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Objectives Methalist

* |dentify causes of RV dysfunction.

* Highlight the role of echocardiography in the evaluation of RV size
and function.

 Review the role of CMR in RV evaluation.
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Causes of RV Dysfunction

TABLE 1 Etiologies of RV Pressure Overload, Volume Overload, and RV Cardiomyopathy
RV Pressure Overload RV Volume Overload RV Cardiomyopathy
Pulmonary hypertension* Valvular regurgitation Myocardial infarction
Pulmonary arterial hypertension Tricuspid ARVC
Due to left heart disease Pulmonary Dilated cardiomyopathy
Due to lung disease and/or hypoxia Systemic-to-pulmonary shunt Hypertrophic cardiomyopathy
CTEPH and other pulmonary artery obstructions Atrial septal defect Amyloidosis
Unclear and/or multifactorial mechanisms Partial anomalous pulmonary vein drainage Myocarditis
Pulmonary valve stenosis High output statest (i.e., thyrotoxicosis) Sarcoid
Pulmonary artery stenosis Transplant
Pulmonary embolism Post-surgery
Post-LVAD
Cardiotoxicity (i.e., chemotherapy)
Sepsis

Sanz et al. JACC 2019
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. Peripheral
Heart Failure h creuation
Bad prognosis Pushing uphill against large pressure gradients
— Hypertension
Aortic valve pathology
- Healthy cardiac Left
. . ), ventricle
— circulation ’
P Low work against low pressure gradients LV stiffness
___ LV contractile impairment
Peripheral Mitralwvalve pathology
— _ circulation Left
e y : : atrium
C Left Compliant circulation
‘ ; Normal aortic valve
—— ~ ventricle
e Good prognosis Minimal . o ; Pump work /' Left atrial stiffness
pump work Left Good LV-contractile and lusitropic function required Reducedfiionary vascular compliance
required atrium +++ Increased pulmonary vascular resistance

' Compliant left atrium and pulmonary vasculature

Right ventricle Right ventricle

André La Gerche et al. JACC 2019
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Anterior RV wall RVOT and PA RV inflow

Rudski et al. JASE 2010
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Bifurcation of the PA RV short-axis at MV level RV short-axis at PM level

Rudski et al. JASE 2010
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4-chamber view Modified 4-chamber view

RV focused view 5-chamber view

Rudski et al. JASE 2010



Subcostal Views "MNethaolist

DEBAKEY HEART &
VASCULAR CENTER

4-chamber view Short axis view of the basal RV

Rudski et al. JASE 2010
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. RCA: Posterior Descending Artery
. RCA: Acute Marginal Branch

Anterior . RCA: Conus Branch
B La0
RVOT
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LV
Parasternal view of RV inflow Parasternal long-axis of RVOT Subcostal short-axis of basal RV
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RV apical 5-chamber view RV apical 4-chamber RV apical coronary sinus view

Rudski et al. JASE 2010



Inferior Ml complicated by RV infarction Methalist
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RV dilation
RVOT PLAX diameter > 30 mm RVOT proximal diameter > 35 mm RVOT distal diameter > 27 mm

A TR

éRVOT Prox
\:\ - ) : .
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Rudski et al. JASE 2010
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RV dilation

e RV basal diameter: > 41 mm
* RV mid diameter: > 35 mm
RV longitudinal diameter >83 mm

Rudski et al. JASE 2010
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« Therecommended parameter to assess RA size is RA
volume
« The normal ranges for 2D echocardiographic RA volume are
« 21 £6 mL/m?in women
« 25+ 7mL/m?in men

Lang et al. JASE 2015.
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End diastole

RV hypertrophy: RV end diastolic wall thickness > 5 mm

Rudski et al. JASE 2020



Fractional Area Change (FAC) Methalist
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FAC = (EDA-ESA)/EDA

Abnormal RV FAC < 35

Rudski et al. JASE 2020



3D RV Volumes and RVEF Metholist
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A Multi-beat RV focused 3D volume 4-chamber view C
’ Pulmonary valve

'

Tricuspid valve

Interventricular

septum

Abnormal RV 3D EF <45%

Lang et al. JASE 2015.



