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Supplemental Figure S1. Early Recovery After Cardiac Surgery (ERACS) Protocol. A) In the immediate post-operative phase, patients are given 1000 mg intravenous acetaminophen every eight hours. Patients are given 15 mg intravenous ketorolac every six hours unless they are thrombocytopenic, have a creatinine clearance (CrCl) less than 60, or have high chest tube output. Intravenous opioids are administered for an objective measure via the Critical Care Pain Observation Tool (CPOT score> 3). B) Once extubated and able to tolerate oral medications, patients are transitioned to oral acetaminophen 650 mg every six hours. The continue to receive intravenous ketorolac for two days If eligible. Oral opioids are given for moderate or severe pain based initially on age.









Supplemental Figure S2. Flow Diagram for Data Extraction and Patient Inclusion. Ninety-five patients were available for analysis. Eighteen patients were excluded for reasons including robotic-converted-to-open surgery (3), prolonged post-operative mechanical ventilation lasting longer than 24 hours (14), and pre-operative history of opioid abuse disorder (1). Three additional patients were also excluded from analysis because more than 50% of pain measurements in the first 24 hours post-extubation were missing. Thus, 74 patients were included in the final unadjusted analysis for pain outcomes. Forty cases were matched to 34 eligible controls using 1:1 nearest neighbor propensity score matching and pre-determined matching parameters (sternotomy type and re-operative status). After matching, there were 68 patients eligible for analysis (34 patients in each cohort). 















Supplemental Table S1. Pain Analysis Comparing Control versus Intervention 
	PIOC (normalized)

	Variable
	Overall, N = 68a
	Control, N = 34a
	PNC, N = 34a
	p-valueb

	0-24hr
	6 (-83, 84)
	41 (-48, 119)
	-41 (-127, 46)
	0.007

	0-48hr
	-6 (-95, 85)
	25 (-30, 128)
	-39 (-116, 61)
	0.018

	0-72hr
	0 (-101, 92)
	33 (-49, 136)
	-13 (-119, 63)
	0.068

	Time-weighted AUC-Pain Score

	0-24hr
	1.25 (0.14, 2.14)
	1.40 (0.41, 2.41)
	0.96 (0.00, 1.91)
	0.11

	0-48hr
	0.86 (0.30, 1.38)
	0.92 (0.59, 1.55)
	0.67 (0.25, 1.30)
	0.077

	0-72hr
	0.71 (0.27, 1.03)
	0.73 (0.51, 1.27)
	0.65 (0.18, 0.91)
	0.12

	Oral morphine equivalents (mg)

	0-24hr
	21 (12, 48)
	40 (21, 58)
	15 (6, 32)
	<0.001

	0-48hr
	50 (22, 86)
	61 (30, 108)
	40 (15, 68)
	0.011

	0-72hr
	67 (27, 114)
	87 (49, 123)
	60 (15, 94)
	0.063


aMedian (IQR); n (%). bWilcoxon rank sum test; Fisher's exact test; PIOC = Pain Intensity and Opioid Consumption, AUC = Area Under the Curve, PNC = Peripheral Nerve Catheter





Supplemental Table S2. Pain Analysis Comparing SPIP versus DPIP Catheters
	Variable
	Overall, N = 34a
	SPIP, N = 17a
	DPIP, N = 17a
	p-valueb

	PIOC (normalized)  

	0-24hr
	-41 (-127, 46)
	-30 (-162, 84)
	-65 (-86, 26)
	0.8

	0-48hr
	-39 (-116, 61)
	-32 (-113, 59)
	-46 (-117, 68)
	0.8

	0-72hr
	-13 (-119, 63)
	-23 (-101, 45)
	1 (-122, 87)
	0.8

	Time-weighted AUC-Pain Score

	0-24hr
	0.96 (0.00, 1.91)
	1.08 (0.00, 2.39)
	0.92 (0.37, 1.54)
	0.8

	0-48hr
	0.67 (0.25, 1.30)
	0.73 (0.25, 1.33)
	0.59 (0.26, 1.07)
	0.7

	0-72hr
	0.65 (0.18, 0.86)
	0.61 (0.27, 0.85)
	0.72 (0.16, 0.92)
	0.8

	Oral morphine equivalents (mg) 

	0-24hr
	15 (6, 32)
	15 (0, 30)
	15 (8, 33)
	0.5

	0-48hr
	40 (15, 63)
	40 (15, 51)
	39 (15, 81)
	0.6

	0-72hr
	56 (15, 91)
	52 (22, 68)
	66 (15, 94)
	0.6


aMedian (IQR); n (%). bWilcoxon rank sum test; Fisher's exact test; PIOC = Pain Intensity and Opioid Consumption, AUC = Area Under the Curve
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