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Abstract Objective: To evaluate the changes of left ventricular synchronism and cardiac function after cardiac
resynchronization therapy(CRT) in patients with chronic heart failure(CHF) by two-dimensional speckle tracking
imaging(2D-STI). Methods: Twenty CHF patients who fulfilled the indications of CRT from January to Decem-
ber, 2019 were enrolled in the study. Longitudinal peak strain (LS) and longitudinal peak strain peak time
(TTPLS) of the corresponding 17 segments of the left ventricle were measured by 2D-STI preoperatively and
postoperatively. Longitudinal peak strain-time curves were drawn to evaluate the changes of cardiac function. The
standard deviation of TTPLS(PSD) for each segment, left ventricular time to peak longitudinal strain range
(TTPLSR) and left ventricular dyssynchrony segments number(LVDSN) were calculated to evaluate left ventricu-
lar synchronism. Results: Compared with the preoperative parameters, the LS in two-chamber and four-chamber
heart of the apex, the left ventricular long axis sections and global longitudinal peak strain(GLS) were significant-
ly increased(—3.5+2.9% vs—5.54+3.0%, —2.3+2.2% vs—5.2+4.1%, —3.4+2.6% vs—5.7+2.7%,
—3.0+1.7% vs—5.6+3.0%, P<C0.05). PSD, TTPLSR and LVDSN improved significantly(176. 2+ 26. 2ms
vs 90. 0+46. 2ms, 530. 54+102. 6ms vs 222. 8 £69. 0ms, 13.3+2.1 vs 7.0+ 2. 6ms, all P<{0.05). Both PSD
and TTPLSR were negatively correlated with LVEF(r= —0. 855, r= —0.746, all P<{0.05). Conclusion: 2D-
STI can evaluate cardiac function and left ventricular synchronism of CHF patients after CRT therapy directly and
accurately. PSD is a new parameter to evaluate the changes of left ventricular synchronism in patients with CRT.

Key words speckle tracking imaging; chronic heart failure; cardiac resynchronization therapy; cardiac func-
tion; left ventricular synchronism
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r 0. 000 0. 004 0.001 0.010 0.001 0.042 0.002 0. 004

R2 RUARBEZRSHEHLE

Table 2 Comparison of left ventricular synchronization

before and after surgery TEs
i PSD TTPLSR LVDSN
AH 176.24:26.2 530.54102.6  13.3%2.1
PN 90.04+46.2  222.84-69.0 7.0%2.6
¢ 3.247 4.503 4.750
P 0.023 0. 020 0. 042

2.3 EEFPMIERS LVEF MM 50

PSD.TTPLSR 5 LVEF ¥ £ i # % (r =—
0.855,r = —0.746), HEH A G T2 8 L (P <
0.05), LVDSN 5 LVEF W J B & # ¢ (P >
0.05), HEWFE 3,

*3 RESMHEEES LVEF &S
Table 3 Analysis of the correlation between synchroni-
zation index and LVEF

WiH PSD TTPLSR LVDSN

r —0. 855 —0.746 —0.456

P 0.014 0.033 0.123
3 itig

CHF &3 % &0 A HU-i i & 570 . S 2o

WLz s AR, CRT @it TA OB A0
220 AN Ay SRR A E R L SR A 0 B HRLTE B 4
oA 0 B AT A AR L LA 10 WLE B A R R 2B
PEDE M A0 L 200 i B i B i 4 335 % o0 L R
4 KU Ty R AR FR BE o DT B8R AV R BB AU
W A B A DT A A A N TE R A R 2
O IRE T RN % 40 B Y B 5T R

2D-STT & — P A 75 .0 2 B B R, 38 o )
SE 72 % W N AR R ARSIV 22 = ) A M D T E
O LEF4E LGN 1) 247 4 e 2, 2905 B 70 %05
IO UGN 1) Ty BB 452 5 1T R L H: b T 1) o B0 B L
I Ji) 07 AR S e B 5 S AT 2T 4 5 1) b 4% T B L
NEAR S B E Y B SCEk R L 0 L B RO
[ J 43 %t 72 5 WL 47 ) R 1Y) BT R A A S ), e
GLS fi g B Z  Ar i sz fii CHF H 3 & A4 0 R
PEFET s O R AR HRTC & L KR
AU GLS IMA G IRAE R . ARBEIE & B, B
ARET4 VI LS.GLS ¥ 8] & [ K. & 77 CHF & &
FEAE— 52 T2 B (0 22 AU A D R T B AR S 6 4
A £ Yl LS.GLS B & 7t &, B8] CRT 0 B & 2k
# CHF & Z£.0 = 06E. H GLS &1l CHF &
HREEIREH —A BRI 45 .

PSD J& 3 T ST fig A 2k 59— N 587 19 [l 45



fE AT L 45 VA (BN 78 0 T VT A0 00 JUE T () 253 97 s 28 [l A0 1 e 0 T BBV A

XIONG Qian,et al. Evaluation of the left ventricular synchronism and cardiac function after cardiac ...

