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The metastases of several types of cancers often take root 

within the liver, a phenomenon which is generally 

associated with a low level of survival. Recent work 

suggests that this preferential localization is caused by the 

pro-inflammatory action of hepatic cells which create a 

welcoming environment ideal for the establishment and 

growth of metastases.  

THE DANGER OF METASTASES 

While cancer is a very dangerous disease, it is often possible to 

successfully fight it with the use of surgery, radiotherapy and/or 

chemotherapy while the tumor remains localized in a given organ. 

It is predominantly when the cancer cells have detached from the 

original organ and colonized other organs in the form of metastases 

that the cancer becomes a true menace to survival. In fact, about 

90% of all deaths linked to cancer are a direct consequence of the 

murderous effect of these metastases, particularly when they 

invade organs essential to survival such as the brain, the lungs or 

even the liver. 

A SEED IN THE SOIL 

The establishment of metastases within a specific organ remains 

one of the great mysteries in the biology of cancer. Over 130 years 

ago the British doctor Stephen Paget had already observed that the 

localization of metastases varied enormously according to the type 

of cancer: he observed that breast cancers had a tendency to 

metastasize within the liver, brain and lungs whereas those of the 

prostate preferred to colonize the bones. To explain these 

differences, he proposed a model of “seed and soil”, according to 

which the formation of metastases requires not only the dispersion 

of the cancerous cells (the seed) but also the presence of an 

environment which is receptive to these cells (the soil) within a 

given organ. 

The liver is of particular relevance for understanding this 

phenomenon because this organ is a “preferred” site for the 

establishment of metastases derived from several types of cancers, 

particularly colorectal tumors. The blood vessels of the intestines 

are directly connected to the liver by the portal vein, and this 

immediate proximity is linked to the result that about 70% of 

patients who exhibit an advanced stage cancer of the colon have 

already developed metastases within the liver. However, several 

other metastatic cancers which are not in direct contact with the 

liver also localize within this organ, notably cancers of the breast, 

esophagus, stomach, pancreas, lung, kidney and skin (melanomas). 

It is thus clear that the liver possesses certain characteristics, which 

make it particularly susceptible to being colonized by the 

metastatic cells in circulation. 

 

 

INFLAMMATORY FOCUS 

The results of a preclinical study recently published in the 

prestigious journal Nature give us some understanding of this 

phenomenon for the first time1. By using a model of pancreatic 

tumors within mice, the researchers first showed that the presence 

of the tumor provoked a systemic inflammation, caused by the 

secretion of an inflammatory molecule (interleukin-6) into the 

circulation. The liver cells (hepatocytes) respond to this signal by 

producing a class of fibrous proteins (serum amyloid A or SAA) 

which, when deposited close to the cells, create a matrix which 

favours the adherence of inflammatory immune cells and of 

cancerous cells in circulation. In other words, the propensity of 

cancerous cells to localize within the liver is directly linked to an 

inflammatory response of hepatocytes to the presence of a tumor 

within the organism, which permits them to orchestrate the 

creation of a “soil” favorable to the implantation of metastases. 

Analysis performed on patients who had developed a cancer of the 

pancreas or colon with hepatic metastases showed an increase in 

the levels of SAA with an inverse relationship between the levels 

of SAA and the patient’s chances of survival. These results suggest 

that the development of therapeutic means enabling suppression of 

both the inflammatory response within the liver and this production 

of SAA could prevent the formation of hepatic metastases in 

patients with cancer. 

While we await the development of these techniques, it’s worth 

recalling that other metabolic conditions can influence both the 

production of interleukin-6 and the development of inflammatory 

conditions which increase the receptivity of the liver to metastases, 

the most important of which is obesity. Maintaining a healthy 

weight, adopting a diet rich in plants and remaining active 

currently remain the best ways of reducing chronic inflammation to 

diminish the risk of cancer as well as improving the chances of 

survival for people who develop this disease. 

(1) Lee JW et al. Hepatocytes direct the formation of a pro-

metastatic niche in the liver. Nature 2019; 567: 249-

252. 
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