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Learning Objectives

1. Explain the basic pathogenesis of lung cancer. 

2. Describe the link between cigarette smoking and the incidence of lung cancer.

3. Describe the different local and systemic complications of lung tumours.

4. Describe the main histological types of lung cancer, their different biological behaviour, and the significance this has for prognosis and treatment.

5. Explain how the different sites and spread of the initial cancer in the lung can influence the chance of resection.

6. Summarize how lung cancer is staged.

7. Explain the modalities by which lung cancer can be diagnosed.

8. Explain the consequences of the existence of a small proportion of drug resistant cells within a tumour.

9. Explain what is meant by a paraneoplastic syndrome with examples.

10. Describe the risk factors and basic pathology of mesothelioma.  

11. Give an approximate value for the survival rate of patients 5 years after the initial diagnosis of lung cancer.

Epidemiology of lung cancer

Lung cancer is the commonest cause of death from any malignancy and the fourth common cause of death from any disease in the United Kingdom. It accounts for approximately 40,000 deaths each year. Surgical treatment offers the best chance of cure but is only suitable for patients with early stage disease and adequate cardiopulmonary reserve. The majority of patients present with advanced disease, which is not amenable to curative treatment. More than 80% of these patients die within one year of diagnosis. This article discusses the non-surgical treatment of lung cancer.

Causative factor
· Tobacco accounts for majority of cases

Top tip: you should know some of the evidence for this

· Radon

· Asbestos

Lung cancer: Clinical features

· Haemoptysis

· Unexplained or persistent (i.e. > 3 weeks)

· Cough

· Chest/shoulder pain

· Chest signs

· Dyspnoea (shortness of breath)

· Hoarseness

· Finger clubbing

· Urgent referral for chest x-ray

The choice of treatment is based on three key factors
· Histological cell type

· The stage of the lung cancer

· Performance status of the patient

Histological cell type

The main distinction for the purposes of treatment choice is between small cell lung cancer and non-small cell lung cancer. The latter accounts for about 75% of all lung cancers and consists of squamous cell carcinoma, large cell carcinoma, anaplastic carcinoma, adenocarcinoma, bronchiolo-alveolar cell carcinoma and other rare tumour groups. 

Pathogenesis of Lung Cancer

· Multistep theory of tumour development: As with the development of other tumours lung cancers arise as a consequence of accumulation of mutations of genes which regulate cell proliferation, invasion, angiogenesis and senescence. 

· Precursor lesion of some of the major lung cancer types are recognized

· Squamous metaplasia->dysplasia->carcinoma-in-situ as a precursor of squamous cell carcinoma

· Specific genes mutated at different stages of development.

· Atypical adenomatous hyperplasia as a precursor of adenocarcinoma

· However as yet no precursor for small cell carcinoma has been identified
Genes and Lung cancer

Increasing recognized that polymorphisms in certain genes affect the risk of developing lung cancer and may help explain why some smokers do not develop lung cancer. 

Main types of Lung cancer

· Squamous cell carcinoma: 25-40% of lung cancer, strong association with smoking, mainly central, distant spread is later than seen in adenocarcinoma

· Adenocarcinoma: 25-40% of lung cancer, incidence increasing, most common type in non-smokers, often peripheral

· Small cell carcinoma: 20-25% of lung cancer, very strong association with smoking, very aggressive behaviour. 

Complications of lung cancer

· Local – airway obstruction, local invasion

· Systemic – metastases, paraneoplastic syndromes: The latter represent systemic effects of tumour secondary to abnormal expression by tumour cells of substances (e.g. hormones) not normally expressed by the tissue from which the tumour arose. E.g. Secretion of antidiuretic hormone. 

Diagnosis of Lung Cancer

· Cytology – Study of cells: Look for malignant cells shed in sputum, or washed/brushed off airways at bronchoscopy.

· Histology – study of tissues: Biopsy tumour at bronchoscopy or via CT guidance. 

