&R EZ
2 RIBEFRR AR S IVEEE ABEREHB ZENES

B B AT I, RKEEC, 2R R, RRHEAR C, BREE DT Bk
[YscAs H #H] 2022-07-21 [f& 5 H #7] 2022-11-11
BE 40 H | E R ARRIA RS RIIBH (82171925); THE PERRHTH &R (Y2020CX08)
(WEF B IR EE A B I Bile &R, 2 d IR 2330305 2.8 U HEEZG KM B IR R, VLI5S R
B BE TLI5 B AL 210029
WEH TN 2 (1996-), %, it
DEEEZEIEPRK, WP A S, FAEEN, #3% Email: zhq2001us@163.com
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Iz JiiE BB ER VL 58 T EE B BE K A 164 51, b T2DM 68 7, IkH IEH
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I TE S H R AR R AAEAEZ 7, BGtit = L (P>0.05); T2DM A1) BMI 1 FPG = 1
MAEIERH, ZRAES%E Y (P<0.05); T2DM 4LHIMERE (T11-L4) BMD ¥ T 1A# IE
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#hn, H T2DM %4 OP MIMER = T I pE IE R 2 (30.5% vs25.0%). 24 BMI<24Kg/m? i,
T2DM #0151 pE IEH AL RO ME (T11-T12). JEHME (L1-L4) ¥ BMD BfFEER, A4 ¥%E
X (P<0.05); fEZcME4HH, T2DM AR &M (T11-L4) BMD K T ilibE EH 4, ZRA %
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[Abstract] Objective To investigate the distribution difference of thoracic and lumbar vertebral bone
mineral density (BMD) between type 2 diabetes mellitus (T2DM) and normal blood glucose patients.
Methods 164 patients hospitalized in Jiangsu Hospital of Traditional Chinese Medicine were
retrospectively collected, including 68 patients with T2DM and 96 patients with normal blood glucose,
aged 20-70 years, with an average age of (52.0+£10.5) years. The BMD of T11-L4 was measured by
quantitative CT (QCT), and the BMD distribution was compared between T2DM group and normal
blood glucose group according to BMI and gender. At the same time, the incidence of osteoporosis (OP)
in T2DM group and normal blood glucose group were compared. Results There was no significant
difference in gender and age between the two groups (P > 0.05). BMI and FPG in T2DM group were
higher than those in normal blood glucose group, and the differences were statistically significant
(P<0.05). The BMD of thoracolumbar spine(T11-L4) in T2DM group was lower than that in normal
blood glucose group, and the difference was statistically significant (P < 0.05).With the increase of age,
both thoracolumbar BMD decreased and the incidence of OP increased, and the incidence of OP in
T2DM group was higher than that in normal blood glucose group (30.5% vs 25.0%).When BMI <
24K g/m?, the mean BMD of thoracic vertebra (T11-T12) and lumbar vertebra (L1-L4) was significantly
different between T2DM group and normal blood glucose group (P < 0.05).In female group, BMD of
all vertebral bodies (T11-L4) in T2DM group was lower than that in normal blood glucose group, the
difference was statistically significant (P < 0.05). However, there was no significant difference in BMD
of each vertebral body (T11-L4) between T2DM group and normal blood glucose group in male group
(P>0.05). Conclusion With the increase of age, BMD decreased in both thoracic and lumbar vertebrae,
which was related to gender and BMI. Patients with T2DM are more likely to have OP. Therefore,
patients with T2DM should strengthen the relevant examination of vertebral BMD, and take measures
to alleviate bone loss and prevent the occurrence of OP as soon as possible.
[Key words]Type 2 diabetes mellitus; quantitative CT; bone mineral density; thoracic vertebra;
lumbar vertebra
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Wi (type 2 diabetes mellitus, T2DM) KIRFBET m. ERERA KR AR RS, HeE
B R0 500 BRI 31 0 R BRATT 5 T2DM A3 AL TR IBBIRE . P
k= . B 25 L A R 1 BT 5 BB IR sh G s 54T ok R P A ARPIRI, 1
JEHERZ AL MG S BE R, B IR Gr A, e, BBEBMEAR R 18I 11-18E 2. WE IR B
SUERRHEAE ST, S5l ERIEAE, HBUE. BkREmY. Bk, Aotdd s CT

(quantitative CT, QCT) Wl &1 11-1% 4 #E4A& K1 % E (bone mineral density, BMD), #&i:f T2DM
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[ AR 2021 4F 3-12 A AETLI5 48 TR BB AT BeiGy7 ) T2DM Ji A 68 151, e 55 41 41,
127 Bl AR 20~70 o MUBEIERH S 45 6, 2o 5161 R 22~70 . 4% BMI (bone
mass index, BMD) 733 4:

