Standardized Adult TTE Protocol

BOLD TEXT: IAC Required Image
Standard TEXT: ASE Recommended Methods & additional image/measurements for qualitative methods of pathology (ASE Recommended)


PLAX: 

1. 2D Overall Image
2. LV Focused 2D Image—Evaluate Endocardium
3. 2D Linear Measurements:
a) End-Diastole: IVS(d), LV(d), PW(d)
b) End-Systole: IVS(S), LV(s), PW(s)
c) LA Dimension (end-systole)
4. Perform M-Mode:
a) LV
b) MV
i. Measure EPSS
c) AO/LA
i. Measure AO Cusp Separation
5. Zoom MV/LA
a) 2D Image
b) Color Doppler
i. MR Present: Vena Contracta
6. Zoom AV
a) 2D Image
b) Measurements: 
i. LVOT Diameter (mid-systole)
ii. Aortic Root Diameter (end-diastole, leading-edge to leading-edge)
c) Color Doppler
i. AI Present: Vena Contracta
7. Ascending AO Diameter (distal point of AO)
8. Color Doppler IVS
9. Right Ventricular Inflow Tract (RVIT)
a) 2D Image
b) Color Doppler
c) CW Doppler for TR
i. Measure TR Vmax (if gradient present)
PSAX:

1. 2D LV @ Apex Level
2. 2D LV @ Papillary Level
3. 2D LV @ MV Level
i. MS Present: MVA Planimetry
ii. MR Present: Color Doppler
4. 2D @ AV Level (Overall PSAX)
5. Zoom AV
a. 2D Image
b. Color Doppler
i. AS Present: AVA Planimetry 	
6. Zoom RV/RA
a. 2D Image
b. Color Doppler
c. CW Doppler
i. Measure TR Vmax (if gradient present)
7. Zoom RVOT/PV
a. 2D Image
b. Color Doppler
c. PW Doppler—Measure PI Acceleration Time
d. CW Doppler
i. Measure PI Jet (if gradient present)
Apical 4:

1. 2D Overall Image
2. LV Focused 2D Image—Evaluate Endocardium
3. Measure: Simpson’s AP4 [Diastole & Systole]
4. PW Doppler MV Inflow (@ leaflet tips) Diastolic Function:
a. Measurements:
i. MV E’ Velocity
ii. MV A’ Velocity
iii. Decel Time (DT)
b. Valsalva if E > A
5. PW Doppler, Measure: IVRT
6. PW Doppler TDI: (both preferred, but limited to one—lateral)
a. Medial: Measure e’ Velocity
b. Lateral: Measure e’ Velocity
7. Zoom MV/LA
a. 2D Image
b. Trace LA Volume Index (end-systole)
c. Color Doppler
d. CW Doppler 
i. MR Present: PISA (MR VTI, MR Radius), PW Pulmonary Veins
ii. MS Present: MV VTI, PHT, MVA
8. Zoom RV/RA
a. 2D Image
b. 2D Linear Measurements: 
i. RV Base
ii. RV Mid
c. RA Volume Index (end-systole)
d. Color Doppler
e. CW Doppler
i. Measure TR Vmax (if gradient present)
9. TDI PW RV Free Wall: Measure RV S’ Prime Velocity
10. M-Mode RV Free Wall: Measure TAPSE

Apical 5: 

1. 2D Overall Image
2. Modified AP5 Image (LVOT/AO parallel to flow)
3. Color Doppler
4. PW Doppler LVOT
a. Measure: VTI V1 LVOT
i. AS Present: VTI LVOT x3 (Sinus Rhythm), x5 (Arrhythmia)
5. CW Doppler AO
a. Measure: VTI V2 AV
i. AS Present: VTI AV x3 (Sinus Rhythm), x5 (Arrhythmia)
ii. AI Present: AI PHT, PISA, RVol
Apical 2:

