE A G (rs = 0.30, P < 0.05). 5% ZE 45 [1715%F 100 1] 56 2 (B B 95 1iy 31
44 60 151, BEIFIEE A 40 BT QCT krill, 45 R B i amariiamEek. . BEEN & &Y
TREN B IR (P < 0.001), JBRARSKERE T UTR S 530 T2DM fEEAHGPE(OR = 1.264, P = 0.032). t4h,
JHF FEt g s AL WA B - F5U00 T2DM R0 KUK« Yang 25 [18]%f 257 1l BMI > 23 kg/m? [ NFFIT /& i 7%
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PG5 0 E A, 45 R 7 T2DM 41 (1) JFF I 10 7 5 B 2 s T B Y = R 4H(P < 0.001), FHFAEHENG & &
J& T2DM Bl 1 & 28 BB ST fG K R 25 (OR = 1.824, P = 0.002). - ’IAT&E[19]%} 100 41 o 5 48 4 8 K BBk N
F#(T2DM 60 11 J fe Xt B 41 40 f9)3E47 QCT 7T, &5 R RSk g i & &2 FL 1 T2DM &9 1 a6
K2 (OR =1.261, P =0.030). 21k TARFFERNZe A o, JolR Sk g 197 2 & 0 53 T2DM 1) AUC
79 0.802, HAEZWIGFE A 16.9%. AT W, EFD 5 T2DM MIREBERE%, SALIR I & &)
T2DM FI T e VAl B A B AN .

4, QCT W& B idE 3 5RRRH L IE
4.1. FEFRIR S5

B PR 75 ' 97 (Diabetic kidney disease, DKD)/& T2DM 7 WL MUY I AhE, B LU NER LA 13 8
BURHIE, IRRCAERER . B /NBRIEI 2 T RSN U R IL[20], RF KR E Dt s M EZE . K
WERE I 3G I 51k FRA FAEE N & BRI 7R A LA R B 2% - A Rk 3 - I [ R e i i P s
SLRI IR E) G NERBEAL R YH MR S B TR AR 4k, ARk DKD MR AR Sk . 54 2 WU T ESE,
VFA 5 DKD fFAE# VIR, TEINIK R ERDNIAT YRS D68 TR . — T T NHANES %4 1 Wy
A7, #25%F 5 8 =4 KH DXA NIE VFA, 43 5ox 5 VFA 2 AR AR fER R R, H T2DM
5 A AR A AR DGR RE A N AR i B 0 i P i [21] . SRR AR [22]8F 5 KL,  VFA fir 53 DKD &
ERIE N,  [F S MUUEE . R (R A RUR (B AL BT Rl S N BRI SR PR . A
— I 268 5] T2DM &35 1 QCT MIB 7T, k¥ IR B VLB LB 7340, 45 R R RkE%E DKD Ji 1 i hn
#H, H¥E VFA 53 ETHa%, BMD NEESEK[23]. 4 EFrik, VFA mJREN SACIIN & 5B BTG 2
FIRER S AR Bk, VFA KSHEEAL AT Sy DKD SR I A Yibn 890, il R B2 28 R 17 DKD 42
PERT SRR o

4.2. PERRISIEE B

B DRI P TR B A 2 A PR B NS M R AORE, R T Ak R T RE IR AL . A, DA R
& BT B PTR A RS KON E EIGRAFE[24] . 1200 ZWHLEI R 2, FEH IR(RE M. B
HHE). mIER A AR SRR ED . MR E AR ER L BRI R ILEEN, s2aE s R
PG 5 B A E[25]. HAET, DXA A QCT ¥4l K szt BMD W& J735, Wi 78 TUEiA 12 -
B RIF—3rt. o DXA SIS A B2 R, 1 QCT M SR EEE, AIIX A FATE MR,
BERAZERAE ., FIKEE SR R, BB ERYE[26]. — D2 27R, QCT Xt
B B E 2 W7 R H R 525 =T DXA (OR = 4.91, P < 0.0001) [27]. Wang Z£[28] RIS % ] DXA Fl
QCT X} 50 4 T2DM HEHHATH BN, FFHESS QCT A B2 1 H R 22T DXA (P < 0.05).
DAY U B 7 M A 2 38 0 0 s ) XU o« Fan 25 [29]38 5 RTREME A ZIF 50 K I T2DM (8 BE R IR Ak S5 AT =
AL T MBS RS TEAEOG . AR RLAF[23]3F— B FU K L, T2DM & 1) VAT 5 BMD Z[A] 2 fAH G 1
(r=-0.496, P <0.001). Zil, #HE T DXA, QCT HT T2DM &8 i bihs i F i & fUREE &, I
REAERAR IR0 VAT, AT E 4 AU () 53 Tl fit 2 4K 4

