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Objectives

The Challenge of the RV
Review Normal RV measurements

Doppler Assessment

What we are doing in GR
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Case 1

75 year old man who presented with progressive dyspnea and
fevers.

PMH: Rheumatic MV Disease who is status post 3 mitral valve
replacements over 35 years, most recently in 2003.

Permanent atrial fibrillation on anti-coagulation.

RV Function?
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Right Ventricle

gular shape
1plctely scen m any

ecul ns
cular outflow tract

longitudinal fiber onentation

Tighe, Dennis. ASCeXAM Review Course
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Years of research focused on LV

Shape requires multiple views to
visualize

Size more sensitive to changes in
probe angles

No standardized indexed volumes
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The Basics of RV Assessment

RA Size
RV Size

RV Function (fractional area change, TAPSE, S', or myocardial
performance index)

Right Sided Pressure
* IVC to Assess RA pressure
* PA End Diastolic Pressure

» Septum
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Table 1 Summary of reference limits for recommended
measures of right heart structure and function

Variable Unit Abrnonmal lustration

Chamber dimensions
HV basal diameter cm =42 Figure 7

RV subcostal cm =06 Figure 5 Note lack of mlld,
wall thickness
RYOT PSAX cm =27 Figure & mOderate= or severe
distal diameater
RVOT PLAX proximal cm »3.3 Figure B
diameter
RA major dimension cm >5.3 Figure 3 H
RA minor dimension cm =4.4 Figure 2 Values nOt Indexed for
RAend-syatolicarea  em® -8 Figure 3 body size. Patients at
Systolic function
"TAPSE om <16 Fgure 17 extremes may be
Pulsed I_Doppier peak cmis <10 Figure 16 miSIabeIed.
velocity at the annulus
Fulsed Dopplar MPI - =0.40 Figure 16
Tissue Doppler MPI = =0.56 Figures 16 and
FAC (%a) 9% <35 Figure @
Diastolic function
E/A ratio - <0.B ar =21
E/E’ ratio = =6
Deceleration time (ms)  ms <120

FAC, Fractional area change; MP!, myocardial performance indg
PLAX, parasternal long-axis; PSAX, parasternal short-axis; HA, rig
atrium: 8V, right ventricle: 2410, right vantricular diamatar; 5V0OS
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RA Size

RA Major

-abnormal > 53 mm

RA minor

-abnormal > 44 mm

RA Area (at end of RV systole)

-abnormal > 18 cm2

Volume Assessment not
recommended due to paucity of
data
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RV Size

RV Basal (RVD1)

-abnormal > 42 mm

RV Mid (RVD2)

-abnormal > 35 mm

RV Longitudinal (RVD3)

-abnormal > 86 mm
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RVH

Best measured in subcostal views at end diastole

> 0.5 cm abnormal

1_-‘._1\(-_.’-:,
Frederik Meijer Heart & Vascular Institute SPECTRUM HEALTI-.'I%"

RV Size Pearls

The eyeball: RV should be about 2/3 LV
Central TR suggest RV or annulus 'too big'

RV Basal most helpful in determining if TV Ring should be
placed during MV surgery (literature suggests > 40 mm)

If RV is apex forming, it's way too big
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RV Systolic Function

TAPSE (Tricuspid Annular Plane Systolic Excursion)

Systolic excursion velocity (S')

Fractional Area Change

Pulsed Doppler RV MPI

Tissue Doppler RV MPI

Visually estimated, ie. eyeball

B
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TAPSE

Simple and reproducible. Assumes no regional abnormalities.

-normal > 16 mm

h 1L 2472 mm]
-~

"
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Systolic Excursion Velocity (S')

Similar toTAPSE except
PW measures velocity
(instead of distance).

1 TRICUSPID E' 0.068 m/
TRICUSPID E/E' 9.86'

Again, assumes basal RV
represents ventricle

Abnormal <10cm /s

B
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Fractional Area Change (FAC)

Trace RV in systole and diastole
Abnormal < 35%

!%

FAC 60%
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RIMP: Right Ventricluar Index of Myocardial Performance
A ;

Tricuspid Inflow
Pulsed Doppler

AKA MPI or Tei Index

Can measure with PW Doppler or Tissue
Doppler

(A: pulse Doppler, B: tissue Doppler) RvOT
Pulsed Doppler

Isovolumic Time (IVRT + IVCT) / Ejection
Time

Falsely low if RA Pressure is high (shortens
IVRT)

Abnormal > 0.4 by PW or > 0.55 by Tissue
Doppler
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Estimating RA Pressure Based on IVC

Table 3 Estimation of RA pressure on the basis of MG diameter and collapse

Variable Wormal [0-5 (3 mm Hol  Intermediate (5-10 [8] mm Ha) High (15 mm Ha
IVC dismezer =21 cm =2.1cm =2.1em =21 em

Cal apse with aniff =509 B0 =50% =30%

Secondary Indices of slevated RA pressure » Restrictve filling

« Tricu=pld EE" = §
= Diastolic flow predominance in hepatiz
veins [systolic filing fraction < 55%:)
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Right Ventricular Systolic Pressure
TRV=28 m/s

P, 3t TR Vmax

Vmax 277 cmis

Max PG 31 mmHg
<« TR Vmax

Vmax 280 cm/s

Max PG 31 mmHg

=100

W"T cm/s

=-100

=-200

s
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TR

Like MR, unusual to Assessing the Severity of TR

have normal RV =
B) TR Velocity Profile

and RA size and ' (RA, V- Wave
function if severe | *
TR

\
\
\

D) Reversal of Hepatic Vein

C) % Jet Area / RA Area T
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Severe TR

Dense CW Signal

Early equalization of
pressure

Most often to secondary to
RV pathology, not intrinsic
valve disease

2‘*
)
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Right Ventricular Pressure -- The Septum

D Shaped Septum
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PA End Diastolic Pressure

4 (Pl end diastolic velocity)"2 + RA
Pressure (from IVC) to estimate PA
EDP

Reasonable surrogate for PCWP if no
PH
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Case 2

65 year old woman with
paroxysmal Afib who presented
with acute onset of dyspnea.
Cardiology consulted for
recurrence of AFib.

What is the diagnosis?

What is notable about RV
function?
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McConnell's Sign

Regional wall motion abnormality seen in acute PE:
-RV Free wall akinesis

-preserved function of RV apex

Probably a result of acute RV dysfunction and tethering of RV to
LV

Inadequate sensitivity or specificity to be terribly useful

Frederik Meijer Heart & Vascular Institute SPECTRUM HEALTI-.'I%

Clinical Practice

Eyeball size compared to LV. RV should be a little smaller.

If size and function, IVC and RVSP clearly normal, move on.

If clearly abnormal, do not perseverate. Mild - Moderate - Severe
in the eyes of beholder.

In tweeners, multifactorial approach with RV basal diameter, a
functional assessment (?leaning toward S' or TAPSE), functional
TR
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Helpful Resources

CUIDELINES ARD STANDARDS

Guidelinss for the Echocardiographic Assassmant of
the Right Heart in Adults: A Report from the American
Society of Echuc:]l‘dlogm:i?'

Encorsad by he European Associatior of Echozardio
branch of the Eurcoean Soci:n;' of Cardiclog?f. and the

wh aphy
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IASE

dvaiogy 2010138857 13|
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3y ki, Terewarbagenchy, Tght sivkim, Fasetsiran
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InEroved raviGanon S Chamiter Quantificatian. secten,
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