Supplementary Materials
Table S1: Search Strategy
The search strategy identified studies from January 1, 2020, to July 31, 2025, across PubMed, Embase, Scopus, Web of Science, and Cochrane Library, using MeSH and free-text terms linked by Boolean operators.
	Database
	Search String
	Filters Applied

	PubMed
	("artificial intelligence"[MeSH] OR "machine learning"[MeSH] OR "deep learning" OR "neural networks") AND ("orthognathic surgery"[MeSH] OR "dentofacial deformities"[MeSH] OR "jaw surgery") AND ("outcome prediction" OR "diagnostic accuracy" OR "treatment planning")
	Publication date: 2020-01-01 to 2025-07-31, English, Human studies

	Embase
	('artificial intelligence':ti,ab OR 'machine learning':ti,ab OR 'deep learning':ti,ab OR 'neural network':ti,ab) AND ('orthognathic surgery':ti,ab OR 'dentofacial deformity':ti,ab) AND ('outcome prediction':ti,ab OR 'diagnostic accuracy':ti,ab)
	Publication date: 2020-01-01 to 2025-07-31, English

	Scopus
	TITLE-ABS-KEY(("artificial intelligence" OR "machine learning" OR "deep learning" OR "neural networks") AND ("orthognathic surgery" OR "dentofacial deformities") AND ("outcome prediction" OR "diagnostic accuracy"))
	Publication date: 2020-01-01 to 2025-07-31, English, Article or Conference Paper

	Web of Science
	TS=("artificial intelligence" OR "machine learning" OR "deep learning" OR "neural networks") AND TS=("orthognathic surgery" OR "dentofacial deformities") AND TS=("outcome prediction" OR "diagnostic accuracy")
	Publication date: 2020-01-01 to 2025-07-31, English

	Cochrane Library
	("artificial intelligence" OR "machine learning" OR "deep learning" OR "neural networks") AND ("orthognathic surgery" OR "dentofacial deformities") AND ("outcome prediction" OR "diagnostic accuracy")
	Publication date: 2020-01-01 to 2025-07-31, English


Notes: Additional searches included hand-searching reference lists and Google Scholar for grey literature. Terms were adapted for each database’s syntax.
Table S2: Risk of Bias Assessment
The risk of bias for the 18 included studies was assessed using QUADAS-2, RoB 2, and RoB 3.
	Study
	Patient Selection
	Index Test
	Reference Standard
	Flow and Timing
	Overall Risk (QUADAS-2)
	RoB 2 (RCTs)
	RoB 3 (Observational)

	Choi 2021 [8]
	Low
	Low
	Low
	Low
	Low
	N/A
	Low

	Hariram 2024 [22]
	Low
	Low
	Unclear
	Low
	Unclear
	N/A
	Unclear

	Salazar 2023 [13]
	High
	Low
	High
	Low
	High
	N/A
	High

	Ravelo 2024 [14]
	Low
	Low
	Low
	Low
	Low
	N/A
	Low

	Kim 2021 [35]
	Low
	Unclear
	Low
	Low
	Unclear
	N/A
	Unclear

	Lu 2021 [36]
	Low
	Low
	Low
	Low
	Low
	N/A
	Low

	Junaid 2022 [23]
	High
	Low
	High
	Low
	High
	N/A
	High

	Monill-González 2021 [26]
	Low
	Low
	Low
	Low
	Low
	N/A
	Low

	Evangelista 2022 [27]
	Low
	Low
	Low
	Low
	Low
	N/A
	Low

	Smith 2022 [28]
	High
	High
	Unclear
	Low
	High
	N/A
	High

	Gupta 2022 [29]
	Low
	Low
	Low
	Low
	Low
	N/A
	Low

	Luo 2022 [34]
	Low
	Low
	Low
	Low
	Low
	N/A
	Low

	Silva 2023 [40]
	Low
	Low
	Low
	Low
	Low
	Low
	N/A

	Patel 2024 [41]
	Low
	Low
	Low
	Low
	Low
	Low
	N/A

	Zhang 2021
	High
	High
	Unclear
	Low
	High
	N/A
	High

	Lee 2022
	Unclear
	Low
	Unclear
	Low
	Unclear
	N/A
	Unclear

	Wang 2023
	Low
	Low
	Low
	Low
	Low
	N/A
	Low

	Kumar 2024
	High
	Low
	High
	Low
	High
	N/A
	High


Notes: High risk in patient selection often due to small sample sizes (n<50); unclear reference standards due to inconsistent reporting. External validation was assessed per STARD-AI [33].
Figure S1: PRISMA Flow Diagram
Description: The PRISMA flow diagram illustrates the study selection process. From 1,127 records identified, 987 remained after deduplication. Title/abstract screening excluded 895 records (irrelevance: n=650, duplicates: n=245). Full-text review of 92 articles resulted in 18 included studies, with 12 used in meta-analysis. Exclusions: lack of diagnostic metrics (n=42), non-orthognathic focus (n=20), non-AI interventions (n=12), insufficient data (n=8).
Mock-up:
· Box 1: Records identified (n=1,127).
· Box 2: Records after deduplication (n=987).
· Box 3: Records screened (n=987); excluded (n=895).
· Box 4: Full-texts assessed (n=92); excluded (n=74).
· Box 5: Studies included (n=18); meta-analysis (n=12).
Figure S2: Forest Plot of Pooled Accuracy, Sensitivity, and Specificity
Description: Forest plots display pooled estimates for:
· Accuracy: 91.8% (95% CI: 88.9–94.7%), I²=76%, 12 studies.
· Sensitivity: 87.9% (95% CI: 84.3–91.5%), I²=74%, 12 studies.
· Specificity: 89.6% (95% CI: 86.5–92.7%), I²=75%, 12 studies.
Each plot shows study-specific effect sizes, weights, and 95% CIs, with a diamond representing the pooled estimate. Heterogeneity (I²>70%) reflects variability in algorithms and imaging.
Mock-up:
· X-axis: Effect size (accuracy/sensitivity/specificity).
· Y-axis: Study IDs (e.g., Choi 2021, Hariram 2024).
· Symbols: Squares for study estimates, diamond for pooled estimate.
· Annotations: I², p-value, 95% CIs.
Figure S3: Funnel Plot for Publication Bias
Description: Funnel plots for accuracy, sensitivity, and specificity show symmetrical distribution of log odds ratios against standard error across 12 studies. Egger’s test (p=0.21) and Harbord’s test (p=0.18) indicate minimal publication bias.
Mock-up:
· X-axis: Log odds ratio.
· Y-axis: Standard error.
· Symbols: Dots for studies, centered around pooled estimate.
· Annotations: Egger’s p=0.21, Harbord’s p=0.18.

