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Basic life support 

A. J. HANDLEY 

This review introduces the new guidelines for basic 
life support for use in the UK, approved by the 
Resuscitation Council (UK), and based on the work 
of the International Liaison Committee on 
Resuscitation. Some of the background reasoning 
behind the development of these guidelines is 
discussed. 

Basic life support 
The term basic life support (BLS) refers to 
maintaining an airway and supporting breathing and 
the circulation. It comprises the following elements: 
initial assessment, airway maintenance, expired air 
ventilation (rescue breathing; mouth-to-mouth 
ventilation) and chest compression. When all are 
combined the term cardiopulmonary resuscitation 
(CPR) is used. BLS implies that no equipment is 
used; when a simple airway or face mask for mouth- 
to-mask resuscitation is used, this is defined as 
“basic life support with airway adjunct”. 

The purpose of BLS is to maintain adequate 
ventilation and circulation until a means can be 
obtained to reverse the underlying cause of the 
arrest. It is therefore a “holding operation”, although 
on occasion, particularly when the primary 
pathology is respiratory failure, it may itself reverse 
the cause and allow full recovery. 

History 
The earliest reference to mouth-to-mouth ventila- 
tion is considered to be in the Bible, when God 
created Adam,10 and when the prophet Elisha 
revived an apparently dead child.11 An early medical 
report of success was reported by Tossach in 1744.61 
After this report, however, there was no further 
progress with the technique, and attention was 
turned towards manual methods such as those 
described by Silvester,67 Schafer64 and Holger 
Nielsen.33 It is possible that the prudery of the 
Victorian era prevented acceptance of any method 
which involved lip contact, but it was not until 
the 1950s that mouth-to-mouth ventilation was 
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rediscovered and became accepted universally as the 
method of choice. The inefficiency of the manual 
methods has led to them being abandoned.59 

Closed chest cardiac massage was first described 
in 1878 by Boehm61 and used successfully in a few 
cases of cardiac arrest over the next 10 years. After 
that, however, open chest massage became the 
standard management for cardiac arrest until 1960, 
when the classic article on closed chest massage by 
Kouwenhoven, Jude and Knickerbocker was 
published.44 As this coincided with the rebirth of 
mouth-to-mouth ventilation, 1960 could be con- 
sidered the year in which modern cardiopulmonary 
resuscitation was born. 

Does BLS work? 
Approximately 70% of all cases of cardiac arrest 
occur out of hospital, often in the victim’s home.27 
Early intervention by a bystander—calling for the 
emergency services and initiating CPR—can 
materially improve eventual outcome.18 The sooner 
that BLS can be instituted the better is the out- 
come.21 The concept of the “chain of survival” (see 
fig. 1) emphasizes that optimum results can be 
achieved only with the four elements of: early access, 
early CPR, early defibrillation and early advanced 
cardiac life support.19 Most cases of survival from 
cardiac arrest occur when the victim is in ventricular 
fibrillation, and the effect of CPR is to prevent this 
rhythm from degenerating into asystole,74 the 
prognosis for which is poor.77 The provision of a 
defibrillator at the earliest possible opportunity is of 
prime importance. The longer the delay before this 
can be achieved, the more important is the provision 
of CPR.12 The opposite is also the case; where the 
emergency back-up is so well advanced that a 
defibrillator can be provided on scene within 3–4 
min, initial CPR is of little benefit.71 

For a witnessed, out-of-hospital cardiac arrest 
when the victim is in ventricular fibrillation, a 
survival rate to leaving hospital of approximately 
30% should be possible.23 Recent reports show that 
this can be achieved in Europe.25 

If cardiac arrest occurs in hospital, the outcome 
depends on the underlying condition of the 
patient41: approximately 15% may be expected to 
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leave hospital alive.73 For these patients, CPR may 
play a much lesser role compared with defibrillation 
and advanced life support.41 

