Lecture 13
Sensory Aspects of Respiratory Disease

Professor KF Chung (f.chung@imperial.ac.uk )

Learning objectives
General:
1. Understand how respiratory symptoms are generated and perceived 
2. Discuss the importance of measuring respiratory symptoms in clinical medicine and clinical research

3. Outline the clinical causes and the pathophysiological basis of these respiratory symptoms: cough, chest pain and dyspnea. (Dyspnea will be covered in detail in another presentation).
Cough:

4. Describe the mechanics of a cough with reference to inspiration, expiration and closure of the glottis. Briefly explain how this manoeuvre serves to (i) protect the lungs from inhaled noxious materials and (ii) clear excessive secretions from the lower respiratory tract.

5. Identify the type and location of sensory receptors with the airways indicating how they are stimulated to give rise to cough. Identify the neural pathways which transmit this afferent (sensory) neural information to the brain.

6. Describe in outline which regions in the brain are involved in generating the co-ordinated neural activity that results in the act of cough. Identify the efferent (motor) neural pathways and the main muscle groups which produce cough.

7. Explain the concept of the sensitised cough reflex in disease as the basis for chronic cough. 
8. Discuss ways of controlling unnecessary cough.
Chest pain:

9. Identify the type and location of sensory receptors with the thoracic cavity that when stimulated give rise to chest pain.  Identify the neural pathways which transmit this afferent neural information to the brain.

10. Describe in outline which regions in the brain are involved in the perception of pain.
11. Discuss the concept of referred pain in the chest.
12. Describe different typical patterns of chest pain that can help in diagnosing the cause of pain. 

Dyspnea:

13. Review the terms used by patients to describe the troublesome symptom of shortness of breath and its measurement.
14. Discuss the main important causes of shortness of breath and approach to management
FURTHER READING
These recommended chapters are part of a large textbook of Respiratory Medicine, and are very much linked to clinical issues. 
Chung KF & Widdicombe JG. Cough. (pp831-847)
Stulbarg MS & Adams L. Dyspnea. (pp 815-830)
Murray JF & Gebhart GF. Chest pain. (pp 848-866)
In: Murray and Nadel’s Textbook of Respiratory Medicine. Ed. Mason, Broaddus, Murray, Nadel. 2005.
NOTES
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Symptoms and signs of respiratory disease

Symptoms

An abnormal or worrying sensation that leads the person to seek medical attention e.g. Cough, Chest pain, Shortness of breath, Haemoptysis

Signs
An observable feature on physical examination e.g. Hyperinflation of chest wall, Dullness on percussion of chest wall, Increased respiratory rate, Reduced movement of chest wall 

Prevalence of respiratory symptoms
Cough

Third most common complaint heard by GP. 10-38% of patients in respiratory outpatients complain of cough
Chest pain

Most common pain for which patient seeks medical attention (35%), including acute chest pain
Shortness of breath (dyspnea)

6-27% of general population, 3% of visits to A&E

Afferent neural pathways for cough 
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Efferent neural pathways for cough
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Chronic persistent cough (> 3 weeks) presenting to respiratory clinic

· Asthma and eosinophilic-associated (25%)

· Gastro-oesophageal reflux (25%)

· Rhinosinusitis (postnasal drip) (20%)

· Chronic bronchitis (‘smoker’s cough) (8%)

· Bronchiectasis (5%)

· Drugs e.g. Angiotensin converting enzyme (ACE )inhibitors (1%)

· Post-viral (3%)

· ‘Idiopathic’ (10%)

· Other causes (3%)
Antitussives
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Chest pain in respiratory disorders
· Chest wall: muscular or rib fracture

· Skin: Herpes zoster

· Pleural pain (pulmonary infarction; pneumonia)
· Deep seated, poorly-localised pain

· Nerve root pain/Intercostal nerve pain

· Referred pain: shoulder-tip pain of diaphragmatic irritation

Chest pain and non-respiratory disorders
· Musculoskeletal disorders

· injury to ribs or thoracic muscles

· Cardiovascular disorders

· myocardial ischaemia; dissecting aortic aneurysm
· Gastrointestinal disorders

· Gastro-oesophageal reflux
· Psychiatric disorders

· panic disorder
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Treatment of chest pain

· Treat the cause

· Chronic pain is more difficult to manage

· Analgesia may reduce symptoms

· Pain can be severe & refractory

· Such cases best dealt with at specialist “pain clinics”
What is dyspnea or shortness of breath?

