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Objectives

 To understand how the RV differs from the LV and how 

they relate to each other.

 To develop an approach to RV failure in patients with PH 

based upon physiological principles.



Different by design

Srivastava et al, Cell. 2006



Circulation. 2008;117:1436-1448



What the RV

“sees”

• Resistance

• Compliance

• Impedance 



Circulation. 2012;125:289-297.)

Compliance =

SV / pulse pressure

Resistance =

(mPAP-PCWP)/Q





Circulation. 2013;128:2016 



Circ Heart Fail. 2013;6:953 



Adaptation vs. decompensation…

Gomez-Arroyo J, et al. Ann Am Thorac Soc 2014; 11:1101-15.

Functional RV 

Hypertrophy RV Failure

A. Sufficient hypertrophy

B. Sufficient capillaries

C. Sufficient energy

D. Preserved 

mitochondrial function

E. Preserved contractility

Decompensation

A. RV-PA uncoupling

B. Insufficient muscularization

C. Ischaemia

D. Fibrosis

E. Extracellular matrix 

remodelling

F. Fibrosis

G. Apoptosis

H. Autophagy
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Functional RV 

Hypertrophy RV Failure

A. Sufficient hypertrophy

B. Sufficient capillaries

C. Sufficient energy

D. Preserved 

mitochondrial function

E. Preserved contractility

Decompensation

A. Insufficient hypertrophy/

growth arrest

B. Capillary rarefaction/

decreased angiogenesis

C. Metabolic remodelling/

Insufficient energy production

D. Mitochondrial dysfunction

E. Inflammation

F. Increased ROS

G. Neurohormonal activation

H. Alterations in gene 

transcription

I. Post transcription 

modification





Ventricular dependence

Impairs cardiac output

 Series effect

 Reduced RV output Reduced LA filling

 Compressive effect

 Direct physical influence of RV on LV



Am J Respir Crit Care Med 2012, 

186( 2):181–189



Treating RV failure…



Treating RV failure…



Correct precipitating factors

 Arrhythmia

 Pulmonary embolism

 Noncompliance

 Sepsis

 Disease progression

 Surgery

 Pregnancy

That which does not kill me postpones 

the inevitableEur Resp J 2010;35:1286



Improving RV 

function Goals

• Reduce RV preload

• Reduce RV afterload

• Improve ventricular interaction

• Improve contractility

Caution

• Preserve coronary blood flow

• Preserve systemic blood 
pressure

• Avoid tachycardia



 Alpha agonists

 Vasopressin

Support systemic 

blood pressure



Recovery?

? Definitive therapy for RV failure

Gomez-Arroyo J, et al. Ann Am Thorac Soc 2014; 11:1101-15.

Functional RV 

Hypertrophy

RV Failure

A. Sufficient hypertrophy

B. Sufficient capillaries

C. Sufficient energy

D. Preserved 

mitochondrial function

E. Preserved contractility

Decompensation

 ? Medical therapy  

 Lung transplantation Katz JACC, 1996;27(2):384

 PTE surgery Reesink J Thor CVS, 2007;133:58

A. Insufficient hypertrophy/

growth arrest

B. Capillary rarefaction/

decreased angiogenesis

C. Metabolic remodelling/

Insufficient energy production

D. Mitochondrial dysfunction

E. Inflammation

F. Increased ROS

G. Extracellular matrix 

remodelling

H. Fibrosis

I. Autophagy



Know when 

to get out





I am done…


