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Abstract

Objective: To evaluate the changes of carotid artery elasticity in type 2 diabetic subjects with poor
glucose control and its correlation with glycosylated hemoglobin (HbA:c). Methods: A total of 61
patients with type 2 diabetes mellitus and 34 control subjects were recruited in this study. The
T2DM group was further divided into HbAic < 7% group and HbA:c = 7% group according to the
HbA;c level. The diameter, distance, pulse wave velocity and hardness coefficient of common caro-
tid artery systole were evaluated by R-VQS. The correlation between carotid artery elasticity and
HbA:c was analyzed by Pearson correlation analysis. Results: Diam, Dist, PWV, HC had no signifi-
cant difference in HbAic < 7% group compared with control group (P > 0.05). Diam, Dist had no
significant difference in HbAlc = 7% group compared with control group (P > 0.05). PWV, HC in-
creased in HbAic = 7% group compared with control group (P < 0.05). Diam, Dist had no signifi-
cant difference in HbAic 2 7% group compared with HbA:c < 7% group (P > 0.05). PWV, HC and
HbA:c increased in HbAic =2 7% group than in HbAic < 7% (P < 0.05). Pearson correlation analysis
showed that PWV and HC were positively correlated with HbAic (P < 0.01). Conclusion: The in-
creased PWV and HC in type 2 diabetic subjects with poor blood glucose control may indicate that
the elasticity of CCA is impaired and the stiffness of blood vessel is increased.
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1. 5|

P E bR R B G 22 (IDF) S, 2019 FABRBE R B 2N 9.3%, 1A 50.1% K R w2 i A
2[1], b 2 Bk R (type 2 diabetic mellitus, T2DM) ik 90% [2], 1 ZUkEFRIpi(type 1 diabetic mellitus,
T1DM) Fl I Al 28 7Y PR 5 2> W . T2DM 2 O IfiL 45 %% 7 (cardiovascular disease, CVD) F12)) ik 3 # fiFf £k,
(atherosclerosis, AS) &K AR EE G R Z —, 1 HoAC 7K T FHY iy 500 PRI FE 38 AORE RO N 28 IAH 2%
AS 1EN CVD MEZFHK, &FHE R KW R PRGNk, £ NRERNSR, WS
FIThEe AR . H AT PR 38 5 R A I P BRI S 30 kRN T e Bk P — AR A 38 S A7 0 DA B B By
TERAEGL, AV RE R0 SR 0 A T A28 . BT I Th B8 R A B () T I A 45 i ek 28 (3] [4] [5],
TAE 22 BUR FHARH Bk (ultrafast pulse wave velocity, UFPWV)FA . A —4E A A TR . SEm BT )%
SV R4 (real-time shear wave elastrography, SWE) £ AR & IfiL 5 [4] 75 #R R (echo-tracking, ET) AR S EAT L D)
R Ab, (B IR VR — e M. AT 5T DA 4 2 I B R E 43 HT 8 R (radio frequency-data based quantitative
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analysis on vessel stiffness, R-VQS) A 2 AL s ML BE 2 Hil AN R 23 SR S Bk 1 ot S5 HbAGC AR
M, PRUT IR AN X S kM Th BE B SE, DR IIUNE PR B R A 1 e, IR RORE R 2E

2. #REHE
2.1. HRMR

JEHY 2023 4 2 H & 2024 4 1 H T EBE A 0 W EHERE ) T2DM 3% 61 4)(T2DM 4), 3556 E 2 44
SR IF BT 16 45 7 (2020 FERR) 12 Wik HE[6] o HRHE FIARTERE, EEWOKE > IEUE R T2DM B HbAC Fil
ET%LLR, 234 HbAC < 7%2H 30 il Fi1 HbAC > 7%4H 31 . HERrvE: (1) A0S k& I3 i LB
B (2) MEEOMTHEESE, ARETEN () AR EEGL. BRI . AR ITE X FIRIRThEE R (4)
U5 (5) IEURIAS LI %5 (6) FERBIG L > 10 4F; (7) SUEURZIZWE . BEhG A VRS, TR A
A, 59 34 LAERBEAA T m MU AR MURE 4 PRI Sorb O S5 5, FLCyrRL P S0l iR 75 24 1F

IR I ANC) . ABFTEHTA B UM RIEF g 1, HuliefBE e B % pl i i
22. UB{EHZ
22,1 —REFEM

IS ER RS R RABEI TN RAMEN . T, Sm. RE. BMIL WS &Rk b
PRIGIGHFE . 2R AT A Y H i R I B ik i, A DU WS 48 bR, G045 2 1 ML BE (fasting plasma glucose,
FPG). HbA.c FIIfLfiETE4x, f94% & I [E & (total cholesterol, TC). H i =M (triglyceride, TG). K% Jlg &
1 JE [ B (low-density lipoprotein cholesterol, LDL-C). =% % i & (1 iH [ B (high-density lipoprotein cho-
lesterol, HDL-C). #@H I & IT ARG, B2 & #EE 10 min j5, BUmAGr, FH e 7 i i & A iU 4s
J% (systolic blood pressure, SBP) & &7 5k % (diastolic blood pressure, DBP).