BMI<24kg/m? 41. kg/m?24<BMI<28kg/m’#41l. BMI=28 kg/m? 4. #%4FE# 45 4 4H: <40
G 40~50 ZH. 50~60 LU 60~70 LU . WHEFRE > 4 H, AN R AE S Bl A 52 At Add

(T11-L2) KAEH FHAAERMZE, (T11-L2) “F#% BMD kT 80 mg/cm® iZWi A OP. T2DM ¥
NIINbRHE: (1D FFE 2020 F35 EBE R 2 W T2DM WibsiE (BRE A #4128 T2DM i
N () BHATH AL SR B[ 2 EIMPE (fasting blood-glucose, FBG) BUBEAL 121 % (A ] H.Ii
IRIEZE BRI 565 (3) B T2DM Jis A4 4T QCTBMD 25 . T2DM Jig AFERRFRifE: (1) HHF
W™ B ThREREAT, & IR SUE IR AORE; (2) BRI . FUIRSEIRGR . TR S5 R
HARBIIRE A (3) BTN MRS HEARERE (. HEEMER . HRR.
HEPR MERE S ) 252 BMD R IR (4 OIIREARAE. OZIR. ONUEIES 5

(5) HFHRIBEER, BN RGHMPR, W SEHLUE. RAMEATFE. MRS
S (6) WA WY, R RE R R . MR A 4R R
D %; (7) FE#<20 ¥ 5>70 A .

[Fi] 3R F AL 1) 72, S L R P S A T T o A RS A L IR TE 505 A 96 91 o L
EFERNFERRARAE: (1D FEBR 1 84, 2 B RRRIRSAOE IR . (2) IR BERA 4 H AR A% QCT BMD
AN (3) HARF T2DM i A KRR bRt

BEPR I IZ bR E: K H 2020 436 [FHE PR - (BB PROW B2 71297 At ) FBG=Tmmol/L Al

(B A2y T2DM, IETEMRFH B MAE 254D Bl B R siia 2 Wikr e BMD>120mg/em?® Jy
B IER; BMD80~120 mg/em® NikH &H; BMD<80 mg/cm® 4 OP.

1.2 Jiik

P 2l AT 2 I8 CT 3, WABUNEMEL, SkJedt, FVEEMRTEIFE RS . R
25 GE 64 HE Optima CT660 34411 /23 E Mindways 2 & ) QCT Pro 4BMD ¥ {43746 75
ForHTs FHESE: BE 120KV, FHE 349mA, FOV 500 mm, #4285 CT HilEdE L2
Mindways 2 5] ] QCTPro 4BMD 4 #t T.AE%), K H “New 3D spine exam analysis ” D e 17 (T11-
L4) #EfA BMD Wll&, iHHF5 BMD.

1.3 H 4l &



KEIEAE % QCT Pro LYE¥LfG, fHH “New 3 D spine exam analysis” ZHREWK A, 7EREWiH7 1
ENL UG b, A e AR X (region of interest, RO JHCEE il & MEAA R s, [R]IS7E SR
frE g b, e ROT H 3 € A frill & MR B T % . T8 ROT BYER : IBCE AL il
EHEARI L ROLZJE LS 9mm; ROI JEUEFE R B 4% 2~3mm; ROI R AT A £ i G145 15 12
JoT, BT IG A B A MEAAR JE BB b bk (LI 1D BTl & BMD 18 B 3hi 5 LB A .
1.4 MEFRR

(e JE 2 AT B i A 8 N B — AR R Bk, B AR . 100 A0 BMIL, S8k [R) H #E47 4 18 &8 QCT
PRI EAE FBG BUlL ML B i AR SRR T 488 QCT 34, &
I 11-1 4 HEfR BMD.
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1.4 Geik 2051

KA A58 2R, BRAG S Fisher’s I AR
2 455
2.1 T2DM ZH AN I8 1E 5 2H 0 N — M Bk L L

T2DM ZH AN IR IE & A AN AR 22 R e giit = L (P>0.05); T2DM 4w A )
BMI A1 FPG T ILBE IEH 41 (P<<0.05 A1 P<<0.01); 2 4% A fEEHE BMD 15 2357 F B¢
fFia%s, T2DM 4 M T11 3| L4 HEfRR) BMD 2L T U IEH 4 (P<0.05~P<<0.01) (W3 D).



