
	Supplemental Table 1. Patients’ characteristics by primary and revisional surgery

	Characteristics
	Primary RYGB
	Revisional RYGB
	Total
	p value

	
	(n=197,186)
	(n=16,144)
	(n=213,330)
	

	Sex
	<0.001

	 Female
	158,819 (80.5%)
	14,208 (88.0%)
	172,994(81.1%)
	

	  Male
	38,367 (19.5%)
	1,936 (12.0%)
	40,303 (18.9%)
	

	Age (continuous)
	<0.001

	  Mean (SD)
	45.1 (11.8)
	47.4 (10.9)
	45.3 (11.8)
	

	  Median (IQR)
	45 (36.1, 53.9)
	47 (39.4, 55.2)
	45 (36.5, 54)
	

	  Min, Max
	18, 80
	18.9, 79.2
	18, 80
	

	  Missing
	71 (0.04%)
	7 (0.04%)
	78 (0.04%)
	

	Race
	<0.001

	  Black 
	27,933 (14.2%)
	3626 (22.5%)
	31,581 (14.8%)
	

	  White
	14,6833 (74.5%)
	11,028 (68.3%)
	15,7933 (74.0%)
	

	  Asian
	1,017 (0.5%)
	50 (0.3%)
	1,067 (0.5%)
	

	  American Indian
	1,031 (0.5%)
	75 (0.5%)
	1,107 (0.5%)
	

	  Native Hawaiian
	865 (0.4%)
	23 (0.1%)
	888 (0.4%)
	

	  Unknown
	19,507 (9.9%)
	1,341 (8.3%)
	20,848 (9.8%)
	

	Hispanic ethnicity
	<0.001

	  No
	15,3114 (77.7%)
	12,871 (79.7%)
	165,985 (77.8%)
	

	  Unknown
	18790 (9.5%)
	1,478 (9.2%)
	20,268 (9.5%)
	

	  Yes
	25,282 (12.8%)
	1,795 (11.1%)
	27,077 (12.7%)
	

	BMI (continuous)
	<0.001

	  Mean (SD)
	46.3 (7.7)
	44.2 (7.1)
	46.2 (7.7)
	

	  Median (IQR)
	44.8 (40.7, 50.4)
	42.6 (38.9, 47.8)
	44.6 (40.5, 50.2)
	

	  Min, Max
	35, 120
	35, 102.6
	35, 120
	

	BMI (categorical)
	<0.001

	  30-39 kg/m2
	40,851 (20.7%)
	5,255 (32.6%)
	46,106 (21.6%)
	

	  40-49 kg/m2
	104,131 (52.8%)
	7,984 (49.5%)
	112,115 (52.6%)
	

	  50-59 kg/m2
	41,073 (20.8%)
	2,355 (14.6%)
	43,428 (20.4%)
	

	  >60 kg/m2
	11,131 (5.6%)
	550 (3.4%)
	11,681 (5.5%)
	

	GERD
	76,574 (38.8%)
	8,466 (52.4%)
	85,040 (39.9%)
	<0.001

	Diabetes
	

	  Insulin
	26,016 (13.2%)
	1,015 (6.3%)
	2,7031 (12.7%)
	

	  No
	129,579 (65.7%)
	13,084 (81.1%)
	142,663 (66.9%)
	

	  Non-Insulin
	41,591 (21.1%)
	2,045 (12.7%)
	43,636 (20.5%)
	

	History of MI
	2,939 (1.5%)
	214 (1.3%)
	3,153 (1.5%)
	0.102

	Previous PCI/PTCA
	4,353 (2.2%)
	302 (1.9%)
	4,655 (2.2%)
	0.005

	Previous cardiac surgery
	2,039 (1.0%)
	159 (1.0%)
	2,198 (1.0%)
	0.579

	Hyperlipidemia
	55,721 (28.3%)
	3,334 (20.7%)
	59,055 (27.7%)
	<0.001

	Pre-op venous stasis
	2,418 (1.2%)
	112 (0.7%)
	2,530 (1.2%)
	<0.001

	Pre-op hypertension requiring medication
	102,636 (52.1%)
	7,029 (43.5%)
	109,665 (51.4%)
	<0.001