1. 2D Overall Image
2. LV Focused 2D Image—Evaluate Endocardium
3. Measure: Simpson’s AP2 [Diastole & Systole]
4. Trace LA Volume Index (end-systole)
5. Color Doppler MV
6. CW Doppler MV

Apical 3: 

1. 2D Overall Image
2. LV Focused 2D Image—Evaluate Endocardium
3. Color Doppler MV
4. Color Doppler AV
a. AS Present: PW Doppler LVOT, CW Doppler AV
Subcostals: 

1. 2D Overall Image
2. Zoom IAS
a. Color Doppler (scale ~30 cm/s)
3. 2D IVC/Hepatic Veins
4. Color Doppler IVC/Hepatic Veins
i. Severe PHTN: PW Doppler Hepatic Veins (sweep speed: slow)
5. Measure IVC (end-expiration)
6. M-Mode IVC [collapsibility/sniff]
7. 2D Abdominal AO
i. > Moderate AI: PW Doppler Abdominal AO
SSN: 

1. 2D Overall Image
2. Color Doppler
i. AI Present: PW Doppler @ Descending AO
Pedoff: AS Present*

1. 3 View Required: SSN, RPS, Apical
**Label Each Image for Specific Site**
	**Type ‘ATTEMPTED’ if unable to obtain Doppler Profile**	








Reference Values: 

Left Ventricle [2D Measurements]
	Normal Values
	Male
	Female

	IVS(d)
	0.6 – 1.0 cm
	0.6 – 0.9 cm

	LV(d)      
	4.20 – 5.84 cm
	3.78 – 5.22 cm

	PW(d)
	0.6 – 1.0 cm
	0.6 – 0.9 cm

	LV(s)
	2.50 – 3.98 cm
	2.16 – 3.48 cm

	LV Mass Index
	49 – 115 (g/m²)
	43 – 95 (g/m²)

	RWT
	0.22 – 0.42 cm
	0.22 – 0.42 cm



Left Ventricle [Volumes]
	Cutoff Abnormal Values
	Men
	Women

	LV EDV Index
	> 74 (mL/m²)
	> 61 (mL/m²)



