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 XE "Lung Cancer"  LUNG CANCER
Non-Small Cell Carcinoma (NSCCA)

Squamous cell carcinoma: 
35-50%

Adenocarcinoma: 
15-35%

Undifferentiated carcinoma: 
10-15%

Small Cell Carcinoma (SCCA)

Small cell carcinoma: 
20-25%

Primary lung tumors: Vast majority are bronchogenic carcinomas (90-95%). About 5% of primary lung tumors are bronchial carcinoid tumors. Remaining 2-5% are mesenchymal tumors or other miscellaneous neoplasms. 

Metastatic Lung Ca: Lung is more often affected by metastatic tumors than it is by 1* Ca. Both carcinomas and sarcomas arising anywhere in the body may spread to the lungs via the blood or lymphatics or by direct continuity. Growth of contiguous tumors into the lungs occurs most often with esophageal carcinomas and mediastinal lymphomas.

General Morphologic Features

Bronchogenic carcinomas:

2/3 of time in upper lobes.  Carefully look at apex where you will see changes due to lung cancer.  Arise most often in the hilar region of the lung.   1* occurs at this region.  With bronchoscope can see polyp.  Behind in deeps areas is more tumor mass.  

Lymphatic: Tumor invading.  Main tumor is in lining.  Airway is thicker walled because of lymphatics.  Spread to the tracheal bronchial and mediastinal nodes in frequent. 

Distal spread of bronchogenic carcinoma occurs both through lymphatic and hematogenous pathways. 

The common organs involved with metastases from primary bronchogenic carcinomas are adrenals (50%), liver (30-50%), brain (20%), and bone (20%).

Adenocarcinomas: usually arise in peripheral sites.

Etiology
Tobacco Smoke: ~ 80-90% of lung CA, relative risk 10-20x (Risk returns to that of non-smokers 10-20 yrs after smoking cessation) Synergistic with other risk factors (e.g. + asbestos: 100 x risk) 
Occupational Exposures: Asbestos, arsenic, beryllium, nickel, radon 
Radiation Exposure 

Symptoms at Presentation:

Local-regional

Shortness of breath

Cough

Hemoptysis

Fever associated with PNA

Chest pain

Shoulder pain

Superior venal caval syndrome

Horner's syndrome

Pancoast's syndrome

Ipsilateral supraclavicular and other neck nodes

Systemic

Weight loss

Fatigue

Cachexia

Organ-specific

Bone pain

Headache

Neurologic findings

Hepatic and/or abdominal pain

TNM Staging for Lung Cancer:

Tx: Tumor proved by the presence of malignant cells in bronchopulmonary secretions but not visible roentgenographically or bronchoscopically, or any tumor that cannot be assessed, as in a re-treatment staging

T0: No evidence of primary tumor

T1S: Carcinoma in situ

T1: A tumor 3 cm or less in greatest dimension, surrounded by lung or visceral pleura and without evidence of invasion proximal to a lobar bronchus at bronchoscopy

T2: A tumor more than 3 cm in greatest dimension, or a tumor of any size that either invades the visceral pleura or has associated atelectasis or obstructive pneumonitis extending to the hilar region; at bronchoscopy, the proximal extent of demonstrable tumor must be within a lobar bronchus or at least 2 cm distal to the carina; any associated atelectasis or obstructive pneumonitis must involve less than an entire lung

T3: A tumor of any size w/direct extension into chest wall (including sulcus tumors), diaphragm, or mediastinal pleura of pericardium without involving heart, great vessels, trachea, esophagus, or vertebral body, or a tumor in main bronchus within 2 cm of the carina without involving the carina

T4: A tumor of any size w/invasion of mediastinum or involving heart, great vessels, trachea, esophagus, vertebral body, or carina or the presence of malignant pleural effusion

N0: No demonstrable metastasis to regional lymph nodes

N1: Metastasis to lymph nodes in the peribronchial or ipsilateral hilar region, or both, including direct extension

N2: Metastasis to ipsilateral mediastinal lymph nodes and subcarinal lymph nodes

N3: Metastasis to contralateral mediastinal lymph nodes, contralateral hilar lymph nodes, ipsilateral or contralateral scalene or supraclavicular lymph nodes

M0: No (known) distant metastasis

M1: Distant metastasis present specify sites

Stages

Stage
TNM
5 yr survival

1a
T1N0M0
67%

1b
T2N0M0
57%

2a
T1N1M0
55%

2b
T2N1M0
39%

3a
T1-3N2M0 
23%

3b
T4 AnyNM0
5%

4
Any T Any N M
1%
 XE "Lung cancer:Small cell" 

 XE "Small cell lung cancer:Small cell" Small Cell Cancers

Rapidly growing tumor which mets hematogenously to all organs (esp. liver, bone, CNS, bone marrow). 

