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1. 82 BRZAMHE tp il B B OB S 2 MR, i 200032
2. Z HR2EM R L E B NEL, [ 200032

(BE] a# HITHA Micra AV LRLEEMABENE . A O RAFEME, JEit—5 Wi A B X O
LR AR KOREZE e . ek BUBUESEEE 2023 4F 4 H Z 2023 4F 12 A 72 B R2=MHE 10 B Be O M EME A Micra
AV [ 43 ] (Micra AV 1) DL K B GG SoHus ( IEE 40, MU GrfG SREME ) B3 20 ) (fLSBEMAH ) , ik
ERFHENTFELE L WREFE . R U R O S EURIBE 28 B R AR S 2 B H RO S8 O A8 JoR
[FE IR, GO RN RS ( global longitudinal strain, GLS ) | /28RS BE ] W25 ( free wall longitudinal strain,
FWLS) . 752 18 35 B\ 1) i 2% sh W i 1] 25 B0 ( peak strain dispersion, PSD) . % 6 35 B PSD DI J Hifthdehn . HRIE
Micra AV H AN B G0 i (SRR .« @A (AERAE) BARMA (OYE) , HE 3 NELLOIL
PR RO e 22 5. 4% Micra AV A= GLS., £i%E GLS. 4% FWLS B E L PSR4 (P<0.001) ,
Micra AV 404 A 835 5 T S (P<0.05) o REALATBLLOLIUNAE R R ER, S rE
GLS B m FHMAFMKMH, ZEAFSER Yo F8E B EMFHMAH (P<0.05) ; KM HAES M5 (right
ventricular ejection fraction, RVEF ) BFMFRfidl, 7% 6 1WE PSD B & T fmEmdl (P<0.05) . &4 5
1 s AL SRR R AL, Micra AV LR RE I AE KA E DU AR, HLARAAEA BRI K.

[X#iF] Micra AV; TSPLRAEY; DIUNAS; OEARFRSE; HAGBERIEHEA

[FESHES] RS541.7 [xuttrEfR] A

Echocardiography evaluation of myocardial strain and ventricular dyssynchrony after implantation of leadless
pacemaker Micra AV

FULATI Zibire', YU Ziqing?, LIU Wen', CHEN Haiyan'’, SHU Xianhong'*
1. Department of Echocardiography, Zhongshan Hospital, Fudan University, Shanghai 200032, China
2. Department of Cardiology, Zhongshan Hospital, Fudan University, Shanghai 200032, China

[ Abstract] Objective To explore the left and right ventricular myocardial strain and dyssynchrony in patients with Micra
AV leadless pacing implantation, and to further analyze the impact of implantation site on myocardial strain and dyssynchrony.
Methods A retrospective study was conducted on 43 patients with Micra AV implantation and 20 patients with high-degree
atrioventricular block (Il degree type Il and III degree atrioventricular block) at the Department of Cardiology, Zhongshan Hospital
from April 2023 to December 2023. The demographic information and clinical characteristics of the patients were collected.
Echocardiography and speckle tracking imaging techniques were used to obtain conventional echocardiographic parameters,
myocardial strain, and dyssynchrony indices of patients in the two groups, including global longitudinal strain (GLS), free wall
longitudinal strain (FWLS), peak strain dispersion (PSD) of 18 left ventricular segments, PSD of 6 right ventricular segments, and
other indices. According to the implantation location of Micra AV, the patients were further divided into middle group (right
ventricular septum), high group (right ventricular inflow tract), and low group (apical region), and the differences in myocardial
strain and dyssynchrony indices among the three subgroups were compared. Results The left ventricular GLS (LVGLS), right
ventricular GLS (RVGLS), and right ventricular FWLS (RVFWLS) of the Micra AV group were significantly lower than those of the
conduction block group (P<<0.001), and the right ventricular dyssynchrony of the Micra AV group was significantly higher than that
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of the conduction block group (P<<0.05). Comparison of myocardial strain and dyssynchrony at different implantation sites showed

that the LVGLS of the high implantation group was significantly higher than that of the middle and low implantation groups, and the

left ventricular dyssynchrony index Yu was significantly lower than that of the middle group (P£<<0.05); the right ventricular ejection

fraction (RVEF) of the low implantation group was significantly lower than that of the high group, and the right ventricular 6-

segment PSD was significantly higher than that of the middle and high implantation groups (P<<0.05). Conclusions Compared

with patients with high-degree atrioventricular block, patients with Micra AV leadless pacing have reduced left and right ventricular

strain, and the implantation of low position had greater effect.

