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[ ZE]BBY: 007 Tei $850 A S = 4E 48 75 .0 36 & (real-time three—dimensional echocardiography , RT-3DE) ¥4 7 .0 5
(coronary artery heart disease, CHD ) 22O T REAY AT AT, R H 5 HIUBR i [R) T (creatine kinase isoenzyme—MB, CK-MB) |
F 20 3 -23 (interleukin=23 , 1L-23) B9 A Gk . 753K : [BUBIPE BRI 2023 4F 1 H 2 2025 4F 6 H T 2RI FHR A8 22 M 2= B
2R K E 2 H012 19 100 4] CHD SR F A W2, I LA [R5 100 44 (ARG 2 7 0 BRA . Lo 2 4 — ) B S b
AR MTETEAR o R Pearson AHOCHE ST LG 46 b5 5 M SECZ MBI AR SCHE . 45 R WLEEZH AL s A O 38 A7 skoR 0 4
(left ventricular end diastolic dimension, LVEDD) 2.0 4 AR B P9 4% (left ventricular end—systolic diameter, LVESD) \ 2.0 b5 Il
J5i 1% (left atrial diameter, LAD) . % [8] f& )2 £ (interventricular septum thickness, IVST) | /£ % 5 BEJEJF (left ventricular posterior wall
thickness, LVPWT) \E/e & . % %5 Wit 45 15 8] (isovolumic contraction time, ICT) % 25 &F 5K i} 7] (isovolumic relaxation time, IRT) \ Tei
FeH A B & ik R B A FL (left ventricular end diastolic volum, LVEDV) | 22 Z I 48 K #1245 F (left ventricular end-systolic volume,
LVESV) LA} CK-MB IL-23 /K-35 F X6 BE 2., 1y 22 00 %8 3 10532 (left ventricular ejection fraction, LVEF) (e fH \e/a B 5 IfiL
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(K838 | R 5 Tei $550 SEIS =28 R0 Sl 18] 5 S0 s WURR A6 1) T8 5 11 400 A 35 23

[ E 525 ]R445.1 [ XEktRERR]A

Analysis of left ventricular function in coronary heart disease using Tei index
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[ Abstract] Objective : To investigate the feasibility of Tei index combined with real-time three—dimensional echocardiography (RT-
3DE) in assessing left ventricular function in coronary heart disease (CHD) , as well as its correlation with creatine kinase isoenzyme—
MB(CK-MB) and interleukin—23(1L-23). Methods : A total of 100 patients with CHD who were diagnosed by coronary angiography in

Bozhou Hospital Affiliated to Anhui Medical University from January 2023 to June 2025 were retrospectively enrolled as observation

o group, and 100 healthy individuals who underwent physical exami-
TEEN B : LA E  Email : bawxiaojun@126.com,

B AR A nation during the same period of time were enrolled as control
EEMEE A 2 Email : zhenghuiayfycsk@163.com. group. The two groups were compared in terms of general data, ultra-
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sound parameters, and serological parameters, and the Pearson cor-

relation analysis was used to investigate the correlation between se-
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rological and ultrasound parameters. Results : Compared with the control group , the observation group had significantly higher levels
of systolic blood pressure, left ventricular end—diastolic diameter (LVEDD) , left ventricular end-systolic diameter (LVESD) , left atrial
diameter(LAD) , interventricular septal thickness (IVST) , left ventricular posterior wall thickness (LVPWT), E/e value, isovolumic con-
traction time (ICT) , isovolumic relaxation time (IRT) , Tei index, left ventricular end—diastolic volume (LVEDV) , left ventricular end—
systolic volume(LVESV),CK-MB, and IL-23, as well as significantly lower levels of left ventricular ejection fraction (LVEF) , e value,
e/a value, ejection time(ET) , left ventricular stroke volume (LVSV),and the absolute value of left ventricular global longitudinal strain
(GLS) (P<0.05). The correlation analysis showed that LVEDD, LVESD, LAD, IVST, LVPWT, E/e value, ICT, IRT, Tei index,
LVEDV,LVESV,and GLS were positively correlated with CK-MB and IL-23,while LVEF, e value,e/a value, ET,and LVSV were nega-
tively correlated with CK-MB and 11.-23 (P<0.05). Conclusion: Tei index combined with RT-3DE can evaluate left ventricular func-
tion in patients with CHD, and CK-MB and 1L.-23 have a certain correlation with ultrasound parameters. These indicators can be used
for clinical auxiliary evaluation.
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%fﬁ‘ﬁ(coronary artery heart disease, CHD) &%
BOET S RPN EZO M B , HAR R
R L TH, B EE R AL T A )Y CHD By
PHELR 2 2 DR FE A AL T B0 LBk LR 4, 7S EL
Fel A 5 I REE | e 2 R Dy 18 1k DI REAS
AP IR PR 32 SRR — 2 i 70 3h A Ze 0
NRE , (HZ 5 12 5 3 JUAAT B BE 0O R 670 A 500, AT
AE - Bl R w220, R, v DF Al 22 0 T RE X
CHD &Gk 70 25 PR FIW 2 CH 2

