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Right Ventricular Dysfunction 



    

Primary right ventricular dysfunction is a common finding 

after CPB in neonates, infants, and children 

  

After repair of  TOF,  

Preexisting right ventricular hypertrophy,  

A right ventriculotomy, and the placement of  a transannular 

patch across the right ventricular outflow tract, 

 Resulting in acute pulmonary regurgitation and right ventricular 

volume overload 

 

 

 

 

 

 

 

Right Ventricular Dysfunction 



Lowering PVR  

 

Preserving coronary perfusion without distending 

the RV  

 

Management of Right Ventricular Dysfunction 



Metabolic acidosis should be treated 

  

Inotropic agents selected for their vasodilating properties 

(e.g., dopamine, amrinone, or milrinone) 

  

In cases of  extreme ventricular dysfunction, low-dose 

epinephrine (0.01 to 0.03 µg/kg/min) may provide inotropy 

without vasoconstriction 

 

Mechanical ventilation should be adjusted to assist right 

ventricular function and minimize PVR 

Management  of Right Ventricular Dysfunction 



In contrast with the LV, normal RV receives 2/3 of  its 

coronary filling during ventricular systole 

 

Maintaining a normal or slightly elevated systolic arterial 

pressure maximizes coronary perfusion to the RV  and 

augments contractility 

 

Management of Right Ventricular Dysfunction 



If  the need for inotropic support persists after the  early post-

CPB period, a critical evaluation for other structural and 

functional abnormalities should be aggressively pursued 

Management of Right Ventricular Dysfunction 



Preload should be maintained at a normal to slightly elevated level 

 

Overdistention of  the RV, however, is not well tolerated 

 

CVP much above 12 to 14 mm Hg is poorly tolerated in neonates 

and infants with right ventricular dysfunction 

 

 

 

 

 

Management  of Right Ventricular Dysfunction 



If  right ventricular dysfunction is severe, the sternum should be 

left open 

 

Allow right-to-left shunting at the atrial level (repairs for tetralogy 

of  Fallot and truncus arteriosus) 

 

Management of Right Ventricular Dysfunction 



If  right ventricular dysfunction persists to the extent that systemic 

cardiac output is compromised, consideration should be given to 

extracorporeal life support extracorporeal membrane oxygenation 

[ECMO]  

Management of Right Ventricular Dysfunction 



When ECMO is used for circulatory support, veno-arterial 

cannulation is preferred 

 

Patients placed on ECMO because they fail to separate from 

CPB demonstrate significantly greater mortality than do those 

for whom ECMO was instituted later in the postoperative 

course 

Management  of Right Ventricular Dysfunction 



Pulmonary Artery Hypertension 



Pulmonary arterial hypertension (PAH) is defined by the 

presence of  mean pulmonary arterial pressure greater 

than 25 mm Hg at rest or 30 mm Hg during exercise 

PAH 



Acute increases in PVR resulting in pulmonary 

hypertensive crises cause: 

 

Increase in right ventricular afterload 

Right ventricular dysfunction 

Hemodynamic decompensation 

PAH 



 

Inadequate PBF,  

Inadequate left ventricular preload,  

low cardiac output,  

Biventricular failure  

The associated hypotension results in coronary ischemia, 

which worsens this cycle 

Suprasystemic pulmonary artery pressure results 



Perioperative factors thought to precipitate a  

pulmonary Hypertensive crisis 

 

Hypoxia 

Hypercarbia 

Acidosis 

Hypothermia 

Pain 

Airway manipulations 





 Reduction of  PVR is accomplished by: 

 Altering ventilation pattern 

 Inspired oxygen concentration 

 Blood pH  

 

 Paco2 is a potent mediator of  PVR, especially in the newborn and 

young infant 

 

 Reducing Paco2 to 20 mm Hg and increasing pH to 7.6 produces a 

consistent and reproducible reduction in PVR 

 

 Manipulating serum bicarbonate levels to achieve a pH of  7.5 to 

7.6 while maintaining a Paco2 of  40 mm Hg has equal salutary 

effects on PVR 

Management of PAH 



Both the Pao2 and the PAo2 decrease PVR as well 

 

In the circumstance of  intracardiac shunts, changes 

in FIO2 have little effect on Pao2 

 

Increasing the FIO2 is probably a direct pulmonary 

vasodilatory effect of  PAo2 rather than Pao2 

Pao2 and the PAo2 



In neonates and infants CV         FRC 

 

Careful inflation of  the lungs to maintain FRC  will 

selectively reduce PVR 

 

In practice, this is accomplished with relatively 

large TV and low RR 

 

Generally, TV of  15 to 25 mL/kg is required 

  

RR of  15 to 25 bpm is used for neonates and infants 

 

PBF occurs predominantly during the expiratory 

phase, this setting also allows prolonged expiratory 

phase to promote blood flow   

Ventilation Pattern 



PEEP must be applied cautiously during the post-CPB 

period 

 

Low PEEP (3 to 5 mm Hg) prevents narrowing of  the 

capillary and reducing PVR 

 

Higher PEEP or excessive MAP results in alveolar 

overdistention and increase PVR 

Ventilation Pattern 



Pharmacologic Interventions 

Phosphodiesterase inhibitors (Amrinone and Milrinone) 

Isoproternol 

Prostaglandin E1 and Prostacyclin 

Ultra–short-acting intravenous vasodilators (Adenosine and ATP-like 

compounds) 

Inhaled vasodilating agents, (NO) an endothelium-derived vasodilator 

 Sildenafil is a selective phosphodiesterase type 5 inhibitor 

Bosentan is a dual endothelin receptor blocker 



Management strategies for postoperative PAH 

Sedation & pain control 

Genteel manipulation of  airway 

Prevention of  hypothermia 

Moderate hyperventilation: 

(Pco2 between 30 and 35 mm Hg) 

Moderate alkalosis (pH > 7.5) 

Increased inspired oxygen 

Optimization of  PEEP(to maximize functional residual capacity) 

Pulmonary vasodilators  

Maintenance of  an intracardiac right-to-left shunt 
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