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Supplementary Fig. 1. Representative CBCT images illustrating the side-specific ordinal grading of TMJ osseous severity. (A) Grade 0: no definite degenerative osseous abnormality, with no erosion, osteophyte formation, subchondral cystic change, marked sclerosis, condylar deformity, or condylar resorption. (B) Grade I: mild osseous change, such as early subchondral sclerosis or subtle surface irregularity accompanied by other degenerative features; isolated mild flattening alone was regarded as possible remodeling and was not sufficient for DJD grading. (C) Grade II: moderate osseous disease, characterized by definite erosion, osteophyte formation, subchondral cystic change, condylar deformity, condylar resorption, or marked flattening accompanied by other degenerative features. (D) Grade III: severe osseous disease, characterized by extensive erosion, marked condylar resorption, large osteophytes, or advanced condylar deformity. Because condylar cortical maturation may be incomplete in growing patients, subtle cortical irregularity, incomplete cortication, or isolated mild flattening alone was not considered sufficient to define degenerative osseous disease. Quantitative joint-space measurements were analyzed separately and were not used to calculate the CBCT-based DJD severity burden. CBCT, cone-beam computed tomography; DJD, degenerative joint disease; TMJ, temporomandibular joint.

Supplementary Table 1. Incremental explanatory value of DJD severity burden and clinical scores for mean Co-Go ramus height.
	Outcome
	Model
	n
	R²
	Adjusted R²

	Mean Co-Go ramus height
	Age + sex
	63
	0.399
	0.379

	Mean Co-Go ramus height
	Age + sex + DJD severity
	63
	0.475
	0.448

	Mean Co-Go ramus height
	Age + sex + clinical scores
	63
	0.440
	0.345

	Mean Co-Go ramus height
	Age + sex + DJD severity + clinical scores
	63
	0.498
	0.402


All models in Supplementary Table 1 were fitted in the same complete-case dataset (n = 63). Clinical scores included NRS pain, GCPS pain intensity mean, JFLS-20, PSS, PHQ-15, PHQ-9, and GAD-7. PHQ-4 was excluded from the clinical-score model because of lower availability and construct overlap with PHQ-9 and GAD-7.
Co-Go, mandibular ramus height; DJD, degenerative joint disease.


Supplementary Table 2. Sensitivity regression models additionally adjusted for ANB and FMA.
	Outcome
	n
	R²
	Adjusted R²
	Severity B (95% CI)
	SE
	Std beta
	p value

	Mean Co-Go ramus height
	83
	0.688
	0.667
	−0.639 (−1.261 to −0.017)
	0.312
	−0.138
	0.0442

	Right Co-Go ramus height
	83
	0.643
	0.620
	−0.635 (−1.289 to 0.020)
	0.329
	−0.139
	0.0572

	Left Co-Go ramus height
	83
	0.670
	0.649
	−0.644 (−1.328 to 0.041)
	0.344
	−0.130
	0.0649

	Mean Co-Me length
	83
	0.700
	0.681
	−0.083 (−0.811 to 0.645)
	0.366
	−0.015
	0.8205

	Mean mandibular length
	83
	0.695
	0.676
	−0.114 (−0.854 to 0.626)
	0.371
	−0.020
	0.7597

	Absolute menton deviation
	83
	0.075
	0.015
	−0.146 (−0.536 to 0.245)
	0.196
	−0.086
	0.4599


All models in Supplementary Table 2 included DJD severity burden, age, sex, ANB, and FMA as independent variables. B indicates the unstandardized change in outcome per one-point increase in DJD severity burden. CI, confidence interval; DJD, degenerative joint disease; FMA, Frankfort mandibular plane angle; ANB, A point-nasion-B point angle; SE, standard error; Co-Go, mandibular ramus height; Co-Me, total mandibular length.


