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Introduction 

 Cardiac rhythm disturbances are commonly observed in 
critically ill children. 

 

 A given arrhythmia may constitute the primary disease process, 
occur secondary to another disorder, or represents a 
complication of management. 



Introduction 

 Optimal evaluation and management of 
arrhythmias in the critical care setting include: 
 
– Prompt haemodynamic stabilisation of the patient. 

– Use of modalities immediately available at the bedside. 

– Concurrent identification and correction of predisposing or 
causative factors. 



Outline 

 Definition and etiology of arrhythmias 

 Arrhythmias in congenital heart diseases 

 Management of arrhythmias in the unstable 
patient.. 

 Temporary pacing in PICU 

 Arrhythmias in ostensibly healthy patients 

 Arrhythmias during tracheal intubation 





Electrocardiographically 

• Arrhythmias can be characterized as: 
 

– Bradycardia 
• Sinus node bradycardia 
• Atrioventricular (AV) block 

– Extrasystoles 
• Supraventricular 
• Ventricular 

– Tachycardia 
• Supraventricular 
• Ventricular 



Conceptual approach to arrhythmias 

• Location 

• Mechanism 

• Duration 

• Etiology 



“Anatomical” classification of arrhythmias 

• Atrial 
• Junctional  
• Ventricular 
• Atrioventricular 



Mechanisms 

• Reentrant (e.g. macro-reentrant tachycardia) 
 

• Focal (e.g. automatic or micro-reentrant tachycardia) 

Reentry mechanisms may account for 
more than 80% of clinical arrhythmias  



Temporal descriptors of Arrhythmias  

• Non-sustained arrhythmias 
– Duration of less than 30 seconds 

 
• Sustained arrhythmias 

– Last for greater than 30 seconds or require immediate 
termination due to hemodynamics compromise 

 
• Frequency of occurrence 

– Paroxysmal, recurrent, chronic recurring or permanent. 



Etiology of Arrhythmias 

• Iatrogenic 
 

– Post-procedural 
– Mechanical 
– Ischemic 
– Metabolic 
– Infectious 
– Multi-factorial 

• Non-Iatrogenic 
 

– Ischemic 
– Scar-related (fibrosis..) 
– Metabolic 
– Infectious 
– Multi-factorial 



• Pathophysiologic causes of early postoperative arrhythmias: 
 

– surgical injury caused by myocardial incision or cannulation 

– sutures affecting function of the AV conduction system 

– rapid changes of intracardiac pressures caused by volume and 
pressure fluctuations. 

– ... 





• Arrhythmias can result from perturbations of other 
organ systems, such as:  
 

– Renal failure or diarrhoea with electrolyte disturbances  

 

– Gastroesophageal reflux or myocardial infarction resulting 

in vagotonia and bradycardia 

 

– Pain releasing cathecolamines  tachycardia 



• Arrhythmias can produce dysfunction in other organ 
systems, due to hemodynamic compromise or 
embolic phenomena: 

 
  

– Hypotension from tachycardia or bradycardia may cause 

decreased cardiac output, poor perfusion and organ 

dysfunction.  

 

– Intracavitary thrombus formation from a persistent atrial 

arrhythmia may result in systemic or pulmonary 

embolisation. 



Arrhythmias in the PICU 

• Rapid assessment of haemodynamic stability is 
mandatory, including: 

 

– Level of consciousness 
– Ventilation  
– Tissue perfusion 
– Blood pressure and other vital signs 

• If time allows:  
– Acid-base balance, electrolytes.. 
– Serum lactate, mixed venous oxygen saturation, 

etc. 



Arrhythmias in the PICU 

• Potentially life-threatening arrhythmias may 
require acute interventions: 
– Drugs 
– Cardioversion, Defibrillation 
– Temporary pacing 
– ECMO 

• If the patient is sufficiently stable, therapy may 
be deferred until the arrhythmia can be more 
precisely characterized: 

 

– EKGs, Trans-esophageal EKG,  
– Cardiologist, Ecocardiography, .. 



Clinical case 

• Term baby, normal perinatal transition. Not feeding well at 
25 days of life..  

• Diagnosis of PSVT (paroxysmal supraventricular 
tachycardia) in a paediatric ED. Treated with amiodarone, 
with no success. Transferred to our unit. 

• On arrival, 270 bpm, still compensated, but in few hours 
severe myocardial disfunction due to incessant 
tachycardia, despite: 
– Diving reflex, adenosine, cardioversion, amiodarone, 

metoprolol... 



Clinical case 
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Temporary pacing in PICU 





Temporary pacing in PICU 

• Most common arrhythmias post congenital cardiac 
surgery involve either rate or conduction abnormalities. 

 
• Thus, temporary pacemaker systems are a common form 

of electrical therapy in the postoperative period. 
 
 



Temporary pacing in PICU 



Basic temporary pacemaker function 

The three main functions of the system are: 
 

 Pacing 
 
 Sensing 
 
 Timing 



Sensing concept 



Pacemaker Wire Removal...!! 
 

• The wires are removed by constant gentle traction.  
 
• If they cannot be removed easily by traction, they should be pulled 

as far as is felt safe and cut as close to the skin as possible, 
allowing the cut ends to retract.  

 
• Bleeding of short duration from chest drains can be expected. There 

is a small risk of tamponade. (anticoagulation should be held before wire removal) 

 
• There is no evidence that retracted wires cause any harm.  

Skippen et al. Pediatr Crit Care Med 2010;11:133-138 





Out of 278 pts, there were 97 
episodes of arrhythmia in 53 patients 
(19%).  



Of the six tachyarrhythmias, four were related to 
placement or migration of central venous lines and two 
occurred during aminophylline infusion. 



11-month-old boy with viral bronchiolitis, during 
aminophylline i.v. infusion (serum drug level below therapeutic range) 





• There was a statistically higher prevalence of 

abnormal rhythms and conduction abnormalities 

during intubation without atropine [26.5%] versus 

with atropine [4.5%]; OR, 0.14 [95% CI, 0.06–0.35], p < 0.001). 











 Thanks! 
paolo.biban@ospedaleuniverona.it 
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