Presentation ( non-specific symptoms ( cough, dyspnea, chest pain, weight loss, weakness. 

Typically centrally located tumor with mediastinal adenopathy, often SVC compression. >60% present w/metastatic dz.

 “oat cell” or anaplastic tumors. Large masses.  Grows and spreads rapidly.  Epithelial tumor cells are small with little cytoplasm and are round or oval resembling lymphocytes. Their size is twice that of a lymphocyte. The tumor grows in clusters that do not have glandular or squamous organization

May be hormone secreting.  May have other syndromes that may appear.  

Hormone production:

ADH or ACTH

Parathormone

Calcitonin

Gonadotropin

Serotonin

Staging of Small Cell Lung Cancer:

Limited Stage: 

1)
Tumor Confined to One Hemithorax and 

2)
Regional Lymph Nodes That Can Be Encompassed Within a Tolerable Radiation Port (Controversial: ipsilateral Pleural Effusion and Supraclavicular Nodes) 

Extensive Stage

1)
Tumor Beyond These Bounds

2)
Metastatic Disease 

Staging Procedures: 

1)
CBC/Diff, Chemistries, Liver Enzymes 

2)
Chest and Abdominal CT

Bone Scan 

3)
Bilateral BM Biopsies 

4)
Head CT or MRI Scan 

Therapeutic Approaches 

Limited Stage: 

1)
Combo Chemo ( Cisplatin plus VP-16 

2)
Chest Irradiation (During 2nd or 3rd Cycle of Chemo) 

3)
Prophylactic Cranial Irradiation 

Extensive Stage: 

Combination Chemotherapy 

Prognosis 

Untreated, dz is very aggressive and lethal within months. 

Limited SCLCa: 

Median survival 16-20 months

Long-term disease-free survival achieved in about 20-25% of patients (however, many of these patients develop 2nd  1*, often NSCL ca or H&N ca). 

Extensive SCLCa: Median survival about 1 yr.

 XE "Non-small cell lung cancer" 

 XE "Lung cancer:Non-small cell" Non-Small Cell Carcinoma

Clinical Presentation: 

Sq cell ca: 

Centrally located lesion, sometimes w/cavitation

Coughing, hemoptysis, and dyspnea. 

Adeno and large cell cancers: 

peripherally located lesions (may involve pleura and chest wall). 1st met is ( lymph nodes: peri-bronchial+ hilar ( subcarinal + mediastinal ( subclavian & contralateral mediastinal nodes. 

Mediastinal involvement indicative of occult systemic metastatic dz  (liver, adrenals, bone, brain and other).

Adenocarcinoma
Equally frequent in men and women. Less frequently associated w/smoking history than are squamous cell Ca, but majority of adenocarcinoma occur in current or ex-smokers. 

Arises from distal airways.  Periphery of lung.  Not in hilar area of lung. 

Also may develop from scar.  Apical scars in pts with TB.  

Rarely cavitate: Well formed glandular structures. Gland formation and mucin (+) (makes diagnosis)

Squamous Cell Carcinoma
Most commonly found in men. 

Correlates closely with a smoking history 

Arises as a solid tumor mass in hilum.  Solid tissue mass

Slow growing, centrally located and late to metastasize.   Grow to large size.  May outstrip blood supply.  May become cavitated.

May disrupt and cause pneumonia.  Disruptive pneumonia  Fat and other stuff.  Golden pneumonia.  

Large Cell Carcinoma

Squamous or adenocarcinomas that have become so undifferentiated that they are no longer recognizable. 

Other terms are used reflecting specific features that are present, e.g., giant cell carcinoma when large numbers of multinucleate cells are present, clear cell carcinomas when cells with clear cytoplasm are present, and spindle cell carcinoma when the histologic appearance is spindly.

Staging:

CBC, Chem 20

Imaging of chest: mediastinum and upper abdomen (liver and adrenals). Other sites only if indicated.  

