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Learning Objectives  

Å1. Review normal cardiac anatomy.  

Å2. Review the types of malformations 

diagnosed with prenatal ultrasound.  

Å3. Review common cardiac 

arrhythmias that can be diagnosed in 

utero.  
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Agenda  
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Agenda 

-Understanding the Technology- 

ÅSettings Used for B-Mode Imaging  

ÅColor Doppler Ultrasound 

ÅM-Mode Ultrasound 
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Cardiac Abnormalities 

Cardiac Anomalies Resulting in 

Decreased Blood Flow to the Lungs After 

Birth 

ÅTetralogy of Fallot 

ÅHypoplastic right ventricle 

ÅTransposition of the great arteries 

ÅPulmonary stenosis 

Agenda 
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Cardiac Abnormalities 

Cardiac Anomalies Resulting in 

Obstruction to Blood Flow Involving the 

Left Side of the Heart 
ÅCoarctation of the aorta 

ÅSevere Aortic stenosis 

ÅHypoplastic left heart syndrome 

Agenda 
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Cardiac Abnormalities 

Other Structural Abnormalities 
ÅMalrotation 

ÅVentricular septal defects 

ÅAtrial-ventricular septal defects 

Agenda 
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Abnormalities of Heart Rate 

ÅArrhythmias 

ÅPremature atrial contractions 

ÅSupraventricular  tachycardia 

ÅBradycardia 

ÅHeart block 

Agenda 
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Understanding the  

Technology  
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Ultrasound Settings: B -Mode 

Understanding the Technology  
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Ultrasound Settings: B-Mode  

Enhancing the Image: Effect of Transducer Frequency 
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Ultrasound Settings: B-Mode  

Enhancing the Image: Harmonics 
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Ultrasound Settings: B-Mode  

Enhancing the Image: Harmonics 

 

 

Native Image  Harmonics  
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Ultrasound Settings: B-Mode  

Enhancing the Image: Compound Imaging 

 

 

Native  CRI 
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Ultrasound Settings: B-Mode  

Enhancing the Image: Speckle Reduction 

 

 
Native  SRI 
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Ultrasound Settings: B-Mode  

Enhancing the Image: Combined Modes 

 

 
Native  SRI+CRI 

Sricri.wmv
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Ultrasound Settings: B-Mode  

Enhancing the Image: Contrast Resolution 
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Ultrasound Settings: B-Mode  

Enhancing the Image: Focal Zone 
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Ultrasound Settings: B-Mode  

Enhancing the Image: Focal Zone 

 

 

Focal Zone Above Apex Focal Zone Base of  

Heart 
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Ultrasound Settings: B-Mode  

Enhancing the Image: Increasing the Frame Rate 

Frame Rate Increases from 20 to 58 Hz 
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Ultrasound Settings: B-Mode  

Enhancing the Image: Zooming the Image  

 

 



©AIUM 

Ultrasound Settings: B-Mode  

Enhancing the Image: Cine Loop 

 

 

Still Image 

Cine Loop 
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Ultrasound Settings: B-Mode  

Change B-Mode Color 
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Ultrasound Settings: B-Mode  

Summary of Adjustments 

 

 

ÅSelect the proper transducer frequency 

ÅHarmonics 

ÅCompound imaging 

ÅSpeckle reduction 

ÅContrast resolution 

ÅFocal zone 

ÅIncrease the frame rate 

ÅZoom the image 

ÅReview the image as a cine loop 

ÅB-Mode color 
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Color Doppler Ultrasound  

Understanding the Technology  
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Color Doppler Ultrasound  

Adjustments for Color Doppler 

 

 

ÅSelect the proper transducer frequency 

ÅHarmonics 

ÅCompound imaging 

ÅSpeckle reduction 

ÅContrast resolution 

ÅFocal zone 

ÅIncrease the frame rate 

ÅZoom the image 

ÅReview the image as a cine loop 

ÅB-Mode color 
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Color Doppler Ultrasound  

Direction of Flow 

 

 

The direction of blood flow is color coded. 

Flow Towards 

Transducer 

Flow Away 

From 

Transducer 
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Color Doppler Ultrasound  

What Is Color Doppler Ultrasound? 

 

 

Color Doppler demonstrates flow across the foramen ovale from 

the right to the left atrium. 