Tricuspid Annular Plane Systolic Excusion Methalist

DEBAKEY HEART &

(TAPSE)

1L 2472mm

Abnormal TAPSE <17 mm

Rudski et al. JASE 2020



Methalist

DEBAKEY HEART &
VASCULAR CENTER

Tissue Doppler of the Tricuspid Annulus

Abnormal Pulsed Doppler S wave (<9.5 cm/sec)

Rudski et al. JASE 2020
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[Peak S S’Mf];!” | RV free wall strain = -29%
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Abnormal RV free wall 2D strain > -20%

Lang et al. JASE 2015.
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Additive Value of RV Strain

Clinical Indication for RV Systolic Function Assessment

W

| o | | o i B 1
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Congenital Heart
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Disease (CHD)

Tricuspid
Regurgitation (TR)

J

Heart Failure (HF) I

Additive Value of RV Longitudinal Strain

to Conventional Parameters

v

Muraru at al. European Heart Journal - Cardiovascular Imaging (2022) 23, 898-912
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Estimation of PA Pressures Methalist
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TRV =28 m/s

P, 22 TR Vmax
At Vmax 277 cm/s
\ Max PG 31 mmHg

+ TR Vmax
Vmax 280 cm/s
Max PG 31 mmHg

1 PV Vmax 3.05 m/s
PV maxPG 37.13 mmHg
2 PRend ¥max 2.29 m/s
PRend PG 20.97 mmHgy

Rudski et al. JASE 2020
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Variable Normal (0-5 Intermediate (5-10 (8) mm Hg) | High (15 mm
(3) mm Hg) Hg)

IVC Diameter <2.1cm <2.1cm >2.1cm >2.1cm

Collapse with > 50% <50% > 50% <15%

sniff



Echocardiographic Features of pulmonary HTN Metholist
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PH related to HFrEF/HFpEF Methaolist
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AV

LA dilation

E/A ratio 2.75



RV Strain Secondary to a PE Methalist
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RV Strain Secondary to a PE Methalist

D-shaped septum McConnell’s Sign
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Role of CMR in RV Assessment Methaodist

DEBAKEY HEART &
VASCULAR CENTER

* Assessment of
« EDV, ESV, RV SV and RV EF
* [ntracardiac shunts
* RV mass
* Regional wall abnormalities
« Strain
* Myocardial perfusion
» Myocardial edema
* Fibrosis/necrosis

Kawel-Boehm et al. J Cardiovasc Magn Reson (2020)
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Arrhythmogenic Right Ventricular Cardiomyopathy

Major Criteria

+ Regional RV akinesia dyskinesia or aneurysm and one of
the following at end diastole:

2 PLAX RVOT =232 mm (corrected for body size
[PLAX/BSA] 219 mm/m”)

2 PLAX RVOT 236 mm (corrected for body size
[PLAX/BSA] 221 mm'm?)

o Fracuonal area change <33%

TTE

« Regional RV akinesia or dvskinesia or dvssyvnchronous
RV contraction and one of the following:

o Ratio of RV end-diastolic volume to BSA =110 mL m:
(male) or 2100 mL/'m" (female)
= RV gjection fraction =40%%

CMR

« Regional RV akinesia, dyvskinesia, or aneurysm

Minor Criteria

+ Regional RV akinesia dyskinesia, and one of the following at end diastole:

¢ PLAX RVOT 232 and <36 mm (corrected for body size [PLAX/BSA] =18
and <21 mm mz)

¢ PLAXRVOT 229 and <32 mm (correctad for body size [PLAXBSA] =16
and <19 mm I:I:j

= Fractional area change »33% and =40%

» Regional RV akinesia or dyskinesia and one of the following:

= Ratio of RV end-diastolic volume to BSA =100 mL m: and <110 mL m:
) )
(male) or =00 mL/'m"~ and <100 mL/'m" (female)

= RV ejection fraction >340% and <43%

Regional RV akinesia, dvskinesia, or aneurysm




Summary Methalist

* RV dysfunction can occur secondary to RV pressure overload, RV
volume overload, or RV myopathy.

* Echocardiography plays an instrumental role in RV evaluation.
Multiple parameters need to be taken into consideration when

evaluating RV size and function.
 CMR additionally has a role in RV assessment and delineating the

type of RV myopathy.




Thank You!

nnfaza@houstonmethodist.org

@NadeenFaza
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