DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol23 NO.18 SEP.2023 + 3543 .

doi: 10.13241/j.cnki.pmb.2023.18.028

el IR O R Sl bk i 5 st 75 S B Je S BT sk I REI DG R ESE *

HEIE FHPE FLE ZRH Kk B
(RIAEAE T 2 e 55— EE BB A R 7T b 3R % = 075000)

BE BHH: SRS B4 EF AN IRE R FRNE £ TR X R, Fik AR 2019 5 12 A 2020 5 12 A K &
B E T MRS — BEREZ SR 58760 161 4l 8%, B ERFHHG0EMHE (824]) 5 &h/Em(79
18); 7 IR B T R Ak Ak o 80 464 B B A AE A T B4, M SR Z 400G R FAT il AL AR L o R i@t AR B SR AR B
IG5 e AL E 547 (QIMT) 55 3 (2 52 JE 2 & 47 (QAS ) B4 2 37 3h ik ofn 8 3 M2 AZ 5 A0 (20 3h bk 1) P B2 B
(IMT) Ul B2 % 4 (CC) F 3k 2 3(DC) e B M F5 3 (o B) JRIFk A T E(PWV); B F S5 B £ IR L£E
St 52 (LVEF) | £ £ J{ # 48 2 (LVMI) 47 3K T~ 20 o 37 3% 5 9448 (B )/ 47 3K 820 o 3 3 B 044 (A) L5 54T sk B 18] (IVRT) 43K
HAk 1A (DT)]; %A Pearson A8 %M ik M 31 30 Wk do 5 S MEAB 5 A M0 5 /0 FARATHI AR R 1, G5 5R : 2SR 5 AFIK R KR A
4 FE(P<0.05), S /EZa 85 Z /A IMT. o B PWV & T34, DC.CC & T2+ 4L (P<0.05), B & f EAT H140
IMT ... PWV & T % s JE 48 ,DC . CC % T & 5o EZL(P<0.05), & EFT 45 & b /E 20 E/A /& T %4 B 48, IVRT DT % T 5t 40
(P<0.05), A& EFTHA20 B/A & F & E 40, IVRT DT A& F & 2 E 0 (P<0.05), # Peason 48 % #4547 27 ,IMT, o, f.PWV
5 E/A 29483 ,%5 IVRT.DT 2 E48%(P<0.05);DC.CC 5 E/A £ E48%,5 IVRT.DT £ fi 48 % (P<0.05), £5it: & o EsT
I EHF IR E RS R T G, BAEA £ SR RZB, AP 1A B AN £ 2RI B IML

R : & R AT HA ; B FAR ;o R AR B AR A EATIR I AR AR A

RESZE:R544.1;R543.5 XEAERIRFE:A XEHS:1673-6273(2023)18-3543-05

Study on the Relationship between Carotid Artery Elastic Ultrasound
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ABSTRACT Objective: To study the relationship between carotid artery elastic ultrasound parameters and left ventricular diastolic
function in patients with prehypertension. Methods: 161 patients who were diagnosed and treated in the First Affiliated Hospital of Hebei
North University from December 2019 to December 2020 due to abnormal blood pressure were selected, and they were divided into
prehypertension group (82 cases) and hypertension group (79 cases) according to blood pressure level. Another 80 healthy volunteers
who underwent physical examination in our hospital during the same period were selected as the control group. Clinical data of three
groups were collected, and biochemical indexes and blood pressure were detected. The carotid artery elastic ultrasound parameters
[carotid intima-media thickness (IMT), compliance coefficient (CC), dilation coefficient (DC), vascular elasticity index (o, ) and pulse
wave conduction velocity (PWV)] were measured by the software of quality intima-media thickness (QIMT) and quantitative arterial
stiffness (QAS) of ultrasonic radiofrequency signal in ultrasonic diagnostic instrument. Left ventricular function indexes [(left ventricular
ejection fraction (LVEF), left ventricular mass index (LVMI), peak early diastolic blood flow velocity (E)/peak late diastolic blood flow
velocity (A), isovolumic relaxation time (IVRT), and diastolic deceleration time (DT)] were examined by echocardiography. Pearson
correlation method was used to analyze the correlation between carotid artery elastic ultrasound parameters and ventricular indexes.
Results: The systolic blood pressure and diastolic blood pressure levels were statistically significant in the three groups (P<<0.05). The
IMT, «, B and PWYV in the prehypertensive group and the hypertension group were higher than those in the control group, and the DC
and CC were lower than those in the control group (P<<0.05). The IMT, «, B and PWV in the prehypertensive group were lower than
those in the hypertension group, and the DC and CC were higher than those in the hypertension group (P <<0.05). E/A in the
prehypertension and hypertension groups were lower than that in the control group, IVRT and DT were higher than those in the control
group (P<<0.05), and E/A in the prehypertension group was higher than that in the hypertension group, IVRT and DT were lower than
that in the hypertension group (P<<0.05). According to Pearson correlation analysis, IMT, o, B, PWV were negatively correlated with
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E/A, and positively correlated with IVRT and DT (P<<0.05). DC and CC were positively correlated with E/A, and negatively correlated

