

	Supplementary Table S1. Baseline and operative characteristics according to the three-class recovery trajectory

	Variable
	Favorable recovery (n=142)
	Gradual recovery (n=75)
	Poor/delayed recovery (n=39)

	Age at surgery, years
	28.5 ± 5.6
	29.3 ± 5.5
	30.8 ± 6.2

	Sex: Male
	132 (93.0%)
	70 (93.3%)
	36 (92.3%)

	Sex: Female
	10 (7.0%)
	5 (6.7%)
	3 (7.7%)

	Operated side: Right
	75 (52.8%)
	39 (52.0%)
	21 (53.8%)

	Operated side: Left
	67 (47.2%)
	36 (48.0%)
	18 (46.2%)

	BMI, kg/m^2
	22.8 ± 1.9
	23.5 ± 1.9
	24.0 ± 1.8

	Time from injury to surgery, months
	4.8 [2.4–11.7]
	7.1 [4.0–18.9]
	9.0 [4.4–19.9]

	Injury mechanism: Sport accident
	96 (67.6%)
	52 (69.3%)
	27 (69.2%)

	Injury mechanism: Non-sport daily activity
	25 (17.6%)
	13 (17.3%)
	7 (17.9%)

	Injury mechanism: Traffic accident
	21 (14.8%)
	10 (13.3%)
	5 (12.8%)

	Preinjury Tegner activity level
	7 [6–8]
	7 [6–8]
	6 [5–7]

	Baseline IKDC-SKF
	46.2 ± 6.1
	44.9 ± 6.5
	44.9 ± 6.4

	Surgical technique: Single bundle
	30 (21.1%)
	16 (21.3%)
	9 (23.1%)

	Surgical technique: Double bundle
	54 (38.0%)
	28 (37.3%)
	15 (38.5%)

	Surgical technique: All-inside
	58 (40.8%)
	31 (41.3%)
	15 (38.5%)

	Any meniscal pathology
	35 (24.6%)
	27 (36.0%)
	17 (43.6%)

	Medial meniscus treatment: None
	126 (88.7%)
	62 (82.7%)
	29 (74.4%)

	Medial meniscus treatment: Repair
	7 (4.9%)
	5 (6.7%)
	3 (7.7%)

	Medial meniscus treatment: Partial meniscectomy
	9 (6.3%)
	8 (10.7%)
	7 (17.9%)

	Lateral meniscus treatment: None
	121 (85.2%)
	59 (78.7%)
	30 (76.9%)

	Lateral meniscus treatment: Repair
	9 (6.3%)
	6 (8.0%)
	4 (10.3%)

	Lateral meniscus treatment: Partial meniscectomy
	12 (8.5%)
	10 (13.3%)
	5 (12.8%)

	High-grade cartilage lesion
	12 (8.5%)
	10 (13.3%)
	9 (23.1%)

	Follow-up duration, years
	11.2 ± 0.7
	11.2 ± 0.7
	11.3 ± 0.6

	Values are mean ± SD, median [interquartile range], or n (%), as appropriate. No inferential p-values are presented; this table is intended to allow inspection of baseline and operative characteristics across trajectory classes



Supplementary Table S2. Parameter estimates, convergence, and classification quality of the selected three-class latent class growth model
	Panel A. Model specification and convergence

	Item
	Value

	Number of classes
	3

	Time points
	0.5, 1, and 2 years

	Time functional form
	Quadratic time (intercept, time, and time²)

	Class-specific/mixture effects
	Class-specific intercept, linear time, and quadratic time effects

	Random effects
	Random intercept and random linear time slope; correlated random effects (idiag = FALSE)

	Within-subject correlation / residual structure
	Autoregressive correlation process, AR(time); class-invariant residual variance (nwg = FALSE)

	Random initializations / grid-search runs
	500 random starts per 2–5-class candidate model; 50 preliminary iterations per start

	Maximum iterations
	1000

	Convergence criteria
	Parameter, log-likelihood, and gradient stability criteria <1×10⁻⁴

	Convergence achieved
	Yes (code 1)

	Number of estimated parameters
	17

	Final log-likelihood
	−2445.019

	AIC
	4924.0

	BIC
	4984.3

	SABIC
	4930.4

	Entropy
	0.932



	Panel B. Class-specific longitudinal trajectory parameter estimates

	Parameter
	Favorable recovery estimate (95% CI)
	Gradual recovery estimate (95% CI)
	Poor/delayed recovery estimate (95% CI)

	Intercept
	66.69 (64.72 to 68.65)
	52.08 (49.35 to 54.81)
	38.58 (35.01 to 42.16)

	Time
	26.23 (22.59 to 29.87)
	32.38 (27.45 to 37.30)
	29.96 (23.31 to 36.62)

	Time²
	-8.08 (-9.51 to -6.64)
	-8.56 (-10.49 to -6.64)
	-5.61 (-8.23 to -2.99)




