Supplemental Appendix 
[image: ]Supplement Figure 1: Institutional Algorithm 
	Supplement Table 1. Intraoperative Opioids  

	Variable
	Neonate
(n=54)
	Infant
(n=101)
	Child
(n=45)
	All Patients
(n=200)

	IV acetaminophen
n (%)
	34 (63)
	72 (71)
	32 (71)
	137 (69)

	IV acetaminophen, mg/kg
median (IQR)
	10 (9.8-12.5)
	14.5 (12.6-15)
	15 (12.5-15)
	14.4 (12.4-15)

	dexmedetomidine
n (%)
	53 (98)
	97 (96)
	45 (100)
	198 (99)

	dexmedetomidine, mcg/kg
median (IQR)
	2.3 (1.9-2.7)
	1.9 (1.5-2.5)
	2.1 (1.7-2.6)
	2.1 (1.7-2.6)

	fentanyl
n (%)
	2 (4)
	9 (9)
	4 (9)
	15 (8)

	fentanyl, mCg/kg
median (IQR)
	2.8 (2.8-2.9)
	2.1 (1.6-2.2)
	0.7 (0.6-2.6)
	2.1 (1.3-2.7)

	morphine
n (%)
	43 (80)
	82 (82)
	35 (78)
	160 (80)

	morphine, mg/kg
median (IQR)
	0.23 (0.17-0.37)
	0.25 (0.16-0.37)
	0.2 (0.13-0.26)
	0.23 (0.16-0.34)

	hydromorphone
n (%)
	0 (0)
	0 (0)
	2 (4.4)
	2 (1)

	hydromorphone, mg/kg
median (IQR)
	-
	-
	0.06 (0.06-0.06)
	0.06 (0.06-0.06)

	ketamine
n (%)
	12 (22)
	12 (12)
	5 (11)
	30 (15)

	ketamine, mg/kg
median (IQR)
	2.7 (2.2-2.9)
	2.1 (1.2-2.9)
	1.4 (1.1-2.1)
	2.3 (1.4-2.9)

	IQR: interquartile range 




Supplement Table 1. Reasons for Re-intubation 

	STAT
	Age
	Weight (kg)
	Procedure
	Clonidine Caudal (mcg/kg)
	Morphine Caudal (mg/kg)
	Reason for Re-intubation

	1
	Infant
	6.36
	VSD + ASD
	2.36
	0.12
	Bradycardia

	1
	Child
	12.8
	Fontan
	3.13
	0.23
	Hypotension
s/p chest fluid drainage

	1
	Infant
	5
	TOF
	2
	0.1
	Hypercarbia

	1
	Child
	16.5
	ASD
	2.12
	0.16
	Seizures / left lung opacification

	2
	Infant
	6.21
	Pulmonary atresia-VSD-MAPCA
	3.54
	0.12
	Respiratory decompensation

	5
	Neonate
	3
	Norwood
	2
	0.08
	Hypoxia

	3
	Neonate
	2.82
	Aortic Arch
	2.13
	0.26
	Pulmonary hypertension

	2
	Infant
	4.8
	VSD
	2.5
	0.1
	Respiratory acidosis

	3
	Infant
	5.1
	Palliation; Shunt
	1.6
	0.08
	Bradycardia

	3
	Child
	8.5
	TOF
	2.82
	0.12
	Respiratory failure


















	Supplemental Table 2. Patients Extubated 

	
	Neonate
(n=54)
	Infant
(n=101)
	Child
(n=45)
	All Patients
(n=200)

	Extubation at the end of the case, n (%)
	29 (54)
	89 (89)
	44 (99)
	162 (85)

	Extubation at the end of the case by STAT Categorya
n (%) 
1
2
3
4
   5
	4 (13.8)
4 (13.8)
14 (48.3)
2 (6.9)
5 (17.2)
	45 (50.6)
37 (41.6)
6 (6.7)
1 (1.1)
0 (0)
	30 (68.2)
7 (15.9)
7 (15.9)
0 (0)
0 (0)
	84 (41)
58 (29)
34 (17)
11 (6)
13 (7)

	a The number of patients extubated by age group serves as the denominator for STAT Category: Neonates (n=29), Infant (n=89), Child (n=44), All Patients (n=162)
STAT: Society of Thoracic Surgeons-European Association for Cardiothoracic Surgery Congenital Heart Surgery Mortality 
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Exclusion criteria:
documented allergy
contraindication to neuraxial opioid
cellulitis or infection at sacrum
history of chronic pain syndrome or opioid dependence
previous sacral surgery or violation of epidural space
obscured superficial landmark anatomy
known deep anatomical variation

Caudal: Caudal:
morphine 0.08 mg/kg and clonidine 2 mCg/kg morphine 0.1 mg/kg and clonidine 2 mCg/kg
Using palpation of the sacral cornu and angiocath, Using palpation of the sacral cornu and angiocath, administer just
administer just prior to incision prior to incision
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At conclusion of the case, does patient meet
extubation critiera (awake, response to stimuli,
pH >7.3, pCO2 <65 on ABG)?

Yes

Extubate