with IVRT and DT (P<<0.05). Conclusion: In patients with prehypertension, carotid vascular elasticity is decreased, accompanied by

impaired left ventricular diastolic function. Ultrasound parameters of carotid vascular elasticity are closely related to left ventricular

diastolic function.
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Table 1 Comparison of clinical data in the three groups

Prehypertension grou Hypertension grou
Clinical data Control group(n=80) P grotp P sroup xIF P
(n=82) (n=79)
Gender n(%) 0.892 0.640
Male 38(47.50) 45(54.88) 41(51.90)
Female 42(52.50) 37(45.12) 38(48.10)
Age(years) 45.68+11.16 46.15+£10.94 46.28+12.31 0.061 0.941
Smoking history n(%) 1.631 0.442
Yes 20(25.00) 28(34.15) 24(30.38)
No 60(75.00) 54(65.85) 55(69.62)
Drinking history n(%) 2.484 0.289
Yes 16(20.00) 25(30.49) 22(27.85)
No 64(80.00) 57(69.51) 57(72.15)
Fasting blood glucose
4.75+1.08 4.88+1.04 4.91+0.95 0.550 0.578
(mmol/L)
TC(mmol/L) 4.30+0.58 4.45+0.63 4.52+0.56 2.882 0.058
TG(mmol/L) 1.38+0.37 1.31+0.52 1.41+0.43 1.073 0.343
LDL-C(mmol/L) 2.31+0.57 2.47+0.53 2.48+0.46 2.671 0.071
Systolic blood pressure
115.17£11.06 132.84+13.52 153.49+12.91 185.690 <<0.001
(mmHg)
Diastolic blood
71.86+9.85 82.24+1.84 98.16+6.23 22.161 <<0.001
pressure(mmHg)
R 2 ZHEFHBRMEREBESHILR (v2s)
Table 2 Comparison of ultrasound parameters of carotid vascular elasticity in the three groups(x=s)
Prehypertension grou Hypertension grou
Parameters Control group(n=80) P group P group F P
(n=82) (n=79)
IMT(jm) 449.52+11.26 683.27+£12.43* 723.19+£14.27* 10824.192 <<0.001
DC(kPa) 0.03+0.01 0.02+0.01* 0.01+0.01** 79.500 <<0.001
CC(mm?¥kPa) 1.15+0.33 0.76+0.17* 0.53+0.10** 158.771 <0.001
o 2.54+0.61 5.49+0.52* 7.02+1.71% 351.892 <0.001
B 5.23+0.65 11.14+1.45* 14.27+2.46% 591.240 <0.001
PWV(m/s) 5.45+0.94 8.32+1.86* 10.09+0.83** 257.301 <0.001

Note: Compared with the control group, *P<<0.05. Compared with prehypertension group, “P<<0.05.
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Table 3 Comparison of left ventricular diastolic function indexes in the three groups( xs )
lindexes Control group(n=80) Prehypertension group Hypertension group . p
(n=82) (n=79)
LVEF(%) 65.81+2.23 65.52+2.17 65.08+2.26 2.181 0.116
LVMI(gr/m?) 106.13+7.52 108.16+10.12 108.37+9.78 1.440 0.239
E/A 1.54+0.13 1.20+0.11* 1.01+0.10** 441.490 <<0.001
IVRT(ms) 77.41+6.23 81.95+5.17* 90.28+7.46*" 84.162 <0.001
DT(ms) 166.32+6.14 192.20+11.16* 198.36+£12.41%* 219.081 <<0.001

Note: Compared with the control group, *P<<0.05. Compared with prehypertension group, “P<<0.05.

