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Value of two-dimensional speckle tracking imaging combined with
serum thrombospondin-1 in assessing cardiac diseases in
elderly hypertensive patients*

He Yi, Liu Cui-Cui, Liang Shuang, Wang Qian
[Department of Ultrasound, Qinhuangdao Hospital of Beijing University of Chinese Medicine
(Qinhuangdao Municipal Hospital of Traditional Chinese Medicine), Qinhuangdao,
Hebei 066000, China]

Abstract: Objective To analyze the value of two-dimensional speckle tracking imaging (2D-STI) combined
with serum thrombospondin-1 (TSP-1) in assessing cardiac diseases in elderly hypertensive patients. Methods A
total of 206 elderly hypertensive patients admitted to our hospital from October 2023 to October 2024 were enrolled.
Patients without other cardiovascular diseases were assigned to the control group (n = 121), while those with

comorbid cardiac diseases were assigned to the observation group (n = 85). The cardiac function [left ventricular end-
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diastolic diameter (LVEDD) and left ventricular ejection fraction (LVEF)], left atrial peak strain rate at left
ventricular end-diastole (SRa), left atrial peak strain rate during early left ventricular diastole (SRe), left atrial peak
strain rate during left ventricular systole (SRs), and serum TSP-1 levels were compared between the two groups.
Multivariable logistic regression analysis was used to identify influencing factors for cardiac diseases in hypertensive
patients, and receiver operating characteristic (ROC) curve analysis was performed to evaluate the diagnostic
efficacy of 2D-STI combined with serum TSP-1. Results The observation group exhibited higher LVEDD, SRa,
and TSP-1 levels (P < 0.05), but lower LVEF, SRe, and SRs compared to the control group (P < 0.05). The
multivariable logistic regression analysis indicated that elevated SRa [OAR =62.473 (95% CI: 6.196, 629.857) ] and
TSP-1 levels [OAR =1.504 (95% CI: 1.270, 1.782) ] were risk factors for the occurrence of cardiac diseases in elderly
hypertensive patients (P < 0.05), and that increased SRe [OAR =0.095 (95% CI: 0.016, 0.575) ] and SRs [OAR =0.011
(95% CI: 0.001, 0.099) ] were independent protective factors (P < 0.05). The receiver operating characteristic (ROC)
curve analysis demonstrated that the combination of 2D-STI and TSP-1 for diagnosing cardiac diseases in elderly
hypertensive patients yielded an area under the curve of 0.986 (95% CI: 0.975, 0.997), with a sensitivity of 94.1%
(95% CI: 0.868, 0.981) and a specificity of 93.4% (95% CI: 0.874, 0.971). Conclusion The combination of 2D-STI
and serum TSP-1 exhibits high diagnostic value for cardiac diseases in elderly hypertensive patients.

Keywords: two-dimensional speckle tracking imaging; thrombospondin-1; hypertension; cardiac disease;
diagnostic efficacy
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1/ A 0.464 0.242 0.573 0.555 0.977 0.008
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1.0 —— NILSSON 2518 1] FT 0o H P AT CT S ) v oL s A8 %
jfa Je BRI L BT R IR 0 B K 1 I
0.8 B4 31% ., ABFFEEE R BoR, A0l i W g4
FBH LVEDD & 1 5400 5 1l e A 6 R4, T LVEF 32
o 0T 16, O8I 2 I ES5 19 582 I B9 4% 70 20
g O & 4 ok 4% . ELGHAZALY %5 BF 98 % 0 |
04 e LVEDD 4 5 K 38 % B2 e 10 3 0 7 339 11 2800 2 0
—Ske REPEREA 35T A A I 00 8 1R 9 B 0 5
" b B0 55 MO B 9K T LVER 10 (6 2
| | | e We T 0 2 7 W 45 5 B HE L RE 7 01 . A RS IE
%00 0.2 0.4 0.6 0.8 1.0 52, TSP—11E Ry S A i 25 4 Ab A 57 0 I A5 32 075 v
1 S AL SE S PR R AR KR R S E B AR O LR
1 2D-STIFI TSP-1 12 M /E O AR A ROC B2k O 2 I TE AL 5 R SRR . 5 5 8 TR JUE T
3 Wi O WUE R HERR A B0 04 o5 BRAIL o B 5 SR 4 T

