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Assessment of Fetal Cardiac Function

Takashi Kaji
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Fetal cardiac function is assessed using ultrasonography with both fetal-specific and pediatric/adult echocardio-
graphic parameters. Recently, the cardiovascular profile score, a composite index of these parameters, has been
introduced for comprehensive assessment. Recent evidence also indicates that various conditions, including
fetal growth restriction and gestational diabetes, influence fetal cardiac function. Alterations in fetal cardiac

function are linked to the Developmental Origins of Health and Disease (DOHaD) hypothesis.
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Fig. 1 Distribution of the normal human fetal circulation measured by phase-contrast MRI in 40 late-ges-

tation fetuses expressed as mean flows (left) and converted to modeled mean percentages of the
combined ventricular output (right). Coronary blood flow estimated based on fetal lamb findings, FO
flow calculated as the difference between LV output and PBF.

AAo, ascending aorta; DA, ductus arteriosus; DAo, descending aorta; FO, foramen ovale; LA, left atrium; LV, left ventri-
cle; MPA, main pulmonary artery; PBF, pulmonary blood flow; RA, right atrium; RV, right ventricle; SVC, superior vena
cava; UA, umbilical artery; UV, umbilical vein. Reprinted with permission from reference 7).
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Fig. 2 Cardiovascular Profile Scores (CVPS)
RIER 2 mim, &5 10 A= TRAT 5.

CTAR, cardiothoracic area ratio; DV, ductus venosus; FS, fractional shortening; LV, left ventricle; MR, mitral regurgitation;
MV, mitral valve; RV, right ventricle; TR, tricuspid regurgitation; TV, tricuspid valve; UA, umbilical artery; UV, umbilical vein.

= ——— CTAR 33.2%

Fig. 3 {OezRirmfELt (CTAR)
a:!IE%® (CTAR:33%). b:

MEK (CTAR: 47%) : RBEBALIBITRSH SN =8D. CTAR, cardiothoracic area ratio.
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5. 0EANREMEE (fractional shortening; FS)
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Fig. 5 DZEREEMEE (FS)

EEBRBITHITS FS D&l £Z (LV) FS=(10.0-7.0)/10.0=0.30. 5% (RV) FS=(9.9-7.0)/9.9=0.29. FS, fractional shortening.
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a AVV closure AVV opening
AV valve inflow |
ICT IRT
> €t
b
a
Ventricular outflow ) 1

AoV or PV opening AoV or PV closure

ICT +IRT a-b
Teiindex= —— =
Ejection time (b) b

ICT IRT ICT IRT

Outflow

Fig. 12 Tei index (myocardial performance index; MPI)
a:&Hl. b:EDE. c:ADE : dual gate Doppler % fE > fz&Hl.
AoV : KEifiRF, PV : Fi8Rs, ICT: isovolumic contraction time, IRT : isovolumic relaxation time, AVV : BE#.

8m/s}
LVOT-Mean PG 0.56mmHg
LVOT-VTI 60.3mi

RVOT-Mean PG
RVOT-VTI

Fig. 13 #:¥atE (combined cardiac output; CCO)

a: &iE CO (0.52%/4)x3.14x6.03x 133 (i¥E#K) =170mL/min. b : HHZE CO (0.61%/4)x3.14x6.98x133=271mL/min.
CCO : 170+271=441 mL/min #EHEIF 0.956 kg THWAEY Y D CCO IF 461 mL/min/kg.
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0.09, /iD= :0.46470.08 L DMENH O, T4
BRIABIC K O L Uinn BV S Wi L iRERNg % &
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