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Abstract

[ 3VT — three vessels and trachea view
Ultrasound imaging of the fetal heart is vital for the antenatal diagnosis of congenital
3V

heart disease. To maximise the likelihood of detecting abnormalities, it is desirable to — three vessels view

visualise several complementary views; however this is time—consuming and requires

RVOT — right ventricular outflow tract view

experienced sonographers. We present initial work towards a method for automated

detection of viewing plane within ultrasound videos, arguing that such a method L LVOT - left ventricular outflow tract view

needs to make use of motion cues within the video. Probe Motion

4C — four chamber view

Background Fig. 2 — The viewing planes of the fetal heart

Congenital heart disease (CHD) is a term applied to a large number of structural

defects of the heart that can develop in utero. Together, such defects are estimated to

Approach

contribute to 42% of infant deaths reported to the World Health Organisationz.

: : : : h f ly-esti ion fields (‘optical flow’) i
Antenatal screening for such problems is conducted durmg routine ultrasound scans, We propose the use of dense Y estimated motion fields ( opt1ca OW) in order to

: : : : . . , .. i h ital ing i ith luti
which typically include visualisation only of the ‘four-chamber viewing plane of the analyse the motion cues that are vital to understandmg 1mages Rt poor 1eso e

heart (Fig. 1). Using this view, the form and function of the atria, ventricles, and and artefacts. We hope to combine these with appearance-based methods for

: : .. recognition.
atrioventricular valves can be assessed for abnormalities such as septal defects, 3

Since intensity—hased techniques for motion estimation tend to give poor results in

bradycardia/ tachycardia, and hypoplastic left heart syndrome.

: . .. : h in of ul i igati h hes. 1 ticul
However the four-chamber view alone is insufficient to detect certain other types the domain of u trasound, we are lnvestlgatmg other approaches. In particular,

: : : ; : ; h | he classical ' f igh ith th
of CHD', especially conotruncal anomalies (those involving the major vessels entering methods that replace the classical assumption of constant brightness with the

: 11 ion of local ph long flow lines h ful i
and leavmg the heart). Consequently, recent guldellnes recommend visualisation of assumption ShE ez ol el ore phase Sata s Ong How lMes have proven successtul in

.. : : : | iac i ing> Fig. 3).
several additional planes in which the outflow tracts and vessels can be 1nspected2. ultrasound cardiac Imaging (see 15 3)
Extending scans to incorporate these views places further pressure on sonographers,

both in terms of the time required to perform a satisfactory scan, and the level of

training and experience needed.

Fig. 3 — Motion estimate within a four-chamber view

during systole, using the method of Alessandrini et a/ >

B 1| — e Fommchmber vy off dhe ey i hass, ke A i Once the motion fields have been estimated, we will investigate methods for

. . . o . o h. . . . . . . 1 1 f h. _
venticular outflow tract view showmg the pulmonary artery recognitlon based on this motion, drawmg 1nsp1ratlon partlcu arly frrom 1stogram

based methods such as histogram of optical flow (HOF) descriptors.
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o Computational load — high frame rate video data




