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Note: This summary contains all Macleod’s important notes. 
 

For Full Material, please JOIN 
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Outlines:  
- Anatomy & Physiology. 
- Common symptoms history. 
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Anatomy & Physiology 

 

1. At the end of tidal expiration the dome of the diaphragm extends high 

into the thorax to around the level of the anterior end of the fifth rib, 

slightly lower on the left. 

2. The lower anterior ribs therefore overlie the liver on the right and the 

stomach and spleen on the left, with the parietal pleura extending lower 

than the lungs on the lateral chest wall. 

3. Posteriorly, the lungs extend much lower, approaching the 12th rib on 

full inspiration. 

4. In healthy, the lungs optimize gas exchange by close matching of 

regional ventilation and perfusion. 

5. Airway and parenchymal lung diseases disrupt this matching, causing 

hypoxia and cyanosis, and commonly stimulate breathing through lung 

afferent nerves, leading to a history of breathlessness, and tachypnea on 

examination. 

Apical lung tumors: 

• Disrupt T1 root fibers: causing pain and numbness in the inner aspect 

of the upper arm and wasting of the small hand muscles. 

• Compromise upper thoracic sympathetic outflow to the eye: leading to 

a constricted pupil and ptosis. 

Mid-lower mediastinal tumors: 

• Invade and compromise the pericardium, atria and esophagus. 

The History  
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Breathlessness 

❖ Feeling of uncomfortable need to breath.  

❖ Most common reported respiratory symptom. 

Respiratory diseases can cause breathlessness by different mechanisms: 

❖ Stimulation of intrapulmonary afferent nerves by interstitial 

inflammation or thromboembolism. 

❖ Mechanical loading of respiratory muscles by airflow obstruction or 

reduced lung compliance in fibrosis. 

❖ Hypoxia due to V/Q mismatch, stimulating chemoreceptors.     

Causes of breathlessness 

➢ Respiratory causes: Any pathology. 

➢ Cardiac causes: LVF, Mitral diseases, Cardiomyopathies, Pleural 

effusion. 

➢ Non-cardiorespiratory: Anemia, psychogenic, obesity, metabolic 

acidosis. 

Medical research council (MRC) breathlessness scale 

 

Specific questions to distinguish the causes of breathlessness 
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 Wheeze 

❖ High-pitched musical sounds produced by turbulent air flow through 

narrowed small airways. 

❖ It is most commonly heard during expiration, when airway caliber is 

reduced. 

❖ Wheeze must be distinguished from the rattling inspiratory and 

expiratory sounds caused by loose, mobile secretions in the upper 

airways, and from the louder, dramatic croak of stridor caused by 

obstruction in the trachea or large airways.  

❖ It is commonly associated with asthma, exacerbation of COPD, but 

also with acute respiratory tract infection or with exacerbations of 

bronchiectasis.  

 

 

 

 

 

 

Specific questions to distinguish the causes of wheezes: 

 

Cough 

❖ The cough reflex has evolved to dislodge foreign material and 

secretions from the central airways, and may be triggered by pathology 

at any level of the bronchial tree. 

❖ Inspiration that is followed by an expiratory effort against a closed 

glottis. Then sudden opening of the glottis with rapid expiratory flow 

produces the characteristic sound. 

❖ Bovine cough (Hoarse forced expiration) is an important symptom 

warning of possible hilar malignancy, due to damage to the left 

recurrent laryngeal nerve may paralyze the left vocal cord, making it 

impossible for the patient to close the glottis and generate a normal 

explosive cough. 

Specific questions to distinguish the causes of cough: 
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Sputum 

❖In health, the airway lining fluid coating the transbronchial tree ascends 

the mucociliary escalator to the larynx, where it mixes with URT 

secretions and saliva and then swallowed. 

❖In acute or chronic infection, accumulation of neutrophils, mucus and 

proteinaceous secretions in the airways result in cough with sputum 

production. 

❖Ask about the characteristics of sputum to clarify the pathology. 

❖A change in color or consistency, or an increase in volume may indicate  

 

 

 
Sputum  

❖ In health, the airway lining fluid coating the transbronchial tree 

ascends the mucociliary escalator to the larynx, where it mixes with URT 

secretions and saliva and then swallowed.  

❖ In acute or chronic infection, accumulation of neutrophils, mucus and 

proteinaceous secretions in the airways result in cough with sputum 

production.  

❖ Ask about the characteristics of sputum to clarify the pathology.  

❖ A change in color or consistency, or an increase in volume may 

indicate a new infection in chronic disease. 

