
[bookmark: OLE_LINK52][bookmark: OLE_LINK234][bookmark: OLE_LINK150]Supplementary Table 1. Frequency table of follow-up patients
	[bookmark: _Hlk235345641]Follow-up duration
	Number of patients (n)
	Frequency (%)

	[bookmark: OLE_LINK143]12–24 months (including 12 months)
	24
	20.87%

	24–36 months (including 24 months)
	23
	20%

	36-48 months (including 36 months)
	27
	23.48%

	≥ 48 months
	41
	35.65%








Supplementary Table 2. The indications of surgical treatment
	Surgical treatment
	Indications

	Curettage
	Smaller, well localized cysts

	Marsupialization
	Larger cysts or those in anatomically challenging locations













[bookmark: OLE_LINK84]Supplementary Table 3. The median RFP of OKC patients
	Items
	Median RFP (months，95%CI)
	P value 

	Age
	
	0.228

	≤ 20 
	NR
	

	> 20 
	NR
	

	Gender
	
	0.987

	Female
	NR
	

	Male 
	NR
	

	Surgery
	
	0.794

	Curettage 
	NR
	

	  Marsupialization 
	NR
	

	The diameter of cyst (cm)
	
	0.391

	≤ 3 
	NR
	

	> 3 
	NR
	

	Teeth involvement
	
	0.112

	No 
	37 (34.501-39.499)
	

	Yes 
	NR
	

	[bookmark: _Hlk205978538]Cyst cavity 
	
	0.009

	Unilocular cyst 
	NR
	

	Multilocular cyst
	NR
	

	NLR
	
	0.053

	≤ 1.56 
	NR
	

	> 1.56 
	NR
	

	ANC (109/L)
	
	<0.001

	≤ 4.43 
	NR
	

	> 4.43  
	35 (18.600-51.400)
	

	[bookmark: _Hlk218524102]Cyst volume (cm3)
	
	0.223

	≤ 4.27
	NR
	

	> 4.27 
	NR
	

	Symptom
	
	0.845

	No clinical symptoms
	NR
	

	Clinical symptoms
	NR
	

	Pathological features
	
	0.818

	Yes
	NR
	

	No 
	NR
	

	The site of onset 
(maxilla or mandible)
	
	<0.001

	Unilateral jaw 
	NR
	

	Maxilla and mandible 
	[bookmark: _Hlk127045302]22 (0.440-43.560)
	

	The site of the onset 
(Left or right jaw)
	
	0.009

	Unilateral jaw
	NR
	

	Left and right jaws
	48 (37.373-58.627)
	

	Bone destruction 
	
	0.224

	No 
	NR
	

	Yes 
	NR
	


Note: Abbreviations as in Table 1. RFP, recurrence-free period; Median RFP was defined as the time at which the recurrence-free probability was 0.5, as estimated by the Kaplan–Meier method. NR, not reached (the Kaplan-Meier survival curve did not cross the 50% threshold within the maximum follow-up period of 63 months).
[bookmark: OLE_LINK256]Supplementary Table 4. Univariable Cox regression and bootstrap internal validation (5,000 resamples) of continuous variables for recurrence‑free period
	Variable
	HR (95% CI)
	P value
	B
	Bootstrap SE
	[bookmark: OLE_LINK99]Bootstrap 95% CI (BCa)
	Bootstrap P value

	ANC
	[bookmark: OLE_LINK79]1.378 (0.980-1.937)
	0.066
	0.320
	0.182
	-0.092-0.681
	0.067

	NLR
	1.100 (0.756-1.601)
	0.618
	0.096
	0.178
	-0.265-0.433
	0.549

	Cyst diameter
	1.023 (0.755-1.386)
	0.883
	0.023
	0.156
	-0.302-0.303
	0.871

	Cyst volume
	1.016 (0.972-1.062)
	0.488
	0.016
	0.022
	-0.028-0.050
	0.424





[bookmark: OLE_LINK41][bookmark: OLE_LINK55]