2 1 T2DM BB (5 2190 A — BRI C xas)

Wik n B4 FE#y/ BMI FPG/ T11BMD/ T12BMD/ L1BMD/ L2BMD/ L3BMD/ L4BMD/
P (kg/m?) (mmol/L) (mg/cm?) (mg/cm?) (mg/cm?) (mg/cm?) (mg/cm?) (mg/cm?)
T2DM 68 41/27 52.0 25.0£3.6 5.9(4.8-7.7) 132.7438.0 128.7+£33.5 126.2433.0 122.9+£34.5 118.2+34.3 120.2+35.6
H +
10.5
1 96 45/51 494 23.7£3.0 4.6(4.3-5.0) 149.24+35 4 144.1£36.0 141.5+£36.2 138.7+£38.4 133.2+36.8 133.4+37.3
EH +
il 11.8
t 2.87% 145 2.51 -5.96* 2.85 2.78 2.76 2.71 2.64 2.28
P >0.05 >0.05 <0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.05
AR B R uedd

2.2 T2DM J5 N FILRE 15 995 AN AEAS [F] 4
R RS

4 BB 22 FAE OP R
44, WHROR RGBS SAL (T1-L2) BB B RORER, (T11-

L2) “F#) BMD & T 80 mg/em® iZ W N B BN TE (OP). BEE SR 3G I, A A Ak

(T11-L2) K4 OP WML HpE> A0, 1E 50~70 %, T2DM 295 N\ & AE OP FIMER A & T i
PR A, HERLEG R (30.5% vs 25.0%, x*=0.29, P>0.05) (WL 2).

R 2 AFEER B EAERS S AL OP A H K [n; HAE (%) ]

T2DM i N (n=68)

MAEIEE WA (n=96)

Gazl

EEERE EEBD OoP EHE & BRI OP
<40% 7 (100.0) 0 0 20 (100.0) 0 0
40~50 % 16 (80.0) 4 (20.00 0 24 (92.3) 2 (1.7 0
50~60 % 11 (423) 14 (53.9) 1 (3.8) 20 (58.8) 14 (41.2) 0
60~70 % 5 (333) 6 (40.0) 4 (26.7) 4 (25.0) 8 (50.0) 4 (25.0)
P <0.01" <0.01°

/\7R Fisher’s #1544
2.3 T2DM ZH A ILAE 1E 5 400 AAE AR BMI 73 4008 . JEEAE BMD

4 BMI<<24 kg/m?, T2DM ZH {9 JEHE BMD ¥%T 9% IE 3 41 (P<<0.05); 47E 24kg/m?
<BMI<28kg/m* fl BMI=28kg/m? It}, T2DM ZLHIf. fEAHE BMD 5 i f% 1E 5 2080 . BAE BMD
ZEREGHERE L (P<0.05) (WK 3).



& 3 A BMI 40400, JEHE BMD ( x£s; mg/em?)
gl n T11-T12 L1-L4
BMI<24 kg/m>
T2DM 4 29 124.5+37.7 115.9+35.1
I I 20 52 155.7435.0 145.1+37.1
t - 3.74 3.38
p _ <0.01 <0.01
24<BMI <28 kg/m>
T2DM 4 26 132.4+32.7 123.54+29.4
1B 15 20 36 134.7+34.7 123.9+35.1
t - 0.26 0.05
P - >0.05 >0.05
BMI=28 kg/m?
T2DM 4 13 141.5+34.4 131.9429.6
IR IE 5 20 8 141.74+25.3 138.3+27.2
t - 0.02 0.50
P - >0.05 >0.05

2.4 T2DM ALK 15 A AEAS [m) 1 ) 43 L B . FEEAE BMID
FE MR, T2DM ZH 00 L JBEAE BMD 33 8 20T IE IR 41 (P<<0.05); 4R, fES 1A,
T2DM 205 I pE IE 7 2000 . fEAE BMD %R L4t 3 (P>0.05), W& 4.
R 4 WEA RV WA ) %50 . JEAE BMD (7341 257 (x+s;mg/cm’)

A T11BMD/ T12BMD/ L1BMD/ L2BMD/ L3BMD/ L4BMD/
(mg/cm?) (mg/cm?) (mg/cm?) (mg/cm?) (mg/cm?) (mg/cm?)
it
T2DM 41 13744360  132.3+32.0 129.2+32.5 126.8432.5 131.0(97.2,147.8) 125.7+33.2

MR 2H  144.1£30.0 138.9+31.9 130.4(114.9,157.1) 134.8£32.6 131.1£30.9 130.1(107.8,155.5)

t 0.95 0.96 -0.86* 1.13 -0.75%* -0.79
P >0.05 >0.05 >0.05 >0.05 >0.05 >0.05
whE
T2DM 41 125.8440.6 123.2+35.7 121.5+33.7 117.0£37.1  109.5+35.7 111.8+38.1
MBEIER 2 153.7439.3  148.6+39.1 145.6+40.2 14224429  134.9+41.6 134.6+41.3
t 2.96 2.80 2.65 2.59 2.69 2.38
P <0.01 <0.01 <0.01 <0.05 <0.01 <0.05

