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acid-base homeostasis, 159, 161 cardiopulmonary exercise testing, 95
acid-base reactions, 157 colloid osmotic pressure, 146
acidosis, anion gap and, 148 context-sensitive half time, 68, 70
adjustable pressure limiting (APL) valve, 18 contractility, ventricular, 84-85
afterload, ventricular, 84-85, 103 creatinine clearance, 137
altitude Cushing reflex, 164

partial pressure of oxygen at, 12 cylinder, gas

pulmonary vascular resistance at, 135 amount in, 1, 9

vaporizer settings at, 14 filling ratio, 5
alveolar-arterial gradient, 124
anaerobic threshold, 131 dead space, physiological and anatomical, 119
ATPS, 4 defibrillators, 32-33
autoregulation, cerebral, 163 density, flow rate and, 22

diet, and respiratory quotient, 130

basal metabolic rate, 130 diffusion hypoxia, 16
Bessel’s correction, 190 diffusion, gas, 15, 141
bicarbonate buffer system, 161 dye dilution techniques, 106, 114
blood flow

coronary, 58 electrical charge, 39

and hepatic clearance, 89 electrical resistance, 28-29

ultrasonography to measure, 42 elimination
blood pressure rate constant, 59, 65, 69

and cerebral perfusion pressure, 163 rates of reaction, 73, 76

and coronary blood flow, 89 entrainment ratio, 27

hypotension, management, 103 enzyme

mean arterial, 96 pathways, saturation, 74, 76

Ohm’s law applied to, 29 rate of reaction, 75
Bowman principle, 78 exercise testing, 95
breathing, work of, 20, 22 extraction ratio, 57-58, 110
bruit, 23 eyes, operative positioning and, 166
BTPS, 4

false-negative rate, 191

cannula filling ratio, nitrous oxide, 5

arterial, ideal characteristics, 47 first-order reaction, 73, 76

flow rate of, 20 flow

resonance in, 46 blood
capacitors, 31 coronary, 58
carbon monoxide diffusing capacity, 115 and hepatic clearance, 89
cardiac rhythm, serum potassium and, 154 ultrasonography to measure, 42
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flow (cont.) metabolism, anaerobic, 131
laminar, 19 Monro-Kellie hypothesis, 163

rates, factors affecting, 20, 22, 27
turbulent, 21

flowmeters, 20, 23

force, pressure and, 17

frequency
probe, for ultrasonography, 48
response of arterial cannula, 47

gas diffusion, 115, 142
glomerular filtration rate, 137, 139

haematocrit, 100
haemodialysis, 152
haemoglobin, 112, 116
heart rate

and cardiac output, 82

and mean arterial pressure, 97

and QT interval, 91

and stroke volume, 83
heat loss, operative, 4, 45
heliox and work of breathing, 22
helium dilution technique, 125
humidity, in operating theatre, 45
hydrogen thermometer, 6
hyperbaric oxygen therapy, 14, 113
hypertension, pulmonary, 135
hypotension, management, 103
hypoventilation, 122, 124
hypoxia, 113

causes, 109

diffusion, 16

due to shunt, 132

ideal gas laws, 1, 3, 5, 9

inductors, 33

infusion, intravenous
context-sensitive half-time of, 70
pumps, target-controlled, 62
rapid, cannula bore for, 20
tonicity of fluid, 146

interference, electrostatic, 32

laparoscopy, cardiac output in, 99

local anaesthetics, pH and speed of action,
158

lung compliance, 25

lung volumes, 125, 128

margin of safety, 80
membrane permeability, pH and, 157
metabolic acidosis, anion gap and, 147

multi-compartment model, 55, 59

nebulizers, Venturi effect and, 27
nerve stimulators, 40
Newtonian fluids, flow of, 20
nitrous oxide

cylinders, 6, 10

second gas effect and, 16
null hypothesis, 184, 191

obstructive lung disease, 127
oesophageal Doppler probe, 41
osmolar gap, 144
outcome, related to exposure, 176, 192
oxygen
carrying capacity, of blood, 112
consumption, 94
cardiac output from, 92
cylinders, amount of gas in, 1, 9
delivery, Venturi masks for, 27
flux, 109
hyperbaric therapy, 14, 113
saturation, 44, 111

partial pressure, 11, 13

carbon dioxide, alveolar, 121

oxygen, 123

at altitude, 12
hyperbaric therapy and, 14

plasma

osmolar concentration, 143

volume, 100
positive end expiratory pressure, 117
pregnancy, anaesthesia in, 105
preload, ventricular, 84-85
pressure

APL valve, 18

and force, 17

gas, 1,5
pressure-volume loop, for stroke work,

85

pulmonary artery catheter, 107
pulmonary function testing, 3
pulse oximetry, 44
p-values, 184

renal impairment, 56

resonance, 46

respiratory depression, opioids and,
122

resting membrane potential, 149
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restrictive lung disease, 127
risk ratio, 176, 192

sample size, statistical, 188, 191
second gas effect, 15
single-compartment model
clearance in, 55
drug concentration in, 59
Starling’s law, 83
static charge, 32, 45
STP, 7
surfactant, 25, 118

temperature, gas, 3, 5
test, diagnostic
accuracy, 182
likelihood ratio, 186
predictive value, 168, 170
sensitivity and speciﬁcity, 172, 174
statistical evaluation, 167
thermodilution technique for cardiac output, 106
thermometer, hydrogen, 6
transducer
blood pressure, 29
ultrasound, for blood flow, 42
transformers, 37
Type II error, 191

Index

ultrasonography, 41, 48

vaporizers, 8, 14
ventilation
alveolar, 121
mechanical, 35, 117
ventilation—perfusion mismatch, 121
ventricular function, 87
cardiac index and, 82
and coronary perfusion, 90
QT interval and, 91
Venturi masks, 27
volatile agents
amount in vaporizer, 8
partial pressure in blood, 13
at altitude, 14
volume of distribution, 55

work
of breathing
heliox and, 22
tube diameter and, 20
done, 35
by ventilator, 35
by ventricle, 85

zero-order reaction, 73, 76
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