[bookmark: OLE_LINK153]
[bookmark: OLE_LINK57]Supplementary Table 5. Bootstrap-internal validated univariate Cox regression analysis of candidate predictors (P < 0.05) for recurrence‑free probability
	Item
	P value
	Bootstrap 95% CI（B）

	Maxilla and mandible vs Unilateral jaw
	<0.001
	1.262, 3.272

	Left and right jaws vs Unilateral jaw
	0.007
	0.247, 1.916

	ANC > 4.43× 109/L vs ≤ 4.43× 109/L
	0.001
	0.350, 2.565

	Cystic cavity Multilocular cyst vs Unilocular cyst
	0.006
	0.182, 2.237



Supplementary Table 6. Bootstrap-internal validated multivariable Cox regression analysis of predictors for recurrence‑free probability
	Item
	P value
	Bootstrap 95% CI（B）

	Maxilla and mandible vs Unilateral jaw
	<0.001
	1.536, 2.919

	ANC > 4.43× 109/L vs ≤ 4.43× 109/L
	<0.001
	0.490, 2.552




[bookmark: OLE_LINK56]
Supplementary Table 7. Collinearity diagnostics for variables included in the final multivariable Cox regression model
	Variables
	TOL
	VIF

	The site of onset (maxilla or mandible)
	0.980
	1.020

	ANC
	0.980
	1.020


Note: VIF, variance inflation factor; TOL, tolerance. VIF values < 5 indicate no significant multicollinearity.







[bookmark: OLE_LINK63]Supplementary Table 8. Total points and corresponding predicted recurrence-free survival probability at 12 months in the Cox nomogram
	Total points
	Recurrence-free survival at 12 months

	168
	30%

	156
	40%

	143
	50%

	129
	60%

	113
	70%

	91
	80%

	57
	90%





Supplementary Table 9. Total points and corresponding predicted recurrence-free survival probability at 36 months in the Cox nomogram
	Total points
	Recurrence-free survival at 36 months

	135
	10%

	119
	20%

	106
	30%

	94
	40%

	81
	50%

	67
	60%

	51
	70%

	29
	80%

	-5
	90%





[bookmark: OLE_LINK253]Supplementary Table 10. Total points and corresponding predicted recurrence-free survival probability at 60 months in the Cox nomogram
	Total points
	Recurrence-free survival at 60 months

	97
	10%

	80
	20%

	67
	30%

	55
	40%

	42
	50%

	28
	60%

	12
	70%








Supplementary Table 11. Optimism correction results of the final Cox model
	Metric
	Apparent
	Optimism
	Optimism-corrected

	Dxy (Somer’s D)
	0.3198
	0.0051
	0.3147

	C-index
	0.660
	—
	0.657


Note: The optimism-corrected C-index was derived by subtracting the average optimism from the apparent C-index. The minimal optimism (0.005) indicates virtually no overfitting.





Supplementary Table 12. E-values for independent predictors in the final multivariable Cox model
	Predictor
	HR (95% CI)
	P value
	E-value (point estimate)
	E-value (95% CI lower bound)

	ANC (> 4.43 × 10⁹/L vs. ≤ 4.43 × 10⁹/L)
	4.773 (1.914-11.905)
	0.001
	9.02
	3.24

	Site of onset (maxilla and mandible vs. unilateral jaw)
	8.427 (3.031-23.434)
	< 0.001
	16.34
	5.51





Supplementary Table 13. Bootstrap-internal validated univariate logistic regression analysis of candidate predictors (P < 0.05) for OKC recurrence
	Item
	P value
	Bootstrap 95% CI（B）

	Maxilla and mandible vs Unilateral jaw
	0.006
	0.429, 22.941

	Left and right jaws vs Unilateral jaw
	0.001
	0.117, 22.755

	Cyst volume > 4.27cm3 vs ≤ 4.27 cm3
	0.001
	0.465, 2.680

	Cyst cavity Multilocular cysts vs Unilocular cyst
	0.022
	0.097, 2.059






Supplementary Table 14. Bootstrap-internal validated multivariable logistic regression analysis of predictors for OKC recurrence
	Item
	P value
	Bootstrap 95% CI（B）

	Left and right jaws vs Unilateral jaw
	0.001
	0.060, 23.075

	Cyst volume > 4.27cm3 vs ≤ 4.27 cm3
	0.001
	0.435, 3.000










Supplementary Table 15. Collinearity diagnostics for variables included in the final multivariable logistic regression model
	Variables
	TOL
	VIF

	The site of the onset (Left or right jaw)
	0.995
	1.005

	Cyst volume
	0.995
	1.005


Note: VIF, variance inflation factor; TOL, tolerance. VIF values < 5 indicate no significant multicollinearity.



