PATHOLOGY 425/401

PRE‑CANCER ‑ METASTASIS

Dr. V. Tron

Acquired Pre‑neoplastic Disorders
There are well‑described circumstances and conditions that predispose to malignancy.  Many of these disorders involve increased cell turnover; including regeneration, hyperplasia and dysplasia.  Examples of pre‑neoplastic disorders progressing to cancer include: endometrial hyperplasia with endometrial carcinoma, cervical dysplasia with cervical carcinoma and bronchio‑mucosal metaplasia and dysplasia with bronchogenic carcinoma, alcoholic cirrhosis and hepatocellular carcinomas.  These pre‑neoplastic disorders are all associated with cancer, but by no means always lead to cancer.  The above mentioned benign conditions can provide the "fertile soil" for the origin of a malignant neoplasm.  Some pre‑neoplastic disorders that are associated with a higher degree of cancerous change than others.  A good example of this is in the familial polyposis coli syndrome, inherited as an autosomal dominant disorder, in which virtually all patients develop carcinoma of the colon.  Another example is the familial melanoma/dysplastic nevus syndrome, in which patients have a myriad of atypical moles, referred to as dysplastic nevi.  Patients with this syndrome have a high incidence of malignant melanoma.

Tumour Growth and Metastasis
The formation of a malignancy can be divided into four somewhat distinct phases.

1.
Cellular transformation (to be discussed in Carcinogenesis lectures);

2.
Tumour growth;

3.
Tumour invasion;

4.
Metastasis.

Tumour Growth
It is clear that many tumours originate from a single cell, monoclonality.  This clonality can be identified using a number of techniques, including G6PD isoenzymes, presence of Philadelphia chromosomes, or T cell receptor gene rearrangement.  Once a clone is established, growth of the tumour may occur.  A number of important observations have been made:

1.
The doubling time of cancer cells is somewhat similar to that of normal cells, but there is variability in this growth rate;

2.
The majority of cells within a tumour are not in the replicative phase;

3.
Formation of new blood vessels is thought to be critical for the continuation of tumour growth;

4.
Within a given tumour, the population of cells is very heterogeneous.

Metastasis
Not all malignant tumours contain cells which have metastatic capacity.  In fact, when blood samples are taken from patients with cancer, many tumour cells can often be detected in the blood, however, only a few patients will develop metastasis.

In order for a cell to form a metastasis, it must first escape from a primary tumour, move to a new site and then establish itself.  In order for a tumour to establish itself at a new site, it must attach to, and invade, tissues.  The first step involves adhesion to endothelial cells, mediated by cell adhesion molecules (CAM's), lectins and lectin‑binding glycoproteins.  After attachment, cells extend pseudopodia between endothelial cells and move towards the basement membrane.  Once tumour cells are bound to the basement membrane components, including laminin and fibronectin, type IV collagen and various protoglycans, invasion can then proceed much more quickly.  The third step involves digestion of the basement membrane by various protolytic enzymes produced by tumour cells, and finally the cell then enters the interstitial space.  These are the steps by which a tumour moves from the blood to a distant organ, such as the liver. 
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