*7~ ue {5



3 4fiR

EHEE R M RME. JEAE SR B S AR, M 2T S A 2 5 M A A T 20 P8 e KT
WAL, IZAAL A WA G IR IEAE T RIS e pL, R IR AR T 1A AL . H T AT 2R
521 BUBERRm 2 S EEHEAR BMD (R B, BUEH ANFE 5 K4 OP, B 1 BUBE JRI% 2 5 i & A
3 EL, OP MyRAEZMIN. SR, T2DM £ E5EMEA BMD KA SR A7 TE L.
ABDULAMEER %66} T2DM i A 5 BMD Z [ A SGHE 47 s SCHRREEAT 204, R ILA (1R STk
F W] T2DM %% A1) BMD 288511, A1 T2DM % A BMD £ B&KK), &6 K3RiE T2DM
NEXRAZ 8B BMD HAFEZE R . AR IEEE FRKEm, 1. BHE BMD 23
iR, H T2DM Ji A BMD 1K T U0 I 5% A .

W F s P 5 S P B AME R 4 VE B AT 2 OP 8 I 9282, OP J&—Fh i AR 5w i S 3
HHEPIN, TELUESREEAN BMD FEEJVRHE, 890 7B ST RRPL EEEBR B, OP iz AG
J7 T EAKAS BMD A0 B SR AR AR AL, ImR B2 R A BMD (3L A A T OP.
H AT AE X 26 iiti: (dual-energy X-rays absorptiometry, DXA) & A Al & & =i i BMD il & 7
%, {2 DXA &R BMD, S8 B4 S0 R84 10 N2 S 80 R 45 RAER
(51, 17 QCT &3t I &4 FR BMD K1 B JFURIE FA iR 73 FF AN 5 52 308 IR AR | ML 45 4k S5 5,
S E A O R U, DR S R, X RN OP SRS AR . AR TSR I,
W& EE I N, e SE S Ak kA= OP MR tIg .,  H T2DM 4% 4 OP HRK A & T LAk
EHH, HUMERF a5, MRS A s B T A PR B AT I B R AL T R S . EHE
FEAR ISR ANAL BAT G, BMEME (A B A4 50 & B U AR D, A 10 A% P v T B ME &5 FLARL X
Aok L ME A A 2 R AR 0

H A, BMD 5 BMI Z[ff)5< RAFAEG, LAU ZEU25HE 9 54 BMD 5 BMI 2 [ ()
KRR, BMI 5 BMD £ IFMIEHK AR, BMIZ BMD FIEIIRNE. HE, BETIRENIEHS
BMD 2 FAHIEICFR I3, HEM 5 DR AT e 2 6 I 4 RN s 4 SRV T )R 2 B, A
FEHPIR R, Ui 2 som i AU . AR /A, 76 BMI<24 kg/m* 41, T2DM 41
R FEME BMD $54-T IUBE IR N 7EHAth BMI 23020, T2DM 2 A0 iU 1F 5 2H 2 1) 1) Bl
JEHE BMD JCEE Z 5, U] BMI Al A8/ BMD IR R 2, FEALH AT 8 BB 6 tmr 19 sl i
CE R A, TR BEHEZR BMD 800, 5 ZHOU Z5UIRE 7t 45 B — 5. 2 51t = S0 R i
VBT EBER R, AU LA, T2DM % A MIZEHE BMD 2 5 % T f EH
RN, HZ AT g R — Sl ML MR IR R AT R 5 T2DM ZePEff) BMD F#MIRS2
RISEME, Rl 2R, s TR kD, S RE RSO R AR, B R E
RN, ERCE SRR R, 3 OP KR AR mUel,

zi b, T2DM Wi NHEfR BMD FRARAIPERIA % VIR, Rl & ot T2DM #i Ah OP &



A fE N, BN Lot T2DM S AR NGE BMD (A CIE B, BEALE BRI L, BEEE
WEIXE N, FREAE BMD 32 FRE#%, T2DM Ji AR E OP MR &, 178 T2DM i AR
AN B2 TR R A 5 (AT, R %8 B AL BMD IR A, BRI OP 7K (1B 47 B i Je 7™ 8 )5
RIS R A G o RN AR A R, WANRIREARERD, BhOstst, e
MR AR A R ARSI T, AR Bl KFEAEAT Z h OBt 7T .
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