Supplementary Table 16. Total points and corresponding predicted probability of recurrence in the nomogram.
	Total points
	Predicted probability of recurrence

	≤ -4
	< 10%

	33
	20%

	58
	30%

	78
	40%

	97
	50%

	115
	60%

	136
	70%

	160
	80%






Supplementary Table 17. Performance metrics of the final multivariable logistic regression model
	Performance metric
	Value

	AUC (95% CI)
	0.725 (0.618–0.832)

	[bookmark: OLE_LINK59]Calibration slope
	0.998

	Calibration intercept
	0.001

	Brier score
	0.160








[bookmark: OLE_LINK262]Supplementary regression equation: Complete regression equations for the final multivariable models
1. Logistic regression model (predicting recurrence)
The logistic regression equation for predicting OKC recurrence was expressed as:
Logit(P) = −2.113 + 2.184 × (site of onset) + 1.456 × (cyst volume)
where:
P = probability of recurrence;
site of onset was coded as 1 for site of onset (both left and right jaws) and 0 for unilateral involvement;
cyst volume was coded as 1 for > 4.27 cm³ and 0 for ≤ 4.27 cm³, based on the optimal cut‑off derived from ROC analysis.
The corresponding odds ratios (ORs) were 8.882 (95% CI: 1.936–40.735, P = 0.005) for bilateral jaw involvement and 4.290 (95% CI: 1.623–11.341, P = 0.003) for cyst volume > 4.27 cm³.
2. Cox regression model (predicting recurrence‑free probability)
The Cox proportional hazards model was expressed as:
h(t) = h₀(t) × exp (2.131 × X₁ + 1.563 × X₂)
where:
h(t) = the hazard function at time *t*;
h₀(t) = the baseline hazard function (when all covariates = 0);
X₁ = site of onset (maxilla and mandible involvement = 1, unilateral jaw = 0);
X₂ = ANC (ANC > 4.43 × 10⁹/L = 1, ANC ≤ 4.43 × 10⁹/L = 0).
The corresponding hazard ratios (HRs) were 8.427 (95% CI: 3.031–23.434, P < 0.001) for maxilla and mandible involvement and 4.773 (95% CI: 1.914–11.905, P = 0.001) for ANC > 4.43 × 10⁹/L.

[image: ]
Supplementary Figure 1. The measurement of the special index of OKC (The right mandibular ascending ramus was represented as an example). (a) The measurement of the diameter of the right mandibular ascending ramus lesion in a panoramic radiograph. (b)The measurement of the buccolingual (BL) diameter (lateral width) and the superoinferior (SI) diameter (vertical height) at the coronal plane of CBCT’s multiplanar reconstruction (MPR). (c) The measurement of the mesiodistal (MD) diameter (anterior-posterior length) at the axial plane of CBCT’s multiplanar reconstruction (MPR). (d) The front view of the three-dimensional reconstruction of OKC at the right mandibular ascending ramus. (e) The dorsal view of the three-dimensional reconstruction of OKC at the right mandibular ascending ramus. (f) The left lateral view of the three-dimensional reconstruction of OKC at the right mandibular ascending ramus.
[image: ]
[bookmark: OLE_LINK231][bookmark: OLE_LINK75][bookmark: OLE_LINK80][bookmark: OLE_LINK230]Supplementary Figure 2. Kaplan-Meier curve analysis of the RFP influential factor in OKC patients. (a) Kaplan–Meier plots show the influence of cystic cavity on RFP. Patients with unilocular cysts had a higher RFP rate than those with multilocular cysts (Log-Rank P=0.009). The blue line represents unilocular cysts; the red line represents multilocular cysts. (b) Kaplan–Meier plots show the influence of ANC on RFP. Patients with lower ANC levels (≤ 4.43×109/L) had a higher RFP rate than those with higher ANC levels (Log-Rank P < 0.001). The blue line represents ANC less than or equal to 4.43×109/L; the red line represents ANC more than 4.43×109/L. (c) Kaplan–Meier plots show the influence of the site of onset (maxilla or mandible) on RFP. Patients with unilateral jaw had a higher RFP rate than those with maxilla and mandible (Log-Rank P < 0.001). The blue line represents the unilateral jaw; the red line represents the maxilla and mandible. (d) Kaplan–Meier plots show the influence of the site of onset (left or right jaw) on RFP. Patients with unilateral jaw had a higher RFP rate than those with bilateral jaws overall (Log-Rank P = 0.009). The blue line represents the unilateral jaw; the red line represents the left and right jaw.

