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Rationale

• RV failure is a complex clinical syndrome. Research 
has disproportionately focused on the failing LV.

• The RV is anatomically and functionally different 
from the LV and therefore our knowledge of LV 
pathophysiology cannot be extrapolated to the Right 
heart.



Contents

1. Anatomical and physiological features
2. Aetiology and pathophysiology of RVF
3. Diagnosis
4. Management



Sources / refs

1. RV Failure: Pathophysiology, Diagnosis and Treatment. 
Advanced Heart Failure Cardiac failure review 2019;5(3):140-
6

2. Anatomy, Function and Dysfunction of the RV JACC State-of-
the-art review Vol 73 No. 12 April 2019

3. Contemporary management of acute RVF: a statement from 
the Heart Failure Association… of the European Society of 
Cardiology, European Journal of Heart Failure 2016 

4. The ICU book P. Marino 2014



Anatomical/physiological features 1/7

• RV stroke work = 25%  LV
• RV thickness = 1/3  LV
• RV volume = 115%  LV
• RV contraction : longitudinal 

shortening (mostly) 
– LV contraction: circumferential

• But both share the septum: 
40% of RV contraction 
depends on septal contraction





RV perfusion

• RCA perfuses RV free wall and 1/3 of posterior 
septum (in RCA dominant, 70-85% population)

• RV perfusion occurs in systole and diastole (LV 
only diastole) therefore is more vulnerable to
– RV size increase (high intramural pressure in 

volume overload) and
– Hypotension (depends on systole and diastole)



RV relation to afterload



The unconditioned (not used to PA HTN) RV can 
overcome up to mean PA<40mmHg



RV dependence on AV synchrony

1. The failing RV (PA HTN) 
has very limited 
contractile reserve
– Cannot increase its SV by 

increasing contractility in 
the face of high afterload 

2. It is therefore very 
dependent on regular 
HR. 
– Diastolic filling depends 

on atrial contraction + 
AV synchrony



Ventricular interdependence



Aetiology pathophysiology 1/5



Pathophysiologic classification



RV specific pathophysiologic classification



RV myocardium response to PA HTN 





Diagnosis 1/5











Management 1/4







Summative management algorithm 
1. Restore HR. 

– Use sequential A-V pacing 
– Avoid ventricular pacing, 
– Promptly control SVTs (amiodarone, cardioversion etc.)

2. Optimise volume status 
– Fluid boluses (if PAWP<15mmHg) until PAWP=20mmHg or CVP=20mmHg 
– Diuretics frusemide (loop) iv +/- metolazone (thiazide) +/- RRT

3. Restore systemic BP (coronary perfusion)
– Use Norad and/or vasopressin (no effect on PVR) aiming at MAP >65mmHg or higher if 

CVP is high 
– Renal: MAP-CVP>65mmHg, 
– Brain: MAP-CVP>60-70mmHg, 
– Hepato-spachnic: MAP-CVP>50mmHg

4. Contractility 
– When CVP>15mmHg or PAWP>15mmHg start inodilators: Levosimendan, milrinone, 

dobutamine
– Avoid adrenaline

5. The role of pulmonary vasodilators is highly controversial



RV failure and cardiac surgery

1. ‘Cardiac surgery should be planned anticipating RV 
failure and RV function management should focus on 
prevention’.

2. High risk patients: 
– PA HTN, 
– RV dysfunction, 
– Severe LV impairment, 
– Long CPB time

3. Avoid liberal transfusion strategies 
– use caution in coagulopathy and products

4. Maintain AV synchrony
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