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            Key Points

                	
                   Metastasis consists of a series of sequential steps, all of which must be successfully completed. These include shedding of cells from a primary tumour into the circulation, survival of the cells in the circulation, arrest in a new organ, extravasation into the surrounding tissue, initiation and maintenance of growth, and vascularization of the metastatic tumour. 

                
	
                   Some types of tumour show an organ-specific pattern of metastasis. Both 'seed' (the cancer cell) and 'soil' (factors in the organ environment) contribute to this organ specificity. 

                
	
                   Mechanical factors influence the initial fate of cancer cells after they have left a primary tumour. Blood-flow patterns from the primary tumour determine which organ the cells travel to first. There, the relative sizes of cancer cells and capillaries lead to the efficient arrest of most circulating cancer cells in the first capillary bed that they encounter. 

                
	
                   After cells have arrested in an organ, their ability to grow is dictated by molecular interactions of the cells with the environment in the organ. 

                
	
                   Metastasis is an inefficient process. In vivo videomicroscopy and cell-fate analysis have led to the conclusion that early steps in metastasis are completed very efficiently. By contrast, later steps in the process are inefficient. Metastatic inefficiency is due primarily to the regulation of cancer-cell growth in secondary sites. 

                
	
                   Metastases can occur many years after primary cancer treatment. Tumour dormancy might be due to pre-angiogenic micrometastases that subsequently acquire the ability to become vascularized, or solitary cells that persist for an extended period of time without division in a secondary site. These cells would be resistant to current cancer therapies that target actively dividing cells. 

                
	
                   Because growth of metastases is a primary determinant of metastatic outcome, the growth phase of the metastatic process is a promising therapeutic target. Treatments that target the specific 'seedâ€“soil' compatibility that results in organ-specific metastatic growth would be especially useful.

                


              

Abstract
Metastases, rather than primary tumours, are responsible for most cancer deaths. To prevent these deaths, improved ways to treat metastatic disease are needed. Blood flow and other mechanical factors influence the delivery of cancer cells to specific organs, whereas molecular interactions between the cancer cells and the new organ influence the probability that the cells will grow there. Inhibition of the growth of metastases in secondary sites offers a promising approach for cancer therapy.
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                    Figure 1: The metastatic process.


Figure 2: Vascular flow patterns and corresponding movement of cancer cells arising in different organs.


Figure 3: Cancer and normal cells arrest in the circulation.


Figure 4: Chemokines can influence organ-specific metastatic growth of cancer cells.


Figure 5: Activation of RAS signalling pathways can protect small metastases and promote their early growth.
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                  Injection of cancer cells into the 'correct' anatomical site for primary tumour growth â€” for example, mammary fat pad for breast cancer cells.

                
	HAEMATOGENOUS METASTASIS
	
                  Metastasis via the bloodstream.

                
	ISCHAEMIA
	
                  A reduction in local tissue oxygen levels due to inadequate blood supply.

                
	VASCULAR MIMICRY
	
                  The formation of blood-flow channels that lack an endothelium, which might be formed by tumour cells in some tumours.

                
	TRASTUZUMAB
	
                  (Herceptin). A humanized monoclonal antibody against the ERBB2 receptor that is used to treat breast cancers that are shown to be positive for this receptor.

                
	IMATINIB
	
                  (Glivec). A small-molecule therapy that targets the Abelson leukaemia (ABL) kinase. It is used to treat patients with chronic myelogenous leukaemia.
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                  Therapeutic agents that target a specific post-translational modification â€” farnesylation â€” which allows the RAS protein to attach to the inner cell membrane and which is necessary for RAS-mediated signalling.

                
	BISPHOSPHONATES
	
                  A class of compounds that inhibit the bone-resorptive activity of osteoclasts, and are used to treat osteoporosis. They might also be useful in the treatment and prevention of metastases growing in the bone.

                



Rights and permissions
Reprints and permissions


About this article
Cite this article
Chambers, A., Groom, A. & MacDonald, I. Dissemination and growth of cancer cells in metastatic sites.
                    Nat Rev Cancer 2, 563â€“572 (2002). https://doi.org/10.1038/nrc865
Download citation
	Issue Date: 01 August 2002

	DOI: https://doi.org/10.1038/nrc865


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Intratumoral metastasis of sigmoid colon cancer to chromophobe renal cell carcinoma: a case report
                                    
                                

                            
                                
                                    	Suzuna Sakai
	Kojiro Ohba
	Yasuto Yamazaki


                                
                                International Cancer Conference Journal (2024)

                            
	
                            
                                
                                    
                                        Linker Histone H1.4 Inhibits the Growth, Migration and EMT Process of Non-Small Cell Lung Cancer by Regulating ERK1/2 Expression
                                    
                                

                            
                                
                                    	Qian Chen
	Mengqi Yang
	Yong Li


                                
                                Biochemical Genetics (2024)

                            
	
                            
                                
                                    
                                        Tumor-derived cell-free DNA and circulating tumor cells: partners or rivals in metastasis formation?
                                    
                                

                            
                                
                                    	AndrÃ©a Witz
	Julie Dardare
	Alexandre HarlÃ©


                                
                                Clinical and Experimental Medicine (2024)

                            
	
                            
                                
                                    
                                        Liver metastasis from colorectal cancer: pathogenetic development, immune landscape of the tumour microenvironment and therapeutic approaches
                                    
                                

                            
                                
                                    	Yaxian Wang
	Xinyang Zhong
	Dawei Li


                                
                                Journal of Experimental & Clinical Cancer Research (2023)

                            
	
                            
                                
                                    
                                        Functional roles of magnetic nanoparticles for the identification of metastatic lymph nodes in cancer patients
                                    
                                

                            
                                
                                    	Yuanliang Yan
	Yuanhong Liu
	Yuzhen Xu


                                
                                Journal of Nanobiotechnology (2023)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Aims & Scope
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Credits
                                
                            
	
                                
                                    Editorial input and checks
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Publishing model
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Calendars
                                
                            
	
                                
                                    Web Feeds
                                
                            
	
                                
                                    Posters
                                
                            
	
                                
                                    Conferences
                                
                            
	
                                
                                    Reviews Cross-Journal Editorial Team
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature Reviews Cancer (Nat Rev Cancer)
                
                
    
    
        ISSN 1474-1768 (online)
    
    


                
    
    
        ISSN 1474-175X (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    
                    Sign up for the Nature Briefing newsletter â€” what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    