[image: ]
[bookmark: OLE_LINK76]Supplementary Figure 3. Log-minus-log plots for assessing the proportional hazards (PH) assumption in the multivariable Cox regression model. (a) Log-minus-log survival plot for ANC. The two curves are roughly parallel, indicating that the PH assumption was not violated. (b) Log-minus-log survival plot for the site of onset (unilateral jaw vs. maxilla and mandible). The parallel alignment of the two curves suggests that the PH assumption is satisfied.

[image: ][image: ] Supplementary Figure 4. Completed TRIPOD+AI checklist.



Figure legends
[bookmark: OLE_LINK118][bookmark: OLE_LINK111][bookmark: OLE_LINK110][bookmark: OLE_LINK23]Supplementary Figure 1. The measurement of the special index of OKC (The right mandibular ascending ramus was represented as an example). (a) The measurement of the diameter of the right mandibular ascending ramus lesion in a panoramic radiograph. (b)The measurement of the buccolingual (BL) diameter (lateral width) and the superoinferior (SI) diameter (vertical height) at the coronal plane of CBCT’s multiplanar reconstruction (MPR). (c) The measurement of the mesiodistal (MD) diameter (anterior-posterior length) at the axial plane of CBCT’s multiplanar reconstruction (MPR). (d) The front view of the three-dimensional reconstruction of OKC at the right mandibular ascending ramus. (e) The dorsal view of the three-dimensional reconstruction of OKC at the right mandibular ascending ramus. (f) The left lateral view of the three-dimensional reconstruction of OKC at the right mandibular ascending ramus.
Supplementary Figure 2. Kaplan-Meier curve analysis of the RFP influential factor in OKC patients. (a) Kaplan–Meier plots show the influence of cystic cavity on RFP. Patients with unilocular cysts had a higher RFP rate than those with multilocular cysts (Log-Rank P=0.009). The blue line represents unilocular cysts; the red line represents multilocular cysts. (b) Kaplan–Meier plots show the influence of ANC on RFP. Patients with lower ANC levels (≤ 4.43×109/L) had a higher RFP rate than those with higher ANC levels (Log-Rank P < 0.001). The blue line represents ANC less than or equal to 4.43×109/L; the red line represents ANC more than 4.43×109/L. (c) Kaplan–Meier plots show the influence of the site of onset (maxilla or mandible) on RFP. Patients with unilateral jaw had a higher RFP rate than those with maxilla and mandible (Log-Rank P < 0.001). The blue line represents the unilateral jaw; the red line represents the maxilla and mandible. (d) Kaplan–Meier plots show the influence of the site of onset (left or right jaw) on RFP. Patients with unilateral jaw had a higher RFP rate than those with bilateral jaws overall (Log-Rank P = 0.009). The blue line represents the unilateral jaw; the red line represents the left and right jaw.
Supplementary Figure 3. Log-minus-log plots for assessing the proportional hazards (PH) assumption in the multivariable Cox regression model. (a) Log-minus-log survival plot for ANC. The two curves are roughly parallel, indicating that the PH assumption was not violated. (b) Log-minus-log survival plot for the site of onset (unilateral jaw vs. maxilla and mandible). The parallel alignment of the two curves suggests that the PH assumption is satisfied.
Supplementary Figure 4. Completed TRIPOD+AI checklist.
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or evaluating the prediction model, including references to existing models
3 DE Describe the target population and the intended purpose of the prediction model in the context of the 4
" care pathway, including its intended users (e.g., healthcare professionals, patients, public)
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Data Describe the sources of data separately for the development and evaluation datasets (e.g., randomised
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the data
; Specify the dates of the collected participant data, including start and end of participant accrual; and, if
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applicable, end of follow-up
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including the number and location of centres
6b DE Describe the eligibility criteria for study participants 4
; Give details of any treatments received, and how they were handled during model development or