Mediastinoscopy: in most potentially resectable patients

Mediastinal node sampling at thoracotomy absolutely necessary

PET scanning may be very useful
Therapeutic Approaches 

Stage I and II: 

Surgery (segmental, lobar resection or pneumonectomy) 

No proven survival benefit for adjuvant chemotherapy or radiotherapy 

Stage III: 

3a: Combined Chemo + Radiotherapy. Role of resection is controversial. 

3b: platinum-based chemotherapy and radiotherapy is superior vs. Chemo alone.  Improved median survival from 9 to 10 mo ( 14 mo and 5 yr survival from 5% to 10-15%. 

Stage IV: 

1)
Combo Chemo: modest impact on survival & quality of life 

2)
Palliative Radiotherapy 

3)
Clinical Trials of new agents 

Prognosis 

Approximate 5 yr disease-free survival

T1N0M0

60%

T2T0M0

40% 

T1, T2 N1 M0
20%

 XE "Bronchiolarloalveolar cancer" Bronchiolarloalveolar Carcinoma

Occur in patients of all ages from the third decade to the advanced years of life. Men = women.  Pts in extreme respiratory distress.  

Symptoms:

(
Cough

(
Hemoptysis

(
Pain

CXR: Multiple diffuse nodules which may coalesce to mimic a consolidated pneumonia. Because major bronchi are not involved, atelectasis and emphysema are not present. 

Metastases are not widely disseminated or large, nor do they occur early, but they eventually appear in up to 45% of cases.

Arises from different cell.  Terminal bronchous Periphery of lung. 

May be diffuse

Mucin secreting

Complication from Bronchogenic cancers

Local

1)
Tumor masses can be destructive and block airway.  

2)
Focal emphysema

3)
Abscess formation: On x-ray is the abscess due to infective.  If infective is walled off and has air fluid level.  If cancer will see tissue ridge. 

4)
SVC syndrome: May move over and involve the wall.  May cause thrombus to form. 

Systemic:

1)
Muscle pains: May be due to mets to muscles.  Mostly is generalized pain

2)
Peripheral neuropathies: may have mets that line peripheral nerves.  

3)
Hypertrophic osteoarthropathy:  Callus formation like.  Additional bone formation. Not common.  Why happens is still not known.  

Hormone production: (Only Small cell carcinoma)

ADH or ACTH

Parathormone

Calcitonin

Gonadotropin

Serotonin

Paraneoplastic Syndromes:
1)
Hypercalcemia and osteoarthropathy (NSCLca) 

2)
Leukoerythroblastosis, DIC (NSCLca) 

3)
SIADH, excess ACTH (5% and 3% of SCLCa, respectively) 

4)
Neurological Syndromes (SCLCa)
Growth factors + receptors: 

1)
Both SCLEa and NSCLca produce peptide hormones which function as autocrine GF (gastrin-related peptide, IGF, HGF) 

2)
Over expression of the EGFR or Her2/Neu in 30-60% of NSCLca is associated with worse prognosis
Genetic abnormalities: 

1)
K-Ras mutations (20% of NSCLca) assoc. w/poor prognosis 

2)
C-myc amplification (20-80% of SCLCA) 

3)
Absent or abnormal Rb (>90% of SCLCA) 

4)
Mutated p53 (>90% of SCLCA, >50% of NSCLca)

Screening 

Screening with CXR and sputum cytology had no impact on survival; however, newer trials using molecular markers on sputum cells may prove more promising 

Spiral CT may be promising in ((( risk pts.  

Benign Lung Tumors

 XE "Bronchial carcinoid" Bronchial Carcinoid:

5% of all lung tumors. 

Most patients are under 40 years of age. 

men = women. 

Kulchitsky cells of the bronchial mucosa: neurosecretory granules within them.  As a result are a nest or cord of these cells.  May produce serotonin

Carcinoid syndrome: May also arise from GI.  

Slow growing.  If not producing serotonin the can be indolent.  

About 40% of these tumors metastasize to regional nodes. Some produce serotonin producing the classic Carcinoid syndrome, i.e., intermittent attacks of diarrhea, flushing, and cyanosis.

 XE "Hamartoma" Hamartoma:

20 to 30 yo

Usually an incidental finding on chest x-ray. 

Called a “coin lesion.” 

Single lesion 2-4 cm in diameter.

Histologically:

Composed of mature hyaline cartilage. 

Occasionally, the cartilage contains cystic spaces lined by respiratory epithelium. 

Other times there are mixtures of fibrous tissue, fat and blood vessels. 

