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Case 1: 

Mr. D, a 65 y.o. man, comes to your office complaining of shortness of breath. He originally noticed shortness of breath some 4 years ago when he would climb stairs or walk uphill, but at that time could walk on the level without discomfort. Over time his shortness of breath has slowly worsen. He is now too short of breath to walk upstairs at all and can only walk about a 100 feet on level ground. Shortness of breath has never been associated with any type of chest pain nor with wheezing.

Mr. D had worked as an accountant his whole life and retired at age 60. He was born in Victoria and has lived in Vancouver since age 18. He is married; his wife is a retired university professor. They have no children. He used to smoke 2 packs per day, but quit 5 years ago. He drinks a glass of wine every night at dinner. They have 2 cats. Aside from shortness of breath he has been in good health. He has no allergies. He takes no medications. Review of systems is noncontributory.

Physical examination reveals a pleasant well developed man whose respirations are labored, even at rest. The patient is afebrile. BP = 120/80. Respirations = 25, pulse rate = 80. There is clubbing bilaterally. Cardiac sounds are normal and the heart is not enlarged to percussion. The chest is normally formed. Respirations are shallow and the lungs are smaller than normal by percussion. Fine inspiratory crackles (so-called "velcro rales") are present at the bases bilaterally. The remainder of the physical examination is unremarkable.

Q1: What general causes of shortness of breath should you consider in this patient?

A1.
· Cardiac disease 

· Pulmonary disease 

· Chronic obstructive lung disease 

· Chronic interstitial lung disease 

Q2: What is the significance of Velcro rales?

A2. Typical of interstitial lung disease

You order an EKG, which is normal, and pulmonary function tests which show:

Spirometry

FVC = 40% predicted

FEV1 = 40% predicted

Ratio FEV1/FVC = 95%

FEF25-75=20% predicted

Plesthysmography

TLC = 50% predicted

RV = 50% predicted

Diffusing capacity = 45% predicted

Q3: What is your interpretation of the pulmonary function test?

A3. The PFT shows a moderate restrictive defect and a decreasing diffusing capacity.

.

A chest x-ray very similar to Mr. D's appears as Figure 1 in your laboratory set

Q4: What abnormalities are present?

A4. Course interstitial markings bilaterally, worse in the lower zones, with honeycombing 

Q5: What is your clinical differential diagnosis at this point?

A5.
· Chronic interstitial lung disease (with lower zone predominance) 

· Usual interstitial pneumonia (Idiopathic interstitial fibrosis) 

· Extrinsic allergic alveolitis (hypersensitivity pneumonia) 

· (Pneumoconiosis-unlikely) 

· (Sarcoidosis-unlikely) 

You refer Mr. D to a respirologist who suggests an open lung biopsy. Unfortunately, Mr. D dies suddenly. Figure 2 in your laboratory set shows a gross photograph of his lung at autopsy.

Q6: What abnormalities are present and what is their distribution in the lung? 

A6. Peripheral and predominantly lower zone fibrosis and honeycombing (arrow points to a honeycombed focus) 

Figures 4 and 5 in your laboratory set show micrographs of the autopsy lung (Figure 3 is a normal lung for reference).

Q7: What is the matter with the pulmonary architecture? What has happened to the interstitium (what cells and substances are present)? What do the arrows point to?

A7. Figure 4: Patchy pattern of fibrosis (fibrotic area at arrow)

Figure 5: Fibroblast focus at arrow 

Q8: What is your diagnosis?


A8. Usual interstitial pneumonia 

Q9: What is the natural history of this disease?

A9. Poor: median survival 3 years

CASE 2 
Mr. Z, a 25 y.o. black homosexual male student, comes to your office complaining of cough and shortness of breath. The cough is nonproductive and has developed insidiously over the last 6 months, as has his shortness of breath. However, Mr. Z is still able to carry out his every day activities. He has never had wheezing and has no allergies and has not had a similar problem in the past.

Mr. Z. was born and lived in Seattle before moving to Vancouver at age 22 to attend graduate school in economics. He does not have a partner at present, and lives by himself.  He does not smoke. He occasionally uses marijuana but has never used IV drugs.He drinks an occasional beer. He has a pet cat. He has not travelled outside the US and Canada in the last 3 years. He enjoys hiking, but has not had much time to participate in his chosen hobby.

Review of systems is unremarkable except that Mr. Z  notes that, over the last 6 months, he has developed clusters of firm slightly elevated, red nodules over his shins. These have come and gone spontaneously.

Physical examination reveals a well developed male in no acute distress. The patient is afebrile. BP = 120/80. Respirations = 20, pulse rate = 70.  The chest is normally formed. Cardiac sounds are normal and the heart is not enlarged to percussion.  Examination of the lungs is within normal limits. A few small reddish firm nodules are present over the shins. The remainder of the physical examination is unremarkable.

Q1: What is your differential diagnosis?

A1.
· Chronic interstitial lung disease (sarcoid) 

· Asthma 

· Opportunistic infections such as PCP/Kaposi sarcoma (AIDS) 

Q2: What is the skin lesion likely to be and how does this influence your differential dx?

A2. Erythema nodosum (common in sarcoidosis)

You order and obtain the following test results:

EKG is normal. HIV status is negative. Angiotensin converting enzyme is elevated.

Spirometry

FVC = 85% predicted

FEV1 = 85% predicted

Ratio FEV1/FVC = 75%

FEF25-75=60% predicted

Plesthysmography

TLC = 85% predicted

RV = 100% predicted

Diffusing capacity = 90% predicted

Q3 What is your interpretation of the PFT?

A3. Normal

Chest x-ray is reproduced as Figure 1 in your laboratory handout.

Q4: What does the chest x-ray show and what is your differential at this point?