UTAER B P TR R Y & Ry U D B HE VT A
Pft Y EE T H, A2 W75 (tissue doppler
imaging, TDT) BE % & & VP40 DI BE , 32 Ui 3 1
i e Gt TN AT AR B9 Tei 35 BURELR & [
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time three—dimensional echocardiography, RT-3DE)
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WL R % Bt [7] T 7 (creatine kinase isoenzyme—MB,
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23, IL-23) M e 2 R TN 1, 2 5 Bl ik ok A B 4k
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HLH

FE T, ASBIF ST 0 FH Tei 76 505 RT-3DE P4
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[l J3 ¢ e B 2023 4F 1 H 28 2025 4F 6 H T4 RUE R K2
B I 2 M I e 22 etk 2l ik v 52 500 12 19 100 491 CHD B 5 AR R
WLEEEH , I LARI A 100 24 (AR AR X BR2H . CHD 1216
v « 56 IR 20 Ik B 25 AR 1 T 43 Sk T (575%) P (509%~
75%) R FE(<50%) , AR Bl kB 75 250% A “ G rifs” , XoF
TR Bl B A% i B >50% HL AT WL B R, 5
20y B P A7 T S0 S HE LS AR Ak (ST BE/K P R b
JER=0.1 mV), BIZ W CHDY, 4 AbRiE : QML - 555
CHD 2 Witrif, BN 12 QX BRZH - Z8 01 PRAKAS , To0 800
RER O L OB IEH, HLJC CHD R 52 s @4 =18
%o HeBRARAE : A I ™ BT E N2 Y) BERERG ; @A IR Al
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@B FHEVERR ; A I 208 P s A B e b . A&
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BRI R A < 2 A MM, SR A TR EPLQ7C
IS WAL S X510 EHR Sk (5696 F 1~5 MHz) #4749
£ I N 0K e e = 187 1 TR L) TN N
T B = O YT, W0 DA R 80 220 S IR A 942 (left
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(left ventricular ejection fraction, LVEF) . 22 /0> 25 & 5K A 191 4
% (left ventricular end diastolic dimension, LVEDD) . ‘% [a] [
JELJF (interventricular septum thickness, IVST) |\ 6.0 b3 Bij 5 42
(left atrial diameter, LAD) /&% Ji BEJREJ (left ventricular pos-
terior wall thickness, LVPWT) , 43¢ [ £ 5K 57 1] E 04 Al &
TR A U DL K AR AT TR R0 LIS Bh B e S AT R
W 0.0 LI B

TDIKG 2 : 755 LR 7 3EAE b, 02 DU 0 V) T e 3h
Rk i R, K R 2 B3 501 T A %= )
e b A 2 o 2 A RE AL | 38 BRURE R T 1 el HL 0 & KAl 2l
D5 FEAAT 10 55 5 BB ST , 045 & 2 4 st 18] (iso-
volumic contraction time, ICT) it LI 8] (ejection time, ET) |
L ZSEFIKIN ] (isovolumic relaxation time , IRT) , F315% Tei #5
B, HE AR N (ICT+IRT)/ET, FirA M4 d 4 R 42 3 1
OB BOT B N e 45 281