[Key Words] Micra AV; leadless pacemaker; myocardial strain; ventricular dyssynchrony; speckle tracking imaging

Micra AV Jo- 54k i 2 — Fh s 80 ) B i
g, R TR o0 s, il ka0 E R
00T DL3E BN 0 B 7 ok S s W AP
( atrioventricular synchronization, AVS ) , ikZI|X
R IR, Micra AV Jo P ZG RS 1] LU
G G T AR A G B — RN R, 1 40 i
b R R . BEAE SR IRy, DL O R
AL LR A S AR T e . R, dEAE
MG L EREEATT RS REL . A O0EAN
[, M BLOE FA AL IHEE TR . Micra
AV M EERERERG 4, K/N—Mh 25.9 mm X
6.7 mm, HHE [EE R E RIS (A ) B3
FERAE (E6) , WREHSHORNWE, W
SR ERE (K467 ) o HHET, Micra AV #H
KA WL AR B R 25 e R 45 /b, Ao 38 3
BEAGB RS, TP A Micra AV BE 10
WU AR Keots BRI 204, FRER DI AT B XA
FOIEE St AR 50

1 &R5HFZE

L1 A% WML 202344 A%
2023 4 12 AR B R ol B2 Be O N RHE
A Micra AV Jo 2R 45 10 B35 43 6 M B by
FA M (FE TR IE R R I TR T
Pr 2 4G S0 ) B 20 . HEBRFRUE: O HUEESE
SV BT BN s AT B ™ E AR A
MG i 22 T0iR AT B R . AR Micra AV FEA
(VA A o K (3 VAR QRTINS 190 IS K VAN @ S~ 4 211
) K (AERAL) 3 M4,

12 RBECHARERBEI>H THBEYR
FHEC 4 S5-1 #R3k 9 GE E95 BUH A O 8N AT
o M 55 K 2 ik g Al >R B2 1l 2l ik it 3 Ak v £
# (pulsed wave, PW ) K%, P00 H KERS

%5, ARAFN SRS M FTES ] AR AR A Y]
TR AR F Sk L A0 PW, FRAS 3= 80 Jhk 5 1L i st
B, SRR . =0 L OV M A
TINEYY/re T ORI U T INES DI M I 57 5 S S
SOV YRR, DL N 3 A 2 2 3 ) 4
(tissue Doppler imaging, TDI ) #YJ = FjZH 4 L1
R CREEWUT >40 Wi/s ) o EI{RF A EchoPAC
RS, SRR AR (body surface
area, BSA ) brfb, M 3 RECEHAME.
121 ZfMZHQEI2 MRS EFE L
Mo (1) RAXCE Simpson 0 AL O EETTRA
W75 FH (left ventricular end-diastolic volume,
LVEDV) | ZLE WA AN (left ventricular
end-systolic volume, LVESV ) DL JZ7.00 % 5 1L 53
% (left ventricular ejection fraction, LVEF ) ;
(2) M M B =2 P04 0 B R 60 7%
AT =AM 4 I #% (tricuspid annular plane
systolic excurtion, TAPSE ) ; (3) Jfigh kA0
SRF 0L T ESF (B RA 32 20 K A% 1) SRF I A B FRD A Rk, 4K
e . Ao s s a] 22, BC & A AL EE IR
(interventricular mechanical delay, IVMD ) ;
(4) =4 ="FHEE g “TSI” , 25U
O mae = RIRE . 5 RE . ATRE. NRE. URE
HBENE B A rh (Rl Bk I [R] , 2R45 12 9 B TSIk
Wt fE AR EZE (12-STSD, Bl Yu 45%%) DA%
-2 0 % 5 BE iz s fEIR ( septal-posterior wall
motion delay, SPWMD ) .
122 HREBESOMERERAEFE (1) £
e AR N B2 P G B Sl & ) B 19
(‘automated functional imaging, AFI ) AR/ =
AT S U s o [ 7 B TN D 28 BTN U
Oy SO ZECEB RGN, A ER
W B 5 AT A AR YN A N ( global longitudinal
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strain, GLS ) /2% 18 15 Be A ] iy 7% ik e Fisf [] 125
HUE (peak strain dispersion, PSD ) ; (2) A%
s RO EEM ORI OB, i
RV-AFI FARFIC A 0% A B S i B RE , JB ER
Bl =AY N A (RV-GLS ) K A7 = if
BEREGN[a] W AF ( RV-free wall longitudinal strain,
RV-FWLS ) 5 (3) A% R Q-analysis
B, EEAEMB LR UL S, Tl
NI, RSB R R WS G = N
WSRO IATE 6 B (400 A7 % Ui B RE LIS
B, hiE B, ORBAERRIRE ., hEB, O
RBL) MM AR M, T2 45 i 2R Y A e
), IS 6 AT Be iy kWA A B HE (RV-
PSD) . BESGBERAATOEAFS R ILE 1,