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evaluation, if relevant
Data preparation ; Describe any data pre-processing and quality checking, including whether this was similar across .
7 DiE relevant sociodemographic groups Npt appllca ble
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8a DE assessed, the rationale for choosing this outcome, and whether the method of outcome assessment is (3]
consistent across sociodemographic groups
; If outcome assessment requires subjective interpretation, describe the qualifications and demographic
8b DE e @ 6
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N characteristics of the predictor assessors
Sample size Explain how the study size was arrived at (separately for development and evaluation), and justify that
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Missing data 11 DE Describe how missing data were handled. Provide reasons for omitting any data 5
Analytical methods Describe how the data were used (e.g., for development and evaluation of model performance) in the
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analysis, including whether the data were partitioned, considering any sample size requirements
Depending on the type of model, describe how predictors were handled in the analyses (functional form,
126 D ! ° o 7
rescaling, transformation, or any standardisation).
Specify the type of model, rationale?, all model-building steps, including any hyperparameter tuning,
12¢ D f e 7
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Describe if and how any heterogeneity in estimates of model parameter values and model performance
12d DE was.k.mndled and qua.mified across clusters (e.g., hospitals, countries). See TRIPOD-Cluster for Not app||cab| b
additional considerations’
126 DE Specify all measures and plots used (and their rationale) to evaluate model performance (e.g., 8
" discrimination, calibration, clinical utility) and, if relevant, to compare multiple models
12f E Describe any model updating (e.g., recalibration) arising from the model evaluation, either overall or for 7
particular sociodemographic groups or settings
For model evaluation, describe how the model predictions were calculated (e.g., formulg, code. pbject; .
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Class imbalance ; If class imbalance methods were used, state why and how this was done, and any subsequent method: A
13 DiE recalibrate the model or the model predictions WO app“caqle
Fairness 14 DE Describe any approaches that were used to address model fairness and their rationale Nol applicae
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to both the development and evaluation of a prediction model

2 Separately for all model building approaches.

3 TRIPOD-Cluster is a checklist of reporting recommendations for studies developing or validating models that explicitly account for clustering or explore
heterogeneity in model performance (eg, at different hospitals or centres). Debray et al, BMJ 2023; 380: ¢071018 [DOI: 10.1136/bmj-2022-071018]
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25 DE - . . 12-15
objectives and previous studies
Limitations 2 DE Discuss any limitations of the study (such as a non-representative sample, sample size, overfitting, 15-16
" missing data) and their effects on any biases, statistical uncertainty, and generalizability -
Usability cfthe 27a D Describe how poor quality or unavailable input data (e.g., predictor values) should be assessed and 16
model in the handled when implementing the prediction model
context ¢ fcurrent Specify whether users will be required to interact in the handling of the input data or use of the model, .
care 27b D and what level of expertise is required of users Not appllcat le
27 DE Discuss any next steps for future research, with a specific view to applicability and generalizability of 16
” the model

From: Collins GS, Moons KGM, Dhiman P, et al. BMJ 2024;385:e078378. doi:10.1136/bmj-2023-078378

“ This relates to the analysis code, for example, any data cleaning, feature engineering, model building, evaluation.
? This relates to the code to implement the model to get estimates of risk for a new individual.
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