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PICU management Heart Failure



Objectives

ÅIdentifying common causes of heart 
failure in children

ÅDiagnoses of cardiac lesions associated 
with heart failure 

ÅICU management plan



What are the common causes of heart 
failure in children?

ÅCongenital Cardiac Diseases

ÅAcquired cardiac diseases
ïCardiomyopathy

ïMyocarditis (usually with CHF)

ïPericarditis

ïArrhythmias

ïKawasaki

ïToxic (adriamycin)

ÅIn association with systemic diseases or 
syndrome



Congenital Heart Diseases 
leading to heart failure

ÅApproximately 1% of infants have CHD. 

ÅCommon symptoms at presentation 
1) Heart Failure

2) Cyanosis
3) Heart murmur

4) Apnea

5)   Cardiogenic shock



Other causes of failing dilated heart in 
children



Case Scenario

Å2 weeks old infant brought in by parents 
with difficulty breathing

ÅHR 180, BP 50/P, RR 80, T 37.5

ÅPoor feeding and tachypnea since birth

ÅPale with mottled skin

ÅDelayed capillary refill

ÅPoor perfusion



Differential Diagnosis of Infant Shock

Åinfection (septic shock/ meningitis) 

ïbacterial: GBS, E. coli, S. aureus 

ïvirus: enteroviruses, H. simplex 

Åmetabolic: amino/organic acidopathies, 
urea cycle defect

Åóhypoxic shockô: eg. RSV, C.N.S disease

Åheart disease: congenital or acquired



A 10 days old infant was referred to our ICU because of 
respiratory distress progressed rapidly to shock state 



LV Outflow Obstruction

ÅCoarctation of the aorta

ÅHypoplastic left heart syndrome

ÅAortic stenosis (presents later)

ÅñAny neonate in shock that does not respond to 
fluids or pressors has LV outflow obstruction 
until proven otherwiseò

Åcomplete obstruction incompatible with life 
unless there is shunting



Coarctation of the Aorta
{Most common cause of heart failure in the first month of life}

Most often distal to L subclavian



Management of left sided 
obstructive lesions 

ÅStabilization, PGE2 

ÅASAP surgical repair



Case ( 9): A 2 months old boy presented to emergency room in 
severe respiratory distress. He required intubation and 

mechanical ventilation. After intubation CXR was obtained.



VSD 
{Left to Right Shunt}

ÅMost common congenital lesion

ÅLarge VSDôs may be silent and 

become symptomatic in first few 

weeks as pulmonary resistance ®

ÅSOB and diaphoresis with feeds

ÅPoor weight gain

ÅSystolic murmur

ÅCXR demonstrates CHF



PDA



Increase pulmonary blood flow
from left to right shunt





ICU management of intractable 
heart failure

ÅDiruetics, afterload reduction, positive pressure 
ventilation

ÅPatients with significant left to right shunt may 
present in:
ïIntractable heart failure

ïRequired prolong intubation

ïSevere respiratory infection that can not be cleared

ïPersistent patchy lung infiltrate

All the above mentioned complication may not improve 
until the L -R shunt is eliminated by surgical repair
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Acquired Heart Disease

ÅAcquired

ïCardiomyopathy

ïMyocarditis (usually with CHF)

ïpericarditis

ïDysrhythmias

ïKawasaki



CHF - Etiology

Åpresents immediately at birth
ïanemia, acidosis, hypoxia, hypoglycemia, 

hypocalcemia, sepsis

Åpresents at 1 week (congenital)
ïPDA in premature infants

Åpresents in first month (congenital) 
ïHPLV, aortic stenosis, coarctation, VSD presents later 

Åpresents later (acquired)
ïmyocarditis, cardiomyopathy (dilated or 

hypertrophic), SVT, severe anemia, rheumatic fever



Case presentation

Å7 month old with irritability, poor feeding 
(fatigues), poor weight gain, fast 
breathing

Åno fever or runny nose

Åphysical exam: HR 160, RR 60, BP 80/40 
with minimal respiratory distress, gallop 
rhythm, rales

ÅHepatomegaly



Dilated Cardiomyopathy



Myocarditis

Åleading cause of dilated cardiomyopathy and one of 
the most common causes of acute CHF in children

Åetiology: idiopathic, viral, bacterial, parasitic

Åhallmark is CHF

Åfailure to respond to bronchodilators in wheezing 
child

Åtreatment includes inotropes, afterload reduction, 
diuretics.

ÅIVIG, steroid, immuno-suppresion  are controversial



Special attention!!

ÅIntubation can be nightmare with significant 
incidence of cardiac arrest during induction.

ÅCPAP alone, is possible alternative choice if 
tolerated with caution.

ÅNegative pressure ventilation is reported to 
be useful

ÅPositive pressure ventilation and PEEP help 
by:
ïMinimizing venous return

ïDecrease pulmonary edema and alveolar capillary 
leak

ïDecrease WOB and metabolic demands

ïDecrease the left ventricular afterload 



Invasive Mechanical 
Support of Heart

ÅECMO

ÅVentricular assist device
- Refractory Cardiac output state

- bridge to heart transplant

- After Cardio-pulmonary 
resuscitation

- In myocarditis refractory to medical 
mangement 



Pericarditis

Åsharp stabbing precordial pain

Åworse with supine and better leaning 
forward

Åno sensory innervation of the pericardium

ïpain referred from diaphragmatic and pleural 
irritation