BLS guidelines 
Since 1975 the American Heart Association has 
periodically issued standards and guidelines for the 
performance of resuscitation including BLS.24 68 69 70 
These guidelines have been followed by many 
organizations throughout the world, but there have 
also been numerous variations. In 1992 the 
European Resuscitation Council issued guidelines 
particularly appropriate to the emergency care 
facilities available within Europe.5 The Resuscitation 
Council (UK) adopted these guidelines which then 
became the standard for this country.26 

In 1993 the Basic Life Support Group of the 
International Liaison Committee on Resuscitation 
(ILCOR) was formed to review existing BLS 
guidelines from around the world, and to produce a 
document, or “advisory statement”, that could be 
used as a resource by organizations wishing to 
develop their own guidelines. The group consists of 
representatives from resuscitation councils through- 
out the world, including the American Heart 
Association, Australian Resuscitation Council, 
European Resuscitation Council, Heart and Stroke 
Foundation of Canada, and Resuscitation Council 
of Southern Africa. An “advisory statement” on BLS 
(and on advanced life support and paediatric life 
support) has now been produced.37 This advisory 
statement has been adopted, with minor modifica- 
tions, by the Resuscitation Council (UK) and is 
presented below. 

Even though the value of early, bystander CPR is 
universally recognized and public CPR programmes 
have been in existence for approximately 30 yr, most 
communities still fail to train a sufficiently high 
proportion of the public to perform basic life 
support.27 Paradoxically, in some high-risk popula- 
tions, the likelihood of bystander CPR being 
performed is particularly poor.8 23 

The special challenge when producing guidelines 
for BLS is to make them equally applicable for use 
by members of the general public and by health care 
professionals. 

The BLS group of ILCOR set itself four objec- 
tives—the advisory statements had to: (a) embrace 
modern scientific opinion; (b) be as simple as poss- 
ible to aid skill retention; (c) be the best advice avail- 
able whatever the cause or nature of the 
cardiopulmonary arrest; (d) be acceptable to all 
countries and organizations. 

Inevitably, objectives (c) and (d) required 

compromise decisions. Some variations had to be 
incorporated to allow for the different causes of 
collapse, particularly the difference between primary 
respiratory and primary cardiac arrest. It was also 
accepted that differences in the level of national and 
local emergency medical services would dictate the 
optimum point in the resuscitation attempt when the 
lone rescuer should leave the victim to go to obtain 
help. 

What should be taught? 
What the public is taught must be based on the most 
up-to-date available scientific evidence. BLS skills 
have to be taught, learnt and remembered, yet are 
often only used for the first time months or years 
later. It is well recognized that skill decay is rapid, 
even among professionals.9 15 54 This may be caused 
partly by poor standards of teaching,42 but partly 
also by the highly complex nature of the psycho- 
motor skills involved. Within 4 months of being 
trained, 50% of first aiders were unable to perform 
adequate CPR on a manikin35; 6 months after a 
public course in BLS, only approximately 7% of 
those attending were deemed able to perform safe 
and effective CPR.51 

The psychomotor skills required for BLS are 
particularly susceptible to rapid decay. Almost 50 
separate skills are needed to perform the current 
sequence of CPR, which is partly the reason why 
learning and retention are difficult.30 Clearly it 
would be possible to simplify BLS techniques for the 
lay person to no more than “pump and blow”. In 
contrast, far more complicated procedures than 
those currently published could be developed by the 
addition of more comprehensive assessment of the 
victim, and different emphasis of management 
depending on the aetiology of the respiratory or 
cardiac arrest. It is not known how “simple” training 
could be made in order to aid skill retention, while 
still maintaining clinical effectiveness. 

There is uncertainty within the literature regard- 
ing how “good” CPR has to be in order to save a 
life.45 Do victims who receive perfectly performed 
compressions and rescue breathing (so called “good 
CPR”) fare better than victims who receive less 
effective CPR? A definitive answer is still awaited, 
but the clear conclusion from many studies is that 
the lowest survival rates occur when there is no 
attempt at CPR.12 Any CPR is better than no CPR. 
Therefore, a simple, basic approach that can be 
taught effectively to the largest number of people 
should help to increase the pool of individuals 
willing to attempt BLS. 

