APPENDIX I
COMPETENCY MATRIX
Noninvasive Vascular Study 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)

	5.
	Noninvasive Vascular Study concentration
COGNITIVE

	
	a.
	Identify vascular anatomy, including the:

	
	
	1)
	extracranial cerebrovascular;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	2)
	intracranial cerebrovascular;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	3)
	peripheral arterial (upper and lower);
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	4)
	peripheral venous (upper and lower);
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	5)
	abdominal vasculature, including arterial and venous; and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	6)
	cardiac structures, including chambers, valves, and vessels.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

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


	
	b.
	*Obtain diagnostic images to demonstrate the following anatomy using grey scale and color Doppler of the:

	
	
	1)
	*extracranial cerebrovascular;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	2)
	intracranial cerebrovascular;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	3)
	*peripheral arterial (upper and lower);
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	4)
	*peripheral venous (upper and lower); and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	5)
	*abdominal vasculature, including arterial and venous.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	c.
	Recognize sonographic appearances, normal imaging measurements, and Doppler flow characteristics of the following normal and abnormal vascular structures:
COGNITIVE

	
	
	1)
	extracranial cerebrovascular;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	2)
	intracranial cerebrovascular;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	3)
	peripheral venous (upper and lower);
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	4)
	peripheral arterial (upper and lower); and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	5)
	pulmonary circulation.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	d.
	*Obtain diagnostic images to demonstrate grey scale, measurements and Doppler flow characteristics of the following normal and abnormal vascular structures:
PSYCHOMOTOR
*Indicates a skill that the terminal competency assessment must occur in a clinical setting.


	
	
	1)
	extracranial cerebrovascular;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	2)
	intracranial cerebrovascular;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	3)
	peripheral venous (upper and lower);
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	4)
	peripheral arterial (upper and lower); and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	5)
	Abdominal vascular (arterial and venous).
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	e.
	Analyse accurately the following noninvasive vascular exams:
COGNITIVE

	
	
	1)
	cerebrovascular duplex;

	
	
	2)
	transcranial Doppler/imaging;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	3)
	physiologic testing, including
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	a.
	ankle/brachial index;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	b.
	plethysmography;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	c.
	continuous wave and pulsed Doppler wave;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	d.
	segmental pressures and waveform analysis;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	e.
	exercise treadmill testing;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	f.
	pneumoplethysmography (PVR);
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	g.
	venous and arterial mappling;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	h.
	peripheral venous duplex studies;

	
	
	
	
	i.
	patency; and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	
	ii.
	insufficiency.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	i.
	peripheral arterial duplex studies; and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	j.
	abdominal duplex studies, including

	
	
	
	
	i.
	renal;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	
	ii.
	mesenteric;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	
	iii.
	hepatoportal; and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	
	iv.
	aortoiliac.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	f.
	*Perform the following examinations:
PSYCHOMOTOR
*Indicates a skill that the terminal competency assessment must occur in a clinical setting.

	
	
	1)
	*cerebrovascular duplex;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	2)
	transcranial Doppler/imaging;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	3)
	*physiologic testing on the upper and lower extremities;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	4)
	Venous mapping of the upper and lower extremities;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	5)
	*peripheral venous duplex studies, including:
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	a)
	*patency (upper and lower), and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	b)
	*insufficiency.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	6)
	*peripheral arterial duplex studies (upper and lower); and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	7)
	*abdominal duplex studies, including

	
	
	
	a.
	*renal;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	b.
	*mesenteric;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	c.
	Hepatoportal; and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	d.
	Aortoiliac.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	g.
	Comprehend application of quantitative principles of vascular testing including:
COGNITIVE

	
	
	1)
	acceleration time;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	2)
	ankle/wrist brachial pressure ratios;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	3)
	aorta/renal ratios;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	4)
	area and diameter reduction measurements’
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	5)
	digital/brachial indices;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	6)
	velocity change across stenosis for grading arterial lesions;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	7)
	pulsatility index;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	8)
	resistive index;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	9)
	segmental pressures, including digits;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	10)
	velocity ratios; and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	11)
	venous reflux time.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	h.
	Use grey scale and Doppler to assess the following principles:
PSYCHOMOTOR
*Indicates a skill that the terminal competency assessment must occur in a clinical setting.


	
	
	1)
	*acceleration time;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	2)
	*ankle/wrist brachial pressure ratios;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	3)
	*aorta/renal ratios;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	4)
	*area and diameter reduction measurements’
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	5)
	*digital/brachial indices;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	6)
	*resistive index;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	7)
	*segmental pressures, including digits;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	8)
	*velocity ratios; and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	9)
	*venous reflux time.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	i.
	Identify outcomes and potential complications of vascular
COGNITIVE

	
	
	1)
	procedures; and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	2)
	surgeries.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	j.
	Discuss scanning protocols based on patient specific factors, including:
COGNITIVE

	
	
	1)
	History, including location, of prior vascular procedures;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	2)
	Physical examination and assessment of patient specific factors;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	3)
	Relating imaging, laboratory, and functional testing procedures;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	4)
	Contraindications; and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	5)
	Pharmacological effects on the patient.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

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


	
	
	6)
	*Modify protocols properly based on patient-specific factors.

	
	k.
	Discuss the protocols for post-procedure and post-surgical patients;
COGNITIVE

	
	
	1)
	angioplasty;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	2)
	atherectomy;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	3)
	coil embolization;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	4)
	dialysis fistula/graft;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	5)
	embolectomy;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	6)
	endograft;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	7)
	endocascular aortic aneurysm repair (EVAR);
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	8)
	endovenous ablation;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	9)
	inferior vena cava filter;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	10)
	patch angioplasty;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	11)
	stents (venous and arterial);
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	12)
	synthetic grafts;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	13)
	thrombolysis and thrombectomy;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	14)
	trans-jugular intrahepatic porto-systemic shunt; and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	15)
	venous bypass grafts.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     



