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Procedure:
TTE Standard Exam Digital Protocol
Purpose:
Digital Protocol for a Standard Transthoracic Echo Exam
Location:
UWMC Echocardiography Lab and Hospital
Personnel:
Echocardiography Staff, Cardiac Sonographers

Performance of Procedure: 



Digital Protocol for the Standard Transthoracic Echo Exam
2 beat clips or 2 seconds if poor EKG tracing or tachycardia
1-2 clips or stills per structure/view

Normal study 70-90 clips
A. PLAX

· Max depth PLAX

1. 2D: Overview heart, pericardial and pleural spaces
2. 2D: Descending aorta, coronary sinus
· Standard depth PLAX 
1. 2D: LV, aorta, AoV, MV

2. 2D: Cardiac dimensions

1. LA ant-post diameter end-systole (OPTIONAL, if no biplane LA volumes)
2. 2D (or 2D guided M-mode): LV, septum, PW below MV leaflet tips (end diastole (max LV), end systole (min LV))

3. Asc aorta max diameter (end diastole, position)
3. Color Doppler: res-MV (with vena contracta), AoV
· PLAX RV inflow

1. 2D: RV/RA/TV
2. Color Doppler, CW: TR jet
B. PSAX 
· PSAX 

1. 2D (at papillary muscle with sweep to apex): LV 
2. 2D, Color Doppler: MV, AoV 
3. 2D, Color Doppler: RVIT/TV/IAS
· PSAX RVOT/PA

1. 2D, Color Doppler, CW : RVOT, PV/PA bifurcation.  
C. APICAL views
· Apical 4-chamber and 5-chamber view

1. Maximum depth 2D: descending aorta

2. Standard depth 2D: (LV, RV)

3. Standard depth 2D: (coronary sinus, LA/RA)
4. Standard depth 2D: (Apical 5-chamber view, AoV)
5. 2D: 4ch endocardial border tracing end-systole, end-diastole (decrease depth or zoom LV, biplane EF)
6. 2D: 4ch left atrial tracing end-systole and height (LA volume)

· Apical 2-chamber view

1. Standard depth 2D
2. 2D: 2ch endocardial border tracing end-systole, end-diastole (decrease depth or zoom LV, biplane EF)
· Apical LAX view
1. Standard depth 2D
· Apical RV view 
1. Standard depth 2D
2. Color Doppler, CW: TV(TR, peak velocity)
· Apical RV focused view 
1. Standard depth 2D (RV diameter below TV annulus)
2. M-mode (TAPSE annulus)

D. APICAL view: Valvular anatomy and function

· 2D, Color Doppler: MV, TV, AoV, LVOT
E. APICAL view (diastology and PW Doppler)
· PW: 
· MV E & A wave velocities (leaflet tips), MV deceleration time, and MV annulus A wave duration  

· Tissue Doppler septum and lateral wall (max E’ velocity 1cm apical from MV annulus) 
· Pulmonary vein: peak velocity, A wave duration, systolic and diastolic waves
· IVRT
· LVOT peak velocity 
F. APICAL view: Valvular anatomy and function

· CW Doppler/Pedof: MV(MR), AoV(AR), TV(TR, peak velocity)
G. Subcostal view:
· 2D: 4-ch, IVC diameter
· Color Doppler: Interatrial septum
· PW: IVC/HV confluence if >mild TR 
· 2D: Abdominal aorta
H. Suprasternal notch (LAX view):
· 2D: aorta and take-off great vessels, Measure transverse aortic diameter
· CW, Color Doppler: Desc Thoracic Ao
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Procedure:
TTE Exam Digital Protocol (abnormal standard TTE exam)
Purpose:
To inform echocardiography staff, ensure proper documentation and procedure: Minimal additional requirements for abnormal standard Transthoracic Echocardiography Digital Protocol 
Location:
UWMC Echocardiography Lab and Hospital

Personnel:
Echocardiography Staff, Cardiac Sonographers

Procedure: Additional Digital Protocol, Abnormal Transthoracic Echo 

VALVULAR HEART DISEASE

I. Mitral regurgitation
· Vena contracta (PLAX view)

· Continuous wave MR jet density and shape (apical view)