Aorta Dimensions
	Absolute Normal Values (cm)
	Men
	Women

	AO Annulus (LVOT)
	2.0 – 3.2 cm
	1.9 – 2.7 cm

	Sinus of Valsalva
	2.8 – 4.0 cm
	2.4 – 3.6 cm

	Sinotubular Junction
	2.3 – 3.5 cm
	2.0 – 3.2 cm

	Proximal Asc. AO
	2.2  – 3.8 cm
	1.9 – 3.5 cm



	Indexed Normal Values (cm/m²)
	Men
	Women

	AO Annulus (LVOT)
	1.1 – 1.5 cm/m²
	1.3 – 1.5 cm/m²

	Sinuses of Valsalva
	1.3 – 2.1 cm/m²
	1.4 – 2.2 cm/m²

	Sinotubular Junction
	1.1 – 1.9 cm/m²
	1.1 – 1.5 cm/m²

	Proximal Asc. AO
	1.1 – 1.9 cm/m²
	1.0 – 2.2 cm/m²



Left Atria
	Cutoff Abnormal Values
	Men
	Women

	LA (AP Diam.)
	> 4.0 cm
	> 3.8 cm

	LA Volume Index 
	> 34 mL/m²
	> 34 mL/m²



Right Ventricle
	Cutoff Abnormal Values
	Men
	Women

	RV Basal Diam.
	> 4.1 cm
	> 4.1 cm

	RV Mid Diam.
	> 3.5 cm
	> 3.5 cm

	RV Length Diam.
	> 8.3 cm
	> 8.3 cm

	RV S’ Prime TDI
	< 9.5 cm/sec
	< 9.5 cm/sec

	RV TAPSE
	< 17 mm
	< 17 mm







Right Atria
	Cutoff Abnormal Values
	Men
	Women

	RA Minor Index
	> 53 mm
	> 53 mm

	RA Major Index
	> 44 mm
	> 44 mm

	RA Minor Index
	> 2.5 cm/m²
	> 2.5 cm/m²

	RA Major Index
	> 3.0 cm/m²
	> 3.1 cm/m²

	RA Volume Index
	> 33 mL/m²
	> 39 mL/m²



Pathology: Aortic Valve
	
	Mild
	Moderate
	Severe

	AV Velocity (m/s)
	2.6 – 2.9
	3.0 – 4.0
	> 4.0

	AV Mean Gradient (mmHg)
	< 20
	20 – 40
	> 40

	AVA (cm²)
	> 1.5
	1.0 – 1.5
	< 1.0

	AVA Indexed (cm²/m²)
	> 0.85
	0.60 – 0.85
	< 0.6

	Velocity Ratio
	> 0.50
	0.25 – 0.50
	< 0.25



Pathology: Aortic Regurgitation 
	
	Mild
	Moderate
	Severe

	Vena Contracta
	< 0.3 cm
	0.3 – 0.60 cm
	> 0.6 cm

	P1/2t
	Slow > 500
	Medium 500 – 200
	Steep < 200

	EROA
	< 0.10 (cm²)
	0.10 – 0.29 (cm²)
	≥ 0.30 (cm²)



Pathology: Mitral Stenosis
	
	Mild
	Moderate
	Severe

	MVA (cm²)
	> 1.5
	1.0 – 1.5
	< 1.0

	Mean Gradient (mmHg)
	< 5
	5 – 10
	> 10

	PAP (mmHg)
	< 30
	30 – 50
	> 50



Pathology: Mitral Regurgitation
	
	Mild
	Moderate
	Severe

	LA Size
	Normal
	Normal or Dilated
	Usually Dilated

	Color Flow Jet Area
	Small < 20% of LA
	Variable
	Large > 50% of LA

	MV Inflow (PW)
	A-wave Dominant
	Variable
	E-Wave Dominant

	Jet Contour (CW)
	Parabolic
	Usually Parabolic
	Holosystolic/Dense/Triangular

	Pulmonary Vein Flow
	Systolic Dominance
	Systolic Blunting
	Systolic Flow Reversal

	Vena Contracta 
	< 0.3 cm
	0.6 – 0.69 cm
	≥ 0.7 cm

	EROA
	< 0.20 (cm²)
	0.20 – 0.39 (cm²)
	≥ 0.40 (cm²)

	R Vol
	< 30 (mL/beat)
	30 – 59 (mL/beat)
	≥ 60 (mL/beat)

	MR Radius
	< 0.4 cm
	Variable
	≥ 0.9

	MR RF
	< 30 %
	30 – 49 %
	≥ 50 %







Pathology: Tricuspid Regurgitation
	
	Mild
	Moderate
	Severe

	RVSP
	>  40 mmHg
	> 50 mmHg
	> 60 mmHg

	Hepatic Vein Flow
	Systolic Dominance
	Systolic Blunting
	Systolic Reversal



	
	IVC Diameter
	Collapse w/ Sniff
	RAP

	Low
	< 2.1 cm (normal)
	> 50% (normal)
	3 mmHg (0-5)

	Intermediate
	< 2.1 cm (normal)
	< 50% (abnormal)
	8 mmHg (5-10)

	Intermediate
	> 2.1 cm (abnormal)
	> 50% (normal)
	8 mmHg (5-10)

	High
	> 2.1 cm (abnormal)
	< 50% (abnormal)
	15 mmHg (10-20)


*IVC commonly dilated and may not collapse in patients on ventilators.

Diastolic Evaluation
	
	Abnormal Cutoff Values

	Annular e’ Velocity
	Septal e’ < 7 cm/sec
Lateral e’ < 10 cm/sec

	Average E/e’ Ratio
	> 14

	LA Volume Index
	> 34 mL/m²

	Peak TR Velocity
	> 2.8 m/sec
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