The following sequence of actions is aimed primarily 

 

Figure 1 The concept of “chain of survival”. The concept emphasizes that optimum results can be achieved only 
with the four elements of: early access, early CPR, early defibrillation and early advanced cardiac life support. 
BLS�Basic life support, VF�ventricular fibrillation. 
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at the single lay rescuer dealing with an adult victim. 
Health care providers and emergency personnel are 
likely to possess extended resuscitation skills, and 
the situations in which they may be called upon to 
use these skills often require more complicated BLS 
guidelines. The underlying principles, however, 
remain the same. 

These guidelines are intended for the resuscitation 
of adults, but the principles can be applied effectively 
to infants and children. Guidelines specific to infants 
and children are discussed elsewhere in this issue 
of the journal. In the following descriptions, the 
masculine includes the feminine. 

Sequence of actions (fig. 2) 
1. Ensure safety of rescuer and victim. 
2. Check the victim and see if he responds. 
! Gently shake his shoulders and ask loudly: “Are 
you all right?” 
3A. If he responds by answering or moving. 
! Leave him in the position in which you find him 
(provided he is not in further danger), check his 
condition and get help if needed. 
! Reassess him regularly 
3B. If he does not respond. 
! Shout for help. 
! Open his airway by tilting his head and lifting his 
chin: if possible with the victim in the position in 
which you find him, place your hand on his forehead 
and gently tilt his head back keeping your thumb and 
index finger free to close his nose if rescue breathing 
is required; at the same time, with your fingertip(s) 
under the point of the victim’s chin, lift the chin to 
open the airway; if you have any difficulty, turn the 
victim onto his back and then open the airway as 
described. Avoid head tilt if trauma to the neck is 
suspected. 
4. Keeping the airway open, look, listen and feel for 
breathing (more than an occasional gasp). 

Look for chest movements; listen at the victim’s 
mouth for breath sounds; feel for air on your cheek. 
! Look, listen and feel for up to 10 s before deciding 
that breathing is absent. 
5A. If he is breathing (other than an occasional gasp). 
! Turn him into the recovery position. 
! Check for continued breathing. 
5B. If he is not breathing. 
! Send someone for help or, if you are on your own, 
leave the victim and go for help (see below); return 
and start rescue breathing as below. 
! Turn the victim onto his back if he is not already 
in this position. 
! Remove any visible obstruction from the victim’s 
mouth, including dislodged dentures, but leave well 
fitting dentures in place. 
! Give two effective rescue breaths, each of which 
makes the chest rise and fall: ensure head tilt and 
chin lift; pinch the soft part of his nose closed with 
the index finger and thumb of your hand on his fore- 
head; open his mouth a little, but maintain chin lift; 
take a breath and place your lips around his mouth, 
making sure that you have a good seal; blow steadily 
into his mouth for approximately 1.5–2 s watching 
for his chest to rise; maintaining head tilt and chin 
lift, take your mouth away from the victim and watch 
for his chest to fall as air comes out. 
! Take another breath and repeat the sequence as 
above to give two effective rescue breaths in all. 
! If you have difficulty achieving an effective 
breath: re-check the victim’s mouth and remove any 
obstruction; re-check that there is adequate head tilt 
and chin lift; make up to five attempts in all to 
achieve two effective breaths; even if unsuccessful, 
move on to assessment of circulation. 
6. Assess the victim for signs of a circulation. 
! Look for any movement, including swallowing or 
breathing (more than an occasional gasp). 
! Check the carotid pulse. 
! Take no more than 10 s to do this. 

