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Fluid resuscitation with colloid or crystal-
loid solutions in critically ill patients: a
systematic review ofrandomised trials
G Schierhout, I Roberts
BM7 1998;316:961-4
Overview-A meta-analysis of all trials com-
paring crystalloid with colloid in the acute
resuscitation of hypovolaemic patients requir-
ing volume replacement.
Design and methods-Relevant randomised
controlled trials (RCTs) were sought using all
available electronic databases and by manual
searching of 29 journals. There were no
language restrictions. Two independent re-
searchers then decided which papers should be
included. No restrictions were placed on the
type of colloid or crystalloid used. Patient
groups included those with hypovolaemia due
to trauma, surgery, burns or sepsis, including
acute respiratory distress syndrome. The out-
come measure used was mortality.
Data extraction, analysis, and statistics-Trials
were stratified depending on the category of
injury requiring treatment. Bias caused by
poor concealment was taken into account by
further stratification. Relative risks and 95%
confidence intervals for mortality were calcu-
lated by the Mantel-Haenszel method.
Heterogeneity between trials was tested for
using X2 tests. Funnel plot asymmetry was then
used to overcome selective publication of
RCTs with positive findings (publication bias).
Results-48 trials were identified of which 26
were included, representing 1315 patients. Ini-
tially there was no difference between the two
groups. However, when the trials with inad-
equate concealment of patients were removed,
the pooled relative risk showed an increased
mortality for colloids compared to crystalloids
(relative risk 1.29 95% confidence interval
0.94 to 1.77)
The authors conclude that there is an abso-

lute risk of 4% mortality associated with
colloids and recommend that they should no
longer be used in the resuscitation setting.
Critique
* It is not made explicit that all the included

RCTs were critically appraised and validated
using evidence based medicine criteria.

* It is not stated whether patients were ana-
lysed in each study on an intention to treat
basis.

* All studies involved use very small
numbers of patients, a factor known to cause
misleading conclusions in meta-analyses.' 2

The papers used may show statistical homo-
geneity, but they exhibit considerable clinical
heterogeneity. Different patient groups, differ-
ent fluid regimens, and different colloids are all
represented. Nineteen trials use colloids which
are not available in the UK. The endpoint is
death and yet the period of follow up is not
fixed and sometimes not even stated.
Conclusion-Three separate groups of patholo-
gies with separate outcomes and effect size
have been combined to produce an answer
which is not present in any of them in isolation.
We feel that we cannot accept the authors'
conclusions. A large scale RCT is required to
answer the question.

1 Oxman AD. Users guide to the medical literature. How to
use an overview. JAMA 1994;272:1367-71.

2 Vermeulen LC, Ratko TA, Erstad BL. A paradigm for con-
sensus. The University Hospital guidelines for the use of
albumin, non-protein colloid, and crystalloid solutions.
Arch Intern Med 1995;373-9.

Implementation of the Ottawa knee rule
for the use of radiography in acute knee
injuries
I G Stiell, G A Wells, R H Hoag, et al
JAMA 1997;278:2075-9
One million knee injuries present to emergency
departments in North America. The majority
have radiography, even though fewer than 7%
of x rays show a fracture. The Ottawa knee
rules were designed using patient data to
predict when a fracture was likely to occur and
hence to reduce unnecessary radiography.

This study was designed to assess the impact
on clinical practice in two hospitals for one
year before and one year after the implementa-
tion of the rules. Two other hospitals of similar
size were used as controls during both periods.
Almost 4000 patients were recruited. The

participating hospitals reduced their radio-
graphy rate by 26.4% (77.6% v 57.1 %),
p<0.001, while the control group showed a
reduction of only 1.3% (76.5% v 75.9%),
p<0.6.
No fractures were missed in the participating

group. Average time spent in the department
was reduced (85.7 min v 118.8 min). Treat-
ment costs were reduced ($80 v $103) and
patient satisfaction with their treatment on
telephone follow up was identical.
The Ottawa knee rules should be adopted in

