SUPPLEMENT
Supplementary Table 1: 
Baseline characteristics after propensity score matching using 1:1 and 1:2 matching approaches
	Variable
	Ratio
	Controls
	Octogenarians
	SMD

	n (matched sample)
	





1:1
	37
	37
	

	Female Sex
	
	18 (48.6%)
	16 (43.2%)
	-0.107

	Obesity
	
	5 (13.5%)
	4 (10.8%)
	-0.082

	Diabetes mellitus
	
	3 (8.1%)
	3 (8.1%)
	0.000

	COPD
	
	1 (2.7%)
	4 (10.8%)
	0.323

	Oral anticoagulation
	
	10 (27.0%)
	11 (29.7%)
	0.059

	Immunosuppression
	
	1 (2.7%)
	2 (5.4%)
	0.135

	ASA score
	
	3.0 [2.0–3.0]
	3.0 [2.0–3.0]
	-0.243

	Charlson Comorbidity Index
	
	2.0 [0.0–4.0]
	2.0 [0.0–5.0]
	0.010

	n (matched sample)
	






1:2
	64
	32
	

	Female Sex
	
	32 (50.0%)
	15 (46.9%)
	-0.062

	Obesity
	
	8 (12.5%)
	4 (12.5%)
	0.000

	Diabetes mellitus
	
	5 (7.8%)
	1 (3.1%)
	-0.205

	COPD
	
	2 (3.1%)
	3 (9.4%)
	0.257

	Oral anticoagulation
	
	13 (20.3%)
	9 (28.1%)
	0.181

	Immunosuppression
	
	2 (3.1%)
	1 (3.1%)
	0.000

	ASA score
	
	3.0 [2.0–3.0]
	3.0 [2.0–3.0]
	-0.234

	Charlson Comorbidity Index
	
	1.0 [0.0–4.0]
	1.5 [0.0–4.0]
	-0.066


Abbreviations: SMD, standardized mean differences; COPD, chronic obstructive pulmonary disease; ASA score, American Association of Anesthesiologists Score
Baseline demographic and clinical characteristics of octogenarians and matched controls are presented for both matching strategies. The 1:1 matched cohort represents the primary analysis, while the 1:2 matched cohort is shown as a sensitivity analysis. Categorical variables are reported as counts with percentages, and continuous variables as median with interquartile range (IQR). Covariate balance between groups was assessed using standardized mean differences (SMD), with values <0.1 indicating optimal balance and values <0.2 considered acceptable. While both matching approaches reduced baseline imbalance compared to the unmatched cohort, the 1:1 matching strategy achieved overall improved covariate balance, whereas higher residual SMD values were observed in the 1:2 matched cohort.


Supplementary Table 2: 
Postoperative Outcomes after Propensity Score Matching using 1:1 and 1:2 matching approaches
	Variable
	Ratio
	Controls
	Octogenarians
	SMD

	n (matched sample)
	





1:1
	37
	37
	

	ICU admission
	
	7 (18.9%)
	12 (32.4%)
	0.332

	Postop antimicrobial therapy (PAT)
	
	18 (48.6%)
	30 (81.1%)
	0.017

	Postop complications: None (Dindo = 0)
	
	24 (64.9%)
	19 (51.4%)
	0.383

	Postop complications: Grade I–II (Dindo 1–2)
	
	7 (18.9%)
	14 (37.8%)
	0.143

	Postop complications: Grade III–V 
(Dindo 3–5)
	
	6 (16.2%)
	4 (10.8%)
	0.727

	Any postoperative complication 
(Dindo > 0)
	
	13 (35.1%)
	18 (48.6%)
	0.383

	Major complications (Dindo ≥ 3)
	
	6 (16.2%)
	4 (10.8%)
	0.727

	Length of stay (LOS), median [IQR]
	
	5.0 [3.0–10.0]
	6.0 [4.0–10.0]
	0.702

	n (matched sample)
	






1:2
	
	
	

	ICU admission
	
	14 (21.9%)
	9 (28.1%)
	0.613

	Postop antimicrobial therapy (PAT)
	
	31 (48.4%)
	27 (84.4%)
	0.001

	Postop complications: None (Dindo = 0)
	
