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Electro-mechanical ventricular dyssynchrony 

 

• INTRAventricular x INTERventricular 
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Pathophysiology of pacing-induced cardiomyopathy 



Aims: 

•  To understand the relationship between interventricular dyssynchrony assessed 

by UHF-ECG and by echocardiography 

•  To assess and compare interventricular dyssynchrony during CSP and RVP in 

bradycardia patients 

 



Methods – Population 

 

• Patients with bradycardia due to AV conduction disease are randomized to  

    RV myocardial pacing and Conduction system pacing (2:1) 

 



Methods – Inclusion  and Exclusion Criteria 

1. Indication for permanent pacing due to 

bradycardia 

2. Sufficient quality of echocardiographic 

windows 

3. Willingness to attend clinical check-ups in the 

implanting center for at least two years 

4.  Life expectancy of at least 2 years 

 

1.  LVEF below 50 % and/or RV fractional area 

change below 35 % 

2. Indication for ICD or CRT implantation 

3.  Hypertrophic cardiomyopathy 

4. Active myocarditis 

5.  Persistent/permanent atrial fibrillation during 

randomization 

6.  Cardiac surgery or coronary revascularization in 

the last ten days 

7.  Severe aortic stenosis or mitral valvular disease 

with an indication to intervention. 

 



Methods – interventricular mechanical delay assessment 

• IVMD = LV PEP – RV PEP 



Methods – UHF-ECG acquisition 

V8 – V1 = electrical interventricular dys 

V8-V1 



Methods – pacemaker implantation 

RVLW 

X            RV pacing 



Results – flowchart 

 

 

70 patients scanned 54 analyzed (21 CSP and 33 RVP) 

16 excluded 

108 UHF controls analyzed 

88 echo controls analyzed 
• Missing proper echo windows or ECG curve in echo (n=11) 
• LV dysfunction (n=3) 
• RV dysfunction (n=2) 

 

20 echo controls excluded due to 
insufficient quality  



Results – baseline clinical and pacing characteristics 

 

 

RVP CSP P-value 

Age (years), mean ± SD 75 ± 8  74 ± 6 0.55 

Male gender (%) 65 66 0.90 

BMI (kg/m2), mean, 95% CI 27 (25; 28) 28 (27; 30) 0.07 

DM, n (%) 17 (52) 13 (62) 0.58 

HT, n (%) 22 (67) 14 (67) > 0.99 

CAD, n (%) 12 (36) 4 (19) 0.23 

LVEF (%), median, IQR 64 (62; 67) 65 (59; 69) 0.72 

QRSd (ms), mean, 95% CI 112 (104; 121) 110 (101; 120) 0.77 

RVP CSP P-value 

Pacing threshold (V), 
median, IQR 

0.6 (0.5; 0.75) 0.5 (0.5; 0.95) 0.33 

Procedure time (min.), 
mean, 95% CI 

38 (35; 42) 66 (60; 73) < 0.0001 

Fluoroscopy time (sec.), 
mean, 95% CI 

245 (182; 
308) 

518 (402; 
634) 

0.0003 



Results – dyssynchrony in CSP 
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Results – dyssynchrony in RVP 
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UHF-ECG a IVMD korelace 

 

 

R=0.73; p < 0.0001 



Outliers 

 

 



Conclusions and clinical implications: 

 

 

• Interventricular dyssynchrony assessed by UHF-ECG correlates with 
interventricular mechnical delay 

• In general RV pacing leads to higher INTERventricular dyssynchrony, in 
contrary to CSP which preserves synchronous ventricular activation 



  UHF-ECG  

• Limited clinical data, only available for 

research purposes 

• Limited information about the RV 

  Echocardiography 
 

• Takes more time and involves M.D. for 

assessment 

• Non-feasible in some patients and 

during procedures 

• Manual assessment 
 



What next: 

 

 

• Semi-automatic evaluation or software optimization of the UHF maps for better 

RBBB-like pattern detection? 

 

• Analysis of the ´´Ultra-high-frequency ECG for Prediction of Left Ventricular 

Remodeling´´ full data and establishing the power of electrical and mechanical 

dyssynchrony for PICM prediction and detection 
 
 
 



Thank you for your 
attention and discussion.. 



Outliers 

 

 

UHF-ECG DYS +5ms 
IVMD -5ms 

UHF-ECG DYS +38ms 
IVMD +34ms 



Outliers 

 

 

UHF-ECG DYS +90ms 
IVMD               +60ms 
QRSd                165ms 

UHF-ECG DYS +28ms 
IVMD               +29ms 
QRSd.               129ms 