the UK.
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Local anaesthetic infiltration prior to
arterial puncture for blood gas analysis
J V J Lightowler, M W Elliot
Journal of the Royal College ofPhysicians
1 997;3 1:645-6
Infiltration of 0.5 ml 2% local anaesthetic is
recommended before arterial puncture for
blood gas analysis by the British Thoracic
Society. A telephone survey of 100 randomly
selected UK hospital doctors in relevant
specialties revealed that only 1% routinely use
local anaesthetic. Reasons given for not using
local anaesthetic by the remainder included
ignorance of the technique, the belief that it
was as painful as the arterial puncture itself,
that it was too time consuming, and that it
would make the arterial puncture more techni-
cally difficult.
A double blinded RCT was devised to com-

pare saline with local anaesthetic before
arterial puncture with a control group that
used neither. The findings showed that local
anaesthetic was preferred by both patients and
doctors (p 0.001 and p 0.024 respectively).
The use of local anaesthetic did not make arte-
rial puncture more difficult.

Experience of the use of CPAP therapy in
the emergency management of acute
severe cardiogenic pulmonary oedema
A M Kelly, C Georgakas, S Bau
Australian and New Zealand Journal ofMedicine
1 997;27:3 19-23
One hundred and seven charts belonging to
patients who presented with acute pulmonary
oedema to a teaching hospital with continuous
positive airway pressure (CPAP) facilities were
retrospectively assessed. Acute pulmonary
oedema was defined as an oxygen saturation of
less than 60 mm Hg [8.0 kPa] on air at presen-
tation in the absence of cardiogenic shock.
Seventy five patients were placed on CPAP
(the decision on whether to use CPAP was left
to the attending physician). Five patients failed
to tolerate the tight fitting mask and three
patients required subsequent intubation; no
patients suffered from barotrauma. The au-
thors conclude that CPAP is a safe treatment
for patients with acute pulmonary oedema and
that its use may well have saved many patients
from ventilation on an intensive care unit.

Keep the nail plate on with Histoacryl
J Stanislas, M Waldram
Injury 1997;28:507-8
Prospective study of 16 avulsed nail plates and
associated injuries. After nail bed repair nail
plates were replaced under the eponychial fold
and glued to the nail matrix, and the patients
were followed up between four and 22 months.
The authors concluded Histoacryl use to
secure nail plates after nail bed repair is easy
and effective, provides good anchorage, accept-
able cosmetic results with no local adverse
reactions, and avoids the complications of a
suture.

Digital blocks with adrenaline an old
dogma refuted
P Sylaidis, A Logan
Journal ofHand Surgery [British]
1998;23: 17-19
A prospective study was carried out of 106
patients requiring digital anaesthesia using 4.5
ml of 2% lignocaine with 1:80 000 adrenaline.
In most cases a digital tourniquet was also
used. Perfusion of the fingers persisted in every
case as determined by clinical impression, dig-
ital blood pressure and fingertip temperature,
with no cases of irreversible digital artery vaso-
spasm or digital ischaemic necrosis. The
authors comment that this should come as no
surprise since adrenaline-containing anaes-
thetics are commonly used at other end arterial
sites such as the teeth, nipples, ears, nasal tip
and even the penis, and that the only reported
incidents of adrenaline related digital ischae-
mic necrosis occurred with accidental injection
of 1:1000 adrenaline. They conclude that dig-
ital blocks with 2% lignocaine with 1:80 000
adrenaline are not only safe but provide mark-
edly prolonged anaesthesia.

Status epilepticus
D Lowenstein, B Alldredge
New EnglandJournal ofMedicine
1 998;338:970-6
An interesting review giving an American per-
spective on the management of status epilepti-
cus. An algorithm is provided, with evidence
for the selection of the chosen drugs. Lo-
razepam is given as a first line treatment in
preference to diazepam due to its longer dura-
tion of antiseizure effect followed by phenytoin
or fosphenytoin, phenobarbitol, and then
anaesthetic doses of midazolam or propofol.
The review highlights the need for early inter-
vention due to the inverse relationship between
duration of seizure and responsiveness to drug
therapy, and the importance of general meas-
ures such as passive cooling for the commonly
associated hyperthermia to minimise central
nervous system injury. It also recommends
electroencephalographic monitoring for pa-
tients who have received paralysing agents, or
who remain unconscious after the initial phase
of drug treatment, or who require prolonged
therapy for refractory status epilepticus.