	38 (59.4%)
	17 (53.1%)
	0.663

	Postop complications: Grade I–II (Dindo 1–2)
	
	15 (23.4%)
	12 (37.5%)
	0.158

	Postop complications: Grade III–V 
(Dindo 3–5)
	
	11 (17.2%)
	3 (9.4%)
	0.373

	Any postoperative complication 
(Dindo > 0)
	
	26 (40.6%)
	15 (46.9%)
	0.663

	Major complications (Dindo ≥ 3)
	
	11 (17.2%)
	3 (9.4%)
	0.373

	Length of stay (LOS), median [IQR]
	
	5.0 [3.0–9.0]
	6.0 [4.0–10.2]
	0.211


Abbreviations: PAT, postoperative antimicrobial therapy; LOS, length-of-stay; 
median [IQR], median [interquartile range]; ICU, intensive-care-unit
Outcomes are presented for octogenarians and matched controls following propensity score matching. The 1:1 matching cohort represents the primary analysis, while the 1:2 matching cohort is shown as a sensitivity analysis. Categorical variables are reported as counts with percentages, and continuous variables as median with interquartile range (IQR). P-values correspond to matched statistical comparisons using McNemar’s test for categorical variables and the Wilcoxon signed-rank test for continuous variables.


Supplementary Figure 1: 
Standardized mean differences before and after 1:1 propensity score matching
[image: ]
Abbreviations: ASA, American Association of Anesthesiologists Score, CCI, Charlson comorbidity index; OAK, oral anticoagulation; COPD, chronic obstructive pulmonary disease; IS, immunosuppression; DM, diabetes mellitus
This Love plot illustrates the distribution of standardized mean differences (SMD) for all baseline covariates before and after 1:1 nearest-neighbor propensity score matching. Prior to matching, substantial imbalance between octogenarians and controls was observed across multiple variables. After matching, SMD values were markedly reduced for all covariates, indicating improved comparability between groups. Most variables achieved acceptable balance (|SMD| < 0.2), with several approaching optimal thresholds (|SMD| < 0.1). Residual imbalance remained for key variables, including ASA score and COPD, reflecting underlying differences in comorbidity burden. Overall, the 1:1 matching approach resulted in a substantial reduction of baseline imbalance and improved cohort comparability.

Supplementary Figure 2: 
Standardized mean differences before and after 1:2 propensity score matching
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Abbreviations: ASA, American Association of Anesthesiologists Score, CCI, Charlson comorbidity index; OAK, oral anticoagulation; COPD, chronic obstructive pulmonary disease; IS, immunosuppression; DM, diabetes mellitus
This Love plot presents standardized mean differences (SMD) for all baseline covariates before and after 1:2 propensity score matching (one octogenarian matched to two controls). Matching reduced baseline imbalance compared to the unmatched cohort; however, residual differences remained more pronounced than in the 1:1 matched cohort. Several variables, including COPD and diabetes mellitus, exhibited SMD values exceeding commonly accepted thresholds (|SMD| ≥ 0.2), indicating incomplete covariate balance. These findings suggest that increasing the matching ratio improves sample size at the expense of matching quality. Compared to 1:1 matching, the 1:2 approach resulted in less optimal covariate balance across multiple variables.

Supplementary Figure 3a/b: 
Comparison of key postoperative Outcomes across matching strategies (1:1 and 1:2 Propensity Score Matching)
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These figures summarize the distribution of major postoperative outcomes in octogenarians and matched controls for both 1:1 and 1:2 propensity score matching approaches. Outcomes displayed include ICU admission, postoperative antimicrobial therapy (PAT), any postoperative complication (Clavien–Dindo grade >0), and length of hospital stay (LOS). Across both matching strategies, octogenarians demonstrated higher rates of ICU admission and postoperative antimicrobial therapy compared to controls, while rates of postoperative complications and length of hospital stay remained comparable between groups. The direction of effect was consistent between the 1:1 and 1:2 matched cohorts, although statistical significance for individual outcomes varied depending on the matching ratio. P-values shown in the figure correspond to matched statistical comparisons using McNemar’s test for categorical variables and the Wilcoxon signed-rank test for continuous variables.
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