ey L1 2 — iR DL B 18 MR, R R 4 o
R e I AT RE 3 B ML R AL, 3G 0 14
PRI AR 25 g i S 2 ) B IR I, UL Y
ARG 2 AL e BRI R S kYK
LR H . YANG P Hg , Ze 0 B RO
U o A 5 g ML S 9 — ol 3 7 M S B, AT RE S L
ISRt 1O g S8 o O g 4 R R O I S
TR ISR, A5 51 k0 by BEh MR TR

I ARSI

ABIEFE N 2 4 FE 4B 7R T 28 AT i I MO JUE A
(9 4 e ML) B A s o 130T w8 i e S B e 0
2 Jr S SN, LB T £ 2 A B Bh A2 =
I oo P IS PR o LGS B8 B2 T, B 0 3l 76 4 2
fiE, [ M 7 0 o 20 i 0 50 A O RE A P
Frdpakwa i 7o 2, 2D-STI 3 o 36 0 LA 2L BE A
BB, R AL 20 By R L DD RE L A IE DI RE
LA INRE, MR 1T A% Gl A 0 WUE 22 PEAG Y

+ 89 -



FpIE AR ek

4736 &

Jey R R o i 2 v P O I R 2 2 B )
Al DA A 1) 2 AR A e AR e R, AR R SR A R
N, WS AE 0 EEFIKOR W SRa i 5 T, T
e % SRe FI 2200 % SRs Bl B AR, X — AR5
BT LR —3. 5 —TJrim, TSP-11E e &r 4k
KA BT, WA R A KR B 15 S AR
PR R TTAR, RO LT 4E Ak E RN A BIFSE WAL
S WL EE 4 1M TSP-1 7K F & 2 F+ %, 5 2D-STI 2
B ] EIE &7 7k D) A B A% 00 4> F DU AE GG . M
JE B 45 22 HLAE N 7 38 0] 38 3 P9 B T RE B A AR AE il
5 I A E AT D R A A A B I ST o LR
BEBE L 0 Sl Ik ok A R AL BEBROE R, gtk 3l ik
VRE T 0D — 20 O LR I M S AL, T BUE
AR T R (1R G TR NP o 1 = A
2D-STI K A I35 TSP—1 K6 () 41 3457 T A= 4 1 2
f R LD BETh REACBLIR A, A Ar T )2 W48 R £F
bk, WO U IR 2 T A% B8 5 AR 22 6 I IR
o 78 () ORI A, Sy ST R i O
B D INREI E | VAL AT AR KT A Rk
PUEMIEIT B4R T 24 iE st , B EEW
e R Ak 78 S ARF 53 3 2 PR — i Logistic 1]
IH4HTUESE, SRa K F &5 . SRe KK . SRs /K F
BN TSP—1 7K - 1 25 J2 v 1 26 2 A 0 WIS 11
SLAER R . X S5 R NG T E A B UE T 2D-
STLVEAR 1 22 0 F5 D BE S 805 1L 1 TSP-1 7K 7 %) &
I O U 5 1 2 7. T (L . IR A5 12 W A AR
Mr 7%, 2D-STI 5 1fiL 3% TSP-1 B¢ 4 K6 1 () AUC 3%
#0.986, RN 941%, RPN 93.4%, BF
TR — SRR R . X Fh 2B PE Al 1R 2R 3 i 4
A0 NE T 2= D e d8 An o 9 BEAR R, AN
IR T A% G R 0 3h B B0 T R R R )R
B, T L I R B T 4 T Y KURS: F Al T
HLEI 0 006 A R R I i 6% R A R 0 s RURS: AR
H R B I S A I A S 5K 2R R A A ) R
I 45 55 7k 22 32 A BEL T 59 A5 B 21 2 Ak 1) 3R o 4 it
AR, DT T Rl 2l 2B TS
ARWFFEUESE, 2D-STLEC A LT TSP-1 kil %} &
AR I O R B AT B A s Wi, ol A
HALZE O I RE S BOM A defbbr G, SEB T4
I PR T BB B S0 I PR N i
1230 S AUl R (SN = WA < W =R A

