
PETROVSKY NATIONAL RESEARCH CENTRE OF SURGERY
(FSBSI « PETROVSKY NRCS»)

MOSCOW

Solutions for Optimal Cardiac Resynchronization Therapy

Dr. DMITRIY PODOLYAK  



Epidemiology Heart Failure

26- million people in the world. By 2030 y.- 30 mln. p.

In Russia, HF (I-IV) NYHA (2016 г) - 14,9 mln.p. 

Among them, in severe form - 6,0 mln.p.  ФК III-IV NYHA

One – year mortality is 880-980 thousand people.  

Heart Failure

This is a pathophysiological syndrome in which, as a result of one or

another disease of the cardiovascular system, there is a decrease in the

pumping function of the heart, which leads to an imbalance between

the hemodynamic demand of the body and the capabilities of the

heart.



Risks of Cause-Specific Death after 
Hospitalization patients with Heart Failure

DeFilippis et al; Waiting Period Before ICD Implantation Circ Heart Fail. 2017



The main goals of treatment of patients with HF

1. Elimination of clinical symptoms

2.Prevention of target organ damage

3.Risk reduction SCD

4.Improving the quality and duration of life 



Guideline-Directed Medical Therapy  
(GDMT)

Circ Heart Fail. 2017DeFilippis et al; Waiting Period Before ICD Implantation



Surgical methods of treatment HF

Cardiac Resynchronization Therapy (CRT)

Cardiac Contractility Modulation (CCM)

Left Ventricular Assist Device (LVAD)

Orthotopic heart transplantation 



Cardiac Resynchronization Therapy

Reduction in overall mortality by 29%
Reduction in mortality due to progressive HF by 38%

MIRACLE, COMPANION, CARE-
HF, REVERSE, MADIT-CRT, RAFT.



Dyssynchrony is a pathological dissociation of contraction or relaxation of individual chambers of 
the heart and segments of the myocardium as a result of disturbances in impulse conduction, which 
leads to a violation of the contractility of the heart and an increase in energy consumption by the 
myocardium.



ECG – parameters LBBB.
(QRS duration and morphology)

C.J.M. van Deursen et al. / Journal of Electrocardiology 47 (2014) 202–211



Who Responds to CRT?
Overall response rate 70%

 Significant dyssynchrony

LBBB, QRSD > 150 msec.
3D ECHO IVD >40 msec.

• Minimal lateral LV scar

MPI/SPECT/MRI ≤ 13-15%

• Adequate CS anatomy

Lead placement
Pace site of latest activation



Wilfried Mullens, Petra Nijst

Journal of the American College of Cardiology. 2017 69(17):2130–2133

Understanding non -response to cardiac resynchronization therapy



Improving Cardiac Resynchronisation Therapy
George Thomas, Jiwon Kim, Bruce B Lerman Arrhythmia & 
Electrophysiology Review 2019;8(3):220–7.

Decision Tree for CRT Non-responders

https://www.radcliffecardiology.com/authors/george-thomas
https://www.radcliffecardiology.com/authors/jiwon-kim
https://www.radcliffecardiology.com/authors/bruce-b-lerman
https://www.aerjournal.com/editions/aer-volume-8-issue-3-autumn-2019


Coronary venous anatomy
Coronary venous anatomyThe coronary venous tree as seen on a rotational angiogram.



Pressure-volume (PV) loops from a patient with LBBB

O. A. Breithardt et al. Multisite pacing as a new treatment option in heart failure



RVOT

Late activation 
zone

LV tip

LV 

Non-invasive Activation Mapping of the Heart  



CRT – Optimization

Adaptiv CRT (Adaptiv BiV + LV)

LV compared to BiV pacing: Do you really need RV pacing? 



Conducted AF Response

Effective CRT During AF Algorithm



Case №3. Patient Х, 63 y.o. DCM. Paroxysmal AF/AT. VT. LBBB. HF – II-III (NYHA). CRT-D – 2015, 
Ablation- VT- 2021г, Ablation AF/AT – 10.03. 2021г, re CRT-D + LV lead optimization 23.03.2021г.

