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TUMOUR NOMENCLATURE 
Anaplasia: This is defined simply as “lack of differentiation”. Cells that have terminally differentiated start to loss this characteristic lose their orientation compared to other cells. 
Dysplasia: Defined as abnormality in development, change in size, shape and general organisation of cells. This is a feature of malignancy, when malignancy is not evident. 
Metaplasia: When a completely differentiated cell transforms into another completely differentiated cell (i.e.: smoking may cause metaplasia of respiratory epithelium from pseudounipolar ( keratinised)
Neoplasia: Defined as, when there is new abnormal growth – due to uncontrolled cell multiplication, that is progressive and does not halt after removal of the stimulus that instigated the growth. 
Heteroplasia: Simply defined as replacement of normal tissue with abnormal tissue. That is, normal tissue differentiates into an abnormal form, foreign to that tissue. 
Hyperplasia: Abnormal increase of the number of normal cells in normal arrangement, in normal tissues/organs – hence increasing the volume of the tissue/organ.

Hypertrophy: Enlargement/Overgrowth of an organ/part of due increase in size of its constituent cells. 
Metastasis: This is when a primary tumour spreads via systemic means to establish a growing colony of tumour cells, distant to its initial site. 
Benign (Robbins 6th Ed pp 261)

Benign tumours are recognised by the suffix “oma”. 
· Benign tumours of mesenchymal origin (i.e.: fibroblast, osteoblast, chondroblast) is referred to as fibroma, osteoma, chondroma. 

· Benign tumours of epithelial origin that form glandular patterns, or arise from glandular tissue, have the suffix “adenoma”

· Benign epithelial neoplasms that produce projections into the lumen are termed papillomas
· Benign epithelial neoplasms that form cysts are termed cystadenomas. 
· Benign epithelial neoplasms that produce macroscopically visible projections from the mucosa into the lumen are termed polyps. 
Malignant (Robbins 6th Ed pp 261)
· Malignant tumours of mesenchymal origin (i.e.: fibroblast, osteoblast, chondroblast) are referred to as sarcomas. 
· Malignant tumours of epithelial origin are referred to as carcinomas. The epithelium may be derived from any of the 3 germ layers (i.e: ectoderm, endoderm, and mesoderm). To be more accurate, malignant tumours of epithelial origin can also be classified according to their origin (i.e.: renal cell carcinoma) & pattern (i.e.: glandular pattern of growth = renal cell adenocarcinoma, flattened pattern = bronchogenic squamous cell carcinoma)

· Normally, a neoplasm consists of cells derived from a single cell. In mixed tumours a single line of cells may differentiate divergently, giving rise to many different types of cells (i.e.: epithelial, fibroblast, bone, chondroblast etc). But these cells all derive from a single germ layer (i.e.: mesoderm). 
· A teratoma (immature = malignant, mature = benign) is when you have a variety of parenchymal cell types derived from any of the 3 germ layers. Usually, teratomas arise from totipotential cells (i.e.: cells that can differentiate into any cell type of the body). Practical example: ovarian cystic teratoma. 
· Exceptions exist: Melanoma should be called Melanocarcinoma, Lymphoma should be called Lymphosarcoma etc. 
Tumour like malformations (Robbins 6th Ed pp 263)

· Heterotopia (Choriostoma): This is simply defined as: “the presence of a tissue in an abnormal location” (i.e.: ectopic rest of normal tissue)
· Hamartoma: This is when an organ/tissue contains fully differentiated cells/elements that normally belong there, but the problem is – they are disorganised (i.e.: hamartoma of lung – may consist of cartilage, blood vessels, bronchi all abnormally organised). 
EPIDEMOLOGY OF CANCER (Robbins 6th Ed pp 271)
Epidemiology of cancer can give us vital clues about how cancer develops. Cancer causes about 25% of total mortality, only 2nd to cardiovascular disease – in the western world. There is increased incidence of cancer with age – most carcinomas occur > 55 years. 
Cancer in adults
Over the last 50 years – cancer deaths in men have increased, while in women it has slightly decreased. This is largely due to increased deaths due to lung cancer (males), compared with decreased deaths due to stomach, liver, cervical cancer (females). The decrease in uterine and cervical cancer is made possible due to better diagnosis and cures ( Pap smears. Decreases in stomach & liver carcinomas is maybe due to decreased intake of some dietary carcinogens. Nevertheless, cancers still occur in adults and some of the more common ones are: colorectal cancer, lung cancer, breast cancer, prostrate cancer. 
Cancer in children

Children are not spared of cancer. In the US, deaths from cancer in children make up 10% of mortality. Acute leukaemia and neoplasms of the CNS account for 60% of all cancer deaths. Some of the most common cancers in children are: neuroblastoma, Wilms tumour, retinoblastoma, acute leukaemia, brain tumours. 
AEITIOLOGY (CAUSES) (Robbins 6th Ed pp 275)

