Supplementary Table 1 Subgroup and meta-regression based on machine learning
	
	Covariate
	Studies-n
	Sensitivity (95% CI)
	p-value
	Specificity (95%CI)
	p-value
	LRT Chi-square
	P-value
	I2/%(95%CI)

	Region

	
	Asia
	6
	0.85（0.72-0.98）
	
	0.85（0.75-0.95）
	
	0.87
	0.65
	0（0-100）

	
	Non-Asia
	9
	0.78（0.64-0.92）
	
	0.82（0.73-0.91）
	
	
	
	

	Imaging

	
	MR
	7
	0.71（0.53-0.90）
	
	0.75（0.63-0.87）
	
	8.6
	0.01
	77（49-100）

	
	CT
	8
	0.87（0.77-0.96）
	
	0.88（0.82-0.95）
	
	
	
	

	Center

	
	Single center
	12
	0.83（0.72-0.93）
	
	0.84（0.77-0.92）
	
	1.18
	0.55
	0（0-100）

	
	Multicenter
	3
	0.72（0.41-1.00）
	
	0.78（0.60-0.97）
	
	
	
	

	Segmentation

	
	Manual
	11
	0.85（0.76-0.95）
	
	0.82（0.74-0.90）
	
	2.39
	0.3
	16（0-100）

	
	Automatic
	4
	0.66（0.39-0.92）
	
	0.86（0.76-0.97）
	
	
	
	

	Cross

	
	Cross validation
	9
	0.81（0.67-0.95）
	
	0.81（0.71-0.90）
	
	0.89
	0.64
	0（0-100）

	
	Conventional validation
	6
	0.82（0.66-0.97）
	
	0.87（0.78-0.95）
	
	
	
	

	Size

	
	≥100
	5
	0.90（0.81-1.00）
	
	0.82（0.70-0.93）
	
	2.65
	0.27
	25（0-100）

	
	<100
	10
	0.75（0.61-0.88）
	
	0.84（0.76-0.92）
	
	
	
	

	Validation Cohort

	
	Internal validation
	11
	0.83（0.72-0.94）
	
	0.84（0.76-0.91）
	
	0.53
	0.77
	0（0-100）

	
	External validation
	4
	0.75（0.51-0.99）
	
	0.82（0.67-0.97）
	
	
	
	



Supplementary Table 2 Subgroup and meta-regression based on deep learning
	
	Covariate
	Studies-n
	Sensitivity (95% CI)
	p-value
	Specificity (95%CI)
	p-value
	LRT Chi-square
	P-value
	I2/%(95%CI)

	Region

	
	Asia
	4
	0.81（0.74-0.88）
	
	0.88（0.79-0.97）
	
	1.2
	0.55
	0（0-100）

	
	Non-Asia
	2
	0.78（0.67-0.89）
	
	0.78（0.57-1.00）
	
	
	
	

	Imaging

	
	MR
	3
	0.78（0.65-0.91）
	
	0.96（0.91-1.00）
	
	12.57
	＜0.01
	84（67-100）

	
	CT
	3
	0.81（0.77-0.85）
	
	0.74（0.68-0.80）
	
	
	
	

	Center

	
	Single center
	5
	0.80（0.72-0.89）
	
	0.88（0.78-0.97）
	
	0.83
	0.66
	0（0-100）

	
	Multicenter
	1
	0.81（0.77-0.85）
	
	0.76（0.47-1.00）
	
	
	
	

	Cross

	
	Cross validation
	5
	0.80（0.72-0.89）
	
	0.88（0.78-0.97）
	
	0.83
	0.66
	0（0-100）

	
	Conventional validation
	1
	0.81（0.77-0.85）
	
	0.76（0.47-1.00）
	
	
	
	

	Size

	
	≥100
	2
	0.81（0.77-0.85）
	
	0.73（0.59-0.86）
	
	4.8
	0.09
	58（6-100）

	
	<100
	4
	0.81（0.71-0.92）
	
	0.91（0.84-0.97）
	
	
	
	

	Validation Cohort

	
	Internal validation
	5
	0.80（0.72-0.89）
	
	0.88（0.78-0.97）
	
	0.83
	0.66
	0（0-100）

	
	External validation
	1
	0.81（0.77-0.85）
	
	0.76（0.47-1.00）
	
	
	
	





[image: figure3]Supplementary Figure 1 Methodological Quality Assessment of Included Studies Using the QUADAS-2 Tool. 
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Supplementary Figure 2 Forest Plots of Pooled Positive Likelihood Ratio (PLR) and Negative Likelihood Ratio (NLR).
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Supplementary Figure 3 Fagan’s Nomogram for Evaluating Post-Test Probabilities.