GS =

FWS
TAPSE = 1.6 cm

1 BRRERESWTOERRSENTE
Figure 1 Methods of speckle tracking
echocardiography analysis of ventricle dyssynchrony

A: Speckle tracking imaging was used to trace the right
ventricle endocardium and obtain the longitudinal strain curves
of 6 right ventricular segments, and the time to peak strain of
each curve was manually record. B: Speckle tracking imaging
was used to trace the three-plane left ventricle endocardium to
obtaina “bull’s eye map” , which automatically obtained the
peak strain deviation (PSD) of 18 segments (shown in red box).
FR: frame rate; HR: heart rate; GS: global strain; FWS: free
wall strain; TAPSE: tricuspid annular plane systolic excursion;
ANT: anterior wall; LAT: lateral wall; POST: post wall; INF:
inferior wall; SEPT: septum; ANT SEPT: anterior septum.

13 %it5 4@ R SPSS 21.0 HAF#E4 75t
SMT e IES AT ETERILAX £ s8R, 2 4lE
BRI AEA (ki , Z 40 bR IR R
T 25581, WM HEECR F Bonferroni 155 1T
Bn (%) £, KA K5, BEKE (a)
7 0.05,

2 #® B

2.1 Micra AV AL E A=A Micra AV 4 E
MARGEEF LR (E2) B fERSkE
BLY AE 13 A5 A A AT DA B
WMZER| L Micra AV B &8, TRIREK
FIE CEFGSKH) s GRS ; m
T 6 1 55 A B B 55 e 2L Sk LB R
KA %NS Dy WEEENR A B m A AR i e

B2 BEOHEMRE Micra AV HE RIIE
Figure 2 Common sections of Micra AV observed by

echocardiography

A: The outflow tract implanted Micra AV was observed in
parasternal longaxial section in a long shape (red arrow). B:
The circular shape of septum implanted Micra AV (red arrow)
was observed at 12 o’clock direction in the right ventricular
outflow tract of the minor axial section of the great artery. C:
The circular shape of apex implanted Micra AV (red arrow)
was observed in the right ventricle at the level of the

parasternal short axis near the papillary muscle.

2.2 Micra AV 287wt §FLAF 2 F HLS A A, O
Mp E A RRF g 58 (£1) BN
Micra AV # }i# TAPSE . E X T4 S (P=
0.014) , HACBISRAEMAL N 2 5 L5 2= &
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oo DU R EANF AR (£2) B
/N: Micra AV 1A% GLS, /% GLS, A%
FWLS ¥k T4 A4l (P<0.001) , PH4LH
HLAEEEEAFELE (L% 18 B PSD,

SPWMD. Yu #8%%) /. fiZE B AR D%
(IVMD) ZR¥Tgit2=2 X, 1 Micra AV 4
HEAFEE (A% 6 7T PSD) & T1& S
W, ZRAgit#E X (P<0.05) .

