SUPPLEMENTAL CONTENT
TABLE 1 Baseline Patient Characteristics 

	[bookmark: OLE_LINK79][bookmark: OLE_LINK80][bookmark: OLE_LINK81][bookmark: OLE_LINK93][bookmark: OLE_LINK94][bookmark: _Hlk496781081][bookmark: _Hlk496831454][bookmark: OLE_LINK270][bookmark: OLE_LINK271][bookmark: OLE_LINK272][bookmark: OLE_LINK273][bookmark: OLE_LINK274]	Study	#
	Age
	Sex
	BMI
	HTN
	DM
	Smoking
	Obesity
	Malignancy
	Hyperlipidemia
	CAD
	PVD
	Anemia
	Stroke
	No. of  vascular risk factors

	[bookmark: _Hlk496831607][bookmark: _Hlk496634081]Cobar et al. (2016)1             1
	52
	Female
	 
	
	
	Yes
	
	
	
	
	
	
	
	1

	Alexandrakis (19992          2
	68
	Female
	 
	No
	Yes
	No
	No
	No
	No
	No
	No
	Yes
	No
	1

	Brown et al. (1994)3           3
	13
	Male
	 
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	0

	Dunker (2002)4                    4
5
6
7
8
	66
	Male
	 
	Yes
	Yes
	
	
	
	
	
	Yes
	
	
	2

	
	43
	Male
	 
	
	
	
	
	
	
	
	
	
	
	1

	
	12
	Male
	 
	No
	No
	No
	
	
	
	
	No
	
	
	0

	
	57
	Male
	 
	Yes
	Yes
	
	
	
	
	
	
	
	
	3

	
	44
	Male
	 
	
	
	
	
	
	
	
	
	
	
	2

	Katz (1994)5                        9
10
11
12
	49
	Female
	 
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	1

	
	65
	Female
	 
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	0

	
	60
	Female
	 
	Yes
	Yes
	No
	No
	No
	No
	Yes
	No
	No
	No
	3

	
	41
	Male
	 
	No
	Yes
	Yes
	No
	No
	No
	No
	No
	No
	No
	2

	13
	48
	Male
	 
	Yes
	
	Yes
	
	
	
	
	
	
	
	2

	[bookmark: OLE_LINK353][bookmark: OLE_LINK354][bookmark: OLE_LINK355]Lee AG (1995)6                  14
	58
	Male
	 
	
	
	Yes
	
	
	
	
	
	
	
	1

	[bookmark: OLE_LINK257][bookmark: OLE_LINK258][bookmark: OLE_LINK259]Lee LA (2001)7                    15
	24
	Male
	25.8
	No
	No
	No
	
	
	
	
	
	
	
	0

	[bookmark: OLE_LINK260][bookmark: OLE_LINK261][bookmark: OLE_LINK356][bookmark: OLE_LINK357]Roth (1997)8                       16
	44
	Male
	 
	Yes
	
	
	
	
	
	
	
	
	
	1

	[bookmark: OLE_LINK262][bookmark: OLE_LINK263]Stevens (1997)9                   17
18
19
20
	27
	Female
	 
	
	
	
	
	
	
	
	
	
	
	

	
	56
	Female
	 
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	1

	
	37
	Male
	 
	Yes
	
	
	
	
	
	
	
	
	
	1

	
	79
	Female
	 
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	1

	[bookmark: OLE_LINK264][bookmark: OLE_LINK265][bookmark: OLE_LINK266]Murphy (2003)10               21
	33
	Female
	 
	
	
	No
	
	
	
	
	
	
	
	

	[bookmark: OLE_LINK267][bookmark: OLE_LINK268][bookmark: OLE_LINK269][bookmark: _Hlk496832713]Mohan (2012)11                 22
	50
	Female
	30.26
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	[bookmark: OLE_LINK275][bookmark: OLE_LINK276][bookmark: OLE_LINK42][bookmark: OLE_LINK43]Heitz (2008)12                     23
	59
	Female
	58.5
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	[bookmark: OLE_LINK277][bookmark: OLE_LINK278][bookmark: OLE_LINK279][bookmark: OLE_LINK44][bookmark: OLE_LINK45][bookmark: OLE_LINK46]Chalam (2005)13               24
	55
	Female
	 
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	

	[bookmark: OLE_LINK280][bookmark: OLE_LINK281][bookmark: _Hlk499659582]Abraham (2003)14             25
	24
	Male
	 
	No
	No
	No
	No
	No
	No
	No
	No
	Yes
	No
	0

	[bookmark: OLE_LINK282][bookmark: OLE_LINK283][bookmark: OLE_LINK78][bookmark: OLE_LINK144][bookmark: OLE_LINK145]Holy (2009)15                      26
27
28
29
	63
	Male
	 
	
	
	
	
	
	
	
	
	
	
	

	
	77
	Male
	 
	
	
	
	
	
	
	
	
	
	
	

	
	71
	Male
	 
	
	
	
	
	
	
	
	
	
	
	

	
	66
	Male
	 
	
	
	
	
	
	
	
	
	
	
	

	[bookmark: OLE_LINK284][bookmark: OLE_LINK285][bookmark: OLE_LINK286][bookmark: OLE_LINK146][bookmark: OLE_LINK150][bookmark: OLE_LINK151] Akpinar (2017)16               30
	54
	Male
	 