[image: 偏移-PDF]
Supplementary Figure 4 Deeks’ Funnel Plot Asymmetry Test for Publication Bias.[image: ML、DL森林图]
Supplementary Figure 5Forest plots of sensitivity and specificity for machine learning (A)and deep learning(B) in predicting prostate cancer lymph node metastasis.


[image: ML、DL回归]
Supplementary Figure 6The meta-regression for multiple covariates for predicting lymph node metastasis in prostate cancer using machine learning (A) and deep learning (B).
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Supplementary Figure 7 Summary SROC curve of (A) machine learning and (B) deep learning models for predicting lymph node metastasis in prostate cancer.












Supplementary Methods: detailed search strategy in four databases.
Pubmed 298 results                                              
Data：2026
	No.
	Search Query
	Results

	#1
	( "Deep Learning"[Mesh] OR "Deep learning"[Title/Abstract] OR "Neural Network*"[Title/Abstract] OR "Convolutional"[Title/Abstract] OR "CNN"[Title/Abstract] OR "Transfer learning"[Title/Abstract] OR "Transformer*"[Title/Abstract] OR "Artificial Intelligence"[Mesh] OR "AI"[Title/Abstract] OR "Machine Learning"[Mesh] OR "Machine learning"[Title/Abstract] OR "Radiomics"[Title/Abstract] OR "Texture analysis"[Title/Abstract] OR "Support Vector Machine"[Title/Abstract] OR "SVM"[Title/Abstract] OR "Random Forest"[Title/Abstract] OR "Decision Tree"[Title/Abstract] OR "Logistic Models"[Mesh] OR "Nomograms"[Mesh] OR "Nomogram"[Title/Abstract])
	532,271

	#2
	("Lymphatic Metastasis"[Mesh] OR "Lymph Nodes"[Mesh] OR "Lymph node metastasis"[Title/Abstract] OR "Lymph node invasion"[Title/Abstract] OR "LNM"[Title/Abstract] OR "LNI"[Title/Abstract] OR "Pelvic lymph node"[Title/Abstract] OR "Nodal staging"[Title/Abstract])
	61,484

	#3
	"prostatic neoplasms"[MeSH Terms] OR "prostate cancer*"[Title/Abstract] OR "prostate carcinoma*"[Title/Abstract] OR "prostate tumor*"[Title/Abstract] OR "prostate neoplasm*"[Title/Abstract] OR "prostatic cancer*"[Title/Abstract] OR "prostatic carcinoma*"[Title/Abstract] OR "prostatic tumor*"[Title/Abstract]
	90,100

	#4
	(("prostatic neoplasms"[MeSH Terms] OR "prostate cancer*"[Title/Abstract] OR "prostate carcinoma*"[Title/Abstract] OR "prostate tumor*"[Title/Abstract] OR "prostate neoplasm*"[Title/Abstract] OR "prostatic cancer*"[Title/Abstract] OR "prostatic carcinoma*"[Title/Abstract] OR "prostatic tumor*"[Title/Abstract] AND (y_10[Filter])) AND (("Lymphatic Metastasis"[Mesh] OR "Lymph Nodes"[Mesh] OR "Lymph node metastasis"[Title/Abstract] OR "Lymph node invasion"[Title/Abstract] OR "LNM"[Title/Abstract] OR "LNI"[Title/Abstract] OR "Pelvic lymph node"[Title/Abstract] OR "Nodal staging"[Title/Abstract]) AND (y_10[Filter]))) AND (( "Deep Learning"[Mesh] OR "Deep learning"[Title/Abstract] OR "Neural Network*"[Title/Abstract] OR "Convolutional"[Title/Abstract] OR "CNN"[Title/Abstract] OR "Transfer learning"[Title/Abstract] OR "Transformer*"[Title/Abstract] OR "Artificial Intelligence"[Mesh] OR "AI"[Title/Abstract] OR "Machine Learning"[Mesh] OR "Machine learning"[Title/Abstract] OR "Radiomics"[Title/Abstract] OR "Texture analysis"[Title/Abstract] OR "Support Vector Machine"[Title/Abstract] OR "SVM"[Title/Abstract] OR "Random Forest"[Title/Abstract] OR "Decision Tree"[Title/Abstract] OR "Logistic Models"[Mesh] OR "Nomograms"[Mesh] OR "Nomogram"[Title/Abstract]) AND (y_10[Filter]))
	298

	#5
	#1 and #2 and #3 and #4
	298



1. Web of science 631 results
	No.
	Search Query
	Results

	#1
	TS=("Lymphatic Metastasis" OR "Lymph Nodes" OR "Lymph node metastasis"OR "Lymph node invasion"OR "LNM"OR "LNI"OR "Pelvic lymph node"OR "Nodal staging")
	175962