it A B 2R 8 T BE, O I PR BRI T A R AR iR Y
TR M . AT, ZEARN B A
HUAGIER R, H TSP-1 (1945 5 M T 8 32 HoAth 4 0E
PEBR o W E Ry BRAE: £ 95 B A H5 AR 0 A FR
R BEAT R BE DT WL TS 38 1 00 o AR SR 58 17
PRMEAS, ERKFAVINH, JFREEZ 5 Thx
SV ER B SR AG I, UiE—PRee
W28 B R I PR I

P

=z

% X W

R AR R A e MR k2%, IRt MR RG s, R E
ARG R EE A BIF 7 O (N AR A B E B, B AR ERL K
AR ERE). o E AR 0 A 2 B 2023 (1], AR I He 2%
7, 2023, 31(6): 508-538.

L, ZEDLTN, B0, A . KA Ak 5 I e v e et B 1
EPIR RIS VE T 22T 8 SRR S )], w4
REHEE, 2021, 24(23): 2907-2913.

LE T T, LIM V, IBRAHIM R, et al. The remodelling index risk
stratifies left
hypertrophy[J]. Eur Heart J Cardiovasc Imaging, 2021, 22(6):
670-679.

NAWATA K. Heart diseases, hypertension and effects of
antihypertensive medications: is hypertension a true risk factor of
heart diseases?[J]. Front Public Health, 2022, 10: 929840.

AAS U, AT TUAR . R B A B AR AR DA P2 A 5 o
93 I 5 NS 20 Jk v T S0 WA D RE 0], v R B R R
i, 2022, 51(2): 174-178.

AT, A BE, WST-IE R PO Bl RIS L TR B N B RBURRER 1
HH 7% T A 11 40 I JBE 6 w85 I P O R B I (i 0], 0%
B0 A2, 2024, 30(2): 185-190.

FUkil, WG, BTN, 2. 1990—2019 4F- 3% [# K A A SDI K-
| R DX g L O JUE S 0 B L L B O3 A 0] T el T 22
¥, 2021, 40(6): 54-57.

rh I e LR B A TE R B TT & B 2, R IR B (R ), rh e
S0 M2 4323, 4 . b B I B 96 46 e (2018 AR 1B T
WO[I]. HHELC M4 4275, 2019, 24(1): 24-56.

YANG Y, YU W W, YAN W, et al. Decorin induces cardiac

(1]

(2]

(3]

patients  with  hypertensive ventricular

(4]

(3]

(6]

(7]

(8]

[91
hypertrophy by regulating the CaMKII/MEF-2 signaling pathway
in vivo[J]. Curr Med Sci, 2021, 41(5): 857-862.

[10] NILSSON E J P, KUHL J T, NIELSEN J B, et al. ECG and CT

for the detection of left atrial enlargement in hypertensive

individuals-a population-based study[J]. Hypertens Res, 2022,

45(8): 1382-1391.

ELGHAZALY H, MCCRACKEN C, SZABO L,

Characterizing the hypertensive cardiovascular phenotype in the

UK Biobank[J]. Eur Heart J Cardiovasc Imaging, 2023, 24(10):

1352-1360.

RICCARDI M, SAMMARTINO A M, ADAMO M, et al.

