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“Venous Things”
RA ‘things’

RA size, RA strain,
IAS motion

HV

PW Doppler

VC

Size & Collapsibility

SvC

PW Doppler
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Tricuspid ‘things’

E/A & E/e' ratios
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VO

<21cm, >50% collapse

Size & Collapsibility

<21cm, <50% collapse

>2.1cm, > 50% collapse

> 2.1cm, < 50% collapse

Very High RAP (20 mmHg)

>2.5cm, <20% collapse, + SEC

Mukherjee, M, et al. J Am Soc Echocardiogr

2025;38:141-86
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@ HOWEVER, ....

45, N =200 v

eRAP based on IVC R SO —.-1

may over- or under- I - S
estimate iRAP T B ;

Echo RAP(eRAP) compared with RHC RAP (iRAP)
Orange dots = accurate estimates; Relative accuracy 31%

Magnino C, et al. Am J Cardiol 2017;120:1667-1673
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@ HOWEVER, ....

Dilated IVC

N

absence of high RAP

Other Supporting Evidence of T RAP

HV PWD

B S/D<T
8 SSF < 55%
[SSF=S/(S+DI]

Dilated + 4
IAS bows R-L g

RA Reservoir

< -15%

Strain
—
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HV PWD SVC PWD | Tricuspid E/e’' | Tricuspid E/A |RA reservoir strain
S/(5+D) < 55% S/D<19 >6 =11 < -15%
> 8 mmHg > 8 mmHg > 10 mmHg > 8 mmHg >7 mmHg
Simultaneous Within 48 hrs Simultaneous Simultaneous Within 1 hr
86% sensitivity 85% sensitivity 79% sensitivity 66% sensitivity 78% sensitivity
90% specificity 74% specificity 73% specificity 92% specificity 72% specificity
Nagueh SF, et al. Circ. Murayama M, et al. Nagueh MF, et al. Am J Nagueh SF, et dl. Circ. Miah N, et al. Int J Cardiol.
1996:93:1160-9. JASE. 2022;35:727-737. | Cardiol 1999,841448-51. | 1996,931160-9. 2021 Feb 1,324:227-232.
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RVSP PASP
Absence of rr o ﬂ_ - n_ il /\

MPAP
RVSP ~ PASP

o RVEDP ® b AEDP

RVSP ~ 25 mmHg | PASP ~ 25 mmHg
RVEDP ~4 mmHg | PAEDP ~10 mmHg
| MPAP ~ 15 mmHg

RVSP/PASP
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“gystolic Things”
VSD
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“SystoliCc Things”

AP = - RAP AP =LVSP - AP =AoSP -

12
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“SystoliCc Things”

=4VTR2 + RAP = SBP - LPVVSDz - SBP - AVPDAz

+ Vel 551cmis
PG 121 mmHg

13
“GystoliC Things”
= 2
= 4V; 2 + RAP
1"'"‘-,'{‘.-"1' oy 'WW _]
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« Pitfalls

RVSP = 4V 2 +

"Massive"
TR

Measuring -
incomplete
signals
Measuring ENglri]-rI?nire?:[cel
7 the 'beard’ g
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Measuring
Incomplete Signals

!

Under- or over-
estimation of TR
velocity & RVSP

+ TR Vmax
Vmax 1.98 mis
Max PG 16 mmHg

100mm/s
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Unenhanced TR CWD Signal

FR 15Hz
22em

LT L”‘k"‘lldw Aot Ih”ﬂl“ "

N 1 o g o ——— W

--160

=--240
70bpm

100mm/s

UEA-enhanced TR CWD Signal

+ TR Vmax
Vmax 358 cmis
Max PG 51 mmHg

18
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Best fit
’6’ ’ . ’,' REJECT 2
o “ k - .
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£ e x
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o e Direct relationship
2. e
o [.*T y=094x +139
= i R2=078,r=088

Measuring the
Beard

. Direct relationship
- >
4 e Best fit

PASP by RHC (mmHg)

. . £ e
Over-estimation = LET S
of TR velocity & b N y=083+9.58
§ RZ=082,r=09

RVSP

PASP by RHC (mmHg)

Kyranis SJ, et al. Echocardiography. 2018 Aug;35(8):1085-1096
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Significant
Doppler Angle

!