RT-3DE A Ar : 768 B A LAt 1, 48R E=3 Mo
OB 2 AR EGERGO A . BES S TS s
BP0 H SRS T S T T R A O
Jity B, A WA 0 B = GRS R AR . 5 A D LI,
1 LUF 2800 20 % W0 K 9 5 B (left ventricular end—systolic
volume , LVESV) \ %5 B AR 2, ] W {15 13 7 (global longitudinal
strain, GLS) . 72 % &7 7K K 2 FH (left ventricular end diastolic
volum, LVEDV) | 7 % % # 4 i & (left ventricular stroke vol-
ume,LVSV),

IMTEFE RGN « SR 4 321 (17 R 2 MR @ K I S mLL, 28
3 000 r/min B5.0> 15 min J5 5385 M3 , & T -20 COKFEIRAEFF
o 17 CK-MB 7K F-2R F IR 7L S e 1 ik be b 2, 1L-23 7K
S-SR FH UGG G2 W B, RS, 0 3790 6 i g 1) S 2B )
BHE B0 A7 BR A RN I AR A= MR A PR A D .

1.3 MERIEAT

— PR GORL O AZ I B — R GORL BRI AR T
S AR R AR 5T (body mass index, BMI) /0> (heart
rate, HR) (W47 JE (systolic blood pressure, SBP) (&7 3K [ (dia-
stolic blood pressure ,DBP) .

SRS UG W 2R R R SRR A
LVEDD .LVESD .LAD .IVST .LVPWT.LVEF .E ¥ (A% .e.a,
FEHE F/A cefa Ele LWAH ; TDI B S F5 - ICT . IRT ET , Tei 45
B RT-3DE 284645 : LVEDV \LVESV \LVSV . GLS; [a] i} i
L LB 20 3238 1 TDI {4 Al RT-3DE &4 .

L& TR bR e Z iR 1 CK-MB  IL-23 L7515 Fr K F
oM H S 25 S SR AR
14 %itzriE

A S A B 53 7 35 R SPSS 27.0 Ge T 58 1
FEA IEA AT BT ERE, DASSE + AR 25 (v £ 5) R, 41

&) bl 488 R 0 ST REAS o K6 08 5 1T B0 R LA B0 & 43t
[n (%)]F7R , 4HIA] F R FH 2P A6 56 5 2K P Pearson AH 364341 8
AEEHS TR 2 RISV . KK E =0.05.

21— A
W% 1 s, WLERZH 1Y SBP i T X BB 40 (P<0.05) , 1Mij
flFghr 22 3 I GE 24 X (P>0.05)

1 —REARILER(%) ,x +5]

~ ML X IR 21

tikn (n=100) (erpy XM PE

P51 B 50(50.00) 58(58.00) 1.288  0.256
% 50(50.00) 42(42.00)

RS 63.22+9.44  6459+858 -1.069 0.286

BMI(kg/m?) 2238+326  2250+3.11 -0.265 0.791

SBP(mmHg) 123.18 £3.62 12078 +4.15  4.337 <0.001

DBP(mmHg) 7344322 7270389 1457  0.147

HR(#X/min) 7537400 7585424 -0.821 0.413

2 A £ 60(60.00) 56(56.00) 0328  0.567
& 40(40.00) 44(44.00)

el A 52(52.00) 60(60.00) 1299  0.254
75 48(48.00) 40(40.00)

2.2 HEHLAF ARG
WMFE 2R, WEEH LVEF . e . e/a {H K T %4,
LVEDD .LVESD .LAD . IVST . LVPWT. E/e {f 4 & T % H 20

(P<0.05).
®2 ENBESHIEE(xxs)
e WL i A2 " Pl
(n=100) (n=100)

LVEDD(mm) 5043 +4.81  46.23 +4.55 6311 <0.001
LVESD(mm)  3328+320 28.37+3.12 10.931  <0.001
LAD(mm) 36.76 £2.37  32.26+2.84 12.105  <0.001
IVST(mm) 15.82 +2.20 9.77 +2.42 18.408  <0.001
LVPWT(mm)  15.02 +3.41 9.85 +2.30 12.505  <0.001
LVEF(%) 5812426  6432+4.42 -10.050 <0.001
E i (cm/s) 75.38 +10.85  72.47 + 10.47 1920 0.056
Al (cm/s) 74.68 £12.78 77.62+13.72 -1560  0.120
E/A 1.04 +0.22 0.97 +0.26 1923 0.056
alcem/s) 8.24 = 0.59 838+0.66  -1.574  0.117
e(em/s) 9.41+1.28 1050133  -5.875 <0.001
ela 1.15£0.19 126£0.19  -4.153  <0.001
Ele 8.17 = 1.68 7.01+1.34 5361  <0.001
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2.3 TDIA#K bk
N3 FTN , WELLH A ICT JIRT F Tei #5550 55 T X HE 4,
T ETE T X B4 (P<0.05) .

