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Do babies need pain meds before, 
during, or after heart surgery? 



Unacceptable Outcomes 



 
 
Dr Robert Gross, Boston Children’s  
Aug 26, 1938 

7yo Lorraine Sweeney, 4 mos POST OP 



Dr Alfred Blalock, Johns Hopkins  
Nov 29, 1944 



Dr Anesthesia, DC Children’s Hospital 
Feb 1987 

•  25 week 760 gm Apgar 3/7  
•  IVH, Renal/Liver failure and Large PDA. 
•  2 wks of life: Transferred for PDA ligation. 
•  Signed informed consent for general anesthesia 
•  Unstable on way to OR 
•  Rx w/ Pancuronium and O2 
•  2 Days w/ hypertension and tachycardia 
•  Died 3 weeks post op 



AAP “Neonatal Anesthesia” 
Sept 1987  



CHNMC 1987 

KCK 



Successful Outcomes! 



The Drugs 



Classes of Drugs Used in 
Neonates w/ CHD 

n  Opioids 
n  Benzodiazepines 
n  Central Alpha 2 Agonists 
n  IV General Anesthetics 



Opioids 
n  Fentanyl 
n  Morphine 
n  Methadone 



Fentanyl 
n  FDA: “Safety & efficacy in children <2 

yrs  has not been established” 
n  Dose: 1-2 mcg/kg IV 
n  T1/2: 2.4 hrs 

n Neo <28 days (n=72): 1.3-16 hrs 
n  Duration of action: 30-60 min 
 



Morphine 
n  FDA: “Safety & effectiveness <18 yrs 

has not been established” 
n  Dose: 0.05-0.1 mg/kg IV/IM 
n  T 1/2: 1.5-4 hrs 

n Neo 4-13 hrs 
n  Duration of action: 3-5 hrs 
n  Notable SE: hypotension, pruritis 



Methadone 
n  FDA: “The pharmacokinetics have not 

been evaluated in the pediatrics” 
n  Dose: 0.05-0.1 mg/kg IV/PO 
n  T 1/2: 15-29 hrs 

n Neo: 41 hrs  
n  Duration of action: 22-48 hrs 



Benzodiazepines 
n  Midazolam 
n  Lorazepam 
n  Diazepam 



Midazolam 
n  FDA: “Safety and efficacy have been 

established in pediatric/neonatal pts” 
n  Dose: 0.05-0.2 mg/kg IV 
n  T 1/2: 0.8 – 3.3 hrs 

n  4- 12 hrs (critically ill neonates)  
n  Duration of action: 20-30 min 



Lorazepam 
n  FDA: Not for use in neonates (contains benzyl 

alcohol) 
n  Dose: 0.05-0.1 mg/kg IV/PR 
n  T 1/2: 4-12 hrs 

n  NEO: 24-50 hrs 
n  Duration of action: 4-8 hrs 



Diazepam 
n  FDA: “Contraindicated in pediatric pts 

<6 mos of age” 
n  Dose: 0.05-0.1 mg/kg IV/PO/PR 
n  T 1/2: 15-21 hrs 

n NEO: 40-50 hrs 
n  Desmethyldiazepam:50-100 hrs 



Central Alpha 2 Agonists 
n  Clonodine 
n  Dexmedetomidine 



Clonodine 
n  FDA: “Safety and effectiveness have not 

been established in peds pts” 
n  Dose: PO/transdermal 
n  T 1/2: 12-16 hrs 
n  Patch delivers for 7 days 



Dexmedetomidine 
n  FDA: “Safety and efficacy have not been 

established in pediatric pts” 
n  Dose:  1 mcg/kg IV Load  

n  0.2-1 mcg/kg/hr infusion 

n  T 1/2: 2 hrs 



IV General Anesthetic Agents 
n  Propofol 



Propofol 
n  FDA:“Not indicated in peds pts for ICU 

sedation….as safety and effectiveness 
have not been established” 

n  Dose: Load 1-2 mg/kg IV  
n  25-100 mcg/kg/min gtt  

n  T 1/2: 3.2-11 hrs 
n  Duration of action: 5-10 mins 



The Data…. 



“Randomized trial of fentanyl anaesthesia in preterm 
babies undergoing surgery: effects on the stress 
response” 
Anand KJ Lancet 10 Jan 1987 





Conclusion: 



“Pain is not an inotrope”- KCK 



But then….early extubation?? 



New Concerns in 2016 





Neuronal apoptosis in neonatal rats 
Loepke AW et al 
Cincinnati Children’s 



Anesthetics Included 





So how do we do it? 
n  Dedicated Pediatric Cardiac Intensivists 
n  Committed Pediatric ICU Nursing 
n  Collaboration with Neonatology, 

Pediatric Cardiology & Pediatric 
Anesthesiology 

n  Exceptional Pediatric Cardiac Surgery 



The Future of Neonatal 
Cardiac Intensive Care at SCH 

Pediatric Cardiac ICU- Opening June 2018 

1 2 3 4 5 6 

7 8 9 10 11 12 13 14 



The Chairman of the Committee on Fetus and 
Newborn of the American Academy of Pediatrics: 
"We did a small survey of neonatal units around the 
country about this issue. We found that there are still 
some units that regularly operate on the smallest, 
sickest premature infants using the same technique 
that your son experienced" (Poland, 1986).  



http://www.asahq.org/~/media/sites/asahq/files/public/resources/standards-guidelines/continuum-of-depth-
of-sedation-definition-of-general-anesthesia-and-levels-of-sedation-analgesia.pdf 

MINIMAL MODERATE DEEP GENERAL 

Levels of Sedation/Analgesia 

A 
B 
C 



ASA Physical Status Classification 

n  Class I -A normally healthy patient. 
n  Class II -A patient with mild systemic disease 
n  Class III -A patient with severe systemic 

disease 
n  Class IV -A patient with severe systemic 

disease that is a constant threat to life 
n  Class V- A moribund patient who is not 

expected to survive without the operation 



Goals of sedation 
n  Analgesia= pain control 
n  Amnesia= loss of memory 
n  Anxiolysis= diminishing anxiety 
n  Induce sleep like state 
n  Control movement/behavior 
n  Any or all of the above 



Classes of Drugs No Longer in 
General Use 

n  Antihistamines 
n  Chloral hydrate 
n  Barbiturates 
n  Phenothiazines 





Ketamine 
n  FDA 
n  Dose:  1-3 mg/kg IV/IM 
n  T 1/2: ##hrs 
n  Duration of action: ##hrs 
n  SE: hypertension, tachycardia 



Propofol 



New Drugs 
n  Ketoralac 
n  Acetaminophen IV 





Pain in Infants 


