Supplementary Table 5. Result-level risk-of-bias judgments

	Instrument
	Study
	Outcome group
	D1
	D2
	D3
	D4
	D5
	D6
	D7
	Overall judgment

	ROBINS-I
	Ammar 2026
	CSF/fluid outcomes
	Serious
	Moderate
	Low
	Low
	Moderate
	Moderate
	Moderate
	Serious

	ROBINS-I
	Ammar 2026
	Operative efficiency
	Serious
	Moderate
	Low
	Low
	Moderate
	Low
	Moderate
	Serious

	ROBINS-I
	Ammar 2026
	Functional outcomes
	Serious
	Moderate
	Low
	Low
	Serious
	Serious
	Serious
	Serious

	ROBINS-I
	Ammar 2026
	Infection
	Serious
	Moderate
	Low
	Low
	Moderate
	Moderate
	Moderate
	Serious

	ROBINS-I
	Ammar 2026
	Mortality
	Serious
	Moderate
	Low
	Low
	Moderate
	Moderate
	Moderate
	Serious

	ROBINS-I
	Ammar 2026
	Other complications
	Serious
	Moderate
	Low
	Low
	Moderate
	Moderate
	Moderate
	Serious

	ROBINS-I
	Jeong 2020
	CSF/fluid outcomes
	Serious
	Serious
	Low
	Low
	Serious
	Moderate
	Moderate
	Serious

	ROBINS-I
	Jeong 2020
	Operative efficiency
	Serious
	Moderate
	Low
	Low
	Moderate
	Low
	Moderate
	Serious

	ROBINS-I
	Jeong 2020
	Functional outcomes
	Serious
	Serious
	Low
	Low
	Serious
	Serious
	Moderate
	Serious

	ROBINS-I
	Jeong 2020
	Infection
	Serious
	Serious
	Low
	Low
	Serious
	Moderate
	Moderate
	Serious

	ROBINS-I
	Jeong 2020
	Mortality
	No information
	No information
	No information
	No information
	No information
	No information
	No information
	No information

	ROBINS-I
	Jeong 2020
	Other complications
	Serious
	Serious
	Low
	Low
	Serious
	Moderate
	Moderate
	Serious

	ROBINS-I
	Ladisich 2026
	CSF/fluid outcomes
	Critical
	Serious
	Low
	Low
	Serious
	Moderate
	Serious
	Critical

	ROBINS-I
	Ladisich 2026
	Operative efficiency
	Critical
	Serious
	Low
	Low
	Serious
	Moderate
	Serious
	Critical

	ROBINS-I
	Ladisich 2026
	Functional outcomes
	Critical
	Serious
	Low
	Low
	Serious
	Serious
	Serious
	Critical

	ROBINS-I
	Ladisich 2026
	Infection
	Critical
	Serious
	Low
	Low
	Serious
	Moderate
	Serious
	Critical

	ROBINS-I
	Ladisich 2026
	Mortality
	Critical
	Serious
	Low
	Low
	Serious
	Moderate
	Serious
	Critical

	ROBINS-I
	Ladisich 2026
	Other complications
	Critical
	Serious
	Low
	Low
	Serious
	Moderate
	Serious
	Critical

	ROBINS-I
	Mitmuang 2016
	CSF/fluid outcomes
	Serious
	Moderate
	Serious
	No information
	No information
	No information
	No information
	Serious

	ROBINS-I
	Mitmuang 2016
	Operative efficiency
	Serious
	Moderate
	Serious
	No information
	No information
	No information
	No information
	Serious

	ROBINS-I
	Mitmuang 2016
	Functional outcomes
	Serious
	Moderate
	Serious
	No information
	No information
	No information
	No information
	Serious

	ROBINS-I
	Mitmuang 2016
	Infection
	Serious
	Moderate
	Serious
	No information
	No information
	No information
	No information
	Serious

	ROBINS-I
	Mitmuang 2016
	Mortality
	Serious
	Moderate
	Serious
	No information
	No information
	No information
	No information
	Serious

	ROBINS-I
	Mitmuang 2016
	Other complications
	Serious
	Moderate
	Serious
	No information
	No information
	No information
	No information
	Serious

	ROBINS-I
	Sun 2018
	CSF/fluid outcomes
	Serious
	Moderate
	Moderate
	Low
	Serious
	Moderate
	Serious
	Serious