#3 TDISHLE (xxs)

i Vg % B " i
(n=100) (n=100)

ICT(ms) 30.25 + 8.31 22.54 + 6.27 7.369 <0.001

IRT(ms) 78.93 + 10.38 66.64 + 10.26 8.378 <0.001

ET(ms) 220.39 +£20.50 253.06 +20.88 -11.109 <0.001

Tei 84X 0.50 £ 0.06 0.36 + 0.06 16.490 <0.001

2.4 RT-3DE A4rtig

W& 4 FTm , B LVSV F GLS 19 46 X e A T X
20,1 LVEDV \LVESV &5 T-X§ Ii4H (P<0.05)
2.5 A2 F B

W P2 32105 1) TDL 5 RT-3DE & LA, ULIE 1,
AL B JER T W ZH A4 TDI A 20 B it £ 1, B C LB D
/R T 4L RT-3DE A0 % = 4RI 2 AL

TIS0.6 MIO0.7

SV5.0mm
3.2MHz

C. f HRZH B4 = e 75 AR £ &
1

*4 RT-3DES#tbi(x+s)

foki MAR2H Xf FEZH " P
(n=100) (n=100)

LVEDV(mL) 9942 + 12.44 87.75 + 10.40 7.161 <0.001

LVESV(mL) 50.67 +7.23 31.81 £6.33 19.529 <0.001

LVSV(mL) 48.75 + 14.34 5594 +£11.89 -3.841 0.013

GLS(%) -23.58 £2.61 -27.63 £2.95 10.232 <0.001

2.6 fiEIsARLER
N3 5 R, WAL CK-MB . 1L-23 /K 375 T i 41
(P<0.05),

x5 MiBEIREES (x+5)
215 CK-MB(U/L)

1L-23(pg/mL)

WEZ4L (n=100) 14.65 + 2.05 20.53 = 3.41
XJHRZH (n=100) 8.28 +2.00 15.48 +2.49
tfE 22.133 11.900
P{E <0.001 <0.001

2.7 AR
W 2 21 22 A Gei o B SRR AR EA T A SR 0, 45

0812026  10:39:18

TIS0.6 MI 0.7

"YWV

Sl e < a0
t0bmniss ' * B3bpm

D. WERLH A = 425 T LR &

BEER
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7%, LVEDD .LVESD .LAD .IVST .LVPWT . E/e ICT . IRT Tei
188 . LVEDV \LVESV .GLS 5 CK-MB . IL-23 ¥ L IEAE , i
LVEF . e.e/a, ET.LVSV 55 CK-MB . IL-23 #J &£ 1 41 3¢ (P<
0.05), W36,

®6 BAESHSMEBERFNEXES T

s CK-MB 11.-23
r P r P

LVEDD 0.341 <0.001 0.168 0.018
LVESD 0.529 <0.001 0.402 <0.001
LAD 0.576 <0.001 0.456 <0.001
VST 0.680 <0.001 0511 <0.001
LVPWT 0.560 <0.001 0.504 <0.001
LVEF -0.543 <0.001 -0.372 <0.001
e -0.364 <0.001 -0.201 0.004
efa -0.263 <0.001 -0.168 0.017
E/e 0.290 <0.001 0.222 0.002
1cT 0.381 <0.001 0.342 <0.001
IRT 0.441 <0.001 0.309 <0.001
ET -0.511 <0.001 -0.359 <0.001
Tei F6 51 0.640 <0.001 0.483 <0.001
LVEDV 0.382 <0.001 0.283 0.001
LVESV 0.668 <0.001 0.528 <0.001
LVSV -0.209 0.003 -0.183 0.009
GLS 0.478 <0.001 0417 <0.001

303 1’