 
Consistency 

• An increase in stickiness (viscosity) may indicate exacerbation in 

bronchiectasis. 
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• Large volumes of frothy secretions over weeks/months are a feature of 

the uncommon bronchoalveolar cell carcinoma. 

• Occasionally, sputum is produced 

as firm ‘plugs’ by patients with 

asthma (Fig. 5.3C), sometimes 

indicating underlying allergic 

bronchopulmonary aspergillosis. 

Volume 

• Establish the volume produced over 24 hours: small amounts into a 

tissue or enough to fill a spoon(s), eggcup(s) or cup(s). 

• Compare the current volume with the patient’s baseline or minimal 

volume. 

Color 

• Clear (mucoid): COPD/bronchiectasis without current infection/rhinitis. 

• Yellow (mucopurulent): acute lower respiratory tract infection/asthma. 

• Green (purulent): current infection – acute disease or exacerbation of 

chronic disease, such as COPD. 

• Red/brown (rusty): pneumococcal pneumonia (Fig. 5.3B).  

- Try to distinguish between rusty and frank red blood. 

•Pink (serous/frothy): acute pulmonary edema. 

In bronchiectasis, the color of sputum may be used to guide the need for 

antibiotic treatment. 

Hemoptysis 

❖Was the blood definitely coughed up from the chest? 

❖Amount of blood? 

❖is it pure blood or mixed with sputum? 

❖Duration and frequency? 

• A short history of streaks of blood with purulent sputum suggests acute 

bronchitis. 

• A sudden episode of a small volume of blood with pleuritic pain and 

breathlessness suggests pulmonary embolism. 

• Recurrent streaks of blood in clear sputum should prompt a search for 

lung cancer. 

• Recurrent blood streaks in purulent sputum over weeks suggest possible 

tuberculosis or cancer with infection; over years, they suggest 

bronchiectasis. 

Massive Hemoptysis: 

More than 20ml/one time, or more than 200ml/24hrs. 

Larger volumes of hemoptysis suggest: 

• Lung cancer eroding a pulmonary vessel. 

• Bronchiectasis (such as in cystic fibrosis). 

• Cavitatory disease (such as bleeding into an aspergilloma/TB).  
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• Pulmonary vasculitis. 

• Pulmonary arteriovenous malformation. 

 

Stridor 

Harsh high-pitched respiratory sound caused by vibration of the walls of 

the trachea or major bronchi when the lumen is critically narrowed by 

compression, tumor, or inhaled foreign body. 

Timing with respiration: 

1. Inspiration lowers the pressure inside the extra thoracic trachea, so 

critical narrowing here leads to inspiratory stridor. 

2. In contrast, the intrathoracic large airways are compressed during 

expiration by positive pressure in the surrounding lung, leading to fixed 

expiratory wheeze or stridor.  

3. Large airway narrowing at the thoracic inlet (for example, tracheal 

compression by a large goiter) may cause both inspiratory and expiratory 

stridor. 

Rapid investigation and treatment are vital when this sign is present. 

Chest pain 

➢ Chest pain can originate from the musculoskeletal, respiratory, 

cardiovascular and gastro- esophageal disease. 

A. Ischemic chest pain: Massive pulmonary thromboembolism acutely 

increasing right ventricular pressure alongside with hypoxia and 

hypotension that may produce central chest pain similar to myocardial 

ischemia. 

N.B: Besides myocardial ischemia, chest pain can arise from the chest 

wall, parietal pleura, mediastinal structures, tracheobronchial tree, 

pericardium, esophagus and subdiaphragmatic organs (liver and 

gallbladder). Pain does not originate in the lung parenchyma or visceral 

pleura, as they have only an autonomic nerve supply. 

 

B. Pleural pain:  

- Sharp, stabbing and intensified by inspiration or coughing.  

- Site and radiation vary. 

- Common causes of pleuritic chest pain are pulmonary embolism, 

pneumonia, pneumothorax and fractured ribs. 

- Disease causes parietal pleural pain in several ways: 

• Pneumonia and pulmonary infarcts: either direct pleural inflammation 

or adhesions with pleural traction on respiratory movement. 

• Pneumothorax: mechanical distortion of pleura with lung collapse. 

• Lung cancer: pleural distortion by infiltration, although constant pain is 

more typical. 

C. Musculoskeletal chest pain: is common and may occur with chest 

trauma, forceful coughing or connective tissue disease. 