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	0

	[bookmark: OLE_LINK287][bookmark: OLE_LINK288][bookmark: OLE_LINK152][bookmark: OLE_LINK153][bookmark: OLE_LINK154]Bojinova(2016)17               31
	
	Male
	14.9
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	0

	[bookmark: OLE_LINK289][bookmark: OLE_LINK290][bookmark: OLE_LINK291][bookmark: OLE_LINK160][bookmark: OLE_LINK161][bookmark: OLE_LINK162]Chang (2005)18                  32
33
34
35
	13
	 
	 
	
	
	
	
	
	
	
	
	
	
	

	
	13
	 
	 
	
	
	
	
	
	
	
	
	
	
	

	
	43
	 
	 
	
	
	
	
	
	
	
	
	
	
	

	
	29
	 
	 
	
	
	
	
	
	
	
	
	
	
	

	[bookmark: OLE_LINK292][bookmark: OLE_LINK293][bookmark: OLE_LINK164][bookmark: OLE_LINK165]Delattre (2007)19              36
37
38
39
40
	53
	Male
	 
	No
	No
	No
	No
	No
	No
	Yes
	No
	No
	No
	2

	
	22
	Female
	 
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	0

	
	68
	Male
	 
	
	
	
	
	
	
	Yes
	
	
	
	1

	
	47
	Male
	 
	
	
	
	
	
	
	
	
	
	
	

	
	73
	Male
	 
	
	
	
	
	
	
	
	
	
	
	

	[bookmark: OLE_LINK294][bookmark: OLE_LINK295][bookmark: OLE_LINK296][bookmark: OLE_LINK166][bookmark: OLE_LINK167][bookmark: OLE_LINK168]Dilger(1998)20                    41
	44
	Male
	36.5
	
	Yes
	
	Yes
	
	
	
	
	
	
	2

	[bookmark: _Hlk496827249]	Study	#
	Age
	Sex
	BMI
	HTN
	DM
	Smoking
	Obesity
	Malignancy
	Hyperlipidemia
	CAD
	PVD
	anemia
	Stroke
	No. of  vascular risk factors

	[bookmark: OLE_LINK297][bookmark: OLE_LINK298][bookmark: OLE_LINK299][bookmark: OLE_LINK169][bookmark: OLE_LINK170][bookmark: _Hlk496832742]Gaillard(2004)21              42
	51
	Male
	 
	
	
	
	
	
	
	
	
	
	
	

	[bookmark: OLE_LINK300][bookmark: OLE_LINK301][bookmark: OLE_LINK302][bookmark: OLE_LINK171][bookmark: OLE_LINK172][bookmark: OLE_LINK173]Golmirzaie (2011)22         43
	62
	Female
	 
	
	
	
	
	
	
	
	
	
	
	

	[bookmark: OLE_LINK303][bookmark: OLE_LINK304][bookmark: OLE_LINK305][bookmark: OLE_LINK174][bookmark: OLE_LINK175][bookmark: OLE_LINK176]Hassani (2014)23                44
	61
	Male
	23.14
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	0

	[bookmark: OLE_LINK177][bookmark: OLE_LINK178][bookmark: OLE_LINK181][bookmark: OLE_LINK182][bookmark: OLE_LINK306][bookmark: OLE_LINK307][bookmark: _Hlk496834789]Hoff (2010)24                     45
	56
	Male
	 
	No
	No
	No
	No
	No
	No
	Yes
	No
	No
	No
	1

	[bookmark: OLE_LINK183][bookmark: OLE_LINK187][bookmark: OLE_LINK188][bookmark: OLE_LINK308]Kamming (2005)25            46
	60
	Male
	23.14
	No
	No
	No
	No
	Yes
	No
	No
	No
	No
	No
	0

	[bookmark: OLE_LINK309][bookmark: OLE_LINK310][bookmark: OLE_LINK311][bookmark: _Hlk499660165]Katzman(1994)26               47
	57
	Male
	 
	No
	Yes
	No
	Yes
	No
	No
	No
	No
	No
	No
	2

	[bookmark: OLE_LINK312][bookmark: OLE_LINK313][bookmark: OLE_LINK194][bookmark: OLE_LINK198][bookmark: OLE_LINK199]Kim (2006)27                       48
   49
	16
	Female
	 
	
	
	
	
	
	
	
	
	
	
	

	
	10
	Male
	 
	
	
	
	
	
	
	
	
	
	
	

	[bookmark: OLE_LINK200][bookmark: OLE_LINK201]Kumar (2004)28                 50
	16
	Female
	 
	
	
	
	
	
	
	
	
	
	
	

	[bookmark: OLE_LINK314][bookmark: OLE_LINK315][bookmark: OLE_LINK316][bookmark: OLE_LINK317][bookmark: _Hlk496832776]Nabiuni (2014)29                51
	58
	Female
	 
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	1

	[bookmark: OLE_LINK318][bookmark: OLE_LINK319][bookmark: OLE_LINK320]Pin-On (2015)30                 52
	64
	Male
	27.9
	Yes
	Yes
	No
	No
	No
	Yes
	No
	No
	No
	No
	2

