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Premalignant Changes (Robbins 6th Ed pp 266)
Dysplasia means ‘disordered growth’. Dysplasia is usually associated with epithelia and it is characterised by the following changes:
· Dysplastic cells exhibit pleomorphism (i.e.: variation in size & shape)

· Dysplastic cells exhibit a large hyperchromatic nuclei, or more than 1 such nuclei

· Dysplastic tissues exhibit abnormally high amounts of mitotic figures, which appear in abnormal areas of the epithelium (i.e.: usually ( basal layer, dysplasia ( all layers)

· Dysplastic tissues exhibit disturbed maturation (i.e.: usually: basal cells immature ( apical cells mature, dysplasia: immature cells present in all layers of epithelium)

· Dysplastic cells may elaborate their function (i.e.: epidermal cells may produce too much keratin ( paraketosis, hepatocellular cells may produce too much bile) 

When dysplastic changes involve the entire epithelium, the lesion is considered a pre-invasive carcinoma in situ. This can lead to carcinoma in situ ( later on leading to invasive cancer (e.g.: cervical intraepithelial neoplasm – CIN). 

Risk Lesions 
Malignant tumours may arise as a result of the following conditions: chronic inflammation, unreverted metaplasias, benign neoplasia. Examples include (respectively): Ulcerative colitis, chronic skin ulcers/burns, metaplasia in oesophagus, adenomas in colon. 

Classification (Robbins 6th Ed pp 266)

An important point to note is that: The cells in benign tumours are usually well differentiated and resemble their normal cells of origin. The cells of malignant tumours range from well differentiated to undifferentiated and some anaplasia (loss of differentiation) is evident. 
The classification of tumours begins with their behaviour: benign vs malignant. Then we classify tumours according to their origin of tissue: epithelial (neoplasia of lining tissues), mesenchymal (neoplasia of connective tissue derivatives), germ cell (neoplasia of undifferentiated stem cells ( sperm, ovarian egg etc).
Tumour Structure

The characteristics of a tumour depend on the following: 
· Presence of tumour cells (i.e.: ↑ no. of cells, ↑ dysplasia or ↑ anaplasia etc)

· Is the supporting stroma of normal tissue present/destroyed 
· Are there any connective tissue elements (i.e.: fibroblasts ( occur in some malignancies)

· Is there proliferation of blood vessels (i.e.: presence/absence of angiogenesis)
Characteristics of Benign Tumours (Robbins 6th Ed pp 264 – 268)
Histology 
· The cells are well differentiated (e.g.: The neoplastic cell in a benign smooth muscle tumour so closely resembles the normal cell)
· Usually possess only a few mitoses (as compared to malignant tumours ( numerous mitoses)

· No pleomorphism (i.e.: The cells and their nuclei are all the same shape)

Behaviour

· Usually grow slowly over a period of years (oversimplification). Some benign tumours grow more rapidly than malignant tumours. Other tumours may experience growth spurts (i.e.: maybe due to hormone dependence, adequacy of blood supply), in between lying dormant. 
· Benign neoplasms do not metastasise. 

Macroscopic appearance

· Due to their slow growth ( they develop a rim of connective tissue ( fibrous capsule ( demarcating them well from host tissue. This capsule is rarely not present, for example in haemangiomas – neoplasms of blood vessels ( appear tangled. 
Characteristics of Malignant Tumours (Robbins 6th Ed pp 264-268)
Histology
· Malignant tumours range from well differentiated ( undifferentiated. Malignant tumours composed of undifferentiated cells are anaplastic. Anaplasia is a distinct feature of malignancy. 
· The tumour cells and their nuclei display pleomorphism (variation in size & shape)

· The nuclei appear hyperchromatic & nuclear-to-cytoplasmic ratio approaches 1:1 (i.e.: large nuclei compared to cells). The chromatin is usually clumped against the nuclear membrane. 

· Numerous mitoses evident
· Anaplastic cells lose their orientation ( losing normal polarity. 

Behaviour

· Rapid growth

· Malignant tumours infiltrate, invade and destroy the host tissue (i.e.: next to metastases, invasiveness is the key to malignancy)
· Invasiveness allows them to metastasise (i.e.: blood vessels, lymphatics, body cavities). 
Macroscopic appearance

· Malignant tumours are poorly demarcated from the host tissue

· Usually no capsule present, sometimes psuedocapsule present
Grading of Tumours
Tumours can be graded from 1-4, therefore giving a good impression of the level of the tumour. Grade 1: well differentiated (great potential to be benign), Grade 2: moderately differentiated (starting to lose identify compared to normal cells), Grade 3: poorly differentiated (more chance of malignancy), Grade 4: anaplastic cells (complete loss of identity from normal cells). 

Staging of Tumours 

Staging gives us an indication as to the invasiveness of the tumour. The three categorises of staging are:

· Size of primary lesion (tumour present: yes / no)

· Extent of spread to regional lymph nodes (progression to no. / range of nodes)

· Metastases (present / absent, how many in body?)
Cancer expansion (Robbins 6th Ed pp 268-270)

Dissemination of cancers may occur via three pathways: 1) direct entry into body cavities, 2) lymphatic spread, 3) haematogenous spread. Each is discussed below:
· Direct entry into body cavities: Tumours arising close to body cavities may penetrate directly into the cavity. Such cavities include: peritoneal, subarachnoid, pericardial, pleural etc. The most commonly affected area is the peritoneal cavity due to ovarian tumour cells metastasising. Remarkably, tumour cells do not penetrate into peritoneal lined organs. 
· Lymphatic spread: This is the most common route of spread. The route of spread follows the same pattern as the drainage. For example: Carcinoma of the breast ( axillary + pectoral nodes ( infraclavicular + supraclavicular nodes etc. Lymph nodes trap tumour cells ( there tumour cells may be killed here. Lung carcinomas spread to ( perihilar tracheobronchial and mediastinal nodes ( bronchomediastinal trunks. 
· Haematogenous spread: Arterial penetration is more difficult compared to venous penetration due to thicker walls. Venous invasion usually involves liver and lungs (i.e.: portal veins / IVC/SVC). Basically, think about high blood flow regions with capillary beds namely: kidney, liver, lungs. 
Through these spreading patterns, the tumour emboli may reach other organs – therefore setting up another colony of tumour cells. 





















