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PULMONARY NEOPLASIA

Dr. R. Hegele/Dr. J. Wright

Classification
I.  Benign
a)
Epithelial

These are relatively rare tumors.  The most common type is the squamous cell papilloma seen in the bronchial tree.  In children, they can be virus induced (papilloma virus).  In adults, these tumors are considered premalignant.  Benign tumors of bronchial glands do exist, but are extremely rare.

b)
Mesenchymal

Tumors of any of the mesenchymal elements have been described.  The hamartoma is probably an example of a benign cartilaginous mesenchymal neoplasm, even though its name suggests that it is a congenital abnormality.  Other common lesions are tumors of fat derivation ‑ endobronchial lipomas.

II.  Malignant
1.
Primary ‑ neoplasm originates from the lung parenchyma

a) epithelial cell derivation:

  i) 
squamous cell carcinoma;

 ii) 
adenocarcinoma;

iii) 
large cell anaplastic;

 iv) 
small cell anaplastic:

  v) 
carcinoid tumor:

 vi) 
adenoid cystic carcinoma (cylindroma);

vii) 
mucoepidermoid carcinoma;
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b)
mesenchymal tumors:

  i)
smooth muscle;

 ii)
fat;

iii)
cartilage;

 iv)
vessels;

      etc.

2.
Secondary ‑ neoplasm originates from elsewhere in the body

The most common neoplasm within the lung is a secondary malignancy.  The metastases can be singular or present diffusely throughout the lung.  The latter may be due to either hematogenous or lymphatic route (lymphangitic carcinomatosis) of spread.

Primary epithelial malignant neoplasms of the lung have been loosely termed as bronchogenic carcinoma signifying their derivation from the bronchial epithelial cell.  The term bronchiolo‑alveolar carcinoma therefore illustrates its site of derivation from either or both the bronchiolar and alveolar epithelial cells.

Probably a better way of classifying these tumors is by the type of histologic pattern they manifest.  Thus if the specialized cytoplasmic characteristic is toward formation of keratin, a squamous carcinoma can be diagnosed;  if mucous is produced the tumor can be classified as an adenocarcinoma.  If no specialized characteristics are found, the tumor can be referred to as anaplastic, and can be classified by the cell size: either large cell anaplastic or small cell anaplastic.  Yesner and associates have developed a theory of classification based on histologic cell maturation.  The most immature cell is small with scanty cytoplasm.  As it matures it becomes larger, but still does not show specialized activity.  This cell is at the base of the "Y" since it can mature in either a squamous or glandular branch, and can show either lesser or greater degrees of maturation or differentiation.  This classification does not of necessity mean that cells normally mature in this fashion, but means only that there is a stem cell, which when it becomes malignant can (a) not differentiate at all, (b) differentiate only partially, (c) differentiate toward either, or both, squamous and glandular cells.  Mixtures of cell types is therefore not an unexpected finding.

The small cell carcinoma is seen generally in two types: one type contains neurosecretory granules and is often referred to as "oat cell carcinoma", the other contains desmosomes and is probably a very immature squamous cell.  This differentiation may be important in relation to the response of this tumor to chemotherapeutic drugs.

The large cell carcinoma is an undifferentiated cell, which by electron microscopy demonstrates either squamous or adenocarcinomatous features.  Adenocarcinoma arises from mucous glands, ciliated or nonciliated bronchial epithelial cells, Clara cells, or alveolar pneumonocytes.  Alveolar cell carcinoma is therefore a subtype of adenocarcinoma, and is characterized by its histologic growth pattern as it uses the alveolar walls as its scaffolding on which to grow.  It tends to be peripheral.  Adenocarcinoma is more common in females (44%), and as it is also becoming more frequent in males is now the most common type of primary epithelial malignancy seen in the lung.

Squamous cell carcinoma is central in 80% of cases, with a bronchial origin from one of the major or segmental airways.  It is thus fairly easily sampled by biopsy or cytologic examination.

There are three tumors which have often been referred to as "bronchial adenoma" because they tend to be slow growing.  They are however low grade malignancies:  a) carcinoid  b) adenoid cystic (cylindroma)  c) mucoepidermoid carcinoma.  The carcinoid tumor is characterized by the presence of neurosecretory granules in the cytoplasm.  It arises from the Kulchitsky cells in the epithelium, cells which have the characteristics of APUD cells.  The adenoid cystic and mucoepidermoid tumors are similar to their counterparts in the salivary glands.  They are thought to arise from the bronchial glands.

In 1912, Adler wrote a monograph on lung cancer, in which he apologized for writing on a rare disease.  In modern day society, lung cancer is the most common cause of cancer death in males.  This can be attributed to the introduction of cigarette smoking.  The rate in women has lagged behind males, but is now rising at the same rate;  this lag probably represents the time since smoking for women has become acceptable.  Many epidemiologic surveys have shown that the risk of lung cancer increases in direct proportion to the number of cigarettes smoked per day, and to the number of years smoked.  Conversely in ex‑smokers, the risk of lung cancer has been shown to diminish steadily with increasing years of abstention until after about 15 years, when it has returned to the risk of non‑smokers in general.  There is some recent work suggesting that people exposed passively to cigarette smoke have increased risk of lung cancer.  Sidestream smoke does contain tumorigenic agents, but the concentration may not be sufficient to reach carcinogenic burden.  This subject is, as you might expect, highly controversial.