	[bookmark: OLE_LINK321][bookmark: OLE_LINK322]Quraishi (2012)31               53
	44
	Male
	37.2
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	0

	[bookmark: OLE_LINK323][bookmark: OLE_LINK324][bookmark: OLE_LINK325]Reddy (2008)32                   54
	55
	Male
	 
	
	
	
	
	
	
	Yes
	
	
	
	

	[bookmark: OLE_LINK326][bookmark: OLE_LINK327][bookmark: OLE_LINK328]Samdani(2009)33                55
	15
	Male
	 
	
	
	
	
	
	
	
	
	
	
	

	[bookmark: OLE_LINK329][bookmark: OLE_LINK330]Shifa(2016)34                       56
	17
	Male
	17.9
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	0

	[bookmark: OLE_LINK331][bookmark: OLE_LINK332]Yu (2008) 35                         57
	68
	Male
	 
	Yes
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	2

	[bookmark: OLE_LINK333][bookmark: OLE_LINK334][bookmark: OLE_LINK335]Corso (2006)36                    58
	58
	Male
	38
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	0

	[bookmark: OLE_LINK336][bookmark: OLE_LINK337]Leibovitch(2006)37            59
	80
	Male
	 
	
	
	
	
	
	
	
	
	
	
	

	[bookmark: OLE_LINK338][bookmark: OLE_LINK339]Stang-Veldhous (2010)38  60
	44
	Male
	39.8
	Yes
	Yes
	
	
	
	Yes
	
	
	
	
	3

	[bookmark: OLE_LINK340][bookmark: OLE_LINK341][bookmark: OLE_LINK342]West (1990)39                     61
	50
	Female
	 
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	0

	[bookmark: OLE_LINK343][bookmark: OLE_LINK344][bookmark: OLE_LINK345]Yi (2004)40                          62
	38
	Male
	18.4
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	0

	[bookmark: OLE_LINK346][bookmark: OLE_LINK347]Lee(2006)41         63-145 (83)
	[bookmark: OLE_LINK179][bookmark: OLE_LINK180]50 ± 14
	60 Male (72)
23 Female (28)
	
	34 (41)
	13 (16)
	38 (46)
	44 (53)
	
	
	8 (10)
	
	
	
	

	[bookmark: OLE_LINK348][bookmark: OLE_LINK349][bookmark: OLE_LINK350]Myers (1997)42 146-182 (37)
	46.5
	
	
	13/31 (42)
	6/31 (19)
	11/26 (42)
	
	
	
	
	5/29 (17)
	
	
	


[bookmark: OLE_LINK193]BMI=body mass index, HTN=hypertension, DM=diabetes mellitus, CAD=coronary artery disease, PVD= peripheral vascular disease 






TABLE 2. Perioperative parameters
		Study                       #	##
	[bookmark: OLE_LINK87][bookmark: OLE_LINK88][bookmark: _Hlk496834221]Type
	Level
	No. of levels
	Location
	Position
	Approach
	Change in HCT%
	Change in HB
	lowest SBP
	EBL(ml)
	Operative time
	Edema

	[bookmark: OLE_LINK202][bookmark: OLE_LINK203][bookmark: OLE_LINK204]Cobar et al. (2016)1 1      
	[bookmark: _Hlk496635358]decompression and fusion
	L4-L5
	1
	Lumbar
	prone
	posterior
	
	4.5
	
	600
	270
	[bookmark: OLE_LINK82][bookmark: OLE_LINK83][bookmark: OLE_LINK89][bookmark: OLE_LINK90][bookmark: OLE_LINK91][bookmark: OLE_LINK92][bookmark: OLE_LINK95][bookmark: OLE_LINK96][bookmark: OLE_LINK97]No

	[bookmark: OLE_LINK205][bookmark: OLE_LINK206]Alexandrakis (1999)2 2
	[bookmark: _Hlk496834396]decompression and fusion
	L3-L5
	2
	Lumbar
	prone
	posterior
	
	
	95
	3000
	480
	Yes

	[bookmark: OLE_LINK207][bookmark: OLE_LINK217][bookmark: OLE_LINK218]Brown et al. (1994)3 3
	fusion
	
	
	
	prone
	posterior
	
	2.8
	52
	8000
	
	

	[bookmark: OLE_LINK219][bookmark: OLE_LINK234][bookmark: OLE_LINK235]Dunker (2002)4           4
	decompression and fusion
	L3-S1
	3
	Lumbar
	
	
	9.5
	
	120
	2400
	300
	Yes

	       5
	decompression and fusion
	L3-L5
	2
	Lumbar
	
	
	12.2
	
	100
	2000
	510
	Yes

	6
	fusion
	T3-S1
	15
	Thoracolumbar
	
	
	17
	
	80
	2500
	360
	

	7
	decompression and fusion
	L3-S1
	3
	Lumbar
	
	
	17
	
	90
	16000
	480
	Yes

	8
	decompression and fusion
	L5-S1
	1
	Lumbar
	
	
	11
	
	80
	1200
	510
	

	[bookmark: OLE_LINK236][bookmark: OLE_LINK237][bookmark: OLE_LINK238]Katz (1994)5                9
	fusion
	L3-L5
	2
	Lumbar
	circumferential
	circumferential
	
