Supplemental Fig. 1.  The number of patients who underwent surgeries for metastatic spinal tumor and nonmetastatic spinal tumor from 2012 to 2020 is limited to the institution that conducted the metastatic spinal surgery yearly.
A total of 4,686 patients with spinal metastasis and 162,052 patients with nonmetastatic spinal disorders in 86 institutions were analyzed. (A) Both the number of patients who underwent metastatic spinal surgery and nonmetastatic spine surgery increased over time (p < 0.001 and p < 0.001, respectively). (B) The proportion of metastatic spinal surgery in all spinal surgeries slightly increased from 2.5% in 2012 to 3.2% in 2020 (p < 0.001).
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Supplemental Fig. 2. The length of stay from 2012 to 2020 is limited to patients who were discharged home.
A total of 6,027 patients who were discharged home were analyzed. The number of patients who were discharged home increased over time from 530 patients in 2012 to 902 patients in 2020 (p < 0.001). (B) The length of stay decreased over time from a median of 35 days in 2012 to 26 days in 2020 (p < 0.001).

[image: ]






	Supplemental Table 1. International Classification of Diseases (ICD)-10 definitions for calculation of the Charlson Comorbidity Index (CCI) and postoperative complications.


	Comorbidities for CCI
	ICD-10 codes

	Myocardial infarction
	I21, I22, I252

	Heart failure
	I50

	Peripheral vascular disease
	I71, I790, I739, R02, Z958, Z959

	Cerebrovascular disease
	I60-63, I65-66, G450-452, G458-459, G46, I64, G454, I670-672, I674, I675-679, I681-682, I688, I69

	Dementia
	F00-03, F051, G30

	Pulmonary disease
	J40-47, J60-67

	Connective tissue disease
	M32, M34, M332, M053, M058-060, M063, M069, M050, M052, M051, M353

	Gastric ulcer
	K25-28

	Mild liver disease
	K702-703, K73, K717, K740, K742-746

	Diabetes mellitus
	E109, E119, E139, E149, E101, E111, E131, E141, E105, E115, E135, E145

	Diabetes with complications
	E102, E112, E132, E142, E142, E113, E133, E143, E104, E114, E117, E134, E144, E117

	Paralysis
	G041, G820, G821, G822

	Renal failure
	N03, N052-056, N072-074, N01, N18-19, N25

	Cancer
	C0-9

	Metastatic cancer
	C77-80

	Severe liver disease
	K729, K766-7, K721

	HIV
	B20-24

	
	

	 Complications
	ICD-10 codes

	Acute coronary syndrome
	I20-25

	Heart failure
	I50

	Respiratory disorder
	J12-18, J95-96

	Sepsis
	A40-41, D65

	Pulmonary embolism
	I26

	Stroke
	I60-64

	Renal failure
	N17-19

	Urinary tract infection
	N390





	Supplemental Table 2. Definition of anesthesia difficulty designated by the Japanese Ministry of Health, Labor, and Welfare.


	Disease/condition 
	Detailed condition

	Heart failure
	≥ NYHA grade III

	Angina
	≥ CCS classification III 

	Myocardial infarction
	Onset within 3 months

	Aortic atresia, mitral atresia, or tricuspid valve atresia 
	≥ moderate atresia

	Aortic stenosis
	Transapical aortic valve blood flow velocity of ≥4 m/sec, aortic mean pressure gradient of ≥40 mmHg, or aortic valve area of ≤1㎠ 

	Mitral stenosis
	Mitral valve orifice area of ≤1.5㎠

	Implantable pacemaker or implantable cardioverter-defibrillator

	Congenital heart disease
	Mean pulmonary arterial pressure ≥25 mmHg by cardiac catheterization or pulmonary hypertension diagnosed by echocardiography

	Respiratory failure
	Arterial blood oxygen partial pressure ≤ 60 mmHg or arterial blood oxygen partial pressure/inhaled air oxygen fraction ratio ≤300

	Ventilatory insufficiency
	forced expiratory volume 1.0 (sec) % ≤ 70% and vital capacity ratio ≤ 70%

	Asthma
	Recurrent ≥ moderate attacks despite treatment

	Diabetes mellitus
	HbA1c ≥8.4%, fasting blood glucose ≥ 160 mg/dL, or 2-h postprandial blood glucose ≥ 220 mg/dL

	Renal failure
	Serum creatinine level ≥ 4.0 mg/dL 

	Liver failure
	Child-Pugh classification ≥ B

	Anemia
	Hemoglobin level ≤ 6.0 g/dL

	Impaired coagulation
	Prothrombin time-international normalized ratio ≥ 2.0 

	Disseminated Intravascular Coagulation

	Thrombocytopenia
	Platelets < 50,000/uL

	Sepsis 
	With systemic inflammatory response syndrome

	Shock  
	Systolic blood pressure < 90 mmHg

	Complete spinal cord injury
	Level of injury above T5

	Cardiopulmonary support
	

	Artificial respiration
	

	Dialysis
	

	intra-aortic balloon pumping
	

	Obesity
	Body mass index ≥ 35 kg/m2





	Supplemental Table 3.  Characteristics of the cases and institutions that performed the metastatic spinal surgeries. 

	
	
	Year
	p

	　
	　
	2012
	2013
	2014
	2015
	2016
	2017
	2018
	2019
	2020
	

	No. of patients with metastatic spine surgery
	877
	915
	1066
	1102
	1136
	1217
	1247
	1282
	1479
	<0.001

	No. of patients with nonmetastatic spine surgery
	41078
	42298
	49427
	50307
	54708
	56703
	56302
	55740
	56507
	0.004

	No. of treated hospitals
	302
	285
	331
	329
	343
	352
	326
	325
	349
	0.211

	Cases by hospital Volume of spine surgery, n (%)
	<100 surgeries/year
	254 (29)
	192 (21)
	237 (22)
	207 (19)
	227 (20)
	231 (19)
	200 (16)
	237 (18)
	323 (22)
	<0.001

	
	100–300 surgeries/year
	541 (62)
	610 (67)
	672 (63)
	765 (69)
	743 (65)
	790 (65)
	812 (65)
	801 (62)
	912 (62)
	

	
	≥300 surgeries/year
	82 (9)
	113 (12)
	157 (15)
	130 (12)
	166 (15)
	196 (16)
	235 (19)
	244 (19)
	244 (16)
	

	Significant p values for trend analysis are indicated in bold font.
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