· Pulmonary vein (PW Doppler) 

· Quantitate: ROA, RF, RV

1. PISA radius if central jet (apical view)

2. MV (mid-diastole), LVOT (mid-systole) annulus diameter (PLAX)

3. LVOT VTI and MV inflow (annulus) VTI (PW Doppler)

4. MR jet VTI and peak velocity (CW Doppler)

J. Aortic regurgitation 
· Vena contracta (PLAX view)

· Continuous wave AR (jet density, shape, PHT, and VTI)
· Thoracic and abdominal aorta (flow reversal subcostal and SSN)

· Quantitate: ROA, RF, RV if aortic regurgitation severity is not clear 

1. MV (mid-diastole), LVOT (mid-systole) annulus diameter (PLAX)

2. LVOT VTI and MV inflow (annulus) VTI (PW Doppler)

K. Pulmonic regurgitation 
· Right ventricular chamber size and function

· Vena contracta (PSAX view)

· Continuous wave PR (jet density, shape)
· Pulmonary artery flow (PW Doppler)

L. Tricuspid regurgitation or Suspect Constriction or Restriction
· Right ventricular chamber size and function 

· Continuous wave TR jet density and shape (apical view)

· Hepatic vein flow (PW Doppler)
M. Aortic stenosis

· LVOT diameter (mid systole)

· LVOT velocity and VTI (PW Doppler)
· AV Max velocity and VTI (Pedof CW Doppler apex, SSN, RCL, RPS)

· Ascending aorta diameter (sinuses, ST junction, ascending aorta, arch)

N. Ascending aortic aneurysm (including Marfan syndrome, bicuspid aortic valve)

· Dimension of aortic root, inner edge to inner edge at end diastole (sinuses, sinotubular junction and ascending aorta)

O. Pulmonic stenosis
· RVOT velocity and VTI (PW Doppler)
· PV/PA bifurcation (CW Doppler)

Main PA diameter
P. Mitral stenosis
· 2D planimetery valve opening (PSAX)

· Transmitral mean gradient and PHT (PW and CW Doppler)
· 3D directed planimetry of MV

H. Tamponade or Constriction 
· Blood pressure and heart rate

· MV and TV inflow (PW Doppler) with respirometer (slow sweep speed)

· RV diastolic and RA systolic collapse (5-6 cardiac cycles)

· IVC at rest and with inspiration (subcostal view)

· Hepatic vein atrial wave reversal (PW Doppler)

I. Cardiac Source of Embolus (PFO)
· Inter-atrial septum color Doppler (PSAX, apical 4-ch, subcostal)

· Saline contrast at rest and following Valsalva 5 injections 
· Left atrial diameter and volume

· MV E and A peak velocities (leaflet tips), deceleration time (PW Doppler)

· MV annular a wave duration (annulus) (PW Doppler) 

· PV peak velocity, a wave duration, systolic and diastolic waves (PW Doppler)

· IVRT (PW Doppler)
· Tissue Doppler septum and lateral (max E’ velocity 1cm apical from MV annulus) 
· Calculations: 

1. MV E:A ratio

2. TDI E’:A’ ratio

3. MV E to TDI E’ ratio (average)
4. PV adur – MV annular adur 
K. Systolic Dysfunction
· Left ventricular chamber size 
· Left ventricular volume and biplane EF (apical 4ch and 2ch)

· dP/dT from the MR jet (CW Doppler)

L.  Hypertrophic Cardiomyopathy

· M-mode mitral leaflet motion (PLAX) for SAM presence/timing/severity
· Assess papillary muscles (2D)

· Measure maximal LV wall thickness long entire septum at end-diastole
· CW Doppler LV cavity (apical LAX) 

· Stepped PW Doppler from apex to LVOT (apical LAX)
· LVOT velocity at rest and with Valsalva maneuver (apical LAX)

· TDI E' velocity from septal and lateral annulus

M.  Chemo

RV dysfunction

PA pressures

