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Matrix array transducer for the examination of fetal heart
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Summary

The X6-1 xmatrix array transducer allows a completely new approach to the diagnostic ultrasound: it permits visualization of fetal
heart in real time, without the need for gating, and it is unaffected by motion artefacts. It is obtained in real time, without any spatial re-
construction. The authors compared this technology with the traditional one in two case reports: a diagnostic doubt of small muscular
ventricular septal defect was solved using this new technique; a diagnosis of complete atrioventricular septal defect was confirmed.
Three-dimensional real-time imaging would seem very precise in the study of fetal heart: the defects were fully visualized from any an-
gulations. This new technology is promising but from the authors’ limited experience, there is no evidence to use it in routine practice.
It should be very useful to commence a prospective study on fetuses at risk while testing the superiority of this technique.
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Introduction

Congenital heart defects (CHDs) are the most common
congenital anatomic malformations [1] and are among the
most frequently missed abnormalities by prenatal ultra-
sonography. Beginning from four-chamber view in B-
mode real time, sensitivity of ultrasound to diagnose
CHDs is 35- 48%. It increases to 78-86% with the left and
right outflow tract views [2]. Although, the use of three-
dimensional and four-dimensional echocardiography im-
proved the diagnosis of CHDs, these are limited by
artifacts produced by fetal movements, in combination
with cardiac gating methods during volume acquisition
[3, 4]. The X6-1 xmatrix array transducer allows a com-
pletely new approach to the diagnostic ultrasound: it per-
mits visualization of fetal heart in real time, without the
need for gating, and it is unaffected by motion artifacts
[5]. Through electronic steering, the X6-1 xmatrix imag-
ing is totally different from traditional mechanical volu-
metric imaging, because it is obtained in real time,
without any spatial reconstruction. The authors compared
this technology with the traditional one in two diagnoses
of CHD after the women’s consent was obtained.

Case Report

Case 1

A 37-year-old gravida 2, para 0, was hospitalized at Umberto I
Hospital of Rome at 39 weeks. Her current pregnancy was com-
plicated by gestational diabetes, and a small muscular ventricular
septal defect was suspected during a scan at 21 weeks. Fetal
echocardiography was performed by two-dimensional echocar-
diography at 34 weeks and it did not clarify the diagnostic doubt.
During hospitalization, the fetal heart was studied using the X6-
1 xmatrix array transducer. The diagnostic doubt was easily solved
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using this new technology (Figure 1). Diagnosis was confirmed by
postnatal echocardiography.

Case 2

A 33-year-old gravida 4, para 1, was followed in the present
unit from 21 weeks of gestation when a complete atrioventricular
septal defect was diagnosed (Figure 2). The authors were able to
analyse the defect with the X6-1 xmatrix array transducer. Real-
time three-dimensional imaging proved superior to conventional
two-dimensional imaging in depicting the anomaly of valvular
plane: the septal defect was fully visualized from any angulations.
Such a comprehensive assessment was not possible with B-mode
real time imaging.

Discussion

Three-dimensional and four-dimensional ultrasound
technologies allow a more comprehensive investigation
of fetal heart. The imaging modalities obtained with the
X6-1 xmatrix array transducer give additional tools to the
examiner, to better delineate normal, as well as complex,
fetal cardiac anomalies. With the X6-1 xmatrix array
transducer and x-plane imaging, it is possible to visualize
the septum in transverse view, from the apex to the valve
plane, in real time and with considerable accuracy; more-
over, it does not require any post-processing capability
because, in order to define the “desired” second plane,
you have only to use the trackball [6]. So far, it seems that
the best technologies allow a better diagnosis and a higher
resolution of anatomical structure arrangement in major
heart anomalies. Having better information about fetal
heart anomalies prenatally could allow better postnatal
management. Otherwise, detection of very small heart de-
fects without clinical significance could cause anxiety in
the couple.

This new technology is promising but from the authors
limited experience, there is no evidence to support an ad-
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Figure 1. — Sonogram obtained with a X6-1 xmatrix array trans-
ducer showing a small ventricular septal defect.

vantage of using such technique. It should be very useful
to commence a prospective study on fetuses at risk with
CHD using matrix array probes, conventional two-dimen-
sional ultrasound and/or four-dimensional ultrasound with
spatio-temporal image correlation (STIC), and testing the
superiority of any of these techniques.
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