Skull radiographs and children with blunt
head injury
D Lloyd
British Journal ofSurgery 1998;85:580-1
An editorial discusses the results of two
prospective studies which challenge the role of
skull radiography. The unreliability of skull frac-
ture as a marker for intracranial injury is
highlighted along with the significant false posi-
tive and false negative interpretation of skull
radiographs by accident and emergency (A&E)
staff. The author recommends patients with
symptoms of possible neurological injury, nota-
bly headache, vomiting, and drowsiness, should
be observed in hospital and computed tomogra-
phy performed if symptoms continue or
progress, and suggests skull radiographs should
be restricted to patients with suspected
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non-accidental injury, penetrating injury, or
depressed fracture. Acknowledgment is given to
the predicament facing A&E staff requesting
skull radiography for medicolegal reasons, but
the bottom line is: if they need a test, they need
the test. Let's hope the radiologists have read
this.

Point of care testing: randomised
controlled trial of clinical outcome
J Kendall, B Reeves, M Clancy
BMJ 1998;316:1052-7
Overview-Point of care testing has been
defined as any laboratory test performed
outside a hospital's central laboratory. Intui-
tively, faster test results should lead to more
rapid diagnosis and the initiation of treatment,
and reduce the amount of time a patient
spends in the A&E department, and ultimately
result in improved clinical outcome. However
previous evaluations of point of care testing
have failed to address the issue of benefit to
patients. Evidence of benefit needs to be deter-
mined before such technology is widely
adopted in the UK.
Objectives-To describe the proportion of
patients attending an A&E department for
whom blood analysis at the point of care
brought about a change in management; to
measure extent to which point of care testing
resulted in differences in clinical outcome for
these patients when compared with patients
whose samples were tested by the hospital
laboratory.
Design and methods-Open, single centre, RCT.
A total of 1728 adult patients attending the
A&E department and requiring blood tests
were recruited over 210 eight hour sampling
periods during one year, which equally repre-
sented all hours of the day and all days of the
year. Blood samples were randomised to either
point of care or central laboratory testing. The
point of care testing was performed using the
handheld I-STAT device, which provided
results for sodium, potassium, glucose, urea,
chloride, haemoglobin and packed cell volume,
pH, oxygen and carbon dioxide tension, bicar-
bonate, base excess, and oxygen saturation
within two minutes. A brief interview of the
attending doctor before and after results were
available established whether they led to any
change in management.
Outcome measures-Mortality, length of hospi-
tal stay, admission rates from A&E, time spent
waiting for test results, time to management
decision, time spent in A&E, proportion of
patients for whom point of care testing
changed diagnosis, treatment plan, or plans for
further care, or brought about time critical
changes in treatment.
Results and analysis-Faster availability of
results led to earlier decisions on management.

Fifty nine out of 859 patients (6.9%, 95% con-
fidence interval 5.3% to 8.8%) whose samples
were analysed at the point of care had changes
in management in which timing was consid-
ered to be critical by a panel of experienced cli-
nicians. Point of care testing influenced treat-
ment in 14% of cases overall, and influenced
plans for further care in an additional 2.9%.
Unnecessary treatment was prevented in 3.6%
of patients, which may represent a cost saving
(not quantified). However there were no
significant differences in time spent in A&E,
regardless of whether the patients were admit-
ted or discharged. There were also no differ-
ences in the length of inpatient stay, mortality,
or admission rates.
Critique-The evidence from this trial can be
considered valid in that there was randomisa-
tion, the randomisation schedule was con-
cealed, all patients who entered the trial were
accounted for at the end of the trial and they
were analysed in the groups to which they were
randomised. In addition, the characteristics of
the two groups of patients were similar at the
start of the trial.
The most convincing apparent clinical ben-

