Local invasion
     Most benign tumors grow as a cohesive expansible masses that develop a rim of condensed connective tissue or capsule at the periphery and they don't penetrate that capsule or the surrounding normal tissues.

     The line of cleavage between the capsule and surrounding normal tissue facilitates surgical removal of benign tumors.

     On the other hand; malignant tumors are invasive and infiltrative destroying normal surrounding tissues. They usually lack a well defined capsule or line of cleavage; so tumor's enucleation is impossible and it's surgical removal require excision of a considerable margin of healthy apparently un involved tissue.
Metastasis

     This process involves invasion of blood vessels, lymphatics and body cavities by malignant tumor, followed by transport and growth of secondary tumor masses that are disconnected from primary tumor. This is a pathognomonic criteria of malignancy as almost all malignant tumors are capable of metastasis except basal cell carcinoma of skin and brain tumors.
Routes of tumor metastasis

1. Invasion of lymphatics:

      This is followed by spread of tumor to regional lymph nodes then to other sites in the body. It is common in the initial spread of carcinomas.

      It is important to know that not all enlarged lymph nodes at drainage areas og malignancy indicate metastasis because immune response to tumor antigens can result in lymph node enlargement too.
2. Hematogenous spread:

      Lungs and liver are the commonest sites for this type of metastasis as they receive systemic and venous blood outflow respectively. Bones and brain are other major sites for hematogenous metastasis.
      This metastasis is typical for all sarcomas and favored by renal cell carcinoma.
       Veins are more frequently invaded by malignancy than arteries because of their thinner walls.

3. Spread into body cavities:

      This occur by seeding of surfaces in peritoneal, pleural, pericardial and subarachnoid spaces.

      Ovarian carcinoma can spread trans-peritoneally to the surface of liver and other abdominal viscera.

Pre-invasive malignancy

     Cancer screening programs have recently emphasized the prevalence of lesions that appear to be early stages in development of tumors as they share some cytological features with infiltrative tumors but they haven't begun to infiltrate. It is thought that they might do so if left long enough, however we can't tell how long would that be.

     These changes called dysplasia (disorganization of tissue structures). They are seen in the epithelium of cervix, vulva, urinary bladder, larynx, oral cavity and bronchial mucosa. In cervix and prostate, it is called intra-epithelial neoplasia where cells show many cytological changes expected in malignancies (e.g. cellular crowding, pleomorphism, hyperchromatic nuclei, loss of normal orientation and disordered maturation like dyskeratosis and mitotic activity above basal layers).
     Despite these manifestations of abnormal cell behavior, all changes are within normal and basement membrane isn't broken.

     Carcinoma in situ is the term used when entire thickness of epithelium is involved and it represents grade three or high grade intra-epithelial neoplasia. This is a forerunner in many cases of invasive malignancy.
     Mild degrees of dysplasia (grade one or low grade intra-epithelial neoplasia) are common in cervix, however, they don't always lead to cancer and are often reversible when inducing factor is removed e.g. chronic irritation.
Grading & staging

Grading: It is an attempt to design a rough numerical value to the extent of histological deviation from normal, so grade 1 neoplasms are well differentiated with less cytological abnormalities, while grade 3 neoplasms are poorly differentiated and there is intermediate differentiated neoplasms lie in between.
Staging: It describes the extent of tumor spread depending on clinical and Histopathological information.

TNM: It is the commonest staging system used nowadays. It includes local tumor infiltration (T), lymph nodes status (N) and distant metastasis (M).

The meaning of (T) numbers varies with tumor site e.g. in the breast it refer to tumor size, while in GIT it refers to depth of wall infiltration.
AJCS (American Joint Committee System): It is another staging system.

     Both staging and grading are valuable for determination of prognosis and planning of treatment, although staging has proved to be of greater clinical value.

     Grading may be imperfect as different parts of the same tumor may display different grades of differentiation, and tumor grade may change as it grows.

Cancer epidemiology

     Cancer is responsible for about 23% of annual death rates in USA, where CA bronchus, colon and prostate are the leading causes in male whereas CA bronchus, breast and colon are the leading causes in females.
     In Iraq; the commonest cancers in males are CA bronchus, bladder, larynx, NHL and leukemias, while in females they are CA breast, NHL, leukemias, CNS and bronchus.

     Environmental factors significantly affect the occurrence of specific forms of cancers in different parts of the world, e.g. CA stomach is commoner in Japan than USA, while CA colon is uncommon, however incidence of both cancers is intermediate in Japanese immigrants (as compared to Japanese native and USA people). Hepatocellular CA is particularly common in south East Asia.