	Renal insufficiency
	1,261 (0.6%)
	68 (0.4%)
	1,329 (0.6%)
	0.001

	Pre-op dialysis
	376 (0.2%)
	28 (0.2%)
	404 (0.2%)
	0.696

	Current smoker
	16,024 (8.1%)
	923 (5.7%)
	16,947 (7.9%)
	<0.001

	COPD
	3,759 (1.9%)
	232 (1.4%)
	3,991 (1.9%)
	<0.001

	Pre-op oxygen dependent
	1,778 (0.9%)
	104 (0.6%)
	1,882 (0.9%)
	0.001

	Sleep apnea
	87,273 (44.3%)
	5,144 (31.9%)
	92,417 (43.3%)
	<0.001

	Pre-op functional health status
	<0.001

	  Independent
	195,235 (99.0%)
	15,950 (98.8%)
	211,185(99.0%)
	

	  Partially Dependent
	1,385 (0.7%)
	112 (0.7%)
	1,497 (0.7%)
	

	  Totally Dependent
	512 (0.3%)
	71 (0.4%)
	583 (0.3%)
	

	  Unknown
	54 (0.0%)
	11 (0.1%)
	65 (0.0%)
	

	History of PE
	2,612 (1.3%)
	327 (2.0%)
	2,939 (1.4%)
	<0.001

	History of DVT
	3,799 (1.9%)
	414 (2.6%)
	4,213 (2.0%)
	<0.001

	Pre-op IVC filter
	1,196 (0.6%)
	149 (0.9%)
	1,345 (0.6%)
	<0.001

	Pre-op therapeutic anticoagulation
	5,778 (2.9%)
	556 (3.4%)
	6,334 (3.0%)
	<0.001

	Chronic steroids
	3,247 (1.6%)
	348 (2.2%)
	3,595 (1.7%)
	<0.001

	Pre-op hematocrit value
	<0.001

	  Mean (SD)
	41 (3.8)
	39.8 (4)
	40.9 (3.8)
	

	  Median (IQR)
	41 (38.7, 43.2)
	39.9 (37.6, 42.3)
	40.9 (38.6, 43.1)
	

	  Min, Max
	8.1, 60
	8.6, 59.6
	8.1, 60
	

	  Missing
	21,063 (10.7%)
	1,645 (10.2%)
	22,708 (10.6%)
	


Abbreviations: BMI = body mass index, PCI= percutaneous coronary intervention, PTCA=percutaneous transluminal coronary angioplasty, COPD = chronic obstructive pulmonary disease, PE= pulmonary embolus, DVT = deep vein thrombosis, IVC = inferior vena cava, MI = myocardial infarction, PRBC = packed red blood cells, SD = standard deviation, IQR = interquartile range



Supplemental Table 2. Intraoperative information and 30-day outcomes for patients’ in primary and revisional surgery groups
	
	Primary RYGB                                      (N=197,186)
	Revisional RYGB                                      (N=16,144)
	Total                                       (N=213,330)
	p value

	Year
	 
	  
	
	<0.001

	  2015
	  38,902 (19.7%) 
	   1,817 (11.3%) 
	40,719 (19.1%)
	

	  2016
	  38,501 (19.5%) 
	   2,263 (14%) 
	40,764 (19.1%)
	

	  2017
	  39,230 (19.9%) 
	   3,026 (18.7%) 
	42,256 (19.8%)
	

	  2018
	  39,808 (20.2%) 
	   3,920 (24.3%) 
	43,728 (20.5%)
	

	  2019
	  40,745 (20.7%) 
	   5,118 (31.7%) 
	45,863 (21.5%)
	

	ASA group
	 
	  
	
	<0.001

	   ASA 1-2
	  31,899 (16.2%) 
	   3,221 (20%) 
	35,120 (16.5%)
	   

	   ASA 3
	 156,261 (79.3%) 
	  12,382 (76.9%) 
	168,643 (79.1%)
	

	   ASA 4-5
	   8,799 (4.5%) 
	    505 (3.1%) 
	9,304 (4.4%)
	   

	Training groups
	 
	  
	
	<0.001

	   Attending
	  33,037 (16.8%) 
	   3,174 (19.7%) 
	36,211 (17%)
	