4.3. BERRRL I E RS

R J 9 S8 IR RO ML AE 0 0 R B K B R AR AL O I AP R A0 ) 308, 2 U SR T
EEFPA[20]. VFA THE5 T2DM SR [0 8 XS I AN UIAH O o AR i 423 73 b e R 4R 7
SR A B hRERERT ; HARMHEIE S B FRA Jhm, DRI & ZK AR U MR (e b sh R AEAE AL [FIR,
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P B 0 HE AR 55 I S A, R U [30]. Wu ZF[31] KA QCT #iAX 3173 44 T2DM #f 5%,
TR 2188 3 HMEIRIBE KRBT 30K 2 IR VEA, 45158 VFA J& T2DM 3 R Az O I8 599 AU 1)
BT FERE R 2R (OR = 1.43, P < 0.001). 7ERDIRBIKEGA AT, 8 K [32]KH QCT Xt 449 41 T2DM &
BT, THE 2008 3 MEMR BT RERE VFA, 45 FESE VFA & T2DM 35 kA= o i e R 3l ik 45 4 (1 ik ST
faRR R . A, VEA 5 fiopids i i 8 ra R A 7 RIS, AT T Lotk 2R 25 00 AR 4
268 JI(VFAAUC =0.731, BESHER AUC =0.764). —TRETHE IR 58 [RIAEIESS, CT &R P 0 S 5 2H 27
RIS IR IR 2 AR ES AL 2R R (HR = 1.004),  HAZFINAE FAE AR A% G0 I/ IR P44 o B8 R W (2 [33].
Zi b, QCT mliEb R v & VFA, B 0Tl T2DM 883 (1400 I 995 S el IR 3l kA5 A 2 9 KUK, A XU
43 JZ BRI T A 4

5. QCT £ T2DM &7 s th KB FA 1B

7E T2DM K7 B0 MG, TER R AR T7 Ut AR P ARIE R4 YRYT, BImEN. aTEm &
AL AR R . PRI, QCT FE LIS R I H R AT i 82 H A48

5.1. /R ANTFITHIES

W 5 T WA ML S s . OB [3410) 60 FIILRE G I HEACH % AREEAT 3 N I3
RS TR FE, 45 F 7 A F ) T A 08 BN A e A st e 73 100 oA g iy 0 A g i 5 222
[Fi i B Sk 438 I B K A IR Tang Z8[351%F 85 B2 4F T2DM i3 BT 18 8) T W NG HR s s, A Bl
St ek P 7 BEL I 25 T S 3 0/ JUL I I s (52 56 2 k2L 0.512 + 0.115 cm?2, i 414 i1 0.587 + 0.115 cm?). L
[F1] Jig 17 /> 5 4 i IR 1 25 3l T R 1) e A ST A DG, G T BRI 10 4 Bl ik AR R AL P 0
I A R o 83T QCT A ERA VR, T2DM HBFH K& 18 h & ATy s st SR 4L 4 (s, 42
THERF R IR, B I R TT ARSI 4%

5.2. RIFFARAIEFIZSEN

AT A 250 I IE D A EFD 10 20T Bt . Gao 2%[36] 41 H MRI Dixon /541 & B ateiR B VIR A 5
BRSO D B . AR . B R ALAGESC4 28 B () EFD, MM 2 3 PR 45 IR, JLrhopiAC i 5o s o
AR EH . Yuan Z5[37]FIFH DXA 5 QCT MBI EA G G ARM 5748k, 458 ER, R BMI 1R
W B R IR T AR R 2 2R BRI, RS IEEME B 5 5 QCT W AE T B 2 22 /N T- DXA M AH,
RIGWIEIENTR DR B m T R Tl . %E, QCT fehs B Emi b irAal & Bk I L8, XK Tk
AN AR, U BERR S R R, ERMTFEARETIMERE .

5.3. NEIFEFEZTTEOTNM

ANFIFEREZ5 0T T2DM &3 SR 2H 3 (RIS AR AAAE B35 22 7, S AR 2E y BORS HE DAl T i PR AN
2R A B ARG . — TS 2528 M o, e W R IR-1 A2 8l 7] T [ ek & 28 k2> o U I A
R NI, RN - AR I B 2 $0 I 32 B> AR, xR R R I G A R e [38] . TEE
RUFTTTH, ANEZYIN 24 2 R FRHMEE OE . — T4 Meta /00T KL, WERKEGE B2 254918 T2DM
SR T A I, 12 XU SIS TR AR (T 24385 4 4R XSG il 3 1%), HAZ XAV AE Lt v 3%
[39]. FHELZN, ZHUBUIR. 5k B R REIR-1 S2 AR 70). — IRE IR -1V 0551 70 0 R 3 H e e B fR A
YERI[40]. HHT, MRI S5 %5 T B Ok S A [\ B 25 V004 iy (R e i [41]-[43]s tk4h, QCT A —ik
ARG RN VP4l B 2 B 5 SR o 3, &L SR A A T B R I AS W R, A B T8 5 FEpE 254
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PR, WM RMIOEE TH, N T2DM B I/AMA L A7 R L0 1 SR 2 7 i
6. &t

T2DM HREBEALRE, L AR BT 2 RE SR AR 3 R 0 A 5 W SR s R B, SR 7 SR
WRAERFEFEVIMT . QCT AIKSHEIN E B o 5. BEARNE N FPME S BRAR I & &, ML geke Iy ik 4t
THCRES B o RIS S ISR BERS AT R T ARG AT 5 IR BESRIA . B RS L O L
ARSI, T T AR AT ST P AR TR K RE G T BUCR, B I R TT R 1 KU 23 /2=
5L . (B HET QCT AR MEA S — WA & N LAEAFERZFE, KK
i e B HVEAL RIS, HESD B A R KR, B PR AR T2DM RS HEIS )T Uk ) N 25 ]

SE K
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