efit was the change in management considered
to be time critical for 6.9% of the point of care
group. This can be expressed as a number
needed to "treat" (NNT) with I-STAT to pro-
duce one time critical intervention = 1/6.9% =
15 patients. However, one of the time critical
interventions was the administration of intra-
venous glucose based on the I-STAT glucose
result. This is one scenario where A&E depart-
ments universally already have point of care
testing. Correcting for this gives an NNT of
1/6.5% or 16 patients.
No difference in mortality was demon-

strated, although the authors comment that the
study had low power to detect a clinically
important difference in mortality. The lack of
difference in amount of time spent in the
department implies that the availability of
blood test results is not a rate limiting step, and
in the study hospital "further care is almost
always limited by the availability of inpatient
beds".

Overall, this study provides valid, important
evidence for the limited benefit of point of care
testing as applied to a representative sample of
general adult A&E cases. Further study is
needed to identify subgroups of patients for
whom point of care testing may result in a
clearer clinical benefit. The application of these
results to other hospitals should take into
account local laboratory delays, bed availabil-
ity, and case mix (as well as economic
considerations) before the decision to adopt or
reject point of care testing is made.
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Figure I Bruising indicating the position of the
seat belt (arrow).

fastening at the level of the lower thorax (fig
1). In view of the patient's obesity and heavy
clothing this was undoubtedly her easiest
means of applying the seat belt, whereas she
should have ensured that the lap strap lay
below her fatty apron and the diagonal strap
ran between her breasts.

Health educational programmes aimed at
seat belt use should also emphasise the correct
use of these restraints, especially in those peo-
ple where anatomy or clothing prevent an easy
snug fit.

L K DAWSON
Staff Grade in Accident and Emergency

N H JENKINS
Consultant in Accident and Emergency, Nevill Hall

Hospital, Brecon Road, Abergavenny NP7 7EG

1 Arajavi E, Santavirta S, Tolonen J. Abdominal
injuries sustained in severe traffic accidents by
seatbelt wearers. J Trauma 1987;27:393-7.

2 Lavis M, McCarthy S, Jenkins NH. The continu-
ing need to formalise pre-hospital triage, high-
lighted by a case of unusual injury. J Accid
Emerg Med 1995;12:206-7.

3 American College of Surgeons. Advanced trauma
life support manual. Chicago: American College
of Surgeons, 1995. (Available as part of ATLS
course material.)

BOOK REVIEWS

Acute Paediatrics. By Steve Ryan and
Elizabeth Molyneux. (Pp 250; £17.95.)
Blackwell Science, 1996. ISBN 0 86542 624 4.

Anyone who has ever been faced with a sick
neonate or child will admit to feeling anxious.
This wonderful little book allays most ifnot all
of that anxiety and is easy to read in the lift, on
the way to the ward, or during a hasty walk to
the resuscitation area. It fits snugly into a
white coat pocket and, importantly, into the
"bumbag" so loved by paediatricians!
The authors are succinct in achieving their

aim to write "a clear practical guide to the
management of both the acutely ill child and
the neonate". They never leave any doubt as
to what should be done. Punchy, confidence
inspiring statements fill the pages, for example
"in trauma-insert two large bore cannulae
into big peripheral veins".

The book is almost equally divided between
neonates and children. Each section is divided
into common presentations and specific con-
ditions. I found it difficult to think of an
example of either which was not supported by
a relevant chapter. Cross referencing in the
book is extremely easy.
Each presentation or condition covered

stresses the priorities in management as well
as treatment regimens. The chapter on
poisoning even includes the telephone num-
bers of the National Poisons Centres. Life
support measures in neonates and children
are described as are details of emergency
practical procedures.