 

Figure 2 Algorithm for adult basic life support. The sequence of actions is aimed primarily at the single lay rescuer 
dealing with an adult victim. 
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7A. If you are confident that you can detect signs of a 
circulation within 10 s. 
! Continue rescue breathing, if necessary, until the 
victim starts breathing on his own. 
! Approximately every minute re-check for signs of 
a circulation; take no more than 10 s each time. 
! If the victim starts to breathe on his own but 
remains unconscious, turn him into the recovery 
position. Check his condition and be ready to turn 
him onto his back and re-start rescue breathing if he 
stops breathing. 
7B. If there are no signs of a circulation, or you are at all 
unsure. 
! Start chest compression: locate the lower half of 
the sternum and place the heel of one hand there, 
with the other hand on top of the first; interlock the 
fingers of both hands and lift them to ensure that 
pressure is not applied over the victim’s ribs. Do not 
apply any pressure over the upper abdomen or 
bottom tip of the sternum; position yourself 
vertically above the victim’s chest and, with your 
arms straight, press down on the sternum to depress 
it between 4–5 cm (1.5–2 in); release the pressure, 
then repeat at a rate of approximately 100 times a 
minute (a little less than two compressions a 
second). Compression and release should take an 
equal amount of time. 
! Combine rescue breathing and compression: 
after 15 compressions tilt the head, lift the chin 
and give two effective breaths; return your hands 
immediately to the correct position on the sternum 
and give another 15 compressions, continuing 
compressions and breaths in a ratio of 15:2. 
8. Continue resuscitation until: 
The victim shows signs of life, qualified help arrives 
or you become exhausted. 

Readers will note a number of changes between 
this sequence of actions and the BLS guidelines 
adopted by the Resuscitation Council (UK) in 
1992.39 Many of the changes are minor and repre- 
sent consensus agreement. However, there are a 
number of topics where an explanation of how the 
final decisions were reached is of value. 

Volume and rate of ventilation 
Rescue breathing has been a well accepted technique 
of airway management in BLS since the early 
1960s.60 The volume of air required for each infla- 
tion has been quoted as 800–1200 ml, with each 
breath taking 1–1.5 s.24 

Artificial ventilation without airway protection 
(such as tracheal intubation) carries a high risk of 
gastric inflation, regurgitation and pulmonary 
aspiration.6 The risk of gastric inflation depends on: 
(a) proximal airway pressure, which is determined by 
tidal volume and inflation rate; (b) alignment of the 
head and neck, and degree of patency of the airway; 
and (c) opening pressure of the lower oesophageal 
sphincter (approximately 20 cm H2O).57 

It has been shown recently that a tidal volume of 
400–500 ml is sufficient to provide adequate ventila- 
tion in adult BLS because carbon dioxide delivery 
during cardiac arrest is very low.7 34 Although this 
value is lower than that recommended previously, it 

is consistent with the accepted teaching that tidal 
volume should be that which causes the chest to rise 
as in normal spontaneous breathing. 

During combined rescue breathing and chest 
compression, the rate of ventilation is dependent on 
both the ventilation volume and compression rate. 
An inflation time of 1.5–2 s diminishes the risk of 
exceeding the oesophageal opening pressure and 
results in an inflation/exhalation cycle of approxi- 
mately 3 s. A chest compression rate of approxi- 
mately 100 per minute is recommended (see below). 
It therefore takes 9 s to perform 15 cardiac compres- 
sions. Allowing 6 s for the two rescue breaths, single 
rescuer CPR should result in about 8 breaths and 
60 chest compressions per minute.6 

Circulatory assessment 
The single most important sign of cardiac arrest in 
an unconscious, non-breathing adult has always 
been the absence of a carotid pulse. Current teach- 
ing is that pulselessness should lead to the initiation 
of chest compression. The time allowed to feel for 
the pulse differs between resuscitation councils5 24 43 
but none recommends more than 10 s for a normo- 
thermic victim, as time is critical when starting CPR. 

Should the “carotid pulse check” still be taught as 
the sole criterion for the initiation of chest compres- 
sion? Is the carotid pulse check in fact difficult, 
particularly for lay persons? 