	3
	85
	2000
	510
	No

	10
	decompression
	L3-L5
	2
	Lumbar
	prone
	posterior
	
	6
	90
	500
	
	

	11
	decompression and fusion
	L3-L5
	2
	Lumbar
	prone
	posterior
	
	7.8
	95
	2000
	
	

	12
	decompression and fusion
	L4-S1
	2
	
	
	
	
	3.6
	85
	2000
	
	

	13
	decompression and fusion
	L2-S1
	4
	Lumbar
	supine
	
	
	4.2
	80
	1500
	
	

	Lee AG (1995)6         14
	fusion
	L2-3
	1
	Lumbar
	prone
	
	10
	
	70
	800
	390
	Yes

	Lee LA (2001)7          15
	decompression and fusion
	L1-2
	1
	Lumbar
	prone
	
	24
	
	80
	
	300
	No

	Roth (1997)8             16
	decompression and fusion
	
	
	Lumbar
	prone
	posterior
	16.5
	
	80
	4200
	570
	Yes 

	Stevens (1997)9        17
	fusion
	T10-S1
	8
	thoracic
	
	circumferential
	
	
	
	5000
	
	

	18
	decompression and fusion
	L4-S1
	2
	Lumbar
	circumferential
	circumferential
	4
	
	75
	850
	360
	No

	19
	decompression and fusion
	T3-T12
	8
	thoracic
	circumferential
	circumferential
	11
	
	
	9000
	
	

	20
	decompression and fusion
	T10-L4
	6
	Thoracolumbar
	
	posterior
	6.3
	
	80
	2200
	372
	

	Murphy (2003)10     21
	fusion
	L5-S1
	1
	Lumbar
	circumferential
	circumferential
	
	2.2
	85
	1200
	540
	Yes






	Study                            #
	[bookmark: _Hlk496800881]Type
	Level
	No. of levels
	Location
	Position
	Approach
	Change in HCT%
	Change in HB
	lowest SBP
	EBL(ml)
	Operative time
	Edema

	Mohan (2012)11        22
	[bookmark: _Hlk496834655]decompression and fusion
	L2-5
	3
	Lumbar
	prone
	
	
	6
	
	900
	210
	No

	Heitz (2008)12           23
	decompression and fusion
	T8-9
	1
	thoracic
	lateral
	
	
	1.4
	
	250
	450
	Yes

	Chalam (2005)13       24
	fusion
	L4-S1
	2
	Lumbar
	prone
	posterior
	14.8
	
	65
	
	690
	Yes

	Abraham (2003)14    25
	fusion
	C1-C2
	1
	cervical
	prone
	posterior
	
	
	
	300
	180
	No

	Holy (2009)15            26
	fusion
	L4-S1
	2
	Lumbar
	prone
	posterior
	
	
	
	
	
	

	27
	decompression and fusion
	T10-L5
	7
	Thoracolumbar
	prone
	posterior
	
	
	
	
	
	

	  28
	fusion
	T5-T7
	2
	thoracic
	supine
	anterior
	
	
	
	
	
	

	                                    29
	decompression and fusion
	L4-L5
	1
	Lumbar
	circumferential
	circumferential
	
	
	
	
	
	

	Akpinar (2017)16      30
	fusion
	L1-L5
	4
	Lumbar
	prone
	posterior
	
	
	90
	500
	270
	

	Bojinova(2016)17      31
	fusion
	
	
	
	
	
	8.1
	1.7
	50
	1400
	480
	

	Chang (2005)18         32      
	fusion
	T6-L2
	8
	Thoracolumbar
	prone
	posterior
	20.2
	
	43
	8000
	335
	Yes

	33
	fusion
	T4-T10
	6
	thoracic
	lateral
	anterior
	5.5
	
	60
	1300
	369
	No

	34
	vertebrectomy, posterior decompression and fusion
	L3-L5
	2
	Lumbar
	prone
	posterior
	14.9
	
	
	7000
	630
	Yes

	                                    35
	fusion
	L3-S1
	3
	Lumbar
	prone
	posterior
	13
	
	68
	1050
	236
	No

	Delattre (2007)19     36
	fusion
	
	
	Lumbar
	
	
	
	
	
	
	130
	

	37
	vertebrectomy and fusion
	C5
	1
	cervical
	
	
	
	
	
	
	100
	

	38
	fusion
	
	
	cervical
	
	
	
	
	
	
	300
	

	39
	vertebrectomy and fusion
	
	
	Thoracolumbar
	
	
	
	
	
	
	120
	

	                              40
	decompression
	L4-L5
	1
	Lumbar
	
	
	
	
	
	
	90
	

	Dilger(1998)20          41
	decompression and fusion
	L4-L5
	1
	Lumbar
	prone
	posterior
	
	4
	90
	3000
	720
	

	Gaillard(2004)21       42
	
	
	
	Lumbar
	
	
	
	
	
	2500
	720
	

	Golmirzaie (2011)22 43      
	decompression and fusion
	L4-S1
	2
	Lumbar
	
	
	
	
	
	
	
	

	Hassani (2014)23      44
	decompression and fusion
	C7-T1
	1
	Cervicothoracic
	prone
	posterior
	