Workers exposed to certain substances including arsenic, uranium, nickel, and mustard gas also have an increased risk of lung cancer which may be potentiated if the person also smokes.

Signs and Symptoms
1.
Cough ‑ present in 90% of patients and the first symptom in greater than 50% of patients.  Usually dry in nature, becoming productive with time.

2.
Weight‑loss ‑ present in most patients by the time of hospitalization.  This may be due to tumor burden, but is probably more likely due to malaise and loss of appetite. 

3.
Sputum production ‑ present in about 60% of cases, becomes increasingly copious.

4.
Discomfort ‑ many patients complain of vague discomfort in the side of the chest involved.  Severe pain usually indicates chest wall or nerve invasion.

5.
Dyspnea ‑ often present by the time the patient is seen.  May be due to bronchial obstruction.

6.
Hemoptysis ‑ the first symptom in only 6% of cases.

7.
Weakness ‑ may be secondary to weight loss, or may be due to the tumor (?toxin production by the tumor).

8.
Hoarseness ‑ late symptom due to involvement of the recurrent laryngeal nerve.

9.
Fever ‑ may be due to obstruction and pneumonia, or may be directly related to tumor.

10.
Wheezing ‑ partial bronchial obstruction

11.
Due to tumor extension of distant metastases

a)
Horner's syndrome ‑ due to tumor involvement of the sympathetic nerve chain with ptosis, meiosis, hydrosis and enophthalmos;

b)
Pancoast's syndrome ‑ superior sulcus tumors which invade the nerve bundles that pass through the thoracic inlet;

c)
superior vena cava syndrome ‑ suffusion and brawny edema in the face, neck of upper arms due to compression or invasion of the SVC;

d)
pain in other parts of the body ‑ particularly bone pain;

e)
CNS dysfunction.

12.
Extra pulmonary manifestations

a)
carcinomatous neuropathies ‑ subsides when the tumor is removed suggesting that the tumor elaborates a specific secretory product;

b)
hormonal manifestations ‑ may be seen with any type of tumor:

  i)
ACTH;

 ii)
ADH;

iii)
ectopic parathyroid;

 iv)
ectopic gonadotrophin;

  v)
growth hormone.

c)
hypertrophic pulmonary osteoarthropathy ‑ clubbing of the fingers and pain in the articular extremities of the long bones.  The lesion is a proliferative periostitis.  Etiology is unknown.

Investigations
1.
History and physical examination

2.
Chest x‑ray ‑ will show a lesion of approximately 1 cm diameter.  May show atelectasis or pneumonia distal to tumor.

a)
"coin lesion";

b)
hilar enlargement;

c)
atelectasis or pneumonia.

3.
Tomography ‑ useful to clarify lesion or to show calcification or cavitation.

4.
CT scan ‑ will show lesions of only a few millimeters in size.

5.
Bronchoscopy ‑ approximately 25% of all carcinomas lie in the segmental bronchi, projecting into the lumen, and thus accessible to the bronchoscope.

6.
Exfoliative cytology ‑ positive results in 90% of central lesions, 20‑50% of peripheral lesions.

7.
Mediastinal node biopsy ‑ determines resectability.

8.
Thoracentesis ‑ performed if pleural effusion is present.

9.
Needle biopsy ‑ currently in vogue as a diagnostic procedure.  Tumor seeding is a very rare complication.

Metastases
1.
Lymphogenous ‑ to regional lymph nodes ‑ most common

2.
Hematogenous ‑ liver 40%, bones 40%, brain 10‑15%

3.
Tracheobronchial spread ‑ uncommon but a potential method particularly in broncho‑alveolar carcinoma

Staging
TMN Method

a)
tumor size;

b)  
lymph node spread;

c)  
presence or absence of metastases.

Use
a)  
help determine prognosis;

b)  
make meaningful comparisons of results from different treatments;

c)  
aid in the selection of different treatments.

Treatment
1.
Surgery ‑ 75% of all pulmonary malignancies are advanced beyond the stage of surgical removal when the diagnosis is made

2.
Irradiation

3.
Chemotherapy ‑ new regimes have improved the survival of small cell carcinoma

4.
Photoradiation ‑ this is a new treatment based on the preferential uptake and retaining of hematoporphyrin derivative (Hpd) by malignant cells.  Hpd has cytocidal effects on activation by red light delivered from an argon dye laser.

5.
Laser ‑ palliative treatment, used to retain patency of airway

Survival
A.  
Resectable tumors

1)  
type of tumor ‑ squamous cell best, small cell worst

2)  
stage

3)  
sex ‑ women have slightly better prognosis

B.  
Nonresectable tumors

1)  
type of tumor

2)  
number of symptoms ‑ patients with many symptoms such as weight loss, malaise, etc., on diagnosis tend to do worse
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