Recent studies have strongly suggested that the 
time needed to diagnose with confidence the pres- 
ence or absence of a carotid pulse is far greater than 
the 5–10 s normally recommended, with times in 
excess of 30 s being needed to achieve a diagnostic 
accuracy of 95%.2 28 29 47 Even with prolonged palpa- 
tion, 45% of carotid pulses may be pronounced 
absent when in fact present.20 It should also be borne 
in mind that most of the studies were undertaken 
using normotensive volunteers, a situation far 
different from finding a collapsed, cyanosed 
victim in the street who is likely to be hypotensive, 
vasoconstricted or worse. 

Many ambulance services offer CPR instruction 
over the telephone to callers reporting victims who 
have collapsed. The criteria for advising CPR are 
normally a combination of unresponsiveness and 
lack of breathing.48 It is not usual practice for the 
dispatcher to ask for a carotid pulse check before 
advising chest compression, mainly because of the 
perceived difficulty in describing the technique over 
the telephone. 

As a result of these considerations the BLS group 
of ILCOR has recommended that the carotid pulse 
check should be “de-emphasized” and that other 
criteria should be used to determine the need for 
chest compression in an unresponsive, apnoeic adult 
patient. It was decided to use the expression: “Look 
for signs of a circulation”, to include looking for 
movement and checking the carotid pulse. The 
rescuer should limit the time taken for this check to 
no more than 10 s. Therefore, absence of any 
obvious signs of life, not necessarily absence of the 
carotid pulse, should be sufficient indication to 
initiate chest compression. 
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It should be emphasized that this departure from 
current teaching is aimed, at least for now, only at 
the lay rescuer; checking for a pulse remains an 
important part of advanced life support and the 
algorithm for use of automatic external defibrillators. 

Rate of chest compression 
The original term “cardiac massage” and its 
successor “external cardiac compression” reflect the 
initial theory as to how chest compressions achieve 
an artificial circulation—namely, by squeezing the 
heart. This “heart pump theory”44 was criticized in 
the mid-1970s, first because echocardiography 
demonstrated that the cardiac valves become 
incompetent during resuscitation55 76 and, second, 
because coughing alone was shown to produce a life- 
sustaining circulation.17 The alternative “thoracic 
pump” theory58 proposes that chest compression, by 
increasing intrathoracic pressure, propels blood out 
of the thorax; forward flow occurs because veins at 
the thoracic inlet collapse while the arteries remain 
patent. 

An extension of the controversy raised by these 
conflicting theories is the argument as to whether or 
not the rate of chest compression during resuscita- 
tion should be fast or slow. In practice, compression 
rates of 40–120 per minute have successfully resusci- 
tated patients in cardiac arrest; changes in national 
and international recommendations reflect mainly 
changes in consensus opinion. It is important, 
however, to recognize that even when performed 
optimally, chest compressions do not achieve more 
than 30% of the normal cerebral perfusion.61 

Because a more rapid rate of chest compression is 
required in infants and children, and because simpli- 
fication of the guidelines is seen as an important 
objective, a universal compression rate of 100 per 
minute (expressed for the lay person as: “a little 
slower than two a second”) seems an admirable 
compromise. 

What is important, however, is that the compres- 
sion and relaxation phases should each occupy about 
half the compression: relaxation cycle in order to 
maximize blood flow.75 In practice, this is difficult to 
achieve.38 

Call first—call fast 
The first link in the “chain of survival”19 is to gain 
access to the emergency medical services. Advice as 
to the optimum time during a resuscitation attempt 
at which to leave the victim to go for help depends on 
several factors: whether the rescuer is alone; whether 
the victim has a primary respiratory or primary 
cardiac arrest; the distance to the nearest point of aid 
(for example a telephone); and the facilities offered 
by the emergency services. 