The chest is characteristically tender to local palpation, and the pain can 

be reproduced by respiratory movements and/ or movement of the 

spine or shoulder muscles. 

1. Sudden and localized after coughing or direct trauma is characteristic of 

rib fractures or intercostal muscle injury. 

2. Herpes zoster infection (shingles) may start with superficial itch or 

burning pain in a thoracic dermatome, followed by the appearance of a 

vesicular rash. Pain and altered sensation may persist long after the rash 

has resolved, often with scarring in the dermatomal distribution. 

3. Chest wall pain due to direct invasion by lung cancer, mesothelioma or 

rib metastasis is typically dull, unrelated to respiration, progressively 

worsens and disrupts sleep. 

4. Bornholm disease is an infection with an enterovirus (Coxsackie B), 

which causes acute but self-limiting inflammation of intercostal muscles. 

Episodes of unilateral severe, stabbing myalgia develop over an 

intercostal space and settle after a few days. 
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5. Costochondritis (called Tietze’s syndrome when costochondral 

swelling is present) is idiopathic inflammation of the costochondral 

cartilages adjoining the sternum and can cause acute localized pain and 

tenderness. The pain settles with simple analgesia and the passage of 

time in both of these conditions.  

D. Esophageal pain: 

Burning retrosternal pain may indicate esophagitis but also occurs with 

myocardial ischemia. Alteration of discomfort after eating or antacids 

helps to distinguish esophageal pain. 

E. Malignancy pain: 

1. Central, constant, progressive, non-pleuritic chest pain may represent 

mediastinal disease, particularly malignancy. 

2. Similarly, chest wall pain (without trauma) that is constant, progressive 

and non- pleuritic suggests chest wall invasion by malignancy. Pain-

induced sleep disturbance is a feature of such malignant pains. 

 Fevers/rigors/chills/night sweats 

❖ Infection is the usual cause but other etiologies should be  

considered such as lung cancer, lymphoma and vasculitis. 

❖ Patients use a range of terms to describe fever (such as shivers, chills, 

being ‘hot and bothered’, shakes), so ask for a detailed account of their 

symptoms using common terms. 

❖ Rigors: generalized, uncontrollable episodes of body shaking lasting a 

few minutes. 

Rigors usually indicate bacterial sepsis; lobar pneumonia and acute 

pyelonephritis are the most common causes. They can be  

misinterpreted as seizures but the retention of consciousness and 

associated pyrexia suggest rigors. 

❖ Night sweats are closely associated with chronic infection (Ex: TB) and 

malignancy rather than acute infection. 

Weight loss 

Weight loss is a common feature of several important respiratory 

diseases: 

• Lung cancers. 

• Chronic infective diseases (such as tuberculosis and bronchiectasis). 

• Diseases causing chronic breathlessness (such as COPD and interstitial 

lung diseases).  

The pathophysiology is complex; however, breathlessness is associated 

with diminished appetite, and the systemic inflammatory response is 

also thought to contribute to weight loss. 

Small amounts of weight loss also occur in acute infection with 

consequent loss of appetite, particularly during hospitalization. 

Ask the patient to estimate the extent and duration of weight loss, and 

enquire about appetite and dietary intake. 

Being underweight is a poor prognostic indicator in any chronic 

respiratory disease.  
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Sleepiness 

Ask about: 

• Normal sleeping habit: does the patient keep hours that allow 

reasonable rest? 

• Shift or night work: this can disrupt and prevent healthy sleep patterns. 

• Does the person wake refreshed or exhausted? Sleep apnea patients 

are exhausted in the morning. 

• Have they struggled to stay awake in the day: for example, at work or 

when driving? It is vital to advise cessation of driving pending 

investigation if OSA is suspected. 

Ideally, seek a description of any night-time breathing disturbance from 

a bed partner. 

In OSA, the partner may observe periodic cessation of breathing, 

accompanied by increasing respiratory efforts, followed by a sudden and 

loud resumption of breathing, often with postural repositioning, then 

repetition of this cycle. 

Past medical history 

Family history and social history 

❖ Family history of respiratory disease: Cystic fibrosis? 

❖ Social history: - Home circumstances /effect of and on disease.  

- Smoking. - Occupational history. 

Occupational History: Heavy industry factory 

 

Animal contact 

Systematic enquiry  

• Ask specifically about any risk factors, such as malignancy for 

thromboembolism. 

• The remaining history may reveal previously unsuspected pathologies 

presenting with respiratory symptoms or complicating respiratory 

illness, such as ovarian malignancy presenting with pleural effusion. 
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