	
	
	2500
	360
	

	Hoff (2010)24            45
	
	C3-C4
	1
	cervical
	prone
	posterior
	
	
	80
	800
	120
	

	Kamming (2005)25   46
	decompression and fusion
	C3-T5
	9
	Cervicothoracic
	prone
	posterior
	
	8.2
	90
	6000
	420
	Yes

	Katzman(1994)26      47
	decompression and fusion
	L3-S1
	3
	Lumbar
	prone
	posterior
	
	
	90
	16000
	540
	

	Kim (2006)27             48

	fusion
	T1-S1
	18
	Thoracolumbar
	prone
	posterior
	
	8.2
	80
	4000
	780
	

	                                    49  
	decompression and fusion
	
	
	Lumbar
	prone
	posterior
	
	6.4
	70
	3600
	690
	Yes

	Kumar (2004)28        50
	
	
	
	
	prone
	posterior
	
	
	
	
	420
	


	Study                           #
	Type
	Level
	No. of levels
	Location
	Position
	Approach
	Change in HCT%
	Change in HB
	lowest SBP
	EBL(ml)
	Operative time(min)
	Edema

	Nabiuni (2014)29      51
	fusion
	
	
	
	prone
	posterior
	
	
	95
	
	365
	Yes

	Pin-On (2015)30        52
	decompression and fusion
	L2-L5
	3
	Lumbar
	prone
	posterior
	
	
	85
	350
	275
	Yes

	Quraishi (2012)31     53
	fusion
	L3-L5
	2
	Lumbar
	prone
	posterior
	
	2.6
	100
	1500
	480
	No 

	Reddy (2008)32         54
	decompression
	
	
	
	prone
	posterior
	
	
	90
	900
	270
	No

	Samdani(2009)33      55
	fusion
	T2-S1
	16
	Thoracolumbar
	prone
	posterior
	
	6.8
	70
	4000
	479
	

	Shifa(2016)34             56
	decompression
	C5-C6
	1
	cervical
	prone
	posterior
	
	
	
	
	240
	

	Yu (2008) 35               57
	decompression and fusion
	L3-L5
	2
	Lumbar
	prone
	circumferential
	
	
	
	1150
	240
	Yes

	Corso (2006)36          58
	decompression and fusion
	L2-L4
	2
	Lumbar
	prone
	posterior
	
	
	
	
	330
	

	Leibovitch(2006)37   59
	decompression
	L3-L5
	2
	Lumbar
	prone
	posterior
	
	
	
	
	480
	Yes

	Stang-Veldhous (2010)38                      60
	decompression and fusion
	T3-L2
	11
	Thoracolumbar
	prone
	posterior
	
	
	
	2700
	660
	

	West (1990)39           61
	decompression and fusion
	L1-L3
	2
	Lumbar
	prone
	posterior
	
	
	70
	1000
	270
	[bookmark: OLE_LINK98][bookmark: OLE_LINK99][bookmark: OLE_LINK100][bookmark: OLE_LINK101]Yes

	Yi (2004)40                 62
	decompression
	
	2
	
	prone
	posterior
	
	
	
	
	
	No

	Lee(2006)41   
                    63-145 (83)                                                               
	Fusion- 74(89%)
	
	1 level 9(11)
2 levels 19(23)
3 levels 15(18)
4levels above 30(36)
Unknown 10(12)
	[bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK31]Cervical4(5)
Thoracic 11(13)
Lumbar 57(69)
Thoracolumbar 5(6)
Unknown 6(7)

	prone 83(100)

	
	[bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK34]26±5
	
	[bookmark: OLE_LINK52][bookmark: OLE_LINK53][bookmark: OLE_LINK54][bookmark: OLE_LINK55]≤70 5(6)
71-80 12(14)
81-90 35(42)
91-100 17(20)
101-110 7(8)
≥110 4(5)
Unknown 3(4)

	[bookmark: OLE_LINK56][bookmark: OLE_LINK57][bookmark: OLE_LINK58]2000 * (100- 25000)
	[bookmark: OLE_LINK64][bookmark: OLE_LINK65][bookmark: OLE_LINK66][bookmark: OLE_LINK184][bookmark: OLE_LINK185][bookmark: OLE_LINK186]588±186‡
	

	Myers (1997)42 
                  146-182 (37)
	Fusion-36(92%)
	
	3.4¶
	
	Prone 36/37(97)
	Posterior 36/37
	[bookmark: OLE_LINK35][bookmark: OLE_LINK36][bookmark: OLE_LINK37][bookmark: OLE_LINK38][bookmark: OLE_LINK39]28 (18-36)
	
	77 (0-98)
	[bookmark: OLE_LINK59][bookmark: OLE_LINK60]3500 (400-18000)
	[bookmark: OLE_LINK67][bookmark: OLE_LINK68][bookmark: OLE_LINK69][bookmark: OLE_LINK70]410 (120-750)†
	


EBL=estimated blood loss, HCT=hematocrit, HB= hemoglobin, MAP=arterial blood pressure, SBP=systolic blood pressure
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK113][bookmark: OLE_LINK114]*  EBL is reported as median and range
[bookmark: OLE_LINK115][bookmark: OLE_LINK116][bookmark: OLE_LINK117]† Operative time is reported as median and range
‡ Operative time reported as mean, SD
¶  Mean No. of levels 