The importance of early defibrillation in the treat- 
ment of sudden cardiac death is now accepted, and 
major initiatives are moving forward to deliver a 
defibrillator and the first shock at the earliest possible 
moment.22 The 1992 AHA guidelines24 emphasized 
that the rescuer should, if no other help is available, 
leave an adult victim immediately after establishing 

unresponsiveness in order to call an ambulance or 
emergency medical service (“phone first”). The ERC 
guidelines5 advise that a shout for assistance should 
be made as soon as the victim is found to be uncon- 
scious, but that the loan rescuer should not leave to 
go for help until cardiac arrest is diagnosed by means 
of a pulse check (“phone fast”). Both the AHA and 
ERC guidelines seek to ensure that a defibrillator 
reaches the victim at the earliest appropriate oppor- 
tunity. Both agree that if the victim is a child, the 
rescuer should provide rescue support (ventilatory or 
circulatory or both) for about 1 min before leaving 
the victim and calling the rescue team.50 

In children the aetiology of cardiopulmonary 
arrest is different from that of the adult.40 
Respiratory arrest is far more common than cardiac 
arrest which, if it occurs, is usually secondary to 
respiratory arrest. The outcome of attempts at 
resuscitation from cardiac arrest in children is dismal 
at best, with a high chance of poor neurological 
status afterwards.65 Survival after cardiopulmonary 
arrest in children is dependent mainly on the 
immediate provision of effective rescue breathing,31 
hence the recommendation of 1 min rescue support 
before leaving and phoning for help. 

Although the current (and proposed) guidelines 
define a child as up to the age of an adult (presumed 
18 yr), there is evidence that the increased frequency 
of primary respiratory arrest persists until approxi- 
mately 30 yr of age.1 49 A difficulty that would be 
encountered using this age as the cut-off between 
going for help at once or undertaking initial basic life 
support, would be finding a way of describing 
(particularly to the lay person) how to determine the 
age of the collapsed adult victim. As so often is the 
case, a “best compromise” wins the day. 

In the USA a “call first” policy exists, with full 
emergency service dispatch taking place if a victim is 
reported to be unresponsive. The ambulance service 
in the UK is moving towards the US model of 
priority-based dispatch, and when an emergency call 
is received, the caller is now usually asked whether 
the victim is conscious or unconscious, breathing or 
not breathing. Unlike the US system, however, a top 
priority dispatch takes place only if the victim is 
unconscious and not breathing. As already dis- 
cussed, the presence or absence of a pulse is not a 
factor in determining priority further. Because of the 
different policies of the two countries, the 
Resuscitation Council (UK) advises that the time for 
the lone rescuer to leave the victim to go for help 
should normally be immediately after establishing 
absence of breathing. 

There is a further argument against giving two 
breaths before a rescuer leaves the victim. It has 
been shown that in some communities there is a 
reluctance to perform rescue breathing, or a delay in 
starting ventilation, on a stranger because of concern 
over disease transmission, particularly the fear of 
contracting HIV.14 53 By advising that a call to the 
ambulance service should be made as soon as the 
absence of breathing has been established, help can 
be found with the minimum of delay. 

For of all these reasons, the Resuscitation Council 
(UK) has endorsed the following advice: 
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When to get help 

It is vital for rescuers to get help as quickly as 
possible. 
! When more than one rescuer is available, one 
should start resuscitation while another rescuer goes 
for help. 
! A lone rescuer has to decide whether to start 
resuscitation or to go for help first. In these circum- 
stances, if the likely cause of unconsciousness is 
trauma (injury), drowning or if the victim is an infant 
or a child, the rescuer should perform resuscitation 
for approximately 1 min before going for help. 

If the victim is an adult, and the cause of uncon- 
sciousness is NOT trauma or drowning, the rescuer 
should assume that the victim has a heart problem 
and go for help immediately after establishing 
unresponsiveness and the absence of breathing. 

