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Introduction
Tissue  Doppler  Imaging (TDI)  has made a long way 

in Echocardiography since the first investigations on tissue 
characterization  and cardiac tissue motion were documented; indices 
on deformation imaging (scattering characteristics, tissue motion and 
velocity) were evoked in investigational studies more than 20 years ago 
[1,2]. 

TDI measures myocardial velocity and velocity gradient, which 
are indirect indices of myocardial deformation whereas strain imaging 
is a more sensitive technique for quantifying regional myocardial 
deformation.  Besides being a more sensitive technique and angle 
independent, strain imaging allows early detection of many subclinical 
myocardial diseases such as idiopathic dilated cardiopathy. However, 
TDI has a higher temporal resolution than strain imaging, it is a less 
time consuming technique and it has specific and relevant clinical 
applications: assessment of diastolic dysfunction, assessment of left 
ventricular (LV) and right ventricular (RV) systolic function, evaluation 
of ventricular dyssynchrony, assessment of constriction versus restriction.  
In addition, TDI has other uses in today echocardiography, like study 
of left atrial mechanics and prediction of myocardial viability, though 
these advanced techniques are not commonly used in every day 
practice.

Assessment of diastolic function
The latest guidelines on diastolic function study focus on TDI both 

for diagnosis and grading of diastolic dysfunction [3]. According to 
these guidelines, evaluation of diastolic function could not be made 
without TDI; among the 5 parameters used for diagnosis of diastolic 
dysfunction, TDI parameters comprise 3 of them (early diastolic septal 
velocity, medial E’; early diastolic lateral wall velocity, lateral E’; E/E’). 
Of note, acquisition of E’ is made via spectral TDI, and it is feasible 
with relatively high relevance even when sonographic signal is poor. 
However, a good alignment is a pre-requisite in order to avoid under-
estimation of E’ value, given that TDI is an angle-dependent technique. 
TDI for assessment of diastolic function is a routine test in every day 
echocardiography, however it is particularly important for patients 
with preserved ejection fraction heart failure and for evaluation of LV 
filling pressure.

Assessment of systolic function
The most commonly used parameter is longitudinal septal systolic 

velocity (Sm) for LV systolic function and it is acquired as for E’ with 
the same spectral TDI mode. As for the E’ acquisition, Sm acquisition 
is relatively feasible even when sonographic signal is relatively poor, 
however a good alignment is necessary given the angle-dependency. 
For the RV, TDI is used usually in conjunction with TAPSE 

(tricuspid annulus plane systolic excursion) at the level of basal RV 
free wall; contrary to the Sm value, TDI of the lateral RV free wall is 
indicative  of the global RV function and not only local wall motion 
[4]. TDI assessment of LV systolic function is particularly important 
in subclinical LV systolic dysfunction given that Sm showed to be a 
sensitive marker of early LV systolic dysfunction. 

Assessment of synchrony
Whether at the level of intraventricular or interventricular motion, 

TDI with its high temporal resolution allows a sensitive estimation 
of all synchronization parameters. Of note, color TDI is a qualitative 
technique that allows visual estimation of synchrony, using different 
coded colors that may be translated into curves (semi-quantitative 
technique) showing the earliest and latest segment contraction. 
Moreover spectral TDI is useful for tissue synchronization studies, and 
commonly used parameters are “time to onset” (from beginning of QRS 
to onset of systolic motion on spectral curve), “time to peak” (from 
onset to peak of motion on spectral curve). Ventricular synchrony 
study is particularly useful for patients with systolic dysfunction and 
wide QRS for whom resynchronization therapy is evoked, also it has 
a prognostic value during the follow-up of patients with a cardiac 
resynchronization device [5]. 

Assessment of constriction and restriction  
TDI is a valuable method to differentiate restrictive cardiomyopathy 

from constrictive pericarditis. Values of septal E’ above 8 cm/s strongly 
favor the diagnosis of constriction while values less than 6 cm/s favor 
constriction. Values of medial E’   ≥6 and ≤8 may represent mixed 
constriction and restriction, and therefore additional parameters may 
help to clear the situation: annulus reversus (medial E’ > lateral E’) and 
hepatic veins expiratory end-diastolic reversal velocity strongly suggest 
constriction [3].

Other uses of TDI
Many other uses of TDI have been suggested, namely to assess 

left atrial mechanics and risk of supraventricular arrhythmia [6,7]. 
Moreover, TDI coupled with strain rate imaging helps to assess 
myocardial function and viability in ischemic cardiomyopathy; 
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however, strain imaging is more sensitive in these indications given its 
angle independency and its higher spatial resolution [8]. 

Conclusion
TDI is a relatively simple echographic modality, relevant even 

when sonographic signal is moderate, and has special applications in 
many cardiovascular conditions like assessment of diastolic function, 
systolic longitudinal LV and global systolic RV function, inter- and 
intraventricular synchrony, constriction and restriction.    
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