222. BERE

Figure 1. RIMT measures the IMT of the right common carotid artery as
0.89 mm (The green line represents the measurement line)

B 1. #ARMELMBESEK IMT A 0.89 mm (54 AN E LK)

RHMFE 3.8~11.8 MHz, L11-3U A2k fedRk, MCE2EME A - J 55 E N & (real-time inti-
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ma-media thickness, RIMT) 1 R-VQS # 4[] Mindray Eagus R9 5 Mindray Nuewa R9S ¥t % il #hifd 7512
W AREAT R A

ZRIEPCEEMY, THUEREMN, FPEROEE, NG BB RS S, Sk
Fefll, Foor B EEHS A, IR EIURNK. BBk XAk A K ISk, Bl TEBEPIE .
WESZA PRI, DI, TSN FRNK, (A R T HUS S IKAT R, TEWE RN - RS,
JE 3 RIMT WU H A, A BUREHE o ) & B T 3R sk o U R 77 1~2 om 4b, %482 6 AN al AN -
Hh R P A R SR VR 5 1S, SRAG RS0 B R IMT S KA B 3R 24048, LA 1. 3 R-VQS Il &
B, SRAFIFEEAE 77, ESE 6 AN 030 BRI B Bk I 46 BAE 12 (diameter, Diam) FIAE 4248 (0 (H
(distance, Dist) 315 i FIME, #IANRLSERIG, R% A NTHE MK A% F3HE (pulse wave velocity, PWV)
FOTE & £ % (hardness coefficient, HC), T[4 2.

Figure 2. R-VQS measures the Diam of the right common carotid artery
to be 6.87 mm, Dist to be 0.21 mm (The green line represents the mea-
surement line)

[ 2. R-VQS HAM EAMFEBIEK

2.3. GtFESH

%2 Y1 1A B35 EL R SPSS (26.0) 8 1F FL 1A 3 75 2 (One-Way ANOVA)BEHLEEAT 7387, Bodls LT 2% +
FrfEZ(Mean + SD)FRoR, /5 I4LIA LUK LSD . SKH] Pearson AH %1 73 4 2 s 3h ik s Fa b
(PWV. HC)5 HbAc Ik R. P<0.05 RnEBRIT¥ZER.

3. R
3.1. BHE—RARFELIEIREL R

H A ER . BMIL DBP. TC. TG. HDL-C il LDL-C {1 F AN B2 (P > 0.05). 1fi HbAC > 7%
HbA;c. SBP. PP #ll FPG &% T NC 411 HbAc < 7%41(P < 0.05), W.% 1.

3.2. BEBBHBKBESHLLE

%40 1A] IMT.Diam 1 Dist % F AN 2 (P > 0.05) . HbAc > 7% ) PWV.HC &2 =T NC 4141 HbAc
< T%Z(P <0.05), W% 2,
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Table 1. Comparison of general data and biochemical indexes among the three groups (X £s)
F 1. BB ERFE IR (X £5)

NC (n = 34) HbAlc<7% (n=30) HbAlc>7% (n=31) P i

R (%) 50.5 +12.32 49.83 +11.28 51.58 +10.11 0.832
BMI 23.66 +3.02 24.89 +2.95 2414 +4.19 0.360

SBP (mmHg) 119.97 +9.20 121.53 +6.27 127.48 +8.99 % » 0.001
DBP (mmHg) 77.12+12.38 78.47 +8.54 7832+ 11.74 0.864
PP (mmHg) 42.85 +9.37 43.07 +6.88 49.16 +9.49%, * 0.007
FPG (mmol/L) 5.39 +1.09 5.77 +1.28 10.60 + 1.853, * <0.001
HbAlc (%) 5.26 +0.23 6.24 +0.34 9.77 +0.44, ° <0.001
TC (mmol/L) 4.62 +1.09 436+1.01 451 +1.30 0.653
TG (mmol/L) 1.57+1.25 1.42 +1.43 1.67 +1.31 0.766
LDL-C (mmol/L) 2.29 +0.67 2.23+0.60 217 £0.85 0.786
HDL-C (mmol/L) 1.21+0.31 1.16 0,28 1.14 £0.39 0.685

VE: 5 NC ML, XERP<0.05 5 HbAC<7%HEAMEL, 2%/R P <0.05,

Table 2. Comparison of elastic parameters of common carotid artery among the three groups (X £s)