	Panel C. Posterior classification quality

	Assigned class
	n (%)
	Mean posterior probability for assigned class
	Posterior probability ≥0.70, n (%)
	Median [IQR] posterior probability

	Favorable recovery
	142 (55.5%)
	0.958
	134 (94.4%)
	0.999 [0.989–1.000]

	Gradual recovery
	75 (29.3%)
	0.982
	75 (100.0%)
	0.996 [0.987–0.999]

	Poor/delayed recovery
	39 (15.2%)
	0.997
	39 (100.0%)
	1.000 [0.998–1.000]

	Overall
	256
	0.971
	248 (96.9%)
	—

	Class labels correspond to the final relabeled three-class solution: class 1, favorable recovery; class 2, gradual recovery; class 3, poor/delayed recovery.



Supplementary Table S3. Complete adjusted associations with long-term IKDC-SKF outcomes

	Panel A. Logistic regression for long-term IKDC-SKF PASS

	Predictor
	Model without 2-year IKDC-SKF: OR (95% CI)
	Full model including 2-year IKDC-SKF: OR (95% CI)

	Trajectory: favorable recovery
	Reference
	Reference

	Trajectory: gradual recovery
	0.16 (0.07 to 0.33)
	0.28 (0.11 to 0.68)

	Trajectory: poor/delayed recovery
	0.04 (0.02 to 0.11)
	0.20 (0.06 to 0.66)

	Age, per year
	0.99 (0.94 to 1.05)
	0.97 (0.91 to 1.04)

	Sex, female vs male
	0.99 (0.28 to 3.54)
	1.01 (0.23 to 4.47)

	BMI, per kg/m²
	0.91 (0.76 to 1.09)
	0.87 (0.69 to 1.09)

	ACLR technique: single-bundle
	Reference
	Reference

	ACLR technique: double-bundle vs single-bundle
	0.90 (0.37 to 2.16)
	0.93 (0.30 to 2.86)

	ACLR technique: all-inside vs single-bundle
	0.83 (0.35 to 1.98)
	0.62 (0.21 to 1.85)

	Any meniscal pathology: yes vs no
	1.42 (0.69 to 2.91)
	1.01 (0.42 to 2.42)

	High-grade cartilage lesion: yes vs no
	0.75 (0.29 to 1.91)
	0.80 (0.21 to 3.05)

	2-year IKDC-SKF, per point
	—
	1.34 (1.23 to 1.47)
















	Panel B. Linear regression for continuous long-term IKDC-SKF

	Predictor
	Model without 2-year IKDC-SKF: β (95% CI)
	Full model including 2-year IKDC-SKF: β (95% CI)

	Trajectory: favorable recovery
	Reference
	Reference

	Trajectory: gradual recovery
	-7.13 (-9.95 to -4.32)
	-2.01 (-3.92 to -0.10)

	Trajectory: poor/delayed recovery
	-18.62 (-22.29 to -14.96)
	-6.45 (-9.16 to -3.74)

	Age, per year
	-0.05 (-0.27 to 0.17)
	-0.05 (-0.19 to 0.09)

	Sex, female vs male
	-0.88 (-5.61 to 3.85)
	-1.01 (-4.08 to 2.07)

	BMI, per kg/m²
	-0.54 (-1.20 to 0.12)
	-0.42 (-0.85 to 0.01)

	ACLR technique: single-bundle
	Reference
	Reference

	ACLR technique: double-bundle vs single-bundle
	-0.65 (-3.91 to 2.61)
	-0.50 (-2.61 to 1.62)

	ACLR technique: all-inside vs single-bundle
	-0.32 (-3.56 to 2.93)
	-0.77 (-2.88 to 1.33)

	Any meniscal pathology: yes vs no
	0.30 (-2.36 to 2.96)
	-0.91 (-2.65 to 0.82)

	High-grade cartilage lesion: yes vs no
	-0.30 (-4.09 to 3.50)
	0.44 (-2.02 to 2.91)

	2-year IKDC-SKF, per point
	—
	1.13 (1.01 to 1.25)

	Reference categories were favorable recovery for trajectory, male for sex, single-bundle for ACLR technique, no meniscal pathology, and no high-grade cartilage lesion. All models were adjusted for age, sex, BMI, ACLR technique, any meniscal pathology, and high-grade cartilage lesion; the full models additionally included the 2-year IKDC-SKF score.



Figure Legends
Supplementary Figure S1. Flow diagram of patient selection from the complete source cohort to the final analytic cohort.

Supplementary Figure S2. Four-class trajectory solution shown for comparison with the selected three-class model. Lines represent class-specific model-predicted mean IKDC-SKF scores and shaded areas represent 95% confidence intervals. The four-class solution produced a small additional class of 13 patients (5.1%).

