Appendix 2: Pediatric Physiology Summary

· Cardiovascular - Systemic vascular resistance is relatively fixed and cardiac output is more sensitive to heart rate.
· Respiratory
· Decreased Functional Residual Capacity – Rapid O2 desaturation from apnea predisposes neonates and infants to atelectasis.
· Small airway with greater resistance
· Increased O2 requirements
· Chest wall is more compliant
· Hypoxic and hypercapnic ventilatory responses are more severe in children 
· Immature respiratory centers
· Renal system is immature and newborns are less able to concentrate urine and are at increased risk for dehydration, bleeding and third space loss
· Thermoregulation
· Neonates utilize non-shivering thermogenesis
· Neonates have a greater fluctuation in body temperature with a reduced ability to compensate.
· Gastrointestinal- neonates, infants, and children all have nuanced absorption and motility patterns as demonstrated in the table below. 75


	
	Pediatric Parameters Compared to Adult Parameters

	Age
	Gastric acid secretion
	Gastric emptying time
	Intestinal motility
	Biliary function
	Microbial flora

	Neonate
	Decreased
	Decreased
	Decreased
	Decreased
	Acquiring

	Infant
	Same
	Increased
	Same
	Same
	Adult pattern

	Child
	Same
	Increased
	Same
	Same
	Adult pattern



Table 1. Gastrointestinal pediatric parameters compared to adult parameters.

· General dosing guidelines
· Clark's Rule76:
· Dose = (adult dose x wt in lbs) / 150 lbs
· Dose = (adult dose x wt in kg) / 68kg 
· Young’s Rule77:
· Dose = (adult dose x age in yrs) / (age in yrs + 12)
· BSA Formula78
· ((BSA of child)/1.73m2) x adult dose
· Local Anesthesia79
· Lidocaine 
· Concentration: 1% solution (10 mg/ml)
· Duration of action: 1 hour
· Maximum Dose: 4.5 mg/kg (.45 ml/kg)
· Bupivacaine 
· Concentration: .25% (2.5 mg/ml)
· Duration of action: 2-6 hours
· Maximum dose 2.5 mg/kg ( 1 ml/kg) 
· Vital Signs79


	Age
	Heart rate (beats/min)
	Systolic blood pressure (mmHg)
	Respiratory rate (breaths/min)

	Premature infant
	120-140
	36-72
	30-60

	Term infant
	120-160
	65-80
	30-60

	0-12 mo
	100-120
	80-100
	30-40

	1-6 y
	80-120
	105-110
	20-30

	6-12 y
	60-100
	110-125
	15-20


Table 2. Pediatric normal vital sign ranges.

· Resuscitation 
· Pediatric blood volume 79
· Blood volume = wt in kg x age group variable


	Age group
	Age group variable (ml/kg)

	Premature neonate
	95 

	Full term neonate
	85

	Infants
	80

	Children
	70

	Male adolescents
	70

	Female adolescents
	65


Table 3. Pediatric age group variable for resuscitation volume.

· 4-2-1 rule estimated maintenance hourly fluid requirements80


	Weight (kg)
	Maintenance Fluid

	< 10
	4 ml/kg/hr

	10 - 20
	40 ml + 2ml/kg/hr for every kg > 10 kg

	> 20
	60 ml + 1ml/kg/hr for every kg >20 kg


Table 4. Maintenance fluid weight based calculation.

· Endotracheal tube size

	Age
	Typical Endotracheal Tube Size

	< 10 months
	3.0-3.5 cuffed

	10 months - 2 years
	4.0 cuffed

	2-3 years
	4.5 cuffed

	3-5 years
	5.0 cuffed

	6-10 years
	5.5 cuffed

	10-14 years
	6.0 cuffed

	15-18 years
	6.5-7.0 cuffed


Table 5. Typical endotracheal tube sizes based on age.