· Special techniques - Gene profiling. 

Staging: 

All patients should have cross sectional imaging with a CT scan of the thorax, liver and adrenals for staging purposes. Selected patients may require additional investigations such as a bone scan, or positron emmision tomography (PET scan). Staging is classified according to TNM status (tumour, lymph nodes, and metastases)
TNM classification: (adapted from Mountain CF. Chest 1997;111:1710)   

Primary Tumor (T)

TX
Primary tumor cannot be assessed, or tumor proven by presence of malignant cells in sputum or bronchial washings but not visualized by imaging or bronchoscopy

T0
No evidence of primary tumor

Tis
Carcinoma in situ:

T1
Tumor 3 cm or less in greatest dimension, surrounded by lung or visceral pleura, without bronchoscopic evidence of invasion more proximal than the lobar bronchus (i.e. not in main bronchus)
T2
Tumor with any of the following features of size or extent: More than 3 cm in greatest dimension. Involves main bronchus, 2 cm or more distal to the carina Invades the visceral pleura. Associated with atelectasis or obstructive pneumonitis which extends to the hilar region but does not involve the entire lung

T3
Tumor of any size that directly invades any of the following: chest wall (including superior sulcus tumors), diaphragm, mediastinal pleura, parietal pericardium; or tumor in the main bronchus less than 2 cm distal to the carina but without involvement of the carina; or associated atelectasis or obstructive pneumonitis of the entire lung

T4
Tumor of any size that invades any of the following: mediastinum, heart, great vessels, trachea, esophagus, vertebral body, carina; or tumor with a malignant pleural effusion
Lymph Node (N)

NX 
Regional lymph nodes cannot be assessed

N0 
No regional lymph node metastasis

N1
Metastasis in ipsilateral peribronchial and/or ipsilateral hilar lymph nodes, including direct extension

N2 
Metastasis in ipsilateral mediastinal and/or subcarinal lymph node(s)

N3 
Metastasis in contralateral mediastinal, contralateral hilar, ipsilateral or contralateral scalene or supraclavicular lymph node(s) 

Distant Metastasis (M)

MX 
Presence of distant metastasis cannot be assessed

M0 
No distant metastasis

M1 
Distant metastasis Note: M1 includes separate tumour nodule(s) in a different lobe (ipsilateral or contralateral) 

Lung cancer: Treatment (Summary)
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Treatment of small cell lung cancer

Small cell lung cancers are rapidly growing tumours, which are highly responsive to chemotherapy and radiotherapy. However, there is the early development of metastases and most patients present with extensive disease. A number of cytotoxic agents are active in small cell lung cancer. Combination chemotherapy including cisplatin would be considered conventional treatment. The combination of cisplatin and etoposide is thought to be more superior to other commonly used regimes such as cyclophosphamide, doxorubicin, and vincristine. Sequential regimes of chemotherapy with cycling between agents have failed to show significant advantages and preclude the use of alternative agents for disease relapse.

Treatment of Non-small cell lung cancer

In non small cell lung cancer surgery should be considered in all patients with Stage 1, Stage 2, resectable Stage 3 disease with appropriate cardiovascular reserve. In patients with unresectable Stage 3 disease, multi-modality treatment may offer better survival but most regimes require further assessment. The role of neoadjuvant chemotherapy followed by surgery is currently under exploration. A reasonable approach in the meantime would be for patients to be offered at least three cycles of chemotherapy with sequential or concomitant radiotherapy. In patients with advanced disease combination chemotherapy for palliation should be considered in those with a reasonable performance status. In all other patients best supportive care, and where appropriate, treatment with palliative radiotherapy. 

Lung cancer: Survival

· Survival related to suitability for surgery

· considered in patients with Stage I, II & some with Stage IIIa disease

· therefore, need to detect tumor early

· 5% overall surgical risk & 10% major complications
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Lung cancer: Natural History
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