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Objectives

• Why assessment of function is 
critical to the fetus and counseling

• How to measure myocardial 
function

• Cardiac Outputs



Why assessment of  function is critical to 
the fetus and counseling



Fetal Physiology

• Parallel circulation
• Combined cardiac output

• Fetal LV mostly responsible for head 
and upper body while the RV is 
responsible for the lower body and 
placenta

• Increased non-contractile elements
• Reduced compliance compared to 

postnatal with unfavorable response to 
volume loading

• Sarcoplasmic reticulum accumulates 
calcium at a slower rate compared to 
adult myocardium

• The sole source of metabolic energy 
of the fetal myocardium is glucose

Moss and Adams’ 9th ed



Fetal Cardiomyopathy

• 55 Fetuses diagnosed with 
cardiomyopathy

• 22 dilated cardiomyopathy

• 33 hypertrophic 
cardiomyopathy

• Mortality
• Dilated cardiomyopathy 82%

• Hypertrophic cardiomyopathy 
52%

Pedra et al. Circulation 2002

• Risk factors of perinatal 
demise

• Systolic dysfunction (SF <28%)

• Atrioventricular valve 
regurgitation

• Diastolic dysfunction
• Associated with an 8-fold 

increased risk of mortality 



Normal fetal Cardiac function
Systolic Diastolic
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How to measure myocardial function



Donofrio et al. Diagnosis and Treatment of Fetal Cardiac Disease: A 

Scientific Statement from the American Heart Association 2014

Cardiovascular 
Profile Score
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Heart is about 1/3 
the size of the 
thorax

40% 
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Cardiovascular Profile Score (CVPS)

• 102 Hydropic fetuses of any 
cause

• Median CVPS 6

• ~1/3 perinatal death

• 40 had longitudinal CVPS 
data

• Survival had mean/median 
increase in CVPS of 1

• Non-survivors had 
mean/median decrease in 
CVPS of 1-2

• 131 fetuses with CHD

• CVP ≤ 7 compared to those 
with score of ≥ 8 significantly 
more likely to suffer mortality

• CVPS 6 100%

• CVPS 7 67%

• CVPS 8-10 12-17%

Hofstaetter et al. Journal Maternal-Fetal Medicine and Neonatal 

Medicine. 2006

Wieczorek et al. Ultrasound Obstet Gynecol. 2008



Additional measures of  function



Myocardial Performance Index

• MPI or TEI index

•
𝐼𝐶𝑇+𝐼𝑅𝑇

𝐸𝑇

• ‘Normal’ 0.35-0.6

• IVRT > 60 ms concerning for 
diastolic dysfunction

Friedman et al. Ultrasound Obstet Gynecol

2003

Comas et al. Ultrasound Obstet

Gynecol 2011



Spectral Doppler Derived Cardiac Output

• Combined cardiac output calculation
• Measure fetal HR

• Aortic and Pulmonary valve annulus diameter 
(area calculated from this)

• Spectral Doppler tracing of aortic and 
pulmonary valve and measure the velocity-time 
integral 

• Output across that valve = HR*VTI*Valve area
• CO = HR * SV 

• SV = VTI *valve area

• Add aortic and pulmonary calculations together 
to obtain the combined cardiac output

• Normal 420-450 ml/kg/min









www.fetal.parameterz.com

• Helpful website for 
measurement z-scores and 
cardiac outputs



www.fetal.parameterz.com

Our patient





Strain

• 𝜀 =
∆𝐿

𝐿0
• Speckle tracking

• Feature tracking

• Advantages
• Angle independent
• Could identify otherwise 

unrecognizable systolic 
dysfunction

• Disadvantages
• Small size
• High heart rates
• No ECG
• Need high frame rate



Summary

• Assessment of ventricular function 
is essential to fetal counseling

• Comprehensive cardiovascular 
functional assessment is relatively 
quick and feasible



Thank you
Questions?

mlmoehlmann@cmh.edu

(847) 826-1882

mailto:mlmoehlmann@cmh.edu

