
Table 1 Characteristics of included studies
	Study
	Study location
	Multicenter
(Yes or No)
	Age, mean
	Preoperative radiotherapy
(Yes or No)
	Patients
	Open
	Laparoscopic
	Robotic
	Transanal

	Andrew 2015
	Australia
	Yes
	65.0
	Yes
	473
	235
	238
	0
	0

	Aracil 2022
	Spain
	Yes
	68.0
	Yes
	105
	0
	50
	0
	55

	Arteaga 2006
	Spain
	No
	66.6
	Yes
	40
	20
	20
	0
	0

	Debakey 2018
	Egypt
	No
	53.4
	Yes
	45
	0
	24
	21
	0

	Denost 2016
	France
	No
	63.0
	Yes
	100
	0
	50
	0
	50

	Eduardo 2003
	Brazil
	No
	59.1
	Yes
	28
	15
	13
	0
	0

	Feng 2022
	China
	Yes
	59.1
	Yes
	1171
	0
	585
	586
	0

	Feng Q 2022
	China
	No
	58.2
	Yes
	347
	0
	173
	174
	0

	Fujii 2014
	Japan
	No
	80.1
	Yes
	200
	100
	100
	0
	0

	James 2015
	American
	Yes
	57.7
	Yes
	481
	239
	242
	0
	0

	Jayne 2017
	United Kingdom
	Yes
	58.0
	Yes
	471
	0
	234
	237
	0

	Jeong 2014
	Korea
	Yes
	59.1
	Yes
	340
	170
	170
	0
	0

	Kang 2010
	Korea
	Yes
	59.1
	Yes
	340
	170
	170
	0
	0

	Lezoche 2012
	American
	No
	66.0
	Yes
	100
	50
	50
	0
	0

	Liu 2023
	China
	Yes
	58.0
	No
	1089
	0
	545
	0
	544

	Martijn 2013
	Netherland
	Yes
	66.8
	Yes
	1044
	345
	699
	0
	0

	Min Kim 2017
	Korea
	No
	60.4
	NR
	139
	0
	73
	69
	0

	Seung 2009
	Korea
	No
	63.2
	No
	113
	0
	57
	56
	0

	Zeng 2019
	China
	No
	56.1
	Yes
	261
	0
	133
	0
	128


Note: NR: Not reported.
Table 2 League table
	2.1 Overall Survival

	Laparoscopic 
	Robotic    
	Transanal
	

	Laparoscopic
	 0.99 (0.92-1.06) 
	0.90 (0.78-1.03)
	

	 0.99 (0.92-1.06)   
	Robotic  
	
	

	 0.90 (0.78-1.03)
	 0.91 (0.78-1.06)     
	Transanal
	

	2.2 CRM Positivity

	Laparoscopic 
	Open   
	Robotic 
	Transanal

	Laparoscopic
	 0.88 (0.55-1.41) 
	1.22 (0.78-1.92)
	 0.99 (0.30-3.25)

	 0.88 (0.55-1.41)          
	Open    
	
	

	 1.22 (0.78-1.92) 
	1.39 (0.72-2.67)    
	Robotic    
	

	 0.99 (0.30-3.25)
	 1.12 (0.31-4.05) 
	0.81 (0.23-2.89)  
	Transanal

	2.3 Overall Recurrence

	Laparoscopic 
	Open   
	Robotic 
	Transanal

	 Laparoscopic 
	0.79 (0.52-1.21) 
	1.40 (0.68-2.88) 
	1.19 (0.98-1.44)

	 0.79 (0.52-1.21)       
	 Open    
	
	

	 1.40 (0.68-2.88) 
	1.77 (0.77-4.06)         
	 Robotic        
	

	 1.19 (0.98-1.44) 
	1.50 (0.94-2.38) 
	0.85 (0.40-1.78)      
	  Transanal

	2.4 30-day Mortality

	Laparoscopic 
	Open   
	 Robotic 
	 Transanal

	Laparoscopic 
	0.72 (0.43-1.21) 
	0.77 (0.17-3.48) 
	1.09 (0.69-1.73)

	 0.72 (0.43-1.21)           
	Open            
	 
	

	 0.77 (0.17-3.48)    
	1.06 (0.21-5.27)   
	 Robotic           
	

	 1.09 (0.69-1.73) 
	1.52 (0.76-3.04)
	 1.43 (0.29-6.95)     
	Transanal

	2.5 Postoperative Complication rate

	Laparoscopic 
	Open   
	Robotic 
	Transanal

	Laparoscopic 
	0.87 (0.72-1.06)
	 1.20 (0.95-1.51) 
	1.03 (0.75-1.43)

	 0.87 (0.72-1.06)  
	Open       
	
	

	 1.20 (0.95-1.51) 
	1.37 (1.01-1.86)    
	Robotic    
	

	 1.03 (0.75-1.43) 
	1.18 (0.81-1.73)
	 0.86 (0.58-1.28)  
	Transanal




Table 3. Summary of key statistical findings for each outcome
	Outcome
	Comparison
	Effect estimate (95% CI)
	I² (%)
	P‑score (rank of best)

	Overall survival
	RoTME vs. LapTME
	HR = 1.01 (0.95–1.08)
	0
	RoTME: 0.72 (1st)

	Recurrence
	TaTME vs. LapTME
	HR = 0.84 (0.69–1.02)
	32
	TaTME: 0.65 (1st)

	CRM positivity
	RoTME vs. LapTME
	RR = 0.82 (0.52–1.28)
	65
	RoTME: 0.74 (1st)

	Postoperative complications
	RoTME vs. LapTME
	RR = 0.83 (0.66–1.05)
	41
	RoTME: 0.82 (1st)

	30‑day mortality
	TaTME vs. LapTME
	RR = 0.91 (0.58–1.45)
	18
	TaTME: 0.72 (1st)


Note: For each outcome, the comparison with the highest clinical interest (minimally invasive technique vs. LapTME) is shown. Heterogeneity is reported as I². P‑scores range 0–1; higher indicates better ranking (efficacy) or lower risk (safety). All confidence intervals cross the null, indicating no statistically significant differences.
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