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Evaluation of Fetal Cardiac Function

Tetsuko Ishii
Devision of Pediatric Cardiology, Heart Center, Tokyo Women's Medical University, Tokyo, Japan

The purpose of this article is to review the current modalities available to assess fetal cardiac function. It covers
the methods generally used in ex-utero life, and the unique methods used during in-utero life, such as Doppler
of the umbilical artery or vein. Because of a lack of physical findings and other modalities available to evaluate
fetal cardiac function, echocardiogram has great importance, and this review can help with the better fetal man-
agement and prenatal counseling.
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biophysical profile score (BPS)
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Fig. 1T Measurement of the cardiothoracic area
ratio

A four-chamber view of the fetal heart. The tho-
racic area is indicated by a solid line, and the car-
diac area was by a dotted line. (A: anterior, L: left, R:
right, P: posterior)
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Fig. 2 Measurement of the shortening fraction

A: A four-chamber view of the fetal heart. The cursor was set perpendicular to the ventricular septum. B: M-mode of
Figure2-A. Without an electrocardiogram, measurement is done at the widest dimension as diastolic one (thick arrows),
and the shortest dimension as systole (arrows). (A: anterior, LV: left ventricle, RV: right ventricle)
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Fig. 3 Measurement of LV volume with 3D images acquired using STIC

The upper left image is a four-chamber view with easily identifiable morphological markers, and the LV surface was
traced using this image. The upper right and lower left images are the orthogonal images. Therefore, the upper right
image is the short-axis view of LV, and the lower right image is two the chamber view of LV. The three-dimensional
models created by the Virtual Organ Computer-aided AnaLysis (VOCAL) tool after tracing LV surface images is shown at
the lower left panel with its entire traced volume. (LV: left ventricle, STIC: spatiotemporal image correlation)
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Fig. 4 Tricuspid regurgitation Doppler waveform of fetal Ebstein disease with hydrops

The time interval between the points at which the velocity was 0.5m/s and 2.5m/s (AT) was measured, and according
to the Bernoulli’s equation, this pressure increase was 24 mmHg. Thus, dP/dt is calculated as 24/AT (mmHg/sec).
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Fig. 5 Measurement of the tricuspid annular plane systolic excursion
A: A four-chamber view of the fetal heart. The cursor was placed parallel to the ventricular septum. B: M-mode record
of the TV annulus and the measured distance of the TV annulus excursion toward the RV apex. (A: anterior, LV: left ven-
tricle, RA: right atrium, RV: right ventricle, TAPSE: tricuspid annular plane systolic excursion, TV: tricuspid valve)

LV inflow

Fig. 6 Measurement of the cardiac performance index

A: In the five-chamber view of the fetal heart that is obtained by sweeping the transducer from the level of the
four-chamber view towards the fetal head, AV is observed; the cursor is placed just above MV and below AV. B: ET is
the interval between the AV opening and closing (white arrows) or the onset and end of the aortic flow. T consists of
ICT, ET, and IRT and is measured as the interval between the MV closure and opening, or the end and onset of the MV
flow. (AV: aortic valve, ET: ejection time, ICT: isovolumetric contraction time, IRT: isovolumetric relaxation time, LV: left

ventricle, MV: mitral valve)
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Fig. 7 Strain measurement using 2D speckle tissue tracking

A: After tracing the surface of the endocardium, the software automatically calculate strain. B: Strain is often demon-
strated by a strain curve. With the four-chamber view, the longitudinal strain of the basal, mid, and apical segments
of both free wall and septum are measured. Each segmental strain curve is shown in Figure7-B. All segments contract

spontaneously. (LV: left ventricle, RV: right ventricle)
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Fig. 8 Venous Doppler Waveform
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Cardiovascular Profile Score
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The upper, middle, and lower panels are the Doppler waveforms of the inferior vena cava, ductus venosus, and umbil-
ical vein, respectively. Normal Doppler waveform of each vein (left), and the abnormal waveform with an increased
reversed flow during atrial contraction (white arrows) in a fetus with tricuspid atresia (right). (S: S wave at systole, D:

D wade at diastole, A: A wave at atrial contraction)

Table 1 A cardiovascular profile score

Score 2 1 0
Hydrops None Ascites or Pleural or Skin edema
Pericardial effusion
Venous Doppler  Umbilical vein Non pulsation Non pulsation Pulsation
Ductus Venosus Atrial reversal— Atrial reversal+
CTAR <0.35 0.35-0.50 >0.50, <0.20
Cardiac Function RV/LV SF >0.28 <0.28
TR/MR Holosystolic— Holosystolic+ dP/dT<400
TV/IMV Biphasic filling Biphasic filling Monophasic filling
Inflow Doppler
Arterial Doppler AEDV REDV

(Umbilical artery)

AEDV: absent end diastolic velocity, CTAR: cardiothoracic area ratio, DV: ductus venosus, LV: left ventricle, MR: mitral valve
regurgitation, MV: mitral valve, SF: ventricular shortening fraction, TR: tricuspid valve regurgitation, TV: tricuspid valve, REDV:

reversed end diastolic velocity, RV: right ventricle.
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