=2 READDHPCEES LB (X £5)

NC (n=34) HbA;c < 7% (n = 30) HbA;c > 7% (n = 31) P1H

IMT (mm) 0.71£0.15 0.69 £0.10 0.71£0.12 0.756
Diam (mm) 6.70 £ 0.61 6.87 £0.80 6.82 £0.86 0.639
Dist (mm) 0.35+0.06 0.35+0.07 0.33+£0.07 0.267
PWV (m/s) 6.47 £ 1.95 571+1.76 8.46 £ 2.113%, A <0.001
HC 3.94+2.09 3.66 +2.26 5.84 +2.113%, A <0.001

H: 5 NC ML, %ERP<0.05; 5 HbAC< 7%AMLL, %R P<0.05.

3.3. FERBKEMEIRFR(PWY, HC) SR MAE B (HbA Q) RME X547
Pearson A ME T 45 R R, HbAC 5 PWV. HC & ZIEMHx(P <0.01), ¥ 3.

Table 3. Analysis of correlation between common carotid artery elasticity index PWV, HC and HbAc (r)

5 3. TRk MIEFR(PWY.. HC)S HbAlc B9 EM S H(r)

PWV HC
HbA;c
r 0.43 0.38
P <0.01 <0.01

4. ¥

T2DM & —Fh 4 B Pk BB, IR IUNES B 40D A B S0 5 A WX R D,
DL i 5 VR R AT R RS 7T AR B 6] HDALC T IR A BEI: S5 7 2 T Hh 5 5 . 220 RS BT
DRI HDAGC AT A B S E o B I B DR VA0 () — AN A 2445 AR FE B[ 7] 0 AR B4 3 S 9 i s e B
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FL(UKPDS) %%, HbAc 3Gl G853 A 5 5 IR HH O I 24 5T XU R BE T U &G BT BTt [8].
T T¥0) 16 L2 FEEAS L s el 46 11 7 O BREIR I P 5 00 88 P B A P PO 950 38 B Th RE R, 6 SRk 1 3R 3t
s T, SR EE O AR, X2 SRR S SO w8 A B TR, AT b
ERORELE, EPIE VLA R PO R AR, R R E, B S BUE TS MESR9], MK
M5 SRR AL AT A O L P20

T BNk BRI R EREZUGEMWT, "EAE SIS E L, R EIRRSE B, 30
BKAN - PSR . BEPUE R BRSNS B A B ZE AR PP AS M EERRR, RN L E AR AL
JE MM SR, BERHEITROR 2, R . 1 RIMT F1 R-VQS 2 3% T S 55K 408 A B R 1 5 B st
HEVE R B2 Eh K IMT. Diam. Dist 335453 PWV. HC i, & &8 AR HbR I 4 s itk (0 A8 4k, S M
JREF[10], REAESNEK A - Fp R 5 SBE R A A B S 300 PR 81 1t A5 A, DA BRI I e R L 1 R TR
HF TR IT R ALK -

AW R R RN T 10 45, HOURESR ) R Ar (0E R o, SR S Bk TR AR R 52 1)
RO T MR BN R, R - R R R BRI R, H LR B Ak A Dh R AT 3 PR
[E, AT R I S s KR PE TR AR PWV. HC 5 HbA,c £ 5.3 1IEAH, i8] T2DM i K ik
BEHIAR, 5 RSV S EEERR R, 2 HbAcC KT BT, &2 SEUE MR R TR,
WA A A (8 I PR o FXI S5 [11] [12], B4 hnan M gh Bt o> 75 e N B 2 I AR EAE R, 51N R i
FGERE, (L BE &P oy L] 2 A AR AL, b it 2 2 R A3 23 08/, i A SR 2 S0 s o T 42 384
I, e i S kA A g R

ASHH TS 3] , BRI B 10 U0 35 50 fok 0L/ P A7 A 2 5, XD 25 S T R Hh T N S50 ik 7
i S5 R E AN IR B, X R T O A BT AR S I LR BT U A7, e AN SIES I A PR LA R
sthebR 0 AR AT BRI B 45 R AR MR . TR, AR A3 EUA 35 3 KA Sl T R

AT R RN Gy RS, RPN R BEIRBERARREAT 2, MR EZHL. K
FEA S AT HAIE o
5. &5ip

ER PR, R-VQS KMl He AR AT DL T VPAt B PR 8 SIS S KA (A 4k, HARB T HA AR IR
HARAE BRSO TR, 15 5 8 B0 PR 8 24, BB KIS . TRl o 9 ACRE Y
KAE, BAREZERL.

=
2022 F M T 22 K AR SR E (YZ2022104).
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