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RV Size may be underestimated 
due to crescent shape
Dependent upon probe rotation

Regional measure, not 
representative

Limited normative Data 
Available

RV size could be 
underestimated if 
foreshortened
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Unreliable when RA 
pressure is elevated

Neglects RV outflow 
contribution to function

Only fair IOV

Single site measurement
Challenging if pericardium 
is thickened
How to define a thin RV?
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Not fully reflective of 
global function

Not fully reflective of 
global function

Vendor Dependent
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Routine Common not always Experienced

PASP
RAP

RV size and function
RA qualitative 
description

RV TAPSE or S’

LA volume 
LV diastolic function 

Presence or absence of 
pericardial effusion 

PAPd
PAPm
RA Area
PAAT

RV FAC
Tei index
PVR

Contrast (TR or RV)

RV 3D EF
RV 2D strain
RV 3D Strain

RV in Pulmonary Hypertension
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Pressure gradient =  4V2
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Figure 4 

Journal of the American Society of Echocardiography 2010 23, 685-713DOI: (10.1016/j.echo.2010.05.010) 

IVC diameter cm % collapse with 
sniff

Estimated RAP 
mmHg

<2.1 >50% 3

<2.1 <50% 8

>2.1 >50% 8

>2.1 <50% 15
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You have a PASP – now what?
• PASP is high- PH is confirmed

– There may be supportive anatomic evidence of PH
– Consider cause of PH
– Emphasize in conclusions
– Look for change from previous

• PASP is not high or could not be measured
– Is there anatomic evidence?
– Not enough TR – give contrast?  Try another formula

– IS THIS INTEROBSERVER VARIABILITY OR A REAL CHANGE?
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Patton DM et al, Echocardiography Jan 34:12

13

14



1/20/20

8

15

Commonly Conducted Occasionally Conducted Experienced/Advanced

PASP
RAP

RV size and function
RA qualitative 
description

RV TAPSE or S’

LA volume 
LV diastolic function 

Presence or absence of 
pericardial effusion 

PAPd
PAPm
RA Area
PAAT

RV FAC
Tei index
PVR

Contrast (TR or RV)

RV 3D EF
RV 2D strain
RV 3D Strain

What about Assessment of RV in Pulmonary Hypertension?
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• PAPm = 79 - 0.45 X RVOT AT  
PW in systole

• PAPm = 60 - 0.33 X PAAT                     
if AT <120

Estimating Mean PAP 

• 90 – (0.62 x AT)

• 4 x (early PR velocity)2 + RAP
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mPAP=

4 × (early PI velocity)2 + estimated RAP=

37 mm Hg + RAP.

Point 2 marks the PI velocity at end-diastole.

PADP= 
4 × (end PI velocity)2 + estimated RAP.

21 mm Hg + RAP.
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Figure 1. Echocardiographic views and analysis for TRVmax, PRVmax, and PAAT. (A) 
Maximum tricuspid regurgitation velocity (TRVmax) was measured as the maximum velocity of 
the regurgitant jet at the tricuspid valve (TV). (B) Maximum pulmonary valve regurgitation 
velocity (PRVmax) was measured as the maximum velocity of the regurgitant jet at the pulmonary 
valve (PV). (C) Pulmonary artery acceleration time (PAAT) was measured as the time required to 
reach maximum acceleration of the blood flow at the pulmonary artery (PA). RA = right atrium, 
RV = right ventricle. 
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(Ia) PASP = 4(TRVmax)2 + RAP 

(IIa) mPAP = 0.61 x PASP + 2

(Ib) mPAP = 4(PRVmax)2 + RAP

(Ic) PASP = 10-0.004(PAAT)+2.1 (IIc) mPAP = 90 - 0.62(PAAT) 
when PAAT ≥ 120 ms (IIIc) mPAP = 73 - 0.42(PAAT) when 
PAAT < 120 ms (IVc) mPAP = 10-0.0068(PAAT) + 2.1 

(Vc) mPAP = 62.4 - 0.3(PAAT)

Echocardiographic Analysis 
and PASP/mPAP Assessment
A

B

C

Echocardiographic 
Parameter Feasibility

D Rest (n=19)

E Exercise (n=8)

Grubic N. et al., in submission

19

Commonly Conducted Occasionally Conducted Experienced/Advanced

PASP
RAP

RV size and function
RA qualitative 
description

RV TAPSE or S’

LA volume 
LV diastolic function 

Presence or absence of 
pericardial effusion 

PAPd
PAPm
RA Area
PAAT

RV FAC
Tei index
PVR

Contrast (TR or RV)

RV 3D EF
RV 2D strain
RV 3D Strain

What about Assessment of RV in Pulmonary Hypertension?

20



1/20/20

11

Advantage of 3D imaging of the RV
- Chamber size

21

Advantage of 3D Imaging
- EF can now include RVOT contribution
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• 3D underestimates EDV and ESV
• RVEF compares well, less underestimation

• Better correlation to CMR following contrast 
injection for volumes

• Offline analysis still required, learning curve 
but feasible
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• Basic 2D methods recommended but limited because of RV 
geometry and difficulty in visualization

• 3D improves RVEF compared with MRI – RVOT now improved
• 3D Contrast improves volumes but learning curve 

• 2D strain (LS) is useful, but some out of plane data analysis 
• 3D strain allows for AS (composite of LS and CS) better predictor of 

mortality

• Advanced methods are feasible and useful, but complex, propriety 
based and not standardized

• Currently using LV methods instead of dedicated software
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