R 4 DEK I E SR S H S A EET KT REE AR

Table 4 Correlation between carotid artery elastic ultrasound parameters and left ventricular diastolic function indexes

E/A IVRT DT
Parameters
r p P r P
IMT -0.457 <0.001 0.544 <0.001 0.539 <0.001
DC 0.510 <0.001 -0.519 <0.001 -0.525 <0.001
CcC 0.496 <<0.001 -0.477 <0.001 -0.424 <<0.001
o -0.452 <<0.001 0.490 <<0.001 0.466 <0.001
B -0.464 <<0.001 0.531 <<0.001 0.515 <<0.001
PWV -0.548 <0.001 0.542 <0.001 0.499 <0.001

J e sl KA ) SR, ol RVPAG S RS SR 0
PR A4 5 e R v LA T A 1) SR ] Sl DR AL AR
PR R KA, A A AR Dy PWV, PWV
LS BE R RE A HE A L, S 5P E DI RER L . QAS HRy H Rl
A L A R 5 R S 17 12, 1207 S RE O 1 A BE LA
TEARAZ A5 VR AR ML BE b i iR ] DG &R -9, QAS i fig
ZIBER BEIZ ), ST AR NS Bk TS A, 2T RE IR B
BEHLBE Sz RS, i QAS B AT SEN R 1L 1k
2k, P A TR bR, 20 R IR B ROR S, W ERa PR I
EIPEIZWTTT A QIMT JE kT 75 R S5 5 S S ) 5
AW M PN PR A AR R — R BRSO, QIMT K QAS
BORBE T A Sl BRI S BE LA B AR SO , HEBR A
SR PR ZR SR, FEDRS T LR P ARG A 0 445 R S A, K T 4
%, A H e U B S 0 2 IMT o B PWV 5
XS, DC CC IR T X HA2H , H e iU R S 000 T8 10
JE2H , UL L b 52 £ S5 sl K A8 S, BE U T
X BBk REMA M B Sl bk AR e i AR IR
I HE 24 Jo 2 R I e — B (B 5, R SR R
R FT 5T 2% R, O PRI X 2 B BEA T 4 DT WA, X s &
NI AT R 1

A B G A R BRIl 8O & DI RE i el i R
o JUERS A BEAG A OIS A , BAT R4 AT SRR AT o

o LR A5 g MU IMIT g F0f B, EL 35l ik fst A 2 v
TR RRLE, SN K SRR T 0 B AL, $7R SR S Kok RERE AL 5

IFRELSARAE R RE . ATl B/A (G R E AR
frokIhfiE, SRR R R AT 4 B/A (HFE(S, DT IVRT %t

KRBk A RS , HAr 0 2 S50 AR A, HETTTRE 0 70 %
EFIRINRER S, DA EF IR ST D, E W GH R IR,
fe b kot s, HOIVRT IR DUE K E Wi i) . 70 b7
FREE IR , A TG ), i B/A (BRI AESE P E/AH

RIKFIEF SR BERRAT AR, Ab T D RERRLAG -5 1E RS B2 By

B, Ze B EPRDIRRIT AR IRGR , 507 HREPIRF S A Bl O EET

SRR R T L AT, 7 RS BT, O IEET sk D e i

B AT N S, A SIS R, IMT . .8 . PWV 5 E/A

EHMAE, 5 IVRT.DT RiEMX;DC.CC 5 E/A FIEAX,

5 IVRT DT 22 G5, $1275 i ML i 00 A8 5 391 o Dk A A= 1

TR [ BEL D 3 Y [ i R A A B IR T Re B, P

FEAEIRIEAER S SRR REAL hy SAE VLA , S8 KA AL fe-d i s

TR B, 980 Fe R B L T RE M # BAT AR GV R B2

BRI,

LR, R A S KA A DI RE TR, B

A e 2 R NRESZ AN, PO VAR G, W] A D DAl i s i

Bl S L s

% % 3T i ( References )