+ 853 -

PEFE R » K75 50 B0 2% =AY\l U 1 i .0 LR A2

BARZE/N R A, BEAENFFE RV, PSD

AT LA LT I A2 0 W I 0] 25 52, T L 30 | B0

Mo B IUE 2B, IR AR R, B A BESEHS PSD i

FHT PP It P v i SR I A B A = )

A, B9k BY LVEF 1E% i, PSD B nf & 3

MR RROIFEEEMC A TRY ., AELL

S0 A2 0 % TTPLSR M 72 0 % LVDSN Bk 45

PSD I J5t P e I s 58 3 2 3 W i T g L BIF 50 1

N A T DA R e WA W) AP L {2 PSD

O HUR . SRR ] PSD 3F it CHE %%

CRT RJFZEZE DM, K CHF B4 Sl

PSD & 4 i, H 5 LVEF 2 W] & ki 5C, fEb

CHF j& 40 Uy B 19 i {IK, 36 PSD % KB W e, /2

2% 71 B 1) 05 (I A T WA I T £ B RN O

JUUIR) 26 1 7 B J T B i 4 2 RE A2 450 O B

CRT ARJ5 6 AN B # 1 PSD & T B W 46 4, 2w

B Y Ze B W ) A0 MR BRI R ek L [ I O

%57 TTPLSR,LVDSN 7 £ i1y [7] 2 4 46 45

Z5R R, SARFIAH L, TTPLSR Wl B 455, H 5

LVEF 8705, Ui B BEE 9\ 1] 1 28 5 1 1 18] 4%

ZAE R 72 WA TRz 31 By O LIE 3h 22 5 bl

R T 0 22 Wi 4 T RE R B BT i . LVDSN

fe CHF & AR ik 13 A KRR 7

A AFFEW B GEiTE 22 5+ (A5 LVEF JC B AH

KA FTRE S REA /N K
IR AW AFAE — € Jm) BRAE . A WIS B

Hl VRS DI RS 5 SR T 4E Sk n)

I [R5 s AR AR 1] A 1] 1 72 43 7, P4 G UL

18 B I
£i bRk, 2D-STT ] B W i3 9F A CHE &

#H CRT RJGLYIRE R A2 % [/ 0¥k Horh PSD 7 22

IR PP CHE S8 35 O WL 22 4 B CRT AR I7 3%

HBT ) STI 4845 .

A 25 vh 58 < T A AR & X P WA AR R 4 o e

5% 3k

[1] OBrien T.Park MS, Youn JC,et al. The past, present
and future of cardiac resynchronization therapy[J].
Korean Circ J,2019,49(5) :384-399.

[2] Osmanska J, Hawkins NM, Toma M, et al. Eligibility
for cardiac resynchronization therapy in patients hos-
pitalized with heart failure[J]. ESC Heart Fail, 2018,
5(4):668-674.

[3] whAepE 2 on. MRS 40 2 AR O L S 2 A4 35
WZER 2. 2017 P ELL DB ZHARITIRM ] B
A0 IR 44 7, 2017 ,42(2) 1 98-122.

[4] To AC,Benatti RD,Sato K,et al. Strain-time curve a-

nalysis by speckle tracking echocardiography in cardi-

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

ac resynchronization therapy: Insight into the patho-
physiology of responders vs. non-responders[ J]. Card-
iovasc Ultrasound,2016,14:14.
Jeng GS, Zontak M, Parajuli N, et al. Efficient two-
pass 3-D speckle tracking for ultrasound imaging[ ] ].
IEEE Access,2018,6:17415-17428.
Legong DP. Hoogslag GE, Piers SR. et al. The rela-
tionship between time from myocardial infarction, left
ventricular dyssynchrony,and the risk for ventricular
arrhythmia: speckle-tracking echocardiographic analy-
sis[J].J Am Soc Echocardiogr.2015,28(4) :470-477.
ZOGUR, A, Tk, 4. 4R BE 0B BR RUEOT
QRS H B X S5 1L 43 %500 8 09 A2 R S A% S BH R A A
DEIGE X AL EM T EE AR,
2017,33(3):325-329.
E R ok 0% i, XL S e N 1 B HIORE PR AN IR R
L= (WA E R RN P I B R S e e
F4,2019,3(7) :608-611.
B R PR A A VR (E N AR B O TE A 4
ERRE (| BT B4 e <o N & I 2 AT G R E e
AR AR ,2018,34(3) :340-344,
Mora V., Rolddan I, Romero E, et al. Comprehensive
assessment of left ventricular myocardial function by
two-dimensional speckle-tracking echocardiography
[J]. Cardiovasc Ultrasound,2018,16(1):16.
BEIGETE  BRAT ML 0, S SR R0 IE T R] 2B VR T R
R AR A IS e v L L SRR = R e
#,2017,21(1):31-36.
Paoletti PA, Bartolini S, Pieragnoli P, et al. CHADS2
and CHAD2DS2-VASc scores to predict morbidity
and mortality in heart failure patients candicates car-
diac resynchronization therapy[J]. Europace,2014,16
(1) :71-80.
XL W0 SR QR ST U - TR 0 JUE R I 2B R T AL
REGHT IR FRLT ] AR BE 2 2% 3K, 2016, 96 (23) : 1803~
1805.
ik bh s B A AT TR S BE AR B R O I TE R
FEARME R A0 0 &0 U4 B AR LT . i S 2 544
2k ,2013,21(4) :268-272.
TRV WA SR TR & 4R BT B R EOR X A
% WCAR B B A [R]85 4 23 R IS L] v AR A
124275 ,2019,28(5) :397-400.
T IMNE R FE AN SR 220 E B R 1a) AR X 18
0 7 3 08 BB TS T A 1R LT . I A0 1l %
2%k, 2019,35(10) :912-916.
Haugaa KH,Dejgaard LA. Global longitudinal strain:
ready for clinical use and guideline implementation
[J1.]7 Am Coll Cardiol,2018,71(18) :1958-1959.
BAHRLLBH A R 2, A5 NN V(RN AR B T
M 5 P v i R A 0 3 ) W v (R 2 LT L
FE P52 R 2 2% 7, 2018, 26 (8) : 585-589.

(¥ A% B #1.2021-03-14)