	#2
	TS=("prostatic neoplasms" OR "prostate cancer*"OR "prostate carcinoma*"OR "prostate tumor*"OR "prostate neoplasm*"OR "prostatic cancer*"OR "prostatic carcinoma*"OR "prostatic tumor*") 		
	284880

	#3
	TS=( "Deep learning"OR "Neural Network*"OR "Convolutional"OR "CNN" OR "Transfer learning" OR "Transformer*"OR "Artificial Intelligence" OR "AI"OR "Machine Learning"OR "Machine learning"OR "Radiomics"OR "Texture analysis"OR "Support Vector Machine"OR "SVM"OR "Random Forest"OR "Decision Tree"OR "Logistic Models"OR "Nomograms"OR "Nomogram") 		
	2199842

	#4
	#1 AND #2 AND #3 		
	631



3.Embase 2236 results
	No.
	Search Query
	Results

	#1
	'deep learning'/exp OR 'deep learning' OR 'deep learning':ab,ti OR 'neural network*':ab,ti OR 'convolutional':ab,ti OR 'cnn' OR 'transfer learning':ab,ti OR 'transformer*':ab,ti OR 'artificial intelligence'/exp OR 'artificial intelligence' OR 'ai':ab,ti OR 'machine learning'/exp OR 'machine learning' OR 'machine learning':ab,ti OR 'radiomics':ab,ti OR 'texture analysis':ab,ti OR 'support vector machine':ab,ti OR 'svm':ab,ti OR 'random forest':ab,ti OR 'decision tree':ab,ti OR 'logistic models'/exp OR 'logistic models' OR 'nomograms'/exp OR 'nomograms' OR 'nomogram':ab,ti
	1763093

	#2
	'lymphatic metastasis'/exp OR 'lymph nodes'/exp OR 'lymph node metastasis':ab,ti OR 'lymph node invasion':ab,ti OR 'lnm':ab,ti OR 'lni':ab,ti OR 'pelvic lymph node':ab,ti OR 'nodal staging':ab,ti
	416615

	#3
	'prostatic neoplasms'/exp OR 'prostate cancer*':ab,ti OR 'prostate carcinoma*':ab,ti OR 'prostate tumor*':ab,ti OR 'prostate neoplasm*':ab,ti OR 'prostatic cancer*':ab,ti OR 'prostatic carcinoma*':ab,ti OR 'prostatic tumor*':ab,ti
	375065

	#4
	#1 AND #2 AND #3
	2236



2. Cochrane 552 results
	No.
	Search Query
	Results

	#1
	[Deep Learning] explode all trees
	407

	#2
	[Machine Learning] explode all trees
	1257

	#3
	(Machine Learning Algorithm" OR " Algorithm, Machine Learning" OR "Machine Learning, Unsupervised" OR "Machine Learning, Transfer" OR " Transfer Machine Learnings" OR "Machine Learning, Supervised" OR " Active Machine Learning" OR " Machine Learning, Active" OR " Machine Learning, Inductive" OR " Inductive Machine Learning" OR " Machine Learning with a Teacher" OR "Machine Learning, Reinforcement" OR " Reinforcement Machine Learnings" OR "Representation Machine Learnings" OR " Machine Learning, Representation" OR "Federated Machine Learning" OR " Federated Machine Learnings" OR " Machine Learning, Federated" OR "Boosting, Machine Learning" OR " Machine Learning Boostings" OR " Machine Learning Boosting" OR " Machine Learning Boosting Algorithms" OR " Ensemble Machine Learning Boosting" OR "Hierarchical Learning" OR " Learning, Deep" OR " Learning, Hierarchical" OR "Deep Learning Based Object Detection Algorithms" OR " Deep Learning-Based Object Detection Algorithms):ti,ab,kw
	1284875

	#4
	 [Prostatic Neoplasms] explode all trees
	9276


	#5
	(Prostatic Cancer" OR " Cancers, Prostatic" OR " Cancer of Prostate" OR " Cancer, Prostatic" OR " Cancers, Prostate" OR " Prostatic Cancers" OR " Cancer of the Prostate" OR " Prostate Cancer" OR " Cancer, Prostate" OR " Prostate Cancers" OR " Prostate Neoplasms" OR " Prostatic Neoplasm" OR " Neoplasms, Prostate" OR " Neoplasms, Prostatic" OR " Prostate Neoplasm" OR " Neoplasm, Prostate" OR " Neoplasm, Prostatic):ti,ab,kw
	17253

	#6
	[Lymphatic Metastasis] explode all trees
	2794

	#7
	(Lymph Node Metastasis" OR " Lymph Node Metastases" OR " Metastasis, Lymph Node" OR " Lymphatic Metastases):ti,ab,kw
	6221

	#8
	#1 OR #2 OR #3
	1285359

	#9
	#4 OR #5
	17685

	#10
	#6 OR #7
	7141

	#11
	#8 AND #9 AND #10
	552
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