SUPPLEMENT
Supplementary e-Table S1. Derivation of the final analytic cohort from the raw dataset
The final analytic cohort was defined according to the prespecified osteoporosis criterion of BMD T-score strictly below −2.5. Patients with BMD T-score equal to −2.5 were not included because the inclusion criterion required a value below −2.5. This table documents the cohort derivation used for all revised analyses.
	Cohort definition
	CPSCA
	CBT
	Total

	Raw dataset
	69
	82
	151

	Excluded because BMD T-score = −2.5
	4
	4
	8

	Excluded because BMD T-score > −2.5
	2
	7
	9

	Final analytic cohort with BMD T-score < −2.5
	63
	71
	134


Abbreviations
BMD, bone mineral density; CBT, cortical bone trajectory; CPSCA, cannulated pedicle screw with cement augmentation.


Supplementary e-Table S2. Expanded covariate-adjusted sensitivity analysis of primary clinical outcomes
The expanded sensitivity models were constructed to address potential baseline confounding in this retrospective non-randomized cohort. The VAS model adjusted for treatment group, age, sex, BMD T-score, number of fusion levels, surgical year, radiographic follow-up duration, and baseline VAS score. The ODI model adjusted for treatment group, age, sex, BMD T-score, number of fusion levels, surgical year, radiographic follow-up duration, and baseline ODI score. The hospital-stay model adjusted for treatment group, age, sex, BMD T-score, number of fusion levels, and surgical year. Surgeon was not included as a covariate because surgeon assignment was closely linked to instrumentation type, making surgeon effect statistically inseparable from treatment group. This issue is acknowledged as residual confounding in the Discussion.


	Outcome and variable
	β coefficient
	Standard error
	t-statistic
	p-value

	Outcome: VAS improvement rate, %
	
	
	
	

	Model R² = 0.228; adjusted R² = 0.179
	
	
	
	

	Group, CBT vs CPSCA
	12.73
	3.51
	3.63
	<0.001*

	Age, years
	−0.23
	0.25
	−0.93
	0.356

	Male sex
	3.75
	5.88
	0.64
	0.524

	BMD T-score
	−2.90
	2.49
	−1.16
	0.246

	No. of fusion levels
	0.16
	2.47
	0.07
	0.947

	Surgical year
	0.27
	1.09
	0.25
	0.802

	Radiographic follow-up duration, months
	−0.02
	0.12
	−0.21
	0.836

	Baseline VAS score
	−5.07
	1.38
	−3.67
	<0.001*

	Outcome: ODI improvement rate, %
	
	
	
	

	Model R² = 0.120; adjusted R² = 0.064
	
	
	
	

	Group, CBT vs CPSCA
	7.31
	3.09
	2.37
	0.019*

	Age, years
	−0.19
	0.21
	−0.89
	0.378

	Male sex
	3.08
	5.10
	0.60
	0.547

	BMD T-score
	−2.90
	2.17
	−1.34
	0.183

	No. of fusion levels
	2.32
	2.13
	1.09
	0.277

	Surgical year
	0.96
	0.94
	1.02
	0.312

	Radiographic follow-up duration, months
	−0.03
	0.10
	−0.32
	0.747

	Baseline ODI score
	−0.18
	0.17
	−1.09
	0.279

	Outcome: hospital stay, days
	
	
	
	

	Model R² = 0.055; adjusted R² = 0.011
	
	
	
	

	Group, CBT vs CPSCA
	−2.90
	1.37
	−2.11
	0.037*

	Age, years
	0.00
	0.10
	0.02
	0.981

	Male sex
	0.52
	2.32
	0.23
	0.822

	BMD T-score
	−0.27
	0.96
	−0.28
	0.778

	No. of fusion levels
	0.83
	0.97
	0.86
	0.392

	Surgical year
	−0.15
	0.39
	−0.39
	0.699


Abbreviations
BMD, bone mineral density; CBT, cortical bone trajectory; CPSCA, cannulated pedicle screw with cement augmentation; ODI, Oswestry Disability Index; VAS, Visual Analogue Scale.
Significance footnote
p < 0.05.
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