Underestimation
of TR velocity &
RVSP
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Massive (free-
flowing) TR

Unreliable for
RVSP estimation

Pulmonary Arterial Systolic Pressure, mm Hg

50

40

30

20

PASP by Echocardiography and Right Heart Catheterization

L ]
L ] L ]

Modality
@ Echocardiography
o Right Heart

- Catheterization
n=115

Paired-Test P-value <0.001
Severe Massive Torrential
Tricuspid Regurgitation
cek M, et al. JACC Cardiovasc Interv. 2022:15(24):2578-2580.
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Inertial forces
(flow acceleration)

High RAP (av. 15 mmHg)

>2.1cm, < 50% collapse

Very High RAP (20 mmHg)

>2.5¢cm, < 20% collapse, + SEC §

4V2 + RAP

el AN

Ignores inertial contribution
of Bernoulli Equation

Fixed upper value
(15 — 20 mmHg)

24
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) Pitfalls

RVSP ~ PASP

\ L Assumption J

No PS or RVOTO

RVSP

~ PASP

Bonita Anderson
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When PS or RVOTO

Need to know Doppler
equivalent of P2P

1
\@I
s, b3

=

-

PA
RV
(P2P = peak-to-peak gradient)
&
27
“ : ’
-@- Need to know Doppler
=" equivalent of P2P
[ :d\k:‘ ‘.?".'.'lh.;‘“ﬁ'h“_,‘:‘m.%‘#‘-“w“I-““ M{,,::
&
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Mild-Severe PS

Critical cases of PS

P2P ~ mean Doppler PG

2 40 &0 80 00 120

Catheter peak to peak gradient (mm Hg)
(n=90)

PASP = RVSP - P2P
= RVSP — mean APpg

Silvilairat S, et al. J Am Soc Echocardiogr
2005,18:1137-142

P2P = max. APpg

PA 15

160

12 2

2404

PASP = RVSP - P2P
= RVSP — max. APpg

PUREY Y P N oS
7 g P, ~

= g “sdmfs 114 :
Currie et al. J Am Coll Cardiol.
1986 Apr,7(4):800-6.
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PR

“PR ¢ RVOT Things”
RVOT PWD

30
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Things”

© 30
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@ PAEDP
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“PR Things”

RAP
= 4Vpp_gn? + RVEBP

= 4VF’R—eOrIy2 + RAP

*In absence of TS, RVEDP ~ RAP

32
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« Pitfalls

PAEDP = 4V 2 + RAP

MPAP = 4Vpp oo 2 + RAP

ST PAEDP = 4Vpg o2

- MPAP = 4VF’R—eowaz \
» [AS'RUSP)s

Estimation from IVC

‘Other PAPS'

Bonita Anderson
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) Pltf'alls

AME, AME
T

» (ASRUSP)g o

Incomplete signals
[X] Measuring the beard
XI Non-parallel alignment

35

Marked elevation
in RVEDP

I\

Unreliable for
estimation of
PAEDP

Equalisation between PA & RV
diastolic pressures

] PAEDP ~RVEDP
B  RVEDP markedly T

o,
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Free PR Constrictive Pericarditis

T g W
7
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) RVOT Things”
RVOT PWD

38
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) RVOT Things™
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Pressure (mmHg)
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) RVOT Things”

=79 — (0.45 x AT) [

=90 - (0.62 x AT) [2 ;m‘,.d&

Vv

@

[1] Mahan G, et al. Circulation 1983;68:367.

[2] Dabestani A, et al. Am J Cardiol. 1987:59:662-668
When AT <120 ms)
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GUIDELINES AND STANDARDS

Guidelines for the Echocardiographic W) Ghock forupates Normall

Assessment of the Right Heart in Adults and

Special Considerations in Pulmonary >105 ms

Hypertension: Recommendations from the
American Society of Echocardiography

Iski, MDCM, FASE, Co-Chair

280to=105ms

260to<80ms

Severe Abnormality Grade

=60 ms

Mukherjee, M, et al. J Am Scc Echocardiogr
2025:38:141-86
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@ Primary Pitfall

Measuring the Slope Instead of the Time

42
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IVC size &
collopsibility

*

Ngy-p2 + RAP

Plessure (mmHg)

'RVSP/PASP* PAEDP il gy m§

* Alternative methods
if unreliable

-l A il
oo W |

'

- :
: ' * RVEDP ~ RAP,
| noPs/RVOTOB | No TS
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EVERYTHING HAS ITS LIMITATIONS

Dalek and stairs Cartoon
https://magazine.punch.co.uk/image/|00002ZvleumhOmDo
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