[1] Nugent JT, Young C, Funaro MC, et al. Prevalence of Secondary
Hypertension in Otherwise Healthy Youths with a New Diagnosis of
Hypertension: A Meta-Analysis[J]. J Pediatr, 2022, 244(90): 30-37

[2] Bhagavathula AS, Shah SM, Aburawi EH. Prevalence, Awareness,
Treatment, and Control of Hypertension in the United Arab Emirates:
A Systematic Review and Meta-Analysis[J]. Int J Environ Res Public
Health, 2021, 18(23): 12693-12694

3] 2H=, ML, FFRE JhENNRASHLEEL ST BRE L,
R R EBGATRT]. b TR B 4, 2022, 48(5): 596-598



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol23 NO.18 SEP.2023

+ 3547 -

[4] Sagirova Z, Kuznetsova NO, Gogiberidze NA, et al. Accuracy of a
cuffless blood pressure measurement with a single-channel
electrocardiogram monitor with photoplethysmography [J]. Sensors
(Basel), 2021, 21(10): 3525-3525

[5] Tadic M, Cuspidi C, Pencic B, et al. Association between myocardial
work and functional capacity in patients with arterial hypertension: an
echocardiographic study[J]. Blood Press, 2021, 30(3): 188-195

[6] 14k, FRI, i, 5. A AedR AL X 2596 4] # oo R AT B0 K F e
ERAS AR E B TR GRS THELSS
W J 4 e &, 2021, 19(1): 23-26

7] PEEFHAEHLEFLERA PREFIAXTRE S RE
LW AT EBEE B AR B [J] P B %A A, 2018, 38
(4): 348-350

[8] Sanchis L, Andrea R, Falces C, et al. Differential Clinical Implications
of Current Recommendations for the Evaluation of Left Ventricular
Diastolic Function by Echocardiography [J]. J Am Soc Echocardiogr,
2018, 31(11): 1203-1208

[9] Lopez-Jaramillo P, Lopez-Lopez JP, Otero J, et al. May Measurement
Month 2019: an analysis of blood pressure screening results from
Colombia[J]. Eur Heart J Suppl, 2021, 23(11): B46-B48

[10] Dong-Yan Z, Jian-Feng H, Yuan-Yuan K, et al. The prevalence of
masked hypertension in relation to cigarette smoking in a Chinese
male population[J]. J Hypertens, 2020, 38(6): 1056-1063

[11] Giudici A, Palombo C, Kozakova M, et al. Noninvasive carotid
pressure-diameter loops to identify viscoelastic properties in ageing,
hypertension and type 2 diabetes [J]. J Hypertens, 2021, 39 (11):
2307-2317

[12] Bender S, J Castorena Gonzalez, Garro M, et al. Regional Variation
in Arterial Stiffening and Dysfunction in Western Diet Induced
Obesity[J]. Am J Physiol Heart Circ Physiol, 2015, 309(4): H574-H582

[13] %45, ZHak, 238, 5 K T2 5 F 5] 5476 QAS AR E A4
5 IR SR RRALE S WA X R 6 BF RT[)]. I FRAR 5 B 2 3,
2018, 20(8): 509-512

[14] FridR, X 3K, 363040, 5. SHR MY AL B -F A8 46 2 A4k
Fdh & B S RRARAG [T]. P A B AR 3 e &, 2019, 28(8):
720-722

[15] &, 289277, ko) 3k AR 75 SHRAS 5 0 AT 3R 2 BORABLE ik
MBI RPFRI]. 6 RAR F B &, 2020,22(10): 759-763

[16] F=m, #pek, 5 £, F. 2 FHHE5 g AT BAMNFHR
HBANRE L ADRRACK R GRS RRBFEEF L E,
2020, 22(3): 170-174

(171 % R0, B, T4, 4. A8 5 SHR1S 5 A R AR 5L & 4 1
Ak BT R[] AP Z B 5 ek E 42, 2016, 11(1): 15-17

[18] R F, RATK, B, . 5NAFHIRE T HARBAFE S H
=g B AR et TR L] BIRAYEF IR
Z &, 2014, 37(4): 227-229, 250, )5 45 4

[19] A8/ %, =F &4, BB, 5. QIMT & QAS H A # % 2h k54
B s hakAR R T]. I R E 3 T2, 2015, 22(10): 1259-1260

