APPENDIX I
COMPETENCY MATRIX
Adult Echocardiography Concentration
*Indicates a skill that the terminal competency assessment must occur in a clinical setting with a patient.

	CONTENT AREA
	Indicate if the competency is introduced, reinforced, or mastered
	Course
	Objective(s)

	3.
	Adult Echocardiography

	
	a.
	Cardiovascular Anatomy and Physiology
COGNITIVE

	
	
	1)
	Identify the

	
	
	
	a)
	Cardiac chambers and concomitant septa;
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	b)
	Valvular anatomy and accompanying apparatus; 
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	c)
	Arterial and venous circulation;
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	d)
	Coronary artery anatomy and distribution; and
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	e)
	Relationship between cardiac chambers and great vessels.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	2)
	Describe the structure and function of the:

	
	
	
	a)
	Cardiac chambers and concomitant septa;
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	b)
	Valvular anatomy and accompanying apparatus; 
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	c)
	Arterial and venous circulation;
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	d)
	Coronary artery anatomy and distribution; and
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	e)
	Relationship between cardiac chambers and great vessels.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	3)
	Identify normal/abnormal embryologic cardiac development.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	PSYCHOMOTOR
*Indicates a skill that the terminal competency assessment must occur in a clinical setting with a patient.


	
	
	4)
	Use 2-dimensional (2D) echocardiographic views to identify

	
	
	
	a)
	Cardiac chambers and concomitant septa;
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	b)
	Valvular anatomy and accompanying apparatus;
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	c)
	Arterial and venous circulation;
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	d)
	Coronary artery anatomy and distribution; and
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	e)
	Relationship between cardiac chambers and great vessels.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	5)
	Use 2-D, M-mode, color doppler, pulsed wave, wave and continuous wave Doppler to identify:

	
	
	
	a)
	*venous circulation (e.g., IVC, collapse and flow); 
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	b)
	*valvular function (e.g., stenoisis, regurgitation);
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	c)
	Pericardial disease (e.g., inflow variation, RC diastolic collapse, constriction vs restrictive CM);
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	d)
	*cardiac ventricular diastolic function; and,
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	e)
	*cardiac chamber volumetric and linear dimensions and function (e.g., bi-plane volumes, internal dimensions, TAPSE).
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	AFFECTIVE
	
	

	
	
	6)
	Reflect and promote the importance of a healthy heart and lungs.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	7)
	Show awareness of a patient’s concerns related to diagnostic procedures being performed.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	b.
	Cardiac hemodynamic principles to evaluate normal cardiac flow
COGNITIVE

	
	
	1)
	Compare right and left ventricular systolic and diastolic function, relative to loading conditions and filling pressures.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	2)
	List the normal intracardiac pressures.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	3)
	Recognize the normal intracardiac pressures.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	4)
	Calculate hemodynamics, including:

	
	
	
	a)
	stroke volume;
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	b)
	cardiac output;
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	c)
	cardiac index;
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	d)
	pressure gradients; and
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	e)
	valve area.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	5)
	Discuss electrophysiology, including:

	
	
	
	a)
	ECG waveform;
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	b)
	identify cardiac rhythms;
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	c)
	identify ECG changes associated with physiologic events;
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	d)
	electrical pathway of the heart; and,
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	e)
	recognize ECG artifacts.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	6)
	Analyze the components of the Wigger’s diagram.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	PSYCHOMOTOR
*Indicates a skill that the terminal competency assessment must occur in a clinical setting with a patient.


	
	
	7)
	Use echocardiography to assess right and left ventricular systolic and diastolic function.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	8)
	*Assess intracardiac pressures.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	9)
	*Use Doppler to assess valvular velocity and pressures.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	10)
	*Use Doppler to calculate


	
	
	
	a)
	Stroke volume
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	b)
	Cardiac output
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	c)
	Cardiac index
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	d)
	Pressure gradients; and
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	e)
	Valve area.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	11)
	*Perform 3-lead ECG.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	c.
	Cardiovascular Pathophysiology
COGNITIVE

	
	
	1)
	Contrast how the cardiovascular system coordinates its functions under normal and abnormal conditions.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	2)
	Describe the most common cardiovascular disorders and the functional changes that occur with each disorder.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	3)
	Identify pathologic changes commonly seen on echocardiography.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	4)
	Identify pathology changes commonly seen on other imaging modalities (e.g., cardiac MRI, chest radiograph).
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	5)
	Describe the clinical findings seen in patients with cardiopulmonary disease.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	PSYCHOMOTOR
*Indicates a skill that the terminal competency assessment must occur in a clinical setting with a patient.


	
	
	6)
	*Assess the cardiopulmonary status of a patient.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	7)
	Adjust the echocardiography imaging protocol appropriately for the specific cardiovascular pathology being assessed (e.g., valvular stenosis, valvular regurgitation, prosthetic valve function, pericardial tamponade, pericardial constriction, cardiomyopathies (CM) including ischemic, hypertrophic, HOCM, and apical HCM, heart failure, pulmonary hypertension, cardiac tumors and masses, and aortopathies).
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	AFFECTIVE

	
	
	8)
	Show awareness of a patient’s concerns related to pathologic conditions and the associated functional changes.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	d.
	Indications and limitations of echocardiography.
COGNITIVE

	
	
	1)
	Identify appropriate use of:
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	a)
	Transthoracic echocardiography;
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	b)
	Stress echocardiography;
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	c)
	Transesophageal echocardiography;
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	d)
	Intraoperative echocardiography;
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	e)
	Ultrasound enhancing agents;
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	f)
	3-D echocardiography;
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	g)
	Interventional echocardiography;
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	h)
	2-D myocardial strain imaging;
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	i)
	Ultrasound respirogram; and
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	j)
	Color M-mode.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	e.
	Pharmacology
COGNITIVE

	
	
	1)
	Discuss intravenous administration of echo enhancing agents.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	2)
	Discuss the modifications commonly used for cardiac stress testing.
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	f.
	Discuss cardiac changes that occur in the athletic heart.
COGNITIVE
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	g)
	Describe the most common artifacts seen in cardiography.
COGNITIVE
	Introduce (I)      |_|
Reinforce (R)     |_|
Mastery (M)      |_|
	     
     
     
	     
     
     


		