F 1 Micra AV AFESHEEAERNES OEIBIRLER

Table 1 Comparison of routine echocardiographic parameters between Micra AV group and conduction block group

Index Micra AV group (n=43) Conduction block group (n=20) P
Male n(%) 25(58.1) 13(65.0) 0.532
Agelyear 58.3+18.6 52.5+20.3 0.733
Aortic root/mm 31.6£7.9 30.1+3.2 0.674
Left atrial diameter/mm 373164 36.9+5.1 0.821
LVEDD/mm 47.1%5.1 46.9+4.38 0.901
LVEDS/mm 30.7%5.1 28.5%£3.2 0.163
Septal thickness/mm 10.5+1.9 9.4+1.6 0.064
Posterior wall thickness/mm 93+1.4 89+1.3 0.304
LVEDV/mL 89.2+39.5 86.51+29.7 0.395
LVESV/mL 35.81%+22.6 31.92+14.9 0.215
LVEF/% 54.5+20.4 65.21%6.2 0.061
Peak E velocity/(cmes ™) 71.1+27.4 89.1+28.8 0.060
Peak A velocity/(cmes™) 81.0x116.5 90.1+53.5 0.544
Deceleration time/ms 181.1£72.6 194.4+106.1 0.085
Lateral wall S’/(cmes™") 8.0x+5.1 89427 0.904
Lateral wall e’/(cmes ™) 8.2+5.1 12.1+6.5 0.132
Lateral wall a’/(cmes ™) 10.2+5.1 7.81+4.7 0.313
Septum s’/(cmes™) 6.2+2.6 75+1.1 0.224
Septum e’/(cmes ") 55+29 7.9+2.9 0.212
Septum a’/(cmes ) 7.4£3.6 7.4£4.2 0.174
PASP/mmHg 30.2+8.5 31.3£14.4 0.731
RV-FAC/% 44.1£10.5 47.6t12.7 0.334
RVEDV/mL 36.1+14.1 36.3+£10.9 0.961
RVESV/mL 13.9+5.7 12.7£5.3 0.484
RVEF/% 60.6+11.3 63.8%£7.7 0.334
TAPSE/mm 16.5+t4.1 19.9+4.4 0.014
Tricuspid valve peak A/(cmes ") 439+159 51.1£24.8 0.083
Tricuspid valve a’/(cmes ™) 114+£59 12.1£6.0 0.324
Tricuspid valve DT/ms 179.31+87.9 191.41+85.6 0.435
Tricuspid valve peak E/(cmes™) 5414222 64.8+26.6 0.232
Tricuspid valve e’/(cmes ™) 11.2+11.1 11.8+4.2 0.962
Tricuspid valve S/(cmes™") 104+4.2 125+1.8 0.090

LVEDD: left ventricular end-diastolic diameter; LVEDS: left ventricular end-systolic diameter; LVEDV: left ventricular end-
diastolic volume; LVESV: left ventricular end-systolic volume; LVEF: left ventricular ejection fraction; PASP: pulmonary artery
systolic pressure; RV-FAC: right ventricular-fractional area change; RVEDV: right ventricular end-diastolic volume; RVESV: right
ventricular end-systolic volume; RVEF: right ventricular ejection fraction; TAPSE: tricuspid annular plane systolic excursion; DT:

deceleration time.

23 FEAHEE B G RAT RS BT
Wi Micra AV FE A [RI B 10 ZE U045 S A T]
EtEIEbR L (£ 3) BoR: ZEOEERS, K0
A Ai2H GLS ¥R E M T (P<0.05) ,
3401 PSD ZRg it X, mA4An Yu $s