	   PA/Scrub tech
	 101,218 (51.3%) 
	   7,911 (49.0%) 
	109,129 (51.1%)
	   

	   Trainee
	  62,931 (31.9%) 
	   5,059 (31.3%) 
	67,990 (31.9%)
	   

	Surgical approach
	  
	   
	
	<0.001

	  Laparoscopy 
	179,195 (90.9%)
	 14,149 (87.6%)  
	193,334 (90.6%)
	 

	  Robotic 
	  17,991 (9.1%) 
	   1,995 (12.4%) 
	19,986 (9.4%)
	

	Approach converted
	    546 (0.3%) 
	    137 (0.8%) 
	683 (0.3%)
	<0.001 

	Operative length (minutes)  
	<0.001

	  Mean (SD)
	 121.2 (54.4)
	 153.2 (74.0)
	123.6 (56.7)
	

	  Median (IQR)
	112 (83, 147)
	139 (102, 188)
	113 (84, 150)
	

	  Min, Max
	20, 711
	20, 708
	20, 711
	

	Operation length  > 180 minutes
	  24,011 (12.2%) 
	   4,540 (28.1%) 
	28,551 (13.4%)
	<0.001

	Other procedures
	
	
	
	

	   Paraesophageal hernia repair
	20,201 (10.2%)
	2,475 (15.3%)
	22,676 (10.6%)
	<0.001

	   Adhesiolysis 
	8,029 (4.1%)
	2,508 (15.5%)
	10,537 (4.9%)
	

	   Liver biopsy
	7,680 (3.9%)
	225 (1.4%)
	7,905 (3.7%)
	

	   Cholecystectomy
	4,079 (2.1%)
	232 (1.4%)
	4,311 (2.0%)
	

	Drain placed at surgery
	  47,539 (24.1%) 
	   5,214 (32.3%) 
	52,753 (24.7%) 
	 <0.001

	Anastomosis checked
	 
	  
	
	<0.001

	   Yes
	 181,486 (92%) 
	  147,25 (91.2) 
	196,211 (92%)  
	

	   No
	  13,437 (6.8%) 
	   1,145 (7.1) 
	14,582 (6.8%)
	

	   N/A
	   2,263 (1.1%) 
	    274 (1.7) 
	2,537 (1.2%)
	

	Swallow study 
	 
	  
	
	<0.001

	   No
	 147,863 (75%) 
	  10,497 (65%) 
	158,360 (74.2%)
	

	   Yes, routine
	  46,273 (23.5%) 
	   4978 (30.8%) 
	51251 (24%)
	

	   Yes, selective
	   3,050 (1.5%) 
	    669 (4.1%) 
	3,719 (1.8)
	

	Length of stay group
	  
	
	
	<0.001

	 <3 days 
	187,120 (94.9%)
	14,765 (91.5%)
	201,885 (94.6%)
	

	>3 days
	10,066 (5.1%)
	1,379 (8.5%)
	11,445 ()5.4%
	

	Post op Acute renal failure
	    209 (0.1%) 
	     14 (0.1%) 
	223 (0.1%)
	0.547

	Post op Cardiac arrest/CPR
	    117 (0.1%) 
	     14 (0.1%) 
	131 (0.1%)
	0.236

	Postop Stroke/cerebral vascular accident
	     24 (0.0%) 
	      1 (0.0%) 
	25 (0.0%)
	0.767

	Intra-op or post-op MI
	     76 (0.0%) 
	      9 (0.1%) 
	85 (0.0%)
	0.396

	Postop progressive renal failure
	    200 (0.1%) 
	     12 (0.1%) 
	212 (0.1%)
	0.357

	Discharge destination groups
	<0.001

	   Home
	 196,329 (99.6%) 
	  16,023 (99.3%) 
	212352 (99.5%)
	

	   Skilled Care
	    536 (0.3%) 
	     98 (0.6%) 
	634 (0.3%)
	

	   Unskilled
	    224 (0.1%) 
	     15 (0.1%) 
	239 (0.1%)
	

	   NA
	97 (0%)
	8 (0%)
	105 (0.1%)
	