· Trouble some shortness of breath reported by a patient

· Occurs at inappropriately low levels of exertion, and limits exercise tolerance

· Unpleasant and frightening experience. Can be associated with feelings of impending suffocation

· Poor perception of respiratory symptoms and dyspnea may be life-threatening

[image: image7.emf]Clinical dyspnea scale (American Thoracic Society)

Too breathless to leave house or breathless when dressing or 

undressing

4 Very Severe

Stops for breath after walking about 100 yards or after a few 

minutes on the level

3 Severe

Walks slower than people of same age on the level because 

of breathlessness or has to stop for breath when walking at 

own pace on the level

2 Moderate

Troubled by shortness of breath when hurrying on the level 

or walking up a slight hill

1 Slight

Not troubled by breathlessness except with strenuous 

exercise

0 None

Description Grade
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Rating Intensity of sensation

0 Nothing at all

0.5 Very, very slight (just noticeable)

1 Very slight

2 Slight

3 Moderate

4 Somewhat severe

5 Severe

6

7 Very severe

8

9 Very, very severe

10 Maximal
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Some disorders presenting with chronic shortness of breath (dyspnea)

· Impaired pulmonary function

          Airflow obstruction e.g. Asthma, COPD, tracheal stenosis

            Restriction of lung mechanics e.g. idiopathicpulmonary fibrosis

            Extrathoracic pulmonary restriction e.g. Kyphoscoliosis, pleural effusion

            Neuromuscular weakness e.g. Phrenic nerve paralysis

            Gas exchange abnormalities e.g. Right to left shunts

· Impaired cardiovascular function

              Myocardial disease

              Valvular disease

              Pericadial disease

              Pulmonary vascular disease 

               Congenital vascular disease

· Altered central ventilatory drive or perception

             Systemic or metabolic disease 

             Metabolic acidosis

             Anaemia

· Physiologic processes e.g. deconditioning, hypoxic high altitude, pregnancy, severe exercise

· Idiopathic hyperventilation

Treatment of dyspnoea: general

· Treat the cause (e.g. lung or cardiac)

· Treatment of dyspnea itself is difficult

· Therapeutic options:

· Drugs affecting brain e.g. morphine, diazepam

· Lung resection (e.g. lung volume reduction surgery)

· Pulmonary rehabilitation (improve general fitness, general health, psychological well-being)
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Non-narcotics


Dextromethorphan


(synthetic derivative of morphine), Levopropoxyphene





Narcotic


Codeine, dihydrocodeine, pholcodeine (drowsiness, nausea/vomiting, constipation, erythema multiforme)


Morphine, diamorphine, methadone (sedation, respiratory depression, constipation, physical dependence)
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Sensory input from lungs, airways and chest wall
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                 Causes of cough





Acute infections 			Tumours


Tracheobronchitis 			Bronchogenic carcinoma


Bronchopneumonia 			Alveolar cell carcinoma


Viral pneumonia 			Benign airway tumours


	Acute-on-chronic bronchitis


Bordetella pertussis 			Foreign body





	Chronic infections 			Cardiovascular


	Bronchiectasis				Left ventricular failure


Tuberculosis 				Pulmonary infarction


Cystic fibrosis 				Aortic aneurysm





Airways diseases 			Other disease


	Asthma 				Reflux oesophagitis


	Chronic bronchitis 			Recurrent aspiration


	Chronic post-nasal drip


						Drugs


Parenchymal disease 			Antiotensin converting enzyme


	Interstitial fibrosis 			


Emphysema
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