[20] #dw, £ 2%, vt mAE, F. 2B CHE L R BNP, AL,
hs-CRP #1244 F 5238 & %8 S ke 3RS L 57 [1]. AR A4
[ 2 i% &, 2020, 20(9): 1703-1706

[21] Jiang L, Ren Y, Yu H, et.al. Additive effect of hypertension on left
ventricular structure and function in patients with asymptomatic type
2 diabetes mellitus[J]. J Hypertens, 2021, 39(3): 538-547

[22] &, M4, Bk, 5. 3 B iR &4 A B SIS
G R RAR X e F A [I]. AR HRORAR, 2022, 13(12):
20-25

(23] A, RAR, KK, F. 8 F RGNS FTHAN &0 EE
H R IR S R 6 A [J]. @A B E S A&, 2015, 36(1):
49-50

[24] 774, MO 2, Bk, . A8 B IR T 3D MR AR A Bk R
HRARABELE L S IR X F G T R[] F A8 E B F R
&,2012,21(8): 675-678

[25] Anping C, Lin L, Dan Z, et al. Influences of achieved SBP on age and
sex-related left ventricular structural alteration in commu nity
hypertensive populations[J]. J Hypertens, 2022, 40(6): 1170-1178

[26] Jani V, Konecny F, Shelby A, et al. Influence of right ventricular
pressure and volume overload on right and left ventricular diastolic
function[J]. J Thorac Cardiovasc Surg, 2022, 163(4): €299-¢308

[27] Wu Y, Xie M, Zhang L, et al. Carotid Intima-Media Roughness and
Elasticity in Hypertensive Patients With Normal Carotid Intimacmedia
Thickness[J]. J Ultrasound Med, 2019, 38(6): 1545-1552

[28] Wang Y, Zhao C, Meng P, et al. Incremental value of carotid
elasticity modulus using shear wave elastography for identifying
coronary artery disease in patients without carotid plaque [J]. J

Hypertens, 2021, 39(6): 1210-1220

(k#3576 TT)
[25] #% &, E % JF. s sSTREM-1,PCT hs-CRP %545 - B 3 o T2

RMESHTI]. P Bkt €195 4 &, 2023, 35(1): 34-37

[26] KR &, R4, ok 2, & miR-146a, TLR-4 sTREM-1 f& il 5%
KGR B B P 0 F A BT AME (1), B iR ie EF & &,
2022, 43(16): 1940-1944

[27] Yang H, Wang H, Andersson U. Targeting Inflammation Driven by
HMGBI1[J]. Front Immunol, 2020, 11(3): 484

[28] Xue J, Suarez JS, Minaai M, et al. HMGBI as a therapeutic target in
disease[J]. J Cell Physiol, 2021, 236(5): 3406-3419

[29] W0, & &, FTH), 5. W T B K B TRk R R S
7% HMGB1 IL-1B . IL-6 A % 5 J8 16 JK 3% 47 49 48 % B AF 0 [T]. LA,
A M E R, 2022, 22(5): 985-989

[30] Lk, FL4, 4=, 5. HMGB-1,S100B 55 RAGE {41 4 1 /R
T4 A RN e e 5 A [ 2 F 5 b 50697 42 &, 2022,
14(2): 201-204, 209

[31] 442, B3 Toll # &4k 4 LR ALk X 24k | EIRF R
WP AR ILK[T]. B E 55 AT, 2013, 8(3): 14-15, 6

[32] &, #£/1ok, Kok, & HEEA B SUIL ARG 5F 2 B Je AR A K aY
MK e B E o). 47 Fakig 2 &, 2022, 37(15): 1417-1419