54 i, CHD & R EUR & 22 O R 20 A
LA A O LR BE RO LSS i e 453 5 A2
D EMIEIGE, A FERF O T EEY, HIit
LI AL 220 THREXT CHD BAYF B 5,
AW 5 A CHD S8 5 (g i 32 108 1B 7 4
PRALIE Fa 45 , BAAf 1 458 bn 26 S 0 A2 0 D e
ST HEAHEME, A BT CHD R T 1 5
BIT -

A FT L5 R R, EL AL ) SBP 7K 2 T % 1R
2 (P<0.05) , $&7R i W 45 & J2& CHD I fEF [ 2, X
S5 —E"Y, LVEDD F1 LVESD 3 K S5z i (>
FEY Ik SUR4E I REWGE s LAD SN H 522 0B A
FE Tt Bt PR ARV AR, WLE$4H LVEDD
LVESD \LAD B34 K, R W B A o0 B 5k A
el B AT N E , X 2 CHD g rR A8 R I EAN 4
JIr O I SE N PR R . TVST 5 LVPWT 34 248 7%

Aot Z O U JE , 53X AT R 5 A8 O R 1 ) 7 far
o 5 BT S0 AR PR I R 5 A T i R A R
LVEF BERS PFAG 5 22 0 E A M Y)6E , CHD R
F O LA Il A0 % J A B00 AL AR D RE IR |
HETT R BOL LVEF FEAR™ [ o0 LB I £ 45 0
JUU B AR 35 64 W7 T % i T 5K T R R A S5
KB SRBETE X R T WS AL e IEFH L e/a LL
BT B LA Ee teAE T i R, 5 BEAEF 5 —
HP FiRTEIR R G R T CHD B #H 1.0 D) e
P RHE , PR F HUE A S O T Re A TR R
A EERYImIRE S

Ry TR AR E PP ARG D g 5 A5 L
A5 ARBF SRR 0 ] TDI 5 RT-3DE K . 450
7N, WYL ICT IRT ZE K, ET 45 4, Tei 48 4 ik 3 48
B, XN R s A R — 2. HP ICT #E K |
ET 48 50 52 78 W48 DI RE A2 460, IRT 2E K S Be&T 5K Dy fig
BT s Tei 45 ECH LML DI REFE A5 , KT FH = R B0
WERCR T B, HAZA8 O T A8 /)N , BB A LVEF
LD I REA 420 RT-3DE Nk — 25 =
Y23 [A) I 5200 W FE A8 55 22 1M D e A EAL : LVEDV
LVESV $ K J& LVSV /N 7R 220 2 W0 46 D) RE R
I, MR BUE FEBE O = EHA, S I E O D) hk
FUE", GLSVE R IPAR O LGN 1 Wi 45 Ty fie 1) fl kg
i, Ho XHE R AT SR % B0 LT AR, X
S H 0 A TR 0 g o0 LT 4 %o dife ot G Ay AU
CHD Jir 850 LBk i 7] 8 2e 400 9% 43 DI fg , i GLS
FE LVEF B I T [ 22 i B AT U0 A il 4 5, B
A WGBTS M (. 5 Tei #8805 RT-3DE &
BE RS CHD B DY RES E 2o B,
Z IR ARG PPAG RE O R A LS W 1L 2
AR

MG FEFRE R —FPIC IR 5B, ©7E CHD 2
Wr 3697 7 R E USRI T R . AEFSE
o WLELZH 1) CK-MB . IL-23 /K -3 FF i, #8278 CHD
SR R B A AR O LA 05 5 0% BRI R E IR S . CK-
MB 20 LA AR AR S5 1 6 PN 8, A 200 L R 5 3% el A
A AL 5 240 LB AL SR B8 5 3500 57 54 1 8 IR
CK—MB xR R il , He i 375 7K 1 T 4 S e JULAS 405
FEEE, SRR 4 D e sz ™. TL-23 T2 OC B i R
AN IH T, 2 5 Sh Ik ok R Ak BB (0 R B E 1L ik
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FE R ARAE D, HAKF- T+ = 4278 CHD BB AR e Rk
B A& AE T , T g 38 o I ILER 4 Ak 5 e i =
R B FE LT EEP, IR AT O WL
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LVESD 3 K . IVST . LVPWT 4 J& & LAD 4 K 45 ; [7]
B, R E AN AU ) B B AR M | 346 mT 3 3 i 1o
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N, AT REAFAE LB AT, U AT, 3 = X6 28 3 ) K 0T B
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