Supplementary Table 3. Published normative and reference cephalometric datasets relevant to mandibular ramus height.
	Reference
	Population and age/sex information
	Ramus-height measurement
	Contextual use and limitation in the present revision

	Stahl de Castrillon et al. [29], 2013
	German subjects with normal occlusion; 6–17 years; age- and sex-specific lateral cephalometric standards
	Co-Go
	Most directly relevant external normal-occlusion reference for the active growth period. Used as contextual support only because the population, occlusal selection, and conventional cephalometric protocol differ from the present Korean referred TMD cohort.

	Moldez et al. [30], 2006
	Filipino subjects; age- and sex-specific cephalometric norms; 157 subjects (78 males, 79 females)
	Cd-Go
	Provides Asian age/sex ramus-height data. Used as contextual support only because Cd-Go is not identical to Co-Go, age groups are not continuous across the full 6–18-year range, and the sample is not an internal non-TMD control group.

	Oh et al. [31], 2026
	Craniofacial Growth Consortium Study; 2100 subjects and 17,290 lateral cephalograms; sex-specific percentile curves
	Co-Go
	Large contemporary percentile-based reference for craniofacial growth including ramus height. Used as contextual support only because the North American population and protocol are not matched to the present cohort.

	Pamukçu et al. [32], 2022
	Growing Anatolian Turkish children; cephalometric mandibular dimensions and sex-specific growth curves
	Ramus height/Co-Go-related mandibular dimensions
	Provides additional growth-curve context for mandibular dimensions. Used as contextual support only because the reference sample, population, occlusal criteria, and protocol differ from the present cohort.


Supplementary Table 3 summarizes external normative/reference datasets reviewed to address the absence of an internal non-TMD control group. Because the datasets differ from the present cohort in population, occlusal criteria, imaging modality, and landmark definitions, they were used only as contextual references and were not treated as formal controls.
Co-Go, mandibular ramus height; TMD, Temporomandibular disorder; Cd-Go, condylion-gonion.


Supplementary Table 4. Comparison of patients with complete and incomplete clinical-score data.
	Variable
	Complete clinical-score data
(n = 63)
	Incomplete clinical-score data
(n = 20)
	p value

	Age, yr
	15.12 ± 2.42
	13.69 ± 3.69
	0.1156

	Sex, female
	40 (63.5%)
	16 (80.0%)
	0.2728

	DJD severity burden
	3.17 ± 1.37
	3.55 ± 1.61
	0.3541

	High severity burden, score 5–6
	10 (15.9%)
	7 (35.0%)
	0.1079

	Mean Co-Go ramus height, mm
	63.37 ± 6.05
	58.38 ± 7.16
	0.0089


Complete clinical-score data were defined as availability of NRS pain, GCPS pain intensity mean, JFLS-20, PSS, PHQ-15, PHQ-9, and GAD-7. Continuous variables were compared using Welch two-sample tests, and categorical variables using Fisher exact tests. Values are mean ± SD or n (%).
Co-Go, mandibular ramus height; DJD, degenerative joint disease.


Supplementary Table 5. Descriptive side-asymmetry analysis.
	Analysis
	n
	Result
	Interpretation

	Asymmetric severity cases
	46
	More severe side: 62.68 ± 7.22 mm; less severe side: 64.12 ± 6.65 mm
	More severe side was descriptively shorter

	Paired difference in asymmetric cases
	46
	More severe minus less severe side: −1.44 ± 3.27 mm; median −1.47 mm
	Direction favored lower Co-Go ramus height on more severe side

	More severe side shorter
	46
	30/46 patients (65.2%)
	Descriptive side correspondence

	Unilateral DJD cases
	11
	Affected minus unaffected side: −1.72 ± 3.70 mm; 7/11 patients (63.6%) shorter on affected side
	Same direction, limited by small sample

	Signed menton deviation
	83
	Severity side-difference and signed menton deviation: Spearman rho = −0.103, p = 0.3519
	No consistent exploratory association


Right-left severity asymmetry was defined as unequal right and left CBCT-based severity scores. The more severely affected side was compared with the less severely affected side for Co-Go ramus height. These analyses were descriptive and hypothesis-generating because side-specific/asymmetry analyses were not primary outcomes.
Co-Go, mandibular ramus height; DJD, degenerative joint disease.
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