





MRAD 302 – Specialized Imaging 2
Ultrasound Imaging Basics Worksheet – ANSWER KEY

An ultrasound image is created by first transmitting sound waves into the body and then interpreting the intensity of the reflected echoes. 
Sound waves: 
Ultrasound (U/S) is also known as sonography 
U/S uses high frequency sound waves in the range of 2 to 15 MHz. 
Ultrasound of high frequency has a short wavelength and vice versa. High frequency waves are suitable for superficial structures because they result in higher spatial resolution, but they are attenuated faster.  
 
Lower frequency waves result in less resolution but are able to penetrate deeper. Low frequency waves are used  
 
U/S waves can only be transmitted through liquids or solids. They cannot travel through air or gas. 
 	 
Transducer: 
 
In U/S, high frequency waves are produced and detected with a transducer.  
The functional area of the transducer is made of piezoelectric material (crystal or ceramic) The transducer converts electrical energy into mechanical energy (sound waves) AND converts returning sound energy back into electrical energy. 
 
 

Echoes: 
 
The sound waves travel through various types of soft tissues at approximately the same speed (1540m/s).  When the sound wave reaches a tissue boundary (interface) some of the wave is reflected back towards the transducer (echo wave) and some of the wave continues to travel through tissue. The time delay between the transmission pulse and the echo is directly related to the depth of the tissue boundary 
 
As the waves travel through tissue they lose acoustic energy (attenuated). Tissue and fluids have varying attenuation coefficients. The intensity of the echo wave corresponds to grey scale on the monitor.  
 
Doppler Imaging: 
Doppler imaging is used to study vascular structures and flowing blood. 
Uses continuous mode, which means the transducer sends and receives sound energy continuously.   
Colors show velocity and direction of flow. 
Blue =blood flowing away from transducer. Red=blood flowing towards the transducer. 
Advantage: Can visualize pathologies without use of contrast. 
 
Viewing U/S images: 
Similar to x ray the image is a 2D visualization of a 3D object, therefore each area of interest must be visualized in 2 different orientations. In U/S the plane of orientation varies according to how the transducer is held: longitudinal or transverse to the area of interest. 
Images can be viewed on a monitor in real time. 
Images can be recorded on film/tape for later viewing. 
 
Advantages of U/S: 
• Excels in differentiating between solid and fluid-filled structures. 
• Gold standard for studies pancreas, liver, gallbladder and uterus. 
• Portable and relatively inexpensive. 
• Dynamic evaluation of joint structures. 
• Does not use ionizing radiation. Safe for obstetrical studies. 
 
 
Limitations of U/S: 
• Difficult to visualize anatomy surrounded by bone 
• Air-filled structures can obstruct the sound waves 
• Require fluid medium to perform exam (fluid filled bladder can be difficult and uncomfortable for patients) 
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