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Tissue Doppler Imaging (TDI) is an emerging
non-invasive ultrasound teehnique that makes
it possible to measure veloeities at any point of

the ventricular wall during the eardiae eyele.
Over the last ten years, TDI has been proposed

as a feasible and useful imaging tool that
provides information on regional wall motion

dynamics.

~e velocity 01moving tissue ean be studied
with pulsed wave (PW) tissue Doppler
sampling, whieh displays the peak velocities
within aseleeted myoeardial region against
time, with high temporal resolution (approxi-
mately 8 msee). In addition, the mean velocities
ean be ealeulated with time velocity mars and
displayed as colour eneoded veloeity mars in
either an M-mode or a two-dimensional format.
While PW tissue Doppler ean be analyzed in a
manner similar to PW Ilow Doppler, providing
regional evaluation 01peak and mean velocities,
the amount 01 information eontained in eolour
tissue Doppler is stillvery underestimated. 5inee
the introduction 01 TDI it has been elear that
simple visual interpretation suffered tram all the
limitations 01 a qualitative method, and the
need für quantilieation 01 regional jett ventri-
eular lunetion beeame evident. Indeed, sinee all
the points within the ventrieular walls are velo-
eity-encoded in real-time, the colour-coded
display should provide a huge amount 01inlor-
mation whieh eould form the basis für the

applieation 01 aeeurate, reprodueible quanti-
tative evaluation.
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Tissue Doppler analysis
modalities

Aswith Flow Doppler, myoeardial velocities
ean be analyzed by TDI with different
modalities: pulsed wave (PW-TDI),eolour two-
dimensional (2D-TDI), and colour M-mode
(MM-TDI).

The speetral PW-TDI method provides
highertemporal resolution and resolves all peak
veloeities. With this modality a sampie volume
is plaeed within the myoeardium (either in the
endoeardium or the epieardium) and the lew
Doppler shift 01Irequencies recorded tram the
heart wall moving through the sampie volume
during the eardiae eycle isreeorded. The pattern
(Fig. 1) ean be divided into two parts,

systolieand diastolie,lrom whieh
several measurements ean be
obtained: 1. The systolie phase
is eharaeterized by a positive
wave (5) preeeded by the time
taken für regional isovolumie
eontraetion (RIVCT);2. The dia-
stolle phase, whieh is more
eomplex, is eomposed 01 4
periods:
a) regional isovolumie relaxa-
tion (RIVRT);
b) the rapid Iilling period ehar-
aeterized by a negative
wave (E);
e) diastasis, and
d) lilling due to atrial contrae-

tion, represented by a second negative wave (A).
The 2D-TDI method provides aeeeptable

spatial resolution along the direetion 01the ul-
trasound beam but lower ternporal resolution
eompared to pulsed TDI(pulsed measures peak
veloeities; eolour encodes mean veloeities). The
temporal resolution varies aeeording to the
system used and ranges tram 100 msee in first
generation to 10msee in the new lully-digital
systems.

The main advantage 01MM-TDIis related to
the inherent highest frame rate 01this modality
whieh is relatively independent 01 two-dimen-
sional image quality. Depending on the orienta-
tion 01the eardiae struetures relative to the ul-
trasound beam, the veloeity signals appear red
or blue aeeording to the movements 01 the
myoeardium towards or away tram the trans-
dueer, respeetively. Moreover, different eolour
eoding seales relleet different veloeities: lew ve-
loeities are coded with dark colours, while high
veloeities are eoded with bright eolours.
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Qualitative analysis of colour
Tissue Doppler Imaging

The MM-TDIean be recorded either in par-
asternal or apieal views. The angle dependeney
01TDI implies that only measurement 01tissue
motion parallel to the exploring ultrasound
beam ean aeeurately resolve rnyoeardial veloei-
ties, although timing and veloeity wavelorms
are angle-independent. Thus, the MM-TDItram
the parasternal and apieal views allow the anal-
ysis 01 eontraetion and relaxation 01 cireumle-
rential (intra-myoeardial) and longitudinal (sub-
endoeardial) libers, respeetively.

Colour B-sean gives the best overview 01
eardiae dynamies beeause all 01 the seanned
colour data are displayed simultaneously. More-
over, a eine-Iocr with several image trames
stored in an eleetronie memory allows an easy
Irame-by-Irame analysis. The eolour mars used