	ROBINS-I
	Sun 2018
	Operative efficiency
	Serious
	Moderate
	Moderate
	Low
	Serious
	Moderate
	Serious
	Serious

	ROBINS-I
	Sun 2018
	Functional outcomes
	No information
	No information
	No information
	No information
	No information
	No information
	No information
	No information

	ROBINS-I
	Sun 2018
	Infection
	Serious
	Moderate
	Moderate
	Low
	Serious
	Moderate
	Serious
	Serious

	ROBINS-I
	Sun 2018
	Mortality
	No information
	No information
	No information
	No information
	No information
	No information
	No information
	No information

	ROBINS-I
	Sun 2018
	Other complications
	Serious
	Moderate
	Moderate
	Low
	Serious
	Moderate
	Serious
	Serious

	ROBINS-I
	Trnka 2023
	CSF/fluid outcomes
	Critical
	Serious
	Low
	No information
	Serious
	Moderate
	Moderate
	Critical

	ROBINS-I
	Trnka 2023
	Operative efficiency
	Critical
	Serious
	Low
	No information
	Serious
	Moderate
	Moderate
	Critical

	ROBINS-I
	Trnka 2023
	Functional outcomes
	Critical
	Serious
	Low
	No information
	Serious
	Serious
	Moderate
	Critical

	ROBINS-I
	Trnka 2023
	Infection
	Critical
	Serious
	Low
	No information
	Serious
	Moderate
	Moderate
	Critical

	ROBINS-I
	Trnka 2023
	Mortality
	Critical
	Serious
	Low
	No information
	Serious
	Moderate
	Moderate
	Critical

	ROBINS-I
	Trnka 2023
	Other complications
	Critical
	Serious
	Low
	No information
	Serious
	Moderate
	Moderate
	Critical

	ROBINS-I
	Zhang 2022
	CSF/fluid outcomes
	Serious
	Moderate
	Low
	Low
	Moderate
	Moderate
	Moderate
	Serious

	ROBINS-I
	Zhang 2022
	Operative efficiency
	No information
	No information
	No information
	No information
	No information
	No information
	No information
	No information

	ROBINS-I
	Zhang 2022
	Functional outcomes
	Serious
	Moderate
	Low
	Low
	Moderate
	Serious
	Moderate
	Serious

	ROBINS-I
	Zhang 2022
	Infection
	Serious
	Moderate
	Low
	Low
	Moderate
	Moderate
	Moderate
	Serious

	ROBINS-I
	Zhang 2022
	Mortality
	Serious
	Moderate
	Low
	Low
	Moderate
	Moderate
	Moderate
	Serious

	ROBINS-I
	Zhang 2022
	Other complications
	Serious
	Moderate
	Low
	Low
	Moderate
	Moderate
	Moderate
	Serious

	RoB 2
	Ashutosh Kumar 2026
	CSF/fluid outcomes
	Some concerns
	Some concerns
	Low
	Some concerns
	Some concerns
	Not applicable
	Not applicable
	Some concerns



	RoB 2
	Ashutosh Kumar 2026
	Operative efficiency
	Some concerns
	Some concerns
	Low
	Low
	Some concerns
	Not applicable
	Not applicable
	Some concerns

	RoB 2
	Ashutosh Kumar 2026
	Functional outcomes
	Some concerns
	High
	Some concerns
	Some concerns
	High
	Not applicable
	Not applicable
	High

	RoB 2
	Ashutosh Kumar 2026
	Infection
	Some concerns
	Some concerns
	Low
	Some concerns
	Some concerns
	Not applicable
	Not applicable
	Some concerns

	RoB 2
	Ashutosh Kumar 2026
	Mortality
	Some concerns
	Some concerns
	Low
	Low
	Some concerns
	Not applicable
	Not applicable
	Some concerns

	RoB 2
	Ashutosh Kumar 2026
	Other complications
	Some concerns
	Some concerns
	Low
	Some concerns
	Some concerns
	Not applicable
	Not applicable
	Some concerns

	RoB 2
	Barooah 2020
	Operative efficiency
	Some concerns
	Some concerns
	Low
	Low
	Some concerns
	Not applicable
	Not applicable
	Some concerns

	RoB 2
	Pankaj Kumar 2023
	CSF/fluid outcomes
	Some concerns
	Some concerns
	Low
	Low
	Some concerns
	Not applicable
	Not applicable
	Some concerns