Cardiac contractility modulation: an effective treatment strategy

et al

(1]

[12]

-« 90 -



%5 6 14 BUE, A RS T ARRERGE BEROR IS L S AU 1 RIS AR U RS T O IR BT A N B
for heart failure beyond reduced left ventricular ejection [20] LIU M N, LONG X R, XU J, et al. Hypertensive heart disease
fraction?[J]. Heart Fail Rev, 2023, 28(5): 1141-1149. and myocardial fibrosis: how traditional Chinese medicine can

[13] ZHAO Y, LEI T, GE X, et al. The mechanobiology of help addressing unmet therapeutical needs[J]. Pharmacol Res,
extracellular matrix: a focus on thrombospondins[J]. Cell 2022, 185: 106515.

Commun Signal, 2025, 23(1): 354. [21] BLESSING E, TEICHMANN E, HINZ B. Anandamide inhibits

[14] JOHRI A M, NAMBI V, NAQVI T Z, et al. Recommendations vascular smooth muscle migration, endothelial adhesion protein
for the assessment of carotid arterial plaque by ultrasound for the expression and monocyte adhesion of human coronary artery
characterization of atherosclerosis and evaluation of cells[J]. Cells, 2024, 13(24): 2108.
cardiovascular risk: from the American Society of [22] PHAM T H, TRANG N M, KIM E N, et al. Citropten inhibits
Echocardiography[J]. J Am Soc Echocardiogr, 2020, 33(8): vascular smooth muscle cell proliferation and migration via the
917-933. TRPV1 receptor[J]. ACS Omega, 2024, 9(27): 29829-29839.

[15] EL AMROUSY D, ELSHEHABY W, ELSHARABY R, et al. [23] Ft2dt, W, WD, 45 R RS A E B A A 1
Myocardial function using two dimension speckle-tracking FEAE O I S8 3 20 I BE FITAS M (EL (0], v B A 2R 24 AR,
echocardiography in children with celiac disease[J]. Eur J 2021, 41(8): 1569-1572.

Pediatr, 2024, 183(2): 947-954. [24] ARG . L35 R A% 2 Lo I A BURR R 11 -1 B3 B 4 B OB T

[16] SONG M H, JO Y, KIM Y K, et al. The TSP-1 domain of the A3 YL PR T B TS A4 I AR T A0 (20 A [0, S FH S 4
matricellular protein CCN5 is essential for its nuclear 747k, 2022, 29(6): 605-608.
localization and anti-fibrotic function[J]. PLoS One, 2022, 17(4): [25] HABIB S A, HASAN A A, ABD ELAZIZ O H, et al. Comparing
¢0267629. left ventricular structure and functions in end-stage renal disease

[17] PANG Z D, SUN X, BAI RY, et al. YAP-galectin-3 signaling using conventional echocardiography and 2D speckle tracking
mediates endothelial dysfunction in angiotensin II-induced echocardiography[J]. Cureus, 2024, 16(6): €62926.
hypertension in mice[J]. Cell Mol Life Sci, 2023, 80(2): 38. (FF} k)

[18] QIAN C S, SUN Y, JIANG J. Diagnostic values of epicardial
adipose tissue thickness with right common carotid artery A5 AR DU, KRR, A, A R AR RUBEOR
elasticity and intima-media thickness for middle-aged and SR 1L D5 L SRR Y 1RO A R L e S8 IR
elderly patients with coronary heart disease[J]. Int J Gen Med, HPAS T EL]. P EBRER 24K, 2026, 36(6): 86-91.

2021, 14: 633-639. Cite this article as: HE Y, LIU C C, LIANG S, et al. Value of two-

[19] JIAN Z W, ZHANG X M, HUANG G S. Clinical value of the dimensional speckle tracking imaging combined with serum

platelet and inflammatory factor activation in vascular

endothelial injury in essential hypertension[J]. Clin Hemorheol
Microcire, 2023, 83(2): 171-180.

91

thrombospondin-1 in assessing cardiac diseases in elderly

hypertensive patients[J]. China Journal of Modern Medicine, 2026,
36(6): 86-91.



