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What Is Echocardiography? FROM m-MODE ECHO TO DOPPLER AND 3-d ECHO
Ramafikeng Peter , T. Ashcheulova

Echocardiography (echo or echocardiogram) is a type of ultrasound test that uses high-pitched sound waves to produce an image of the heart. The sound waves are sent through a device called a transducer and are reflected off the various structures of the heart. These echoes are converted into pictures of the heart that can be seen on a video monitor. There is no special preparation for the test.
The Modalities of Echo

The following modalities of echo are used clinically:
1. Conventional echo
     Two-Dimensional echo (2-D echo)

Motion- mode echo (M-mode echo)
2. Doppler Echo
     Continuous wave (CW) Doppler

Pulsed wave (PW) Doppler
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Colour flow (CF) Doppler
All modalities follow the same principle of ultrasound
Differ in how reflected sound waves are collected and analysed
Two-Dimensional Echo (2-D echo)

This technique is used to "see" the actual structures and motion of the heart structures at work.
Ultrasound is transmitted along several scan lines(90-120), over a wide arc(about 900) and many times per second. 

The combination of reflected ultrasound signals builds up an image on the display screen.
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A 2-D echo view appears cone-shaped on the monitor. 

M-Mode echocardiography
An M- mode echocardiogram is not a "picture" of the heart, but rather a diagram that shows how the positions of its structures change during the course of the cardiac cycle. 
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M-mode recordings permit measurement of cardiac dimensions and motion patterns.
Also facilitate analysis of time relationships with other physiological variables such as ECG, and  heart sounds.

Doppler echocardiography

Doppler echocardiography is a method for detecting the direction and velocity of moving blood within the heart. 
Pulsed Wave (PW) useful for low velocity flow e.g. MV flow
Continuous Wave (CW) useful for high velocity flow e.g aortic stenosis 
Color Flow (CF) Different colors are used to designate the direction of blood flow. red is flow toward, and blue is flow away from the transducer  with turbulent flow shown as a mosaic pattern. 
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Three-Dimensional (3-D) Echocardiography

A three-dimensional (3D) echo creates 3D images of a heart. During transthoracic echo or TEE, 3D images can be taken as part of the process used to do these types of echo. 

Researchers continue to study new ways to use 3D echo.