TABLE 3. Postoperative course and follow up

	[bookmark: _Hlk496800180]Study	                  #
	Diagnosis
	Onset
	Disk edema
	Disk pallor
	Laterality
	Bilateral severity
	RAPD
	VFD
	Visual acuity (WHO)
	Color vision
	[bookmark: OLE_LINK208][bookmark: OLE_LINK209][bookmark: OLE_LINK210][bookmark: OLE_LINK211][bookmark: OLE_LINK212][bookmark: OLE_LINK213][bookmark: OLE_LINK214][bookmark: OLE_LINK215][bookmark: OLE_LINK216]VFD follow-up
	Visual acuity follow-up
	Color follow-up
	Disk pallor
	outcome

	Cobar et al. (2016)1  1      
	PION
	<24h
	
	Yes
	OD
	
	
	Yes
	
	
	
	
	
	
	No improvement

	Alexandrakis (1999)2 2
	PION
	<24h
	No
	No
	OU
	OS=OD
	No RAPD
	Yes
	Blindness
	Yes
	No improvement
	No improvement
	No improvement
	Yes
	No improvement

	Brown et al. (1994)3 3
	PION
	< 24h
	No
	No
	OU
	OS>OD
	 RAPD
	Yes
	Severe
	
	Improved
	Improved
	
	Yes
	Some improvement

	Dunker (2002)4           4
5

6

7

8
	PION
	24-48h
	No
	No
	OU
	OS=OD
	
	Yes
	Blindness
	Yes
	Worsened
	Worseneded
	Worsened
	Yes
	Worseneding

	
	PION
	< 24h
	No
	No
	OU
	OS=OD
	No RAPD
	Yes
	Blindness
	
	Improved
	Improved
	
	Yes
	Some improvement

	
	PION
	< 24h
	No
	No
	OU
	OS=OD
	No RAPD
	Yes
	Blindness
	
	No improvement
	No improvement
	
	
	No improvement

	
	PION
	< 24h
	No
	No
	OU
	OS<OD
	
	Yes
	Blindness
	
	No improvement
	No improvement
	
	Yes
	No improvement

	
	PION
	< 24h
	No
	No
	OU
	OS=OD
	
	Yes
	Blindness
	
	Improved
	Improved
	
	Yes
	Some improvement

	Katz (1994)5                9

10

11

12

13
	PION
	< 24h
	No
	No
	OU
	OS=OD
	No RAPD
	Yes
	Blindness
	
	Improved
	Improved
	
	Yes
	Some improvement

	
	ION
	24-48h
	No
	Yes
	OU
	OS<OD
	RAPD
	Yes
	Blindness
	
	No improvement
	Improved
	
	Yes
	Some improvement

	
	ION
	>9 days
	Yes
	Yes
	OS
	
	RAPD
	Yes
	Moderate
	
	No improvement
	No improvement
	
	Yes
	No improvement

	
	ION
	< 24h
	Yes
	Yes
	OD
	
	RAPD
	Yes
	Blindness
	
	No improvement
	No improvement
	
	Yes
	No improvement

	
	PION
	< 24h
	No
	No
	OD
	
	RAPD
	
	Blindness
	Yes
	No improvement
	No improvement
	No improvement
	Yes
	No improvement

	Lee AG (1995)6         14         
	PION
	< 24h
	No
	No
	OS
	
	RAPD
	Yes
	Blindness
	Yes
	No improvement
	Improved
	Worsened
	Yes
	Some improvement

	Lee LA (2001)7          15        
	PION
	< 24h
	No
	No
	OD
	
	RAPD
	Yes
	No or Mild impairment
	
	No improvement
	Improved
	
	Yes
	Some improvement

	Roth (1997)8             16         
	PION
	24-48h
	No
	No
	OS
	
	RAPD
	Yes
	Blindness
	
	No improvement
	No improvement
	
	Yes
	No improvement

	Stevens (1997)9        17         


18

19

20
	PION
	24-48h
	No
	No
	OS
	
	No RAPD
	Yes
	No or Mild impairment
	
	No improvement
	No improvement
	
	No
	No improvement

	
	AION
	< 24h
	Yes
	
	OS
	
	RAPD
	Yes
	Moderate
	
	Improved
	Improved
	
	
	Some improvement

	
	PION
	< 24h
	
	
	OS
	
	RAPD
	Yes
	Blindness
	
	No improvement
	No improvement
	
	
	No improvement

	
	PION
	24-48h
	No
	No
	OU
	OS<OD
	
	Yes
	Blindness
	
	Improved
	Improved
	
	
	Some improvement

	Study	                  #
	Diagnosis
	Onset
	Disk edema
	Disk pallor
	Laterality
	Bilateral severity
	RAPD
	VFD
	Visual acuity (WHO)
	Color vision
	VFD follow-up
	Visual acuity follow-up
	Color vision follow-up
	Disk pallor
	outcome

	Murphy (2003)10      21        
	PION
	< 24h
	No
	No
	OU
	OS=OD
	No RAPD
	Yes
	Blindness
	Yes
	Improved
	Improved
	Improved
	Yes
	No improvement