	RoB 2
	Pankaj Kumar 2023
	Operative efficiency
	Some concerns
	Some concerns
	Low
	Low
	Some concerns
	Not applicable
	Not applicable
	Some concerns

	RoB 2
	Pankaj Kumar 2023
	Functional outcomes
	Some concerns
	Some concerns
	Some concerns
	Some concerns
	High
	Not applicable
	Not applicable
	High

	RoB 2
	Pankaj Kumar 2023
	Infection
	Some concerns
	Some concerns
	Low
	Low
	Some concerns
	Not applicable
	Not applicable
	Some concerns

	RoB 2
	Pankaj Kumar 2023
	Mortality
	Some concerns
	Some concerns
	Low
	Some concerns
	Some concerns
	Not applicable
	Not applicable
	Some concerns

	RoB 2
	Pankaj Kumar 2023
	Other complications
	Some concerns
	Some concerns
	Low
	Low
	Some concerns
	Not applicable
	Not applicable
	Some concerns

	RoB 2
	Vieira 2018
	CSF/fluid outcomes
	Some concerns
	Some concerns
	Some concerns
	Low
	Some concerns
	Not applicable
	Not applicable
	Some concerns

	RoB 2
	Vieira 2018
	Operative efficiency
	Some concerns
	Some concerns
	Some concerns
	Low
	Some concerns
	Not applicable
	Not applicable
	Some concerns

	RoB 2
	Vieira 2018
	Functional outcomes
	Some concerns
	Some concerns
	Some concerns
	Some concerns
	Some concerns
	Not applicable
	Not applicable
	Some concerns

	RoB 2
	Vieira 2018
	Infection
	Some concerns
	Some concerns
	Some concerns
	Low
	Some concerns
	Not applicable
	Not applicable
	Some concerns

	RoB 2
	Vieira 2018
	Mortality
	Some concerns
	Some concerns
	Some concerns
	Low
	Some concerns
	Not applicable
	Not applicable
	Some concerns

	RoB 2
	Vieira 2018
	Other complications
	Some concerns
	Some concerns
	Some concerns
	Low
	Some concerns
	Not applicable
	Not applicable
	Some concerns

	RoB 2
	Vivek Kumar 2026
	CSF/fluid outcomes
	Some concerns
	Some concerns
	Low
	Low
	Some concerns
	Not applicable
	Not applicable
	Some concerns

	RoB 2
	Vivek Kumar 2026
	Operative efficiency
	Some concerns
	Some concerns
	Low
	Low
	Some concerns
	Not applicable
	Not applicable
	Some concerns

	RoB 2
	Vivek Kumar 2026
	Functional outcomes
	Some concerns
	Some concerns
	Some concerns
	Some concerns
	High
	Not applicable
	Not applicable
	High

	RoB 2
	Vivek Kumar 2026
	Infection
	Some concerns
	Some concerns
	Low
	Low
	Some concerns
	Not applicable
	Not applicable
	Some concerns

	RoB 2
	Vivek Kumar 2026
	Mortality
	Some concerns
	Some concerns
	Low
	Low
	Some concerns
	Not applicable
	Not applicable
	Some concerns

	RoB 2
	Vivek Kumar 2026
	Other complications
	Some concerns
	Some concerns
	Low
	Low
	Some concerns
	Not applicable
	Not applicable
	Some concerns



Domain definitions. ROBINS-I (2016): D1, confounding; D2, selection of participants into the study; D3, classification of interventions; D4, deviations from intended interventions; D5, missing data; D6, measurement of outcomes; D7, selection of the reported result. RoB 2 (2019; effect of assignment): D1, randomization process; D2, deviations from intended interventions; D3, missing outcome data; D4, measurement of the outcome; D5, selection of the reported result. D6 and D7 are not applicable to RoB 2. Domain numbers therefore have different meanings between instruments. Each row is an outcome-group-specific assessment; rows from the same study are not independent studies. CSF, cerebrospinal fluid; RoB, risk of bias. No information denotes insufficient information for a judgment, not low risk of bias. CSF, cerebrospinal fluid; RoB 2, revised Cochrane risk-of-bias tool for randomized trials; ROBINS-I, Risk Of Bias In Non-randomized Studies—of Interventions.
