
Appendix

Respiratory symbols and some normal values

As in all branches of science and medicine, the respiratory system comes with a set of symbols; these allow specialised terms to be expressed in shorthand. Below are some of the more common symbols that you will come across.

Primary

C
Content of gas in blood

F
Fractional concentration in dry gas

P
Pressure or partial pressure

Q
Volume of blood
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Volume of blood per unit time (i.e. blood flow)

R
Respiratory exchange ratio

S
Saturation of haemoglobin with 02
V
Volume of gas
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Volume of gas per unit time

Secondary Symbols for Gas Phase

A
Alveolar

B
Barometric

D
Dead space

E
Expired

I
Inspired

L
Lung

T
Tidal

Secondary Symbols for Blood Phase

a
arterial

c
capillary

c’
end capillary

v
venous
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mixed venous

Examples
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E
Volume of air expired per minute (Minute or pulmonary ventilation)

PaCO2
Partial pressure of carbon dioxide in arterial blood

FiO2
Fractional concentration of oxygen in inspired air
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Oxygen consumption per minute
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L
The volume of blood passing through the lungs per minute (~ cardiac output)
Units of Pressure

An accurate way of measuring pressure is from the height of a column of mercury and so a convenient unit of pressure measurement is millimetres of mercury (mmHg).  (For lower pressures a column of water is sometimes used giving rise to the unit cmH20.)  However, in absolute terms pressure is defined as force per unit area and the standard SI (Systeme Internationale - based on Metre, Kilogram, Second) unit for pressure is the Pascal. In practice, this is a small amount of pressure and so the unit kilopascal (kPa) is commonly used.

At most UK hospitals (as in the rest of Europe) kPa have been introduced into clinical practice. This is especially relevant for respiratory medicine where measurements of partial pressure in arterial blood provide crucial information about respiratory function.  However hospitals in the United States still use mmHg for blood gas measurement and this unit is also commonly found in textbooks. You are likely to come across both units of pressure and it is necessary to know the relationship between them.

Thus: 1 kPa = 7.5 mmHg (~ 10 cmH20) or 1 mm Hg = 0.133 kPa

Despite this, for blood pressure measurements, mmHg have been retained throughout the world!

Respiratory gas values you should know

The main function of breathing is to supply oxygen from the atmosphere to the

metabolising tissues and to excrete the carbon dioxide produced. In understanding how this is achieved it is helpful to remember a few key values relating to the levels of these respiratory gases at various points between the atmosphere and tissues. The values relate to a healthy young male subject with a blood haemoglobin (Hb) concentration of 15g/dl. 

	
	Oxygen
	Carbon dioxide

	
	Symbol
	Value
	Symbol
	Value

	Concentration in atmospheric air
	FiO2
	0.209

(20.9%)
	FiCO2
	0.0003

(0.03%)

	Partial pressure in alveolar air
	PAO2
	13.3 kPa

(100 mmHg)
	PACO2
	5.3 kPa

(40 mmHg)

	Partial pressure in arterial blood
	PaO2
	13.3 kPa

(100 mmHg)
	PaCO2
	5.3 kPa

(40 mmHg)

	Content in arterial blood
	CaO2
	9 mmol/l

(20 ml/dl)
	CaCO2
	21 mmol/l

(48 ml/dl)

	O2 Hb saturation
	SaO2
	98%
	
	

	Partial pressure in

mixed venous blood
	PvO2
	5.3 kPa

(40 mmHg)
	PvCO2
	6.1 kPa

(46 mmHg)

	Content in mixed

venous blood
	CvO2
	6.8 mmol/l

(15 ml/dl)
	CvCO2
	22.8 mmol/l

(52 ml/dl)

	O2 Hb saturation in venous blood
	SvO2
	75%
	
	


Recommended textbooks

Your needs are most likely to be covered by choosing one basic text and then using other sources for reference.

Check out this one first

The respiratory system at a glance / Jeremy P.T. Ward, Jane Ward, Charles M Wiener and Richard M. Leach (Published by Blackwell)
This book is new out; it looks excellent and appears to cover all you need for the course. It has case histories at the end and self assessment.
Other excellent respiratory textbooks - emphasis on the physiology
· The respiratory system: basic and clinical conditions / Davies and Moores.

(Churchill Livingstone). This book is by UK based authors, it has good self assessment questions on each section. It is comparable with the Grippi text below and has the advantage of being written by UK authors.
· Pulmonary pathophysiology / Michael A. Grippi

The nearest to covering our systems based approach in one text. Good on the physiology and pathophysiology, weaker on the lung cell biology. Written by US authors so some of the terminologies are different.
· Respiratory physiology: the essentials / John B. West.

· Pulmonary pathophysiology: the essentials / John B West

Classic textbooks - taken together these cover similar areas to Grippi.

· Pulmonary physiology and pathophysiology: an integrated, case-based approach / John B. West.

A new book – check it out. It works very well for the physiology on this course course.
Appropriate chapters from general Physiology textbooks may be helpful, but generally don’t go into enough detail.
“Revision” Textbooks

· Crash course! Respiratory System / Jefferies

Better as a revision guide than as a primary textbook

· One Stop Doc: Respiratory System

Dartnell and Ramsey. Published by Hodder and Arnold

Published in 2005 – compare it to the ‘crash course’ and pick the one you like the best. Neither is sufficient on its own.
· Lecture notes on respiratory medicine / S.J. Bourke and R.A.L. Brewis.

The respiratory system from the clinical perspective. Covers the basis science rather thinly (newest edition may be better).

Reference Textbooks.

· Vander, Sherman & Luciano’s Human Physiology (Widmaier, Raff & Strang): McGraw-Hill (2004) Pages 464-479.
· Physiology and Practice of Pulmonary Function – Prof Mike Hughes.

This newly published book describes the patho-physiology of the respiratory system. It explains the physiological basis of adult lung function tests and their application in Clinical Medicine. It is an excellent textbook which explains respiratory function clearly. However it is a book to dip into periodically to clarify issues and not to use as a basic textbook. There will be limited number of copies in the library.
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