	Mohan (2012)11        22
	ION
	< 24h
	No
	No
	OD
	
	RAPD
	Yes
	Blindness
	
	No improvement
	No improvement
	
	Yes
	No improvement

	Heitz (2008)12           23 
	PION
	24-48h
	No
	No
	OU
	OS<OD
	RAPD
	Yes
	Blindness
	
	No improvement
	No improvement
	
	No
	No improvement

	Chalam (2005)13       24         
	PION
	< 24h
	No
	No
	OU
	OS=OD
	RAPD
	Yes
	Blindness
	
	Improved
	Improved
	
	Yes
	Some improvement

	Abraham (2003)14    25         
	ION
	< 24h
	No
	No
	OD
	
	RAPD
	Yes
	Blindness
	
	No improvement
	Improved
	Worsened
	Yes
	Some improvement

	Holy (2009)15            26         

                                   27


28
29
	PION
	
	No
	No
	OU
	OS>OD
	RAPD
	Yes
	Blindness
	
	
	
	
	Yes
	No improvement

	
	PION
	
	No
	No
	OU
	OS=OD
	RAPD
	Yes
	Blindness
	Yes
	No improvement
	No improvement
	No improvement
	Yes
	No improvement

	
	AION
	
	Yes
	No
	OU
	OS<OD
	RAPD
	
	Blindness
	
	
	
	
	
	

	
	PION
	
	No
	No
	OU
	OS<OD
	RAPD
	Yes
	Severe
	
	Improved
	
	
	Yes
	Some improvement

	Akpinar (2017)16      30          
	ION
	< 24h
	
	Yes
	OS
	
	RAPD
	Yes
	Blindness
	Yes
	No improvement
	No improvement
	No improvement
	Yes
	No improvement

	Bojinova(2016)17      31          
	ION
	
	
	Yes
	OS
	
	RAPD
	Yes
	Blindness
	Yes
	Improved
	No improvement
	No improvement
	Yes
	No improvement

	Chang (2005)18         32         

33


                                    34 


                                    35 
	PION
	< 24h
	No
	No
	OS
	
	RAPD
	Yes
	
	Yes
	Improved
	Improved
	Improved
	Yes
	Some improvement

	
	PION
	< 24h
	No
	No
	OS
	
	RAPD
	Yes
	
	Yes
	No improvement
	No improvement
	No improvement
	Yes
	No improvement

	
	PION
	< 24h
	No
	No
	OS
	
	RAPD
	Yes
	
	Yes
	No improvement
	No improvement
	No improvement
	Yes
	No improvement

	
	PION
	< 24h
	No
	No
	OD
	
	RAPD
	Yes
	
	Yes
	No improvement
	No improvement
	No improvement
	Yes
	No improvement

	Delattre (2007)19      36          


                                    37

38

39

40
	ION
	
	
	
	OS
	
	RAPD
	Yes
	Blindness
	Yes
	No improvement
	Worsened
	No improvement
	No
	No improvement

	
	ION
	
	
	
	OS
	
	
	Yes
	Severe
	
	Improved
	Improved
	Improved
	
	Some improvement

	
	ION
	
	
	
	OS
	
	
	
	Moderate
	
	
	
	
	
	Some improvement

	
	ION
	
	
	
	OS
	
	
	
	Moderate
	
	
	
	
	
	Some improvement

	
	ION
	
	
	
	OS
	
	
	
	Moderate
	
	
	
	
	
	Some improvement

	Study	                  #
	Diagnosis
	Onset
	Disk edema
	Disk pallor
	Laterality
	Bilateral severity
	RAPD
	VFD
	Visual acuity (WHO)
	Color vision
	VFD follow-up
	Visual acuity follow-up
	Color vision follow-up
	Disk pallor
	outcome

	Dilger(1998)20           41         
	AION
	6-9 days
	Yes
	
	OU
	OS=OD
	RAPD
	Yes
	Moderate
	Yes
	Improved
	Improved
	Improved
	
	Some improvement

	Gaillard(2004)21       42          
	PION
	< 24h
	No
	No
	OU
	OS=OD
	RAPD
	
	Blindness
	Yes
	
	Improved
	Improved
	Yes
	Some improvement

	Golmirzaie (2011)22 43          
	ION
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Hassani (2014)23       44          
	PION
	< 24h
	No
	No
	OD
	
	RAPD
	Yes
	Blindness
	Yes
	Improved
	Improved
	Improved
	No
	Some improvement

	Hoff (2010)24             45              
	ION
	< 24h
	No
	No
	OS
	
	RAPD
	Yes
	Blindness
	
	No improvement
	Improved
	
	Yes
	Some improvement

	Kamming (2005)25   46          
	PION
	< 24h
	
	
	OS
	
	RAPD
	Yes
	Blindness
	
	No improvement
	No improvement
	
	No
	No improvement

	Katzman(1994)26     47         
	AION
	3-5 days
	No
	No
	OU
	OS<OD
	RAPD
	Yes
	Blindness
	No
	No improvement
	Improved
	No improvement
	Yes
	Some improvement

