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1. Statistical Methods 
VOSviewer offers three distinct visualization modes. In the network visualization, node size represents the academic influence of core elements (e.g., authors/keywords), with link thickness indicating association strength between elements. Links strength (LS) reflects the strength or weight of the connection between two nodes, quantifying the closeness of the direct relationship between the nodes. Total link strength (TLS) refers to the sum of the strength of a node's connections to all other nodes, reflecting the overall strength of that node's association in the network. The overlay visualization shows the publication year and helps to observe trends in the research area over time. The density visualization visualizes connection intensity between nodes through color gradients, where concentrated color blocks highlight research hotspots and high-frequency interaction zones within the field. The parameters of CiteSpace were set as follows: 1) time slicing was from 2012.01 to 2025.12, and the time cut-off point of analysis was 1 year; 2) all options in the term source were selected; 3) selection criteria: g-index, g2 ≤ k∑i≤gci, k ∈ Z+,k = 25); 5) pruning: selected pathfinder and pruning sliced networks Q-value and S-value are used to evaluate the clustering effect. Q > 0.3 implies the clustering structure is significant. S > 0.7 means that the clustering is convincing and if S > 0.5, the clustering is generally considered reasonable.


2. Supplementary Tables 
Table 1 Detailed Search Strategy
	
	Topic Search
	Results (N)

	#1
	“Colorectal Neoplasms” OR “Colorectal Neoplasm” OR “Colorectal Tumors” OR “Colorectal Tumor” OR “Colorectal Cancer” OR “Colorectal Cancers” OR “Colorectal Carcinoma” OR “Colorectal Carcinomas”
	167314

	#2
	“liver Metastase” OR “liver Metastases” OR “liver Metastasis” OR “hepatic Metastase” OR “hepatic Metastases” OR “hepatic Metastasis”
	22850

	#3
	“Microenvironment”
	150593

	#4
	#1 AND #2 AND #3
	614



Table 2. The Top 10 most published countries 
	Rank
	Country
	Counts
	Citations
	Average Citations

	1
	China
	186
	5941
	31.941

	2
	USA
	75
	3847
	51.293

	3
	Japan
	31
	734
	23.677

	4
	Germany
	25
	1066
	42.64

	5
	United Kingdom
	23
	1172
	50.957

	6
	Spain
	23
	422
	18.348

	7
	Italy
	20
	495
	24.75

	8
	South Korea
	12
	417
	34.75

	9
	France
	12
	287
	23.917

	10
	Netherlands
	11
	763
	69.364





Table 3 The Top 15 journals and co-cited journals
	Rank
	Journals
	Counts
	Citations
	Average Citations
	IF (2023)
	JCR
	Co-cited journals
	Co-citations
	IF (2023)
	JCR

	1
	Cancers
	17
	235
	13.824
	4.5
	Q1
	Cancer Research
	645
	12.5
	Q1

	2
	Cancer Research
	11
	627
	57
	12.5
	Q1
	Nature
	478
	50.5
	Q1

	3
	Oncoimmunology
	9
	224
	24.889
	6.5
	Q1
	Cancer Cell
	403
	48.8
	Q1

	4
	Journal of Translational Medicine
	9
	133
	14.778
	6.1
	Q1
	Clin Cancer Res
	387
	10.0
	Q1

	5
	Hepatology
	7
	631
	90.143
	12.9
	Q1
	Cell
	359
	45.5
	Q1

	6
	Cancer Letters
	7
	134
	19.143
	9.1
	Q1
	Nat Commun
	312
	14.7
	Q1

	7
	Journal of Experimental & Clinical Cancer Research
	6
	109
	18.167
	11.4
	Q1
	Nat Rev Cancer
	273
	72.5
	Q1

	8
	Frontiers in Immunology
	6
	86
	14.333
	5.7
	Q1
	P Natl Acad Sci USA
	258
	9.4
	Q1

	9
	Scientific Reports
	6
	58
	9.667
	3.8
	Q1
	Hepatology
	254
	12.9
	Q1

	10
	Frontiers in Oncology
	6
	34
	5.667
	3.5
	Q2
	J Clin Oncol
	248
	42.1
	Q1

	11
	Molecular Cancer
	5
	673
	134
	27.7
	Q1
	Science
	248
	44.7
	Q1

	12
	Cell Death & Disease
	5
	255
	51
	8.1
	Q1
	Nat Med
	233
	58.7
	Q1

	13
	Oncogene
	5
	162
	32.4
	6.9
	Q1
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	230
	6.4
	Q1

	14
	British Journal of Cancer
	5
	46
	9.2
	6.4
	Q1
	PLoS One
	208
	2.9
	Q1

	15
	Advanced Science
	5
	19
	3.8
	14.3
	Q1
	Immunity
	189
	25.5
	Q1