Before LV lead optimization After LV lead optimization



New approaches to LV stimulation to improve resynchronization therapy

- Better CRT
- Implant at most stable location
- Pace at anatomically superior sites for CRT
- Lateral LV, Basal to Mid LV

- Lead stability
- Implant at most stable site
- Least chance of dislodgement
- Pace from available poles

- Phrenic Nerve Capture
- Change pacing poles to eliminate phrenic 

capture without moving lead

- Lowest Threshold
- Multiple Pacing Vectors
- Superior vectors for CRT
- Best pacing threshold

Benefits of using a quadripolar LV lead



The Family of quadripolar leads



Case №2. Patient R. women 72 y.o. Ds: DCM.  OA – angioplastic (08.12.2018г). LBBB ( I type). 
HF - III (NYHA). 

ECHO – EF 27%. ECG – LBBB (QRS – 160 ms.) 

After CRT-D, EF- 53%, 
QRS – 120ms.



Case № 4 Patient: Х., man 57 y.o.

Ds: ICM 2006 г. LIMA - LAD, CABG-DA, DOR – procedure (2007 г.). LBBB. VT. HF - III (NYHA).

2006
• Myocardial infarction

2007

• Angiography: LAD – occlusion, aneurysm LV

• ECHO: - EF- 37%

• LIMA  - LAD, CABG-DA, DOR - procedure

2022
• Covid - 19

2023
• ECG - normal sinus rhythm, LBBB

• ECHO: EF – 24%, LVEDV – 263 ml





before 2015

• At the age 25 years, the onset of muscular dystrophy was  diagnosed.

• DCM, muscular dystrophy twin brother.

2015

• Syncope (MAS).

• ECG: AV Block III.

• ECHO:  EF 66%.

• IPG 06.11.2015.

2023
• ECHO-04.04.2023: LVEDV- 343 ml, EF 21%. 

• GDMT.

Case №5. Patient Т. man, 45 y.o. Ds: AV Block - III. IPG (2015г). DCM. HF –II (NYHA).
Muscular Dystrophy.



ECHO before CRTD: ECHO 1 day after CRTD: 



Case №6. Patient Т. Sergey, man 45 y.o. Ds: DCM. HF –III (NYHA).
Muscular Dystrophy. CRT-D Viva Quad XT 02.05.2023г.



Kaplan-Meier Estimates of Cumulative Probability
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5 – year survival rate was – 162 (87%)
10 – year survival rate was – 153 (82,3%)



The experience of surgical treatment of 188 patients with (HF) II-III (NYHA) and typical LBBB

(during the observation period 67,4 ± 2,7 m (QRS 167.9 ± 1.5 ms), EF – before CRT-D 27.2% ± 0.5; 

after treatment 44,5% ± 0.9

Implantation of CRT-D/CRT-P with: quadripolar - 28, multipoint pace – 2, bipolar - 153, 

epicardial leads – 5. 

The 152 patients are currently being monitored; 33(17,7%) -died;  heart transplantation -1; 
explantation CRTD - 2 (pocket infection). 

- LV lead repositioning  – 32 ( 5 - quadripolar LV lead); 

- AV node  ablation – 22;

-AF/AT/VT - ablation– 14;  

5 – year survival rate was – 162 (87%).

10 – year survival rate was – 153 (82,3%).

Initially the number of non-responders was 29.7%. 

After the treatment, the number of non-responders and non – progression decreased to 9%.

RESULTS



- CRT is an affordable and clinically effective treatment for patients with HF and typical left

bundle branch block.

- The position of the LV lead is one of the main factors determining the response to CRT.

- Systematic optimization of CRT parameters, the use of a remote monitoring system,

optimization of the position of the LV lead using multipoint pacing, AV node/ AF/AT/VT -

ablation against the background of optimal drug therapy, can improve the quality and life

expectancy of patients, as well as significantly reduce the number of non-responders.

CONCLUSIONS



Thank you for your attention!