Recovery position 
The airway of an unconscious victim who is 
breathing spontaneously is at risk of obstruction by 
the tongue and from inhalation of mucus and vomit. 
Placing the victim on the side helps to prevent these 
problems, and allows fluid to drain easily from the 
mouth. This lateral, coma, side or recovery position, 
has been advocated in anaesthesia for more than 
100 yr13 and is still standard practice today. It is 
surprising, therefore, that its introduction into first 
aid practice was only within the past 50 yr.63 Perhaps 
even more surprising is that in 1992 there was 
no mention of a recovery position in the AHA 
guidelines.24 

Some compromise is needed when positioning the 
victim; a true lateral posture tends to be unstable, 
involves excessive lateral flexion of the cervical spine 
and results in less free drainage from the mouth. A 
near-prone position, on the other hand, can result in 
under ventilation because of splinting of the 
diaphragm and reduction in pulmonary and thoracic 
compliance.62 

Potential injury to the victim has also to be con- 
sidered.3 There have been several recent reports of 
interference with upper limb blood flow in associa- 
tion with the recovery position advocated by the 
European Resuscitation Council.32 36 This involves 
the lowermost arm being brought into a ventral 
position with the uppermost arm crossing it and 
producing a pressure effect on the blood vessels and, 
possibly, the nerve supply. Placing the lowermost 
arm in a dorsal position may not necessarily be the 
answer, as this involves movement that could, 
at least theoretically, injury the shoulder joint. 
However, it is the compromise chosen by the 
Resuscitation Council (UK) for its 1997 guidelines. 

There is inadequate published evidence for 
definite conclusions but the recognition of the 
potential for harm and benefit from placing the 
victim on the side must be remembered. 

Many different versions of the recovery position 
exist, each with its own advocates. The BLS group of 
ILCOR concluded that it was unable to recommend 
one specific position, but instead agreed on six 
principles that should be followed when managing 

the unconscious, spontaneously breathing victim: 
1. The victim should be in as near a true lateral 
position as possible with the head dependent to 
allow free drainage of fluid. 
2. The position should be stable. 
3. Any pressure on the chest that impairs breathing 
should be avoided. 
4. It should be possible to turn the victim onto the 
side and return to the back easily and safely, having 
particular regard to the possibility of cervical spine 
injury. 
5. Good observation of, and access to, the airway 
should be possible. 
6. The position itself should not give rise to any 
injury to the victim. 

The future 
If one adheres strictly to the definition of basic life 
support as the maintenance of an airway and support 
of breathing and circulation without the use of 
equipment, there is limited scope for improving the 
current techniques. 

Based on the “thoracic pump” theory of chest 
compression, the greater the intrathoracic pressure 
produced, the better should be the forward flow of 
blood. Experimentally this has been achieved by 
simultaneous compression and ventilation, but 
intubation with a cuffed tracheal tube is needed to 
protect the airway from refluxing gastric contents, 
and to avoid gastric insufflation.16 Increasing intra- 
abdominal pressure by the use of an abdominal 
“vest” also results in an improvement in blood flow 
during cardiac arrest, but again requires the use of 
equipment.66 

Within the strict definition of basic life support, 
improvement in aortic arterial pressure has 
been achieved during cardiac arrest without any 
extraneous equipment by simultaneous chest and 
abdominal compression,4 and by increasing the rate 
of chest compression to 120 per minute.72 There has 
also been a tentative suggestion that a return to open 
chest CPR might be of benefit in some cases.56 

It is important, however, to bear in mind that 
there is no published evidence that any of these tech- 
niques produce a significant improvement in the 
outcome of cardiac arrest in the human victim. 

The use of a device (Ambu CardioPump) to pro- 
duce “active compression–decompression” CPR is 
currently creating a lot of interest, and a flurry of 
articles in the resuscitation literature. The principle 
of this device is based on a case described in 1990 of 
a human resuscitated with the help of a “plumber’s 
helper”, better known in the UK as a plunger used 
for unblocking sink and WC outflows.46 A rubber 
suction cup is used alternately to compress then re- 
expand the chest, thus improving venous return. 
The reports are encouraging, but proof of increased 
survival after cardiac arrest is still awaited.52 If this is 
forthcoming, the device may represent an important 
advance in basic life support, albeit with the use of 
an adjunct. 

For the time being, the way to improve survival, 
particularly in out-of-hospital cardiac arrest, lies 
with increased public education in the basic 
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techniques of rescue breathing and chest compres- 
sion, linked closely to greater awareness of the need 
to call early for the emergency services and the 
provision of first responder defibrillation. 
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