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Case 1

This 75-year old man is a chronic cigarette smoker (50+ packs/year) with a productive cough for at least five years which is worse in the winter. He is dyspneic with moderate exercise. He recently noticed streaks of blood in his morning sputum.

Q1. What clinical diagnosis does the long history of productive cough imply?

A1. Chronic Bronchitis. 

Reference: Chronic Airflow Obstruction in Lung Disease. Volume 5 in the series Major Problems in Pathology by W.M. Thurlbeck. 
p.17: "Chronic bronchitis refers to the condition of subjects with chronic or recurrent excess mucus secretion in the bronchial tree."
p.18: "Chronic" is defined as "occurring on most days for at least three months in the year for at least two successive years." 

Chronic bronchitis is therefore chronic sputum production usually associated with cough. The excess secretion should not be brought about by other diseases such as bronchiectasis or tuberculosis. 

Q2. What are possible causes of hemoptysis?

A2. Selected causes of Hemoptysis

Reference: Merck Manual, Home Edition, 1997

· respiratory tract infection 

· bronchitis 

· pneumonia 

· tuberculosis 

· fungal infections (e.g. Aspergillus infection) 

· lung abscess 

· bronchiectasis 

· circulation problems 

· heart failure 

· mitral valve stenosis 

· arterio-venous malformations 

· foreign object in airways 

· bleeding disorders 

· trauma 

· pulmonary embolism 

· tumor 

Q3. A chest roentgenogram was done (Figure 1). What does the x-ray demonstrate? What are the causes of atelectasis (i.e. collapse of previously inflated lung substance)?

A3. Right lower lobe collapse.

Reference: Robbin's Pathologic Basis of Disease 5th edition. 
p.675 Obstructive atelectasis - the consequence of complete obstruction of an airway which in time leads to absorption of the oxygen trapped in dependent alveoli. Caused principally by excessive secretions or exudates within smaller bronchi and is therefore most often found in asthma, chronic bronchitis, bronchiectasis, and postoperative states and aspiration of foreign bodies. Bronchial neoplasms can cause atelectasis.
Compressive atelectasis - results whenever the pleural cavity is partially or completely filled by fluid exudate, tumor, blood or air. Most commonly encountered in patients with cardiac failure who develop pleural fluid and in patients with neoplastic effusions within the pleural cavities.

Q4. Bronchoscopy shows a mass in the RLL bronchus. Figure 2 is of a preoperative bronchial biopsy. What are the cells making up the upper 10% of the photograph? What are the cells immediately below? The lower 2/3 of the photograph is tumour. How would you classify the neoplasm?

A4. The biopsy shows moderately well differentiated squamous cell carcinoma. The cells in the upper 10% of the photograph are bronchial mucosa; immediately below the mucosa is a layer of chronic inflammatory cells including many plasma cells. 

Reference: Robbin's
p.723: "This type (i.e. squamous cell carcinoma) is most commonly found in men and is closely related with a smoking history."

Q5. The gross specimen demonstrates a centrally located tumour with distal dilated, mucus filled bronchi (bronchiectasis). What forms of lung cancer are usually located centrally? What are the causes of bronchiectasis? Where is this tumour likely to metastasize?

A5. Forms of cancer that are usually located centrally: Squamous Cell and Small Cell carcinomas. 

      What are causes of bronchiestasis: any cause of bronchial obstruction

      Where will the tumour metastasize: Brain, Bone, Liver, Adrenal gland

Case 2

This 55-year old male with a 30-packs/year cigarette smoking history complained of severe pain of sudden onset in the arm. Physical examination demonstrated weakness and hypersensitivity in the arm, blepharoptosis [ptosis - a sinking down or prolapse of an organ], miosis [contraction of the pupil] and anhidrosis [reduction or absence of sweat glands] on the same side. 

Q1. What is the term for the medical syndrome described? What is the usual cause of this syndrome?

A1. Pancoast syndrome

Reference: Stedman's Medical Dictionary, 26 ed.
Pancoast syndrome - lower trunk brachial plexopathy and Horner's syndrome due to malignant tumor in the region of the superior pulmonary sulcus.
Horner's syndrome - ptosis, miosis and anhidrosis on the side of the sympathetic palsy.