Negative aspects of this sturdy little book
are difficult to find. Local policy may not
include ipecacuanha in its management of
poisoning and some centres have replaced
arachis oil with olive oil when using paralde-
hyde in the management of status epilepticus.
My invitation to review Acute Paediatrics

said that I could add it to my bookshelf. I
doubt it will remain on any shelf long enough
to gather dust so invaluable will it be to all
those involved in the care of sick neonates and
children.
A long overdue book which I have every

confidence will be a great friend to those who
buy it.

LYNN WILLIAMS
Nottingham

A Simple Guide to Blood Gas Analysis.
Edited by P Driscoll, T Brown, C Gwinnutt,
and T Wardle. (Pp 191; £20.00.) BMJ
Publishing Group, 1997. ISBN 0 7279 1107 4.

This is an up-beat and enthusiastic book. If it
were a teacher, it would be young, sporty, and
given to Blairite body language in its efforts to
explain. It is the New Labour of textbooks,
putting emphasis, and even spin, on the
subject of blood gases to make it sexy and
interesting. The style is a cross between life
support manual and trendy vicar, and the
end result is both highly readable and
effective, if a little overcooked and earnestly
matey.
With a reassuring move to increasing criti-

cal care in accident and emergency (A&E)
departments, the subject of blood gas
interpretation is highly relevant and no longer
belongs exclusively to intensive care. This
book sets out to cover what should be consid-
ered essential core knowledge of this area for
A&E staff dealing with acutely ill or injured
patients. The layout is extremely easy to
follow, with well designed cartoons, graphs,
and boxed information highlighting key
points. Concepts of acid-base balance are well
developed, with excellent chapters on acido-
sis, alkalosis and oxygenation, and these build
up to a concluding chapter on interpretation
of blood gases that is comprehensive and pre-
sented with patient clarity. The introductory
two chapters are less strong, and beginning
with the detailed description of how to take
blood gas samples is a bit of a turn-off.
Describing a practical procedure always tends
to read like a VCR manual-this is better

than most, but does not instantly engage like-
many of the subsequent chapters. Each
chapter is followed by a self test quiz; these
are strongest when presenting case scenario
puzzles.

This book is geared towards experienced
nurses and junior doctors. As such, the
content is spot-on and achieves its objective of
demystifying blood gas analysis. What's more,
you feel as though the authors really care that
you understand this subject, and would make
you a pot of Earl Grey while you were reading
if they only could.

TIM R J PARKE
Glasgow

NOTICES

British Association of Plastic Surgeons:
Advanced Courses in Plastic Surgery
The eighth meeting of the sixth series will be
held on bone biology/limb trauma (excluding
hands) at the Haydock Thistle Hotel, St
Helens, on 26-27 March 1999. The course is
aimed at consultants and trainees in plastic
surgery but members of the British Associ-
ation for Accident and Emergency Medicine
are invited to attend. The fee for this meeting
will be £350, inclusive of one night's accom-
modation and all meals.
For further information contact: British Associ-
ation of Plastic Surgeons, Royal College of
Surgeons of England, 35-43 Lincoln's Inn
Fields, London WC2A 2PN (tel: +44 (0) 171
831 5161/2; fax: +44 (0) 171 831 4041;
e-mail: secretariat@baps.co.uk).

The 16th Annual Scientific Meeting of
the Australasian College for Emergency
Medicine incorporating the 20th Annual
Scientific Meeting ofthe Australasian
Society for Emergency Medicine
The above meeting will be held on 22-24
November 1999 at the Auckland Convention
Centre, Aotea Centre, Auckland, New Zea-
land. The key theme will be education in
emergency medicine and the keynote speaker
Judith Tintinalli, Professor and Chairman,
Department of Emergency Medicine, Univer-
sity of North Carolina at Chapel Hill.
For further information contact: Amanda
Kennedy Medical Meetings, PO Box 16-106,
Glenview, Hamilton, New Zealand (fax: +64
(0)7 838 1887; e-mail: amandak@wave.co.nz).

Readership survey
The editor would like to thank all those
who responded to the readership survey.
The comments are greatly appreciated.
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