A4. Hilar adenopathy and suggestion of fine interstitial markings

Sarcoid
Lymphoma

A CT scan is also done and shows thickened airway walls and small nodules along the bronchovascular bundles. A decision is made to perform a mediastinoscopy followed by open lung biopsy. 

Q5: Figures 3 and 4 show low and high power views of the open lung biopsy, and Figure 5 is a micrograph of the mediastinoscopy specimen (Figure 2 is a normal lung for reference). What structures are present? What has happened to the mediastinal lymph node? Why are the lymph nodes enlarged on the chest x-ray?

A5. Granulomas are present in lung and mediastinal node; node is enlarged because it is completely replaced by granulomas.

Q6: What is your diagnosis? How does erythema nodosum fit into this diagnosis (or is it a red herring)? Why does the patient have an abnormally low FEF25-75? Does the fact that the patient is black help you in your differential?

A6. Dx = sarcoid. Erythema nodosum very common in sarcoid. Low FEF25-75 reflects granulomas that surround and compress small airways. Sarcoid is very common in American blacks.

Q7: What other types of conditions in the lung are characterized by granulomas and how can you separate them from sarcoid granulomas?

A7. TB, Fungal infections such as histoplasmosis Infections are usually necrotizing granulomas and organisms can be seen on special stains; sarcoid usually non-necrotizing.

Q8: What treatment will you institute and what is the prognosis?

A8. If pulmonary function stable and there is no eye or cardiac involvement, observation may be appropriate; if function is deteriorating or there is involvement of a crucial organ, then steroids would be appropriate.

Prognosis is probably good.

CASE 3

Dr. X, a 50 y.o. general practitioner, comes to your office complaining of shortness of breath and cough.  He has been in generally good health, but has noticed progressive shortness of breath for the last 2 years, such that he has had to cut down his daily run from 5 to 2 miles and even this is becoming too strenuous. The cough appeared at about the same time as the shortness of breath. It is nonproductive and has also slowly worsen. Dr. X has not noticed any wheezing nor any chest pain. He has no known allergies.

Dr. X has been in practice in Vancouver for the past 20 years. He was born in Vancouver but went to university, medical school, and did a rotating internship in Montreal. He smoked 1 pack of cigarettes per day from age 18 to 35. He does not drink. He is married with two children. His wife is also a general practitioner. He and his wife travelled extensively in SE Asia before setting up practice in Vancouver. They have no pets. Dr. X has a number of hobbies including running and skiing. He is also a gourmet cook and has raised mushrooms in a special greenhouse for the last 3 years to use in cooking. He notes that the mushrooms produce a great deal of dust when he harvests them, and that sometimes he will feel febrile several hours after handling the mushrooms.

Apart from shortness of breath, Dr. X is in good health. Physical examination reveals a well developed male in no acute distress. The patient is afebrile. BP = 120/80. Respirations = 20, pulse rate = 70.  Cardiac sounds are normal and the heart is not enlarged to percussion. The chest is normally formed. Examination of the lungs reveals only fine inspiratory crackles at the bases. The remainder of the physical examination is unremarkable.

Q1: What is your differential diagnosis in this patient?

A1:   Cardiac disease

         Pulmonary disease



Chronic obstructive lung disease secondary to cigarette smoking



Chronic interstitial lung disease




Uusual interstitial pneumonia




Extrinsic allergic alveolitis




Sarcoid

Q2. What tests would you order?

A2:  EKG

        Chest x-ray

        Pulmonary function tests

Dr. X's  EKG is normal. His pulmonary function tests show the following:

Spirometry

FVC = 80% predicted

FEV1 = 80% predicted

Ratio FEV1/FVC = 85%

FEF25-75=40% predicted

Plesthysmography

TLC = 75% predicted

RV = 75% predicted

Diffusing capacity = 70% predicted

Q3: What is your interpretation of the pulmonary function results?

A3: Mild restrictive disease with decreased diffusing capacity

His chest x-ray appears as Figure 1 in your laboratory set.

Q4: What abnormalities are present?

A4: Fine interstitial markings bilaterally, disease worse at the bases

Q5: What is your clinical differential diagnosis at this point?

[HINT: Dr. X's disease occurs in a variety of settings. One of them is shown in Figure 2]

A5: Chronic interstitial lung disease (with lower zone predominance)



Usual interstitial pneumonia (Idiopathic interstitial fibrosis)



Extrinsic allergic alveolitis (hypersensitivity pneumonia)



Sarcoidosis

A decision is made to perform a lung biopsy. Figures 3-4 in your laboratory set show the biopsy.

Q6: What abnormalities are present and what is their distribution in the lung? (What does the arrow point out?) Compare Case 1: Is honeycombing present in this biopsy? Is there increased interstitial fibrous tissue?

A6: Irregular chronic interstitial inflammatory infiltrate. Poorly formed granulomas and chronic interstitial inflammation at arrows, no true fibrosis.

Q7: What is your diagnosis?


A7: Extrinsic alleregic alveolitis (hypersensitivity pneumonia)

Q8: What is the likely cause of this patient's disease and the specific etiologic agent?

A8: Mushroom growing (mushroom compost containing thermophilic actinomycetes)

Q9: What further test(s) could you do to prove that mushroom growing is the source of disease?

A9: Look for precipitins against the specific agent

         Inhalation challenge with mushroom components (don't do this at home, kids)

Q10: Dr. X has serum precipitins against thermophilic actinomyctes. What treatment will you institute?

A10: A. Removal from mushrooms

         B. Steroids 

Q11: What is Dr. X's prognosis?


A11: Slow improvement with steroids (but must get rid of mushrooms)

         Probably return to near normal function, given lack of fibrosis