BREMT P4 (P<0.05) . AR, &
{41 RVEF B3 @ P4, K074 PSD W& &
T HMEM A (P<0.05) . 4. AOERA
[0 (IVMD ) 2R gt m X, i difiizh
ke 4 1 AR T S AR 4 (P<<0.05)
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Table 2 Comparison of ventricular strain and dyssynchrony indicators between Micra AV group

and conduction block group

Index Micra AV group (n=43) Conduction block group (n=20) P
LVGLS/% -15.7+3.84 -20.1£2.8 <<0.001
LV-18 segments PSD/ms 74.9+5.7 65.15+50 0.430
RVFWLS/% -183%11.6 -27.8%£54 <<0.001
RVGLS/% -17.6+43 -23.3+49 <<0.001
RV-6 segments PSD/ms 46.8+24.6 32.9+18.1 0.043
SPWMD/ms 19.4%26.5 10.0£65.7 0.550
Yu index/ms 33.1+234 43.28+21.8 0.354
Left ventricular pre ejection time/ms 68.0141.0 34.7+17.6 0.012
Right ventricular pre ejection time/ms 56.5+38.4 27.61+28.8 0.023
IVMD/ms 15.0+30.9 7.07+23.5 0.404

LVGLS: left ventricle global longitudinal strain; PSD: peak strain dispersion; RVFWLS: right ventricular free wall longitudinal
strain; RVGLS: right ventricular global longitudinal strain; SPWMD: septal-posterior wall motion delay; IVMD: interventricular
mechanical delay.

*3 AREEHME Micra AV ) OERHEMARE LR

Table3 Comparison of ventricular function and dyssynchrony of Micra AV at different pacing sites

Index High group (n=15) Middle group (»=22) Low group (n=6) P, P, P,
Right ventricular dyssynchrony

RV-6 segments PSD/ms 40.5+259 40.91x25.0 7771254  0.96 0.02 0.02
Right ventricular systolic function

RVFWLS/% —18.3+4.7 -17.6+3.6 -14.1+1.2 0.58 0.15 0.09

RVGLS/% -17.1+15.0 —20.2+6.7 -16.8£3.8 0.38 0.59 0.96

TAPSE/mm 17.7+4.7 15.7x3.7 18.0£5.2 0.18 0.39 091

RVEDV/mL 28.8+10.8 384+14.8 36.0£6.9 0.03 0.76 0.39

RVESV/mL 13.9+3.8 14.4+6.2 15.7+7.5 0.79 0.71 0.62

RVEF/% 62.0%+9.9 61.3+10.8 51.8£13.9 0.10 0.92 0.02
Left ventricular systolic function

LVEDV/mL 86.11+36.2 89.31+36.7 87.7£33.5 0.79 094 0.94

LVESV/mL 31.1+13.9 35.8+20.3 30.7+10.6 043 0.63 0.96

LVEF/% 54.9+22.6 54.6+54.9 63.3+6.4 096 0.49 0.52

LVGLS/% -19.74+2.6 —14.9+33 —15.1£3.3 0.01 0.93 0.02
Left ventricular dyssynchrony

LV-18 segments PSD/ms 64.8+19.8 51.8+13.9 62.0+9.9 0.16 0.65 0.76

Yu index/ms 23.0+15.9 38.1x25.1 30.7t144 0.03 0.56 0.56

SPWMD/ms 17.3£20.3 23.04+50.7 18.7£16.2 0.67 0.86 0.95
Dyssynchrony between left and right ventricle

IVMD/ms -14+144 15.6+33.2 28.7£9.2 0.06 0.43 0.08
PASP/mmHg 353483 28.4+7.1 36.7+7.5 0.01 0.04 0.77

RVFWLS: right ventricular free wall longitudinal strain; RVGLS: right ventricular global longitudinal strain; TAPSE: tricuspid
annular plane systolic excursion; RVEDV: right ventricular end-diastolic volume; RVESV: right ventricular end-systolic volume;
RVEF: right ventricular ejection fraction; RV-FAC: right ventricular-fractional area change; LVEDV: left ventricular end-diastolic
volume; LVESV: left ventricular end-systolic volume; LVEF: left ventricular ejection fraction; LVGLS: left ventricle global
longitudinal strain; PSD: peak strain dispersion; SPWMD: septal-posterior wall motion delay; IVMD: interventricular mechanical
delay; PASP: pulmonary artery systolic pressure. P,: high group vs middle group; P,: middle group vs low group; P;: high group vs
low group.
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WLRE AR Koo 2 AR R m, 25 W, Micra
AV 4 FIME S B 2H 0 5 RO B RS /0N B B WAe 446
FRPRIF B B 2= 5 SR, BEAGBEER AR KM
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