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Abstract Objective: To evaluate the effects of different pacing sites on the electromechanical synchronization
of the ventricle. Methods: The 53 patients after permanent pacing who with left ventricular ejection fraction
(LVEF)>40Y% and anticipated pacemaker-dependent were enrolled from January 2019 to October 2019 in Tianjin
Chest Hospital in the study. According to the location of electrode implanted, patients were divided into His-
Purkinjie system pacing group(24 cases) including 14 patients in His bundle pacing( HBP) and 10 patients in left
bundle branch pacing(LLBBP) ; right ventricular septal pacing group(RVSP, 15 cases) and deep ventricular septal
pacing group(DVSP, 14 cases). The QRS duration and left ventricular activation time(LLVAT) after pacing were
measured. The lead parameters, echocardiography and clinical events were recorded following 1 year. The time to
peak radial strain of left ventricle(LLV) 18 segments were derived from the parasternal short-axis views by two-di-
mensional speckle tracking imaging(2D-STD), then calculated the standard deviations(Trs-SD), the maximal tem-
poral difference(Trs-Dif) . and the average value(Trs-AVG) of LV 18 segments to evaluate the LV synchrony.
Results: Compared with His-Purkinjie system pacing group, the QRS duration, LVAT, Trs-AVG, Trs-SD and
Trs-Dif were longer in patients from DSVP group(P <C0.05). However, compared with RVSP group, above pa-
rameters were obviously shorter in DVSP group(DVSP vs RVSP, QRS duration: 120.7%7.4 ms vs 152. 1+7.4
ms; LVAT: 80.6+6.6 ms vs 108. 14+3.4 ms; Trs-AVG: 366.5+32.3 ms vs 422. 3+£43.9 ms; Trs-SD: 43.5
+8.4 ms vs 67.6+9.7 ms; Trs-Dif: 146. 6+35.3 ms vs 257. 6+£47. 2 ms; P=0.000). The QRS duration after
pacing was positively correlated with Trs-SD. Higher threshold value(2. 44 0.9V /0.4 ms) and lower amplitude
of R wave(4. 64 1. 1mV) of ventricular electrode were recorded in patients of HBP(P<C0.01). The LVEF of pa-
tients in RVSP group for 1 year later were lower than others(P =0.023), and no statistical difference of LVEDD
after pacing was observed in the four groups. Conclusion: Both His-Purkinjie system pacing and DVSP were superior
to RVSP in electromechanical synchronization of LLV. DVSP might be an alternative of physiological pacing form.

Key words physiological pacing; speckle tracking imaging; deep ventricular septal pacing; ventricular syn-

chrony
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Figure 1 Different ventricular pacing sites
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TR 9"%/# AVB{AF #&ﬁ&ﬁﬁ %‘mlﬁ futﬂ% AT LVEF ACEI\AARB %lJE?ﬂJ ﬂﬁ%i ﬁbﬁé?&%’éﬁ
/14 /151 Mg/ /% /151 /1 /15
HBP 14 68+13 8/6 5/9 4 10 5 5744 7 2 1 0
LBBP 10 58+13 5/5 10/0 4 4 3 5648 3 1 0 0
DVSP 14 61£13 8/6 14/0 4 8 4 5617 6 0 0 0
RVSP 15 63+7 7/8 15/0 3 8 3 60.2+3 5 1 0 0
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415 ARG QRS FEF /ms LVAT/ms BIELV + (0.4 ms) '] A/ mV FHAL/Q
HBP 112.046.14 72.6+£7.7 2.5+0.8” 4.740.9” 631.04100. 0
LBBP 112.6+3.8 70.8+2.1 1.2%0.5 10.2+4.2 623.0143.0
DVSP 120.7£7. 47 80. 6+6. 6% 1.140.2 11.743.0 670.0+121.0
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P 1H 0. 000" 0. 000" 0.001" 0. 000" 0.708
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Table 3 Left ventricular mechanical synchrony and echocardiographic outcomes Tts
45 %% Trs-SD/ms Trs-AVG/ms Trs-Dif/ms AJi LVEF/ % LVEDD/mm
HBP 14 29.5+6.5 340.5+21.8 103.04+13.8 6144 5448
LBBP 10 32.4+5.0 335.8+44.7 105, 4427.1 60+4 5644
DVSP 14 43.5+8. 4% 366.0+31.3% 146. 6+35. 37 6015 57+4
RVSP 15 67.6+9.7” 422.3443. 97 257.6447,. 2% 56447 5444
P 1A 0. 000" 0. 000" 0. 000" 0.023" 0. 336
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Figure 3 Bulls eye diagram of the time to peak radial strain of left ventricle 18 segments from parasternal short-axis view
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Figure 4 The radial strain-time curves of left ventricle 6 segments at the parasternal papillary muscles level
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