	Kim (2006)27              48          
 
  49
	ION
	3-5 days
	Yes
	No
	OU
	OS>OD
	RAPD
	Yes
	Blindness
	Yes
	Improved
	Improved
	Improved
	Yes
	Some improvement

	
	ION
	24-48h
	Yes
	No
	OU
	OS=OD
	RAPD
	Yes
	Blindness
	
	Improved
	Improved
	
	Yes
	Some improvement

	Kumar (2004)28         50         
	ION
	< 24h
	Yes
	No
	OD
	
	RAPD
	Yes
	Blindness
	Yes
	No improvement
	No improvement
	No improvement
	Yes
	No improvement

	Nabiuni (2014)29      51          
	ION
	< 24h
	No
	Yes
	OS
	
	RAPD
	Yes
	Blindness
	Yes
	No improvement
	No improvement
	No improvement
	Yes
	No improvement

	Pin-On (2015)30        52          
	ION
	< 24h
	
	
	OS
	
	RAPD
	
	Blindness
	
	
	
	
	
	

	Quraishi (2012)31     53          
	PION
	< 24h
	No
	No
	OU
	OS=OD
	RAPD
	Yes
	Blindness
	Yes
	Improved
	Improved
	Improved
	No
	Some improvement

	Reddy (2008)32         54            
	PION
	< 24h
	No
	No
	OU
	OS<OD
	No RAPD
	Yes
	Blindness
	No
	No improvement
	Improved
	No improvement
	Yes
	Some improvement

	Samdani(2009)33      55           
	PION
	3-5 days
	No
	No
	OU
	OD=OS
	
	Yes
	Blindness
	Yes
	No improvement
	No improvement
	No improvement
	
	No improvement

	Shifa(2016)34             56          
	PION
	6-9 days
	No
	No
	OU
	OD=OS
	RAPD
	Yes
	Blindness
	
	Improved
	Improved
	
	
	Some improvement

	Yu (2008)35                57          
	ION
	< 24h
	No
	No
	OD
	
	
	Yes
	Blindness
	Yes
	No improvement
	No improvement
	No improvement
	
	No improvement

	Corso (2006)36          58          
	ION
	
	
	
	OS
	
	
	
	Blindness
	
	
	
	
	
	

	Leibovitch(2006)37   59         
	ION
	< 24h
	
	
	OS
	
	
	Yes
	Blindness
	
	No improvement
	No improvement
	
	
	No improvement

	Stang-Veldhous (2010)38                      60          
	ION
	24-48h
	Yes
	No
	OU
	OS=OD
	
	Yes
	No or Mild impairment
	
	No improvement
	No improvement
	
	No
	Some improvement

	West (1990)39           61          
	ION
	< 24h
	No
	No
	OS
	
	RAPD
	Yes
	Blindness
	
	No improvement
	No improvement
	
	Yes
	No improvement

	Study	                  #
	Diagnosis
	Onset
	Disk edema
	Disk pallor
	Laterality
	Bilateral severity
	RAPD
	VFD
	Visual acuity (WHO)
	Color vision
	VFD follow-up
	Visual acuity follow-up
	Color follow-up
	Disk pallor
	outcome

	Yi (2004)40                 62          
	PION
	< 24h
	Yes
	No
	OS
	
	RAPD
	Yes
	Severe
	
	Improved
	Improved
	
	
	Some improvement

	[bookmark: _Hlk496911080]Lee(2006)41   
                    63-145 (83)                            
	[bookmark: OLE_LINK102][bookmark: OLE_LINK103][bookmark: OLE_LINK104]56(67)
PION
19(23)
AION
8(10)ION
	
	
	
	OU 55(66)
OD or OS 28 (34)
	
	
	
	47 (57) Blindness
5/8 ION 
8/19 AION
34/56 PION
	
	
	
	
	
	[bookmark: OLE_LINK129][bookmark: OLE_LINK130][bookmark: OLE_LINK131]Some improvement 35(42)
No improvement 48(58)

	Myers (1997)42   
                  146-182 (37)                 
	[bookmark: OLE_LINK105][bookmark: OLE_LINK106]14/37 PION
8/37 
AION
15/37 ION
	
	
	
	OU 11(30)
OD or OS 26(70)
	
	
	Partial VFD in 18 patient
	15 Blindness
	
	5 improved
	8 improved 
	
	
	25 No improvement
1 gotten worse



VFD=visual field defect, ION= ischemic optic neuropathy, AION= anterior ischemic optic neuropathy, PION= posterior ischemic optic neuropathy, OU= bilateral, OD= right eye, OS= left eye, RAPD= relative afferent pupillary defect. WHO scale was used to define visual acuity; patients equal to or better than 6/18, 3/10, 20/70 were defined as mild or no visual impairment; patients worse than 6/18, 3/10, 20/70 or equal to or better than 6/60, 1/10, 20/200 were defined as moderate visual impairment; patients worse than 6/60, 1/10, 20/200 or equal to or better than 3/60, 1/20, 20/400 were defined as severe visual impairment; blindness was defined for any patient who was worse than 3/60, 1/20, 20/400, 1/60, 1/50, 5/300, no perception of light or any patient who is equal to or better than 1/60 or counts fingers at 1 meter, 1/50, 5/300, light perception alone.
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