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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 HbAic = 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.

Keywords

Radio Frequency-Data Based Quantitative Analysis on Vessel Stiffness, Type 2 Diabetes Mellitus,
Glycated Hemoglobin, Common Carotid Artery, Elasticity

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

P EBRbE RS 2 (IDF)Sith, 2019 FEAEREE R BRI ZE N 9.3%, 1A 50.1% K PR E & i A
2[1], b 2 Bk R (type 2 diabetic mellitus, T2DM) ik 90% [2], 1 ZUkEFRJpi(type 1 diabetic mellitus,
T1DM) 1 H A1 2 BY 8% PR 95 2> W, . T2DM /2 0> IfIL 45 5% 7 (cardiovascular disease, CVD) 13 ik 55 # fif {4
(atherosclerosis, AS) &£ EE G R Z —, 1M HbAC /KT I3 -5 0 PR 555 I RRE B BS I 25 DIAH 9% .
AS £ CVD M EZRH, &S HER KA. RNk, £—AERIERE, WRMERSLE
FIThEe AR . E AT PR 38 5 R A I P BRI S 30 kRN T 2Bk P — AR AT 38 S A7 10 DA B B By
TEREGL, LAV R B35 (0 M TR A7 . T I Th 8 A 1 BT () T TS 45 e 28 3] [4] [5],
HUAE 22 HCR A ik #8384 (ultrafast pulse wave velocity, UFPWV) A . #87 4k AR SR FAR . Sz BT LI
3 A4 (real-time shear wave elastrography, SWE)#i AR & IfiLE 1] 7 R (echo-tracking, ET) ARG EAT ML D)
ARk, (H IR VRAEAE — e it o ANHIT 5T A4S B B S 3 B R (radio frequency-data based quantitative
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analysis on vessel stiffness, R-VQS) P-4 2 U bR 9 I HE 2 1 AN K AR 35 2908 3l ks 1 038 e H 5 HbAc FOAH
KM, BRUT MU BIASEERS sh ks e DhRE a3, DAR BN IR 83 A AT 1 2, RESRIF RORE KA

2. #IRE I
2.1. HRMR

WEH 2023 47 2 F %2 2024 4% 1 T3P W0 W RHMERL Y T2DM B3 61 #(T2DM 4), 6+ E 2 4
BEPRIG BT V6 45 6 (2020 AERR)IZIIbRUE[6] . A4S FIRTETE, HBCKE 3 JEMEIR A T2DM B HbAC 51
TE T%LLR, 204 HbAC < 7%4H 30 A1 HbAC > 7%4H 31 . HERARvE: (1) ARSI A IS b LT
B (2) EO IR, AREPEN () A EEGL . SHRMEME . ZORIE R K HRIRTIRE T (4)
A (5) IEURIIEH LA 22 (6) BEERIH S > 10 4F; (7) S ERIZIZ . B RIS, RS
REEE . 5k 34 AR TC R MR S MAE « B8 JR s B et Coi S5 5B, HLOFE I Bl ik 75 1) 1

IR REE A ALINC) . AW TERTA I UM R EEE G RS, Hlise R ie B 2 ol i izt
22. U&F/EF*
221 —fREH

AR B EE B RGBT TS RO FEe . Srm. R, BMIL BB mfnm s b
JRIGIRFE . 2R E R Y H ISR S IR Bk i, A opE FE A%, C04E 25 I A (fasting plasma glucose,
FPG). HbAc FHIfLfaFa4x, 045 50 H [ B (total cholesterol, TC). H-ith —R(triglyceride, TG). iK% B 5 &
1 JH [ % (low-density lipoprotein cholesterol, LDL-C). 7= % 5 i & 1 iH [ §% (high-density lipoprotein cho-
lesterol, HDL-C). A ITIANT, VB2 & H 8 10 min J5, BOmARAL, 7ML s & A bR 4e
J% (systolic blood pressure, SBP) & £7 7k [+ (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)

E 1. RIMT $iIRMEAMBEENEK IMT J3 0.89 mm (LR AN ELk)

KA 3.8~11.8 MHz, L11-3U B EfiepEsRsk, MeE AR A - Jo iR I & (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 measurement line)
[# 2. R-VQS AN E A MIF 258k Diam 7 6.87mm, Dist 3 0.21 mm (4%
KANEL)

2.3. GiESR

% 2 1) KH EL SR P SPSS (26.0) % B[R 25 7 22 (One-Way ANOVA)REHHEAT 204, $odis L33 +
FrEZ(Mean + SD)E R, FMALIAIELECK A LSD . KA Pearson AHIEPES HT 3 5 Bkt FE bR
(PWV. HC)5 HbAc Ik R. P<0.05 RnEBRIT ¥ %R
3. &R
3.1. HE—MRFRFELIBHRELE

HAAAAERY . BMIL DBP. TC. TG. HDL-C 1 LDL-C [JZ F AR (P > 0.05). 1fj HbAC > 7%
HbA.c. SBP. PP fll FPG &% & T NC 4141 HbAc < 7%4L(P < 0.05), W% 1.

3.2. BETEKBES LR

%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. BHE—MRERFEIBIREER (X £5)

NC (n = 34) HbA;c<7% (n=30)  HbA,c>7% (n=31) P {f

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 £8.993%, ° 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, %ERP<0.05 5 HbAC<7%HMEL, *FERP<0.05,

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

2. READDHCEMSHELB (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)

2 3. APk MIEFR(PWY.. HC)S HbAc BIHEXMESHT(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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