	Unplanned ICU admission
	   2,099 (1.1%) 
	    245 (1.5%) 
	2,344 (1.1%)
	<0.001

	Drain present at 30 days
	    688 (0.3%) 
	    103 (0.6%) 
	791 (0.4%)
	<0.001

	30-day Readmission
	  11,438 (5.8%) 
	   1,327 (8.2%) 
	12,765 (6%)
	<0.001

	30-day Reoperation
	   4,274 (2.2%) 
	    596 (3.7%) 
	4,870 (2.3%)
	<0.001

	30-day Intervention
	   4,416 (2.2%) 
	    530 (3.3%) 
	4,946 (2.3%)
	<0.001

	30-day Mortality
	    293 (0.1%) 
	     27 (0.2%) 
	320 (0.2%)
	0.629

	30-day Dehydration Treatment
	
	
	
	0.389

	  Yes
	   8,432 (5.3%) 
	    788 (5.5%) 
	9,220 (4.3%)
	

	  No
	149,852 (76%)
	13,539 (83.9%)
	163,391 (76.6%)
	

	  Missing
	38,902 (19.7%)
	1,817 (11.3%)
	40,719 (19.1%)
	

	Number of DT  
	
	
	
	0.302

	  Mean (SD)
	   1.33 (0.8)
	   1.36 (0.8)
	1.33 (0.8)
	

	  Median (IQR)
	1 (1,1)
	1 (1,1)
	1 (1,1)
	

	  Min, Max
	1,5
	1,5
	1,5
	

	30-day ED visit
	
	
	
	<0.001

	  Yes
	  15,210 (7.7%) 
	   1,527 (9.4%) 
	16,737 (7.9%)
	  

	  No
	143,074 (72.6)
	12,800 (79.3%)
	155,874 (73.1%)
	  

	  Missing
	38,902 (19.7%)
	1,817 (11.3%)
	40,719 (19%)
	  

	Number of ED visits    
	
	
	
	0.405

	  Mean (SD)
	   1.17 (0.5)
	   1.18 (0.5)
	1.17 (0.5)
	

	  Median (IQR)
	1 (1,1)
	1 (1,1)
	1 (1,1)
	

	  Min, Max
	1,5
	1,5
	1,5
	

	Days to death after operation
	
	
	
	0.315

	  Mean (SD)
	10.10 (8.0)
	8.52 (5.7)
	9.96 (7.8)
	  

	  Median (IQR)
	7 (4, 16)
	7 (5, 12)
	7 (4, 16)
	  

	  Min, Max
	0, 30
	0, 20
	0, 30
	  

	Most likely cause of death (n =318)
	
	
	
	

	  Other
	154 (52.9%)
	15 (55.6%)
	169 (53.1%)
	

	  Pulmonary Embolism
	39 (13.4%)
	5 (18.5%)
	44 (13.8%)
	

	  Other Abdominal Sepsis
	18 (6.2%)
	2 (7.4%)
	20 (6.3%)
	

	  Other Respiratory Failure
	27 (9.3%)
	2 (7.4%)
	29 (9.1%)
	

	  Anastomotic/Staple Line Leak
	15 (5.2%)
	2 (7.4%)
	17 (5.3%)
	

	  Pneumonia
	7 (2.4%)
	0 (0.0%)
	7 (2.2%)
	

	  Bleeding
	12 (4.1%)
	1 (3.7%)
	13 (4.1%)
	

	  Intestinal Obstruction 
	8 (2.7%)
	0 (0.0%)
	8 (2.5%)
	

	  GI Perforation 
	7 (2.4%)
	0 (0.0%)
	7 (2.2%)
	

	  Vein Thrombosis Requiring Therapy 
	2 (0.7%)
	0 (0.0%)
	2 (0.6%)
	

	  Fluid, Electrolyte, or Nutritional Depletion 
	1 (0.3%)
	0 (0.0%)
	1 (0.3%)
	

	  Wound Infection/Evisceration 
	1 (0.3%)
	0 (0.0%)
	1 (0.3%)
	


Abbreviations: ASA=American Society of Anesthesiologist PA= physician assistant CPR= cardiopulmonary resuscitation MI= myocardial infarction DT= dehydration treatment ED= emergency department GI=gastrointestinal SD = standard deviation, IQR = interquartile range p <0.05

