Lung Cancer – 18/08/03 – 9.00am

Overview (Lecture notes)

Lung cancer is the leading cause of cancer death in women. Over 20 years there has not been improvement in survival despite better treatment methods. 

Incidence (Lecture notes)

General points:

· Incidence in Western nations > Incidence in Developing nations (attributeable to increased cig smoking)

· Male to Female ration = 3:1 in most Western nations

· Incidence in females is increasing rapidly (so evening of rations may occur)

Aetiology (Lecture notes)

General points:

· Environmental carcinogens, most important = cig smoking. 

· Statistics for Bronchogenic carcinoma: average smokers have 10-fold greater risk of developing lung cancer compared to non-smokers. >40cigs/day have 20-fold greater risk. Cessation of smoking for >10 years will bring the risks back to control levels.

· Other carcinogens: environment hazards such as: radiation, asbestos (5 times increased risk = non-smokers, 50-90 times increased risk = smokers), nickel, chromates, coal, mustard gas, arsenic, beryllium & iron. 

· Asbestos: 1/5 deaths = bronchogenic carcinoma, 1/10 = pleural/peritoneal mesotheliomas, 1/10 – GI carcinoma

· Air polluntants: Radon is of major concern

· Scarring: Scar cancers arise in vicinity of scar tissue, which is a result of previous damage. 

· Generally if you smoke + are exposed to environmental carcinogens = then the risk is compounded. 

Major Histological Types (Robbins p 742)

Lung Carcinomas (90-95% are bronchogenic carcinomas, 5% are bronchial carcinoids, 2-5% are mesenchymal neoplasms)

	Small Cell Carcinoma (SCLC)
	Non-small cell carcinoma (NSCLC)

· SCC

· Adenocarcinoma

· Large cell carcinoma


	Malignant Mesothelioma


Note: The below information largely relates to bronchogenic carcinomas. This is not clearly demarcated in the lecture notes. 

Small cell carcinoma (Robbins pp 744, Fig 16-41)

This is a highly malignant tumour, with lymphocyte looking cells (twice the size of lymphocytes) – accounts for about 30% of lung cancer cases. They have little cytoplasm (i.e.: histologically basophilic). The cells grown in clusters. Electron microscopic studies show dense neurosecretory granules in some of these cells, and these granules are similar to those found in the neuroendocrine cells lining the bronchial epithelium. Also some cells exhibit presence of neuroendocrine markers such as: neuron-specific enolase and parathormone like active products. This suggests that these tumours have a origin from neuroendocrine cells lining the bronchial epithelium. Small cell carcinomas have strong relationship to smoking, only 1% of non-smokers get it. They are usually located centrally in the hilar region. They metastasize rapidly, so surgical repair is not possible – chemotherapy is best. This sort of a tumour is commonly associated with a paraneoplastic syndrome (i.e.: especially if it produces ACTH & ADH)

Squamous Cell Carcinoma (Robbins pp 743, Fig 16-41)

This accounts for about 45% of lung cancer cases. It is strongly correlated to a smoking history. It usually arises in the larger bronchi, more proximally. It is recognised by presence of individual cell keratinisation (keratin production causes cell death) and intercellular bridges. This type of cancer is commonly associated with: Pancoast tumour (i.e.: apical lung tumours in the superior pulmonary sulcus that tend to invade the neural structures around the trachea, cervical sympathetic plexus), hypercalcaemia. SCC is least likely to metastatize, at autopsy 50% of cases are confined to the thorax. This type of cancer may respond well to surgery. 

Adenocarcinoma (Robbins pp 744, Fig 16-41)

This accounts for about 20% of lung cancer cases. This is still associated with smoking, but is the most common type to occur in non-smokers & women. Histological classification includes two forms: 1) bronchial-derived adenocarcinoma (i.e.: derived from bronchial mucosa), 2) bronchioloalveolar carcinoma (i.e.: derived from terminal bronchioles – specialised cells located here). Adenocarcinoma lesions are located more peripherally, are smaller, and vary histologically (glandular appearance ( papillary lesions ( solid mass). 80% of these tumours contain mucin producing glands (i.e.: Histological landmark: gland formation / mucin production by tumour cells).

This type of cancer is most commonly associated with HPOA. 

Large Cell Carcinoma (Robbins pp 745, Fig 16-41)

This type of tumours probably represent SSC / adenocarcinoma, but because their cells are so undifferentiated – that they can no longer be recognised in the above category. Some of these tumour cells contain intracellular mucin, some cells are multinuclear (giant cell carcinoma), some have cleared cells (clear cell carcinoma), some have spindle shaped cells (spindle cell carcinoma). 

Natural History of Lung Cancer (Lecture notes)

For a 1cm carcinoma large enough to be seen on a CXR it takes about 7.5-10yrs, given that the average time for cells to double is 3-4mths. 1cm carcinoma contains about 1 billion cells, and represents ¾ of its life time – so mostly undetectable (before it gets to 1cm). 

Natural History of Lung Cancer (Lecture notes)

General points:

· 5% of Lung Cancers are detected in asymptomatic phase (i.e.: good prognosis)

· 95% of Lung Cancers are detected in symptomatic phase (i.e.: poor prognosis, metastatic disease)

Modes of spread (Refer to 1st semester notes on Neoplasia)

Usually, carcinoma of the lung begins as an area of thickening or piling up of bronchial mucosa. Over time it appears warty and elevates/erodes the lining epithelium. From here a variety of pathways can be followed:

· fungate into bronchial lumen to produce intraluminal mass

· penetrate beneath the bronchial mucosa into the peribronchial tissue ( mediastinum

· grows within the parenchyma and produces a large intraparenchymal mass
These are all local lesions. Metastatic lesions include:

· lymphatic spread – involvement of mediastinal, supraclavicular, and cervical lymph nodes ( lymphangitis carcinomatosa. 

· Haematogenous spread

Mediastinal Complications (Lecture notes)

Complications include:

· Lymph node involvement may compress the SVC as it is a low pressure vessel ( hence easier to compress

· Neural involvement: compress phrenic nerve (diaphragmatic paralysis), recurrent laryngeal nerve (vocal cord paralysis), brachial plexus (upper limb paralysis / sensory loss), cervical sympathetic chain (60% of Pancoast tumours)

Haematogenous Metastases (Lecture notes)

High blood supply areas including:

· Brain

· About 10% of SCLC have brain involvement at presentation, about 30% of SCC have brain involvement at some stage of the disease process

· NSCLC: brain involvement occurs commonly in adenocarcinomas, and large cell carcinomas

· Liver, bone, skin, adrenals (but not kidneys ( which is surprising)

Paraneoplastic Syndromes (Robbins pp 746)

These syndromes are associated with bronchogenic carcinoma. There might not be a casual relationship established. For example: if a patient has been diagnosed with bronchogenic carcinoma of a particular histological type, then you also find these syndromes. These syndromes have been caused by systemic effects of the bronchogenic carcinoma, but are not caused by metastatic disease. 

For example: tumours producing ACTH / ADH are usually small cell carcinomas, while tumours producing hypercalcaemia are SCCs. Other systemic manifestations of bronchogenic carcinoma is Lambert-Eaton myasthic syndrome – which causes muscle weakness due to autoimmune antibodies (elicited by tumour ionic channels) against neuronal calcium channels. HPOA is a connectiev tissue disorder associated with bronchogenic carcinoma. 

Source: http://www.rajad.alturl.com