Environmental factors 
There are a range of environmental factors that have a strong association with cancer. Geographical differences also have an impact. Dietary intake of carcinogenic agents will increase risk of obtaining cancer, and so will obesity (25% increase). Other lifestyle factors such as: alcohol (liver cancer, cancer of oropharynx, larynx, oesophagus), smoking (cancer of lung - main one, mouth, pharynx, larynx, oesophagus, bladder, pancreas), age of first intercourse + no. of partners (cervical cancer). 
Other environmental factors such as occupational hazards (i.e.: asbestos, vinyl chloride, 2-naphthalymine) & radiation. Infections due to: bacteria, viruses, fungi, parasites may pre-dispose patients to cancer. 
Acquired pre-neoplastic disorders 
Sometimes the acquisition of certain clinical conditions means there is increased risk of obtaining cancer. For example: there is significant association between endometrial hyperplasia and endometrial carcinoma, & metaplastic and dysplastic changes in bronchial mucosa of smokers is associated with bronchogenic carcinoma. Although these conditions mean increased predisposition to cancer, this is not always the case. Other example of pre-neoplastic disorders include: cirrhosis (hepatocellular carcinomas), pernicious anaemia, ulcerative colitis, and leukoplakia of the oral cavity. 
Hereditary-Cancer Syndromes 
Does parental death of cancer mean offspring will also get cancer? This is true for large numbers of cancers. 
· Inherited cancer syndromes: This occurs due to inheritance of a single mutated gene. For example: carriers of genes causing retinoblastoma ( 10,000-fold increased risk of developing retinoblastoma. For example: familial adenomatous polyposis is due to inheritance of autosomal dominant mutation ( 100% chance of getting carcinoma of colon by 50. 
· Familial cancer syndromes: Some cancers have non-recognisable genes, therefore their transmission pattern is unclear. Some examples of these types of cancers include: cancers of the breast, ovary, colon & brain. 

· Autosomal recessive syndromes: There is a small number of autosomal recessive disorders that occur due to DNA instability. DNA instability would mean spontaneous mutations are possible. This would mean – the predisposition to obtain cancer in these patients is increased. 

HOST DEFENCE AGAINST CANCER (Robbins 6th Ed pp 315)
Think to yourself ( What antigens are expressed by tumours? The answer is:
· Tumour-associated antigens (i.e.: antigens present on tumours & normal cells). 
· Tumour-specific shared antigens: These antigens are encoded by genes silent in normal cells, but active in tumour cells. The same antigen is shared by many different types of tumours. 
· Tissue-specific antigens: These antigens are shared by normal cells, and tumour cells (i.e.: melanocytes and melanomas express tyrosinase). 

· Antigens resulting from mutations: In tumour cells, tumour suppressor genes and proto-oncogenes are mutated giving rise to these antigens. 

· Over expressed antigens: In normal cells proteins are encoded by genes. In tumours, these genes are over expressed hence producing too much protein – recognised as an antigen. 
· Viral antigens: These antigens are derived from oncogenic viruses (i.e.: E7 protein derived from HPV-16 virus present in cervical carcinoma, hence immune system recognises this protein/virus( kills it ( also kills cervical carcinoma). 

· Differentiation antigens: These antigens are expressed on normal cells of a particular type ( and also expressed on cancer cells of that particular type (i.e.: prostrate specific antigen expressed on normal cells + cancerous prostrate cells). 
Immune surveillance (Robbins 6th Ed pp 318)

Immune surveillance refers to the immune system’s ability to operate in vivo such that neoplasms are prevented. 
· Strongest evidence is the increased incidence of neoplasms in immunodeficient / immunosuppressed patients. For example: AIDS patients have increased incidence of neoplasms. 
· Most neoplasms occur in immunocompetent patients – so there must a way that tumours escape immune surveillance:

· Over-growth of antigen negative cells: as the tumour grows, it may eliminate subclones expressing an antigen (immune response not initiated)
· Loss of histocompatibility antigens: For attack by cytotoxic T cells you need HLA class I molecule. Tumour cells may have reduced expression of these molecules. 
· Tumour cells do not express necessary cofactors: Activation of T cells requires 2 signals: antigen presented by MHC + costimulatory molecules. Tumours may not express the latter ( T cells not activated ( immune system impaired. 
· Tumour induced immunosuppression: tumour products may be directly immunosuppressive. (i.e. TGF-β produced by many tumours is an immunosuppressant). Sometimes immune response instigated by tumour may in fact be inhibitory to tumour immunity. 
· Apoptosis of cytotoxic T cells: Melanomas and hepatocellular carcinomas express Fas ligand. T cells express Fas. If T cells come in contact with these tumour cells ( tumour specific T cells die. 

CANCER PROGNOSIS (Notes)

Like every illness cancer prognosis is dependent on the following factors:

· General factors: Patient’s age, Overall fitness, Overall health, Other medical conditions, Geographical location

· Tumour related factors: Histological type, Grade of tumour, Stage of tumour (benign / malignant), Response to tumour therapy. 
