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……Should I Stay or Should I go ……..

Imaging in CRT
Current vision



Mechanical dyssynchrony: 
what is it ?

Electrical dyssynchrony: 
wide QRS

Mechanical dyssynchrony: 
difference of timing of LV segments

Leenders GE et al Heart Fail Rev 2011;16:235-50

• Should we revisite this complicated concept of mechanical 
Dyssynchrony,

Electro-mechanical coupling and impact of imaging in CRT?
• We have Prospect, RethinQ…and “strong” guidelines



Same LBBB but clearly different pattern fo myocardial dyssynchrony



J Am Soc Echocardiogr 2017;30:1012-20Circ Heart Fail. 2012; 5:87-96.

No direct and obvious relationship between Electrical dyssynchrony and its mechanical 
consequences …myocardial characteristics, load, geometry…might impact …



Bicentric study Lille – Rennes

284 CRT Candidates, QRS > 

120 ms

Mean QRS width 165 ms

LBBB 75%

3 patterns of septal 

deformation

Clinical outcomes

✓ death,

✓ cardiovascular death,

✓ HF hospitalization

EHJim 2017



Aortic valve 
opening



Prognostic importance of septal deformation patterns in 

patients with intermediate QRS duration 

(QRS width 120 to 150 ms)



True LBBB if all 3 of the following echocardiographic 
characteristics were present: 

1) “early” shortening of at least 1 basal or 
midventricular segment in the septal wall

2)    Too early septal peak shortening (within the first 
70% of ejection phase)

3)     Lateral wall peak shortening after aortic valve 
closure.
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Before CRT implantation in a symptomatic 
patient with a typical LBBB and QRS > 150ms

Too early 
deformation 
of the septum
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12month later,  CRT implantation & asymptomatic patient
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Typical Pre & Post CRT



R Wave

Septum

Inferolateral

Mid Septal Flash

End of 
T-wave

Intra LV dyssynchrony : Septal Flash

temporal / regional function 
inhomogeneity

End of 
T-wave



4 chamber view:

septal - lateral  motion

5mm

ECG

ET ET

towards

lateral

towards

septal

Voigt et al., Eur Heart J 2009

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

Apical Rocking



Aim

•Simple qualitative tool 
analyzed in systole
But Also measurable:

•new speckle tracking based analysis 

tools to detect responders to CRT

New automatic tools to select candidates for Cardiac 
Resynchronization Therapy

Apical Rocking

Stankovic / Voigt



LBBB CRT➔

Mitral Inflow
Mitral inflow duration should exceed  

40% of the cycle lenght (RR). 

Short mitral 

inflow with a 

fusion of E and A 

waves



JACC: Cardiovascular Imaging, Volume 7, Issue 10, 2014, 969 - 979



1060 patients eligible 
for CRT underwent 
echocardiographic 

examinations before 
and 12+6 months after 

device implantation





J Am Soc Echocardiogr 2017;30:1012-20

Mechanical dyssynchrony parameters do 
not reflect the negative impact of reduced 
RV contractility on CRT-response. 
Echo prediction of CRT-response should 
include parameters of
mechanical dyssynchrony & RV function

Circ Heart Fail. 2012; 5:87-96.

LV mechanical 
dyssynchro assessed 
by Longitudinal strain 

+ RV function
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Before CRT implantation in a symptomatic 
patient with a typical LBBB and QRS > 150ms



LBBB : mechanical dyssynchrony according to conduction & 
function….don’t forget

No myocyte = no dyssynchrony





Two questions have to be answered during a dyssynchrony
assessment:

(1)- ‘Is there a temporal inhomogeneity in regional 
myocardial contraction?’ 

(2)- ‘Is there a regional inhomogeneity in the residual 
myocardial function?’

Szulik et al. European Journal of Echocardiography (2010) 11, 863–869







Prediction of Response to Cardiac Resynchronization Therapy: 
value of cardiac work when compared to other dyssynchrony
parameters. 

Galli…Donal. EHJim 2017

Negative 
Work 

Work 
Efficiency

Pre-CRT Post-CRT



Ninety-seven patients 
undergoing CRT



Resp, CW>888 mmHg%

No Resp, CW ≤ 888 mmHg%**

No Resp, CW>888 mmHg%

Resp, CW≤888 mmHg%*

*p=0.04 vs SF, CW>888 mmHg%
** p=0.001 vs vs Resp, CW>888 mmHg%

LogRank test=0.009

Freedom from cardiac death according to CW and CRT response

Galli/Donal. Am H J 2018 (in press)





❑ DiffInt = integral at the peak – at the aortic valve closure : parameter of 
energy loss and recrutable myocardium by the BiV pacing

peak strain 
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aortic valve closure (avc) 
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Bernard / Donal. J Am Soc Echocardiogr 2015;28:700-8

n = 130 Response Non 
response

p

Energy Lost IL,avc –
IL,peak

-59 ± 103 % +21 ± 113 % 0.009

Analysis of the longitudinal strain and the area under the 
curves at the peak vs at the end of systole

Lim, Donal et al. Eur J Heart Fail 2011;13:984-991

Quantification of the wasted energy, wasted regional deformation
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Circ Arrhythm Electrophysiol. 2018;11:e005499. DOI: 10.1161/CIRCEP.117.005499

In the COMPANION trial, a machine learning 
algorithm produced a model that predicted 
clinical outcomes after CRT. 
Applied before device implant, this model may 
better differentiate outcomes over current 
clinical discriminators and improve shared 
decision-making with patients.
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Imaging in CRT
Difficult to convince
after Prospect
…
Artifitial intelligence
and all the data that
are acquired through
the echo recording?



Kayvanpour E. Plos One 2015;10:e0134869.

Towards Personalized Cardiology: Multi-Scale
Modeling of the Failing Heart



Echo in CRT

ELECTRICAL DYSSYNCHRONY ≠ 
MECHANICAL 

Still matter of research BUT better than
in the past we understand the 

determinant of RESPONSE to CRT

New STRAIN computations MAKE IT 
EASIERto understand and to predict
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