To evaluate the robustness of our findings, we performed standard multivariable logistic regression entering the same set of baseline variables. Due to complete separation of the outcome in the endoscopic group, the treatment effect could not be estimated by standard logistic regression. We therefore applied Firth’s penalized likelihood method, which provided a valid estimate for the effect of surgical approach (OR 0.020, 95% CI 0.001-0.347, P=0.007). The coefficients of other covariates remained similar between the two models, supporting the stability of our main analysis. Results are presented in Supplementary Table S1.

Table S1 Sensitivity Analysis: Standard vs Firth’s Logistic Regression
	Variables
	Standard Logistic, OR 
(95% CI)
	Firth’s Logistic, OR 
(95% CI)

	Treat (Neuroendoscopic surgery vs Conventional surgery)
	Not estimable
	[bookmark: _GoBack]0.014 (0.001–0.299)

	Age
	0.798 (0.556–1.144)
	0.778 (0.546–1.108)

	Preoperative GCS
	0.965 (0.357–2.610)
	0.827 (0.327–2.093)

	Hematoma volume
	1.021 (0.901–1.156)
	1.028 (0.914–1.157)

	With intraventricular hematoma
	2.226 (0.237–20.880)
	1.684 (0.243–11.670)

	Hypertension
	Not included
	0.313 (0.050–1.960)


Note: Standard logistic regression failed to estimate treatment effect due to complete separation; Firth’s method provided valid estimation. OR, odds ratio; CI, confidence interval; GCS, Glasgow Coma Scale.

