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Responder rate to CRT 

when using only ECG and EF



Actual CRT implantation rates

per million inhabitants



The EchoCRT study

QRS < 130 msec

Ruschitzka F et al, NEJM, 2013;396:1395-1405
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LV and BiV pacing in narrow QRS

Effect om LV Stroke Work

Modified from E. Bøe et al. Am J Physiol 2014; 307(3): H370-8.



MADIT-CRT

LBBB in 1281 (70%), RBBB in 228 (13%), and with nonspecific IVCD in 308 (17%).  

Modified from W. Zareba et al.
Circulation.2011;123:1061-1072.



David G. Strauss et al. Am J Cardiol 2011;107:927–934.



Mechanisms of LV dyssynchrony

Non-electrical Electrical
Narrow QRS 

LBBB
Nonspecific LV

conduction delay
Post infarct

LV dysfunction
Cardiomyopathy 

Wide QRS 

a
b c

Modif. from Smiseth et al. EHJ 2016 (a); Haugaa et al. JASE 2012 (b); Strauss Am J Cardiol 2011 (c) and Diez Circulation 2002 (d). 
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OA Smiseth 2018



Cardiomyopathy 



Multiple indices may be used

to assess LV dyssynchrony



FW Prinzen et al. Heart Fail Rev (2011) 16:215–224
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OA Smiseth 2018

Contraction pattern in patients with 

«typical» LBBB



OA Smiseth and J Aalen. Trends Cardiovasc Med. 2018, Oct 25. Free access.
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Leenders/Prinzen et al. Circulation: Heart Failure January 2012.



Modified from Szulik M et al. Eur J Echocardiogr 2010;11:863-869

Apical rocking



I Stankovic et al., European Heart Journal – Cardiovascular Imaging (2016) 17, 262–269



I Stankovic et al., European Heart
Journal – Cardiovascular Imaging
(2016) 17, 262–269



Scar matters
For long term (6 months) response

Modif. From GB Bleeker et al. Circulation. 2006;113:969-976.

”CRT does not reduce LV 

dyssynchrony in patients 

with transmural scar tissue 

in the posterolateral LV

segments, resulting in 

clinical and echocardio-

graphic nonresponse to 

CRT.”

Contrast-enhanced MRI



Pacing site matters

N.  Derval et al. J Am Coll Cardiol. 2010;55:566-575. 
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Acute response in individual patients



Modif. from V. Delgado et al. Circulation. 2011;123:70-78

The latest activated segment identifies the best pacing site

Posterior



Dyssynchrony in apparently

healthy individuals 



Aalen/ Smiseth et al. .JACC Cardiovasc Imaging. 2018 Jan 12

https://www.ncbi.nlm.nih.gov/pubmed/?term=aalen,+smiseth


H. Kanzaki et al. J Am Coll Cardiol 2004; 44:1619 –25.

Mitral regurgitation in LBBB



H. Kanzaki et al. J Am Coll Cardiol 2004; 44:1619 –25.

J.J. Silbiger. J Am Soc Echocardiogr 2013;26:1107-17.



Septal flash

Early systolic stretch

Early systolic 

shortening

«Opposite» flash

LBBB CRT

Septal preejection 

shortening

SL= segment 

length

What about the Right Ventricle?

P. Storsten/H. Skulstad 

et al. 2018



”There is current controversy on the 

role of dyssynchrony in assessing the 

likelihood of response to CRT, and

this argues that dyssynchrony 

assessments should not be included in 

consideration for CRT implantation.”

ACCF/HRS/AHA/ASE/HFSA/SCAI/SCCT/SCMR 

Appropriate Use Criteria for ICD/CRT.

JACC Vol. 61, No. 12, 2013





Modified from Russell/Smiseth et al. Eur Heart J 2012; 33 (6): 724-733.



Russell/Smiseth et al. Eur Heart J 2012; 33 (6): 724-733.



FW Prinzen et al, J Am Coll Cardiol 1999;33:1735– 42.



OA Smiseth, 2018

Negative

work



Modified from Russell/Smiseth et al. Eur  Heart J  2012; 33: 724-733.



Work
Efficiency

(%)

OA Smiseth and J Aalen. Trends Cardiovasc Med. 2018, Oct 25. Free access.



% %

OA Smiseth and J Aalen. Trends Cardiovasc Med. 2018, Oct 25. Free access.



Galli E, Donal E et al. Eur J CV Imaging 2017
Galli E, Donal E et al JASE 2018

CW> 1057 mmHg is a predictor of

CRT response with a OR of 8.05 

(p<0.001)



The CRID study

Contractile Reserve In Dyssynchrony: 

A novel principle to identify candidates 

for Cardiac Resynchronisation Therapy 

Oslo, Leuven, Rennes, Aalst, Karolinsk

To be published 2020.







Proposed algorithm: Selecting pts for CRT 

Rule in

1.  Heart failure and low EF

2.  QRS > 120 ms

3. Dominantly wasted work

In the septum. 

Rule out 

1. Scar in LV lateral

wall

2.  Scar in septum

3.  Preterminal HF,

«point of no return»

OA Smiseth, 2018

How can we do better?



Conclusions

1. Follow the guidelines

2. With patients in the «grey zone», including

wide QRS with atypical morphology, 

atrial fibrillation and QRS 120-150ms, 

do imaging of septal motion. In these cases

septal motion patterns consistent with

LBBB type activation pattern, favours CRT.

3. Define scar distribution to optimize

positioning of pacing leads.