Robbin's: "Apical lung tumors in the superior pulmonary sulcus tend to invade the neural structures around the trachea including the cervical sympathetic plexus and produce a group of clinical findings that includes severe pain in the distribution of the ulnar nerve and Horner's syndrome (enophthalmos, ptosis, miosis and anhidrosis) on the same side as the lesion. The lung tumor is usually a squamous cell carcinoma." 

Q2. Figure1 shows the lesion. What is the term for the central space in the tumour? What other lung lesions may show similar central changes?

A2. Figure 1 is a cavitary Pancoast tumor. The term for the central space is a 'cavity' . Other lung lesions with central necrosis and cavitation include cavitary tuberculosis and lung abscess.

Case 3

This 61-year old woman was a heavy cigarette smoker. She presented with a short history of cough, weight loss and general ill health. Chest roentgenogram demonstrated a central lung and mediastinal mass. A mass was also palpable in the left supraclavicular fossa. 

The physician requested sputum cytology (Figure 1) and fine needle aspiration of the supraclavicular mass (Figure 2). 

Q1. What is sputum? What is a fine needle aspirate? Based on the clinical history, sputum cytology and fine needle aspirate cytology, what is your diagnosis? How should this lesion be treated?

Chemotherapy dramatically reduced the size of the lung, mediastinal and supraclavicular masses. Despite this good response to therapy, she developed acute congestive heart failure and died abruptly.

A1. Sputum - expectorated matter, especially mucus or mucopurulent matter expectorated in diseases of the air passages. Sputum should be differentiated from saliva (mouth wash) and postnasal secretions ('horking').

Fine needle aspiration biopsy is the procedure by which thin needles (22 to 27 gauge) are used to obtain cells and tissue fragments usually from a mass or tumor. The technique is relatively painless, produces a speedy result and is cheap. Its accuracy, in many situations, can approach that of histopathology in providing an unequivocal diagnosis. It is complementary to, but not a substitute for, conventional histopathology.

The tumor is a small cell carcinoma. In sputum the tumor appears as small dark cells in non-cohesive clusters; nuclei are hyperchromatic, nucleoli are absent, cytoplasm is scant, nuclei mold around one another and crush artefact may be present. Well preserved small cell carcinoma cells in fine needle aspirates are two to three times the size of a lymphocyte, have "salt and pepper" chromatin with hyperchromatic, variably sized and shaped nuclei, no (or inconspicuous) nucleoli and tend to mold around one another. Crush artefact (strands of DNA) is usually present. The tumor cells tend to be clustered together but are not usually cohesive. 

Q2. What are the possible causes of her acute heart failure?

A2. Possible causes of heart failure include chemotherapy/radiation therapy as well as metastases.

Figure 3 is a tissue section taken at autopsy.

Q3. What is the tissue? What is the abnormality?

A3. The autopsy tissue section shows small cell carcinoma infiltrating left ventricle. 

Case 4

This 55-year old man, while enjoying a glass with his friends at the Royal Canadian Legion, coughed up about a cup of blood. On questioning, he has a short past history of hemoptysis. A routine chest x-ray was interpreted as normal. At bronchoscopy a vascular polypoid mass was identified in the mainstem bronchus. Bronchoscopy was followed by brisk hemoptysis. A pneumonectomy was done.

Figure 1 is a photograph of the lung.

Q1. The prosector is doing something rather stupid. What is that? What is the differential diagnosis of the intrabronchial lesion he is demonstrating?

A1. The prosector is not wearing gloves - i.e. is not following universal blood and body fluid precautions. 

The differential diagnosis includes foreign body as well as bronchogenic carcinoma and other types of so-called bronchial adenomas. Histologically, the tumor is composed of uniform cells in nests, cords and masses separated by delicate vascular fibrous stroma. The tumor cells are much more uniform than is the norm in bronchogenic carcinoma.

Figure 2 is a photograph of a tissue section taken from the tumour.

Q2. What is your diagnosis?

A2. Dx: Typical carcinoid.

Reference: Robbin's 
p.727: "The clinical manifestations of bronchial carcinoid emanate from their intraluminal growth, their capacity (low) to metastasize and the ability of some of the lesions to elaborate vasoactive amines. Persistent cough, hemoptysis, impairment of drainage of respiratory passages with secondary infections, bronchiectasis, emphysema and atelectasis are all by-products of the intraluminal growth of these lesions." 