Without Color 

Doppler 

Color 

Doppler 
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M-Mode Ultrasound  

Understanding the Technology  
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M-Mode Ultrasound  

Evaluation of Atrial Systole 

 

 

Atrial Wall Motion 

Right Atrial 

Wall 

Left  Atrial 

Wall 

Atrial Septum 



©AIUM 

M-Mode Ultrasound  

Evaluation of Atrial Systole 

 

 

E and A Waves of the Mitral and Tricuspid Valves 

E A A 

A 

RV 

LV 

M-Mode 

Cursor  
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M-Mode Ultrasound  

Evaluation of Ventricular Systole 

 

 

Ventricular Wall Motion 

VS 
VS 

VS 

RV 

LV 

M-Mode 

Cursor  
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M-Mode Ultrasound  

Evaluation of Atrial-Ventricular Systole 

 

 
Atrial-Ventricular Wall Motion 

Right Atrial Wall 

Left 

Ventricular 

Wall 

Right Atrial Wall 

Left  Ventricular  Wall 
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M-Mode Ultrasound  

Evaluation of Atrial and Ventricular Systole 

 

 

Left Atrial Wall Motion (M-Mode) and Aortic Valve Flow (Color Doppler) 

Atrial Systole 

Ventricular Systole 
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M-Mode Ultrasound  

Evaluation of Chamber Dimensions 

 

 

Ventricular Chambers 

RV 

LV 
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Common Cardiac Anomalies  
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Cardiac Anomalies Resulting 

in Decreased Blood Flow to 

the Lungs After Birth  

Common Cardiac Anomalies  
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Tetralogy of Fallot  
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Decreased Blood Flow to Lungs 

 

 

Tetralogy of Fallot 
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Decreased Blood Flow to Lungs 

 

 

Tetralogy of Fallot 
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Decreased Blood Flow to Lungs 

 

 

Tetralogy of Fallot 
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Decreased Blood Flow to Lungs 

 

 

Tetralogy of Fallot 
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Decreased Blood Flow to Lungs 

Tetralogy of Fallot 
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Decreased Blood Flow to Lungs 

 

 

Tetralogy of Fallot 
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Decreased Blood Flow to Lungs 

 

 

Tetralogy of Fallot 



©AIUM 

Hypoplastic Right Ventricle  
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Hypoplastic Right Ventricle 

 

 

Decreased Blood Flow to Lungs 
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Hypoplastic Right Ventricle 

 

 

Decreased Blood Flow to Lungs 
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Hypoplastic Right Ventricle 

 

 

Decreased Blood Flow to Lungs 
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Transposition of the Great 

Vessels  
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Transposition of the Great Arteries 

 

 

Decreased Blood Flow to Lungs 
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Transposition of the Great Arteries 

 

 

Decreased Blood Flow to Lungs 
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Transposition of the Great Arteries 

 

 

Decreased Blood Flow to Lungs 
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Transposition of the Great Arteries 

 

 

Decreased Blood Flow to Lungs 
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Pulmonary Stenosis  
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Pulmonary Stenosis 

 

 

Decreased Blood Flow to Lungs 
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Four-Chamber View 

Decreased Blood Flow to Lungs 

Pulmonary Stenosis 
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Main Pulmonary Artery 

Decreased Blood Flow to Lungs 

Pulmonary Stenosis 
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Main Pulmonary Artery 

Decreased Blood Flow to Lungs 

Pulmonary Stenosis 
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Decreased Blood Flow to Lungs 

Transverse Sweep Through the Chest 

Pulmonary Stenosis 
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Cardiac Anomalies Resulting 

in Obstruction to Blood Flow 

Involving the Left Side of the 

Heart  

Common Cardiac Anomalies  
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Coarctation of the Aorta  
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Coarctation of the Aorta 

 

 

Obstruction to Blood Flow 
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Coarctation of the Aorta 

 

 

Obstruction to Blood Flow 

Four-Chamber View 
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Coarctation of the Aorta 

 

 

Obstruction to Blood Flow 
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Severe Aortic Stenosis and 

Endocardial Fibroelastosis  
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Severe Aortic Stenosis and Endocardial Fibroelastosis 

 

 

Obstruction to Blood Flow 
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Severe Aortic Stenosis and Endocardial Fibroelastosis 

 

 

Obstruction to Blood Flow 
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Severe Aortic Stenosis and Endocardial Fibroelastosis 

 

 

Obstruction to Blood Flow 
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Severe Aortic Stenosis and Endocardial Fibroelastosis 

 

 

Obstruction to Blood Flow 


