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ABSTRACTS

Abstracts of the Scientific Meeting of the Faculty of Accident
and Emergency Medicine, Royal College of Physicians and
Surgeons, Glasgow, December 5-6, 1997

"Popping": an increasing phenomenon in
drug abusers?
C A Graham, GW McNaughton, R Crawford
Department of Accident and Emergency Medi-
cine, Glasgow Royal Infirmary, Glasgow G4 OSF

Background "Popping" is a term used by
drug abusers to describe subcutaneous or

intramuscular injection of drugs. This is
distinct from the term "popped," which is
analogous to the term "tissued." We have seen

several patients recently with evidence of pop-
ping and present three patients who developed
significant complications.
Case reports-(1) 34 year old male, large
myositic abscess right gluteal region second-
ary to muscle popping. Toxic and unwell until
drainage. Bacteriology showed heavy growth
of staphylococci and moderate growth of Str
pyogenes. (2) 32 year old male, multiple
necrotic skin ulcers over both legs and thighs
as a result of repeated skin popping. Veteran
IV drug abuser, peripheral venous access

impossible. Ulcers debrided and treated with
topical antiseptics and systemic antibiotics.
Bacteriology grew staphylococcus and an uni-
dentified Gram positive coccus. (3) 29 year

old female, seen in another hospital and
allowed home. Generally unwell, 5 cm subcu-
taneous abscess right leg from skin popping.
Admitted with clinical septicaemia. Bacteriol-
ogy: identical staphylococcus from pus and
blood cultures. All three patients survived to
discharge.
Comment-Although popping was first de-
scribed more than 30 years ago, it is likely to
be an increasing problem in A&E departments
as a result of the increasing numbers of long
term intravenous drug abusers. A&E doctors
must be aware of it and look specifically for
latent sepsis in susceptible patients. Aggressive
treatment with surgical debridement and sys-

temic antibiotics are essential to prevent
further sequelae.

Neonatal head injuries in the West of
Scotiand 1990-96
C A Graham, S J O'Toole, G Haddock
Department ofPaediatric Surgery, Royal Hospital
for Sick Children, Glasgow G3 8S5J

Background Little has been written on the
presentation and outcome of neonates with
head injuries, who are often initially assessed
by junior medical staffwith little experience of
head injury in the infant. A retrospective study
was undertaken to determine the number,
nature, management, and sequelae of head
injuries in neonates in Glasgow.
Methods A retrospective case note review
was performed of all neonates admitted to the
Neonatal Surgical Unit at RHSC with a diag-
nosis of head injury or skull fracture between
1 January 1990 and 31 December 1996.
Results-25 patients were identified (11 males,
14 females). The mean length of stay was five

days (range 1-20). Intracranial injuries were

uncommon (three neonates). No child had
cervical spine radiology as part of the initial
assessment. 72% of the injuries were due to a

fall. Many injuries involved a scalp hae-
matoma with an underlying vault fracture. A
scalp haematoma was a strong predictor of
vault fracture in this age group. Most injuries
were of the parietal region. Investigations
included skull x ray (24), cranial ultrasound
(11), and computerised tomography of the
brain (8). Management consisted of
neurological observations for all children, and
few interventions were required; 92% were

normal on follow up.

Conclusions-The majority of these infants
recover well with minimal intervention. Ra-
diological examination of the cervical spine
was poor, but no infant had any evidence of
neurological deficit. The importance of imag-
ing the cervical spine in these patients may

have been overemphasised but until this is
clarified, protection and adequate imaging of
the cervical spine in neonates must be a high
priority.

A prospective study of an accident and
emergency based flying squad
C A Graham, K P Houlihan, J L Rae,
J P Wyatt
Department of Accident and Emergency Medi-
cine, Royal Infirmary of Edinburgh, Edinburgh
EH3 9YW

Background-The activities of the Edinburgh
A&E based flying squad "MEDIC 1" have
been documented before, but the majority of
studies relied on retrospective data. To estab-
lish the current situation and to improve the
quality and accuracy of data collection, we

prospectively studied the activities of
"MEDIC 1."
Methods-A six month prospective observa-
tional study was undertaken from August
1996 to January 1997. Data collected in-
cluded patient demographics, the number,
source, and type of calls, and all prehospital
interventions performed by first responders
and by the flying squad. The composition of
the team was recorded, together with the geo-
graphical locus of the incident. In-hospital
information obtained included initial triage
area, diagnosis, days to discharge, time spent
in intensive care/high dependency, and
mortality rates. Injury severity scores were cal-
culated and TRISS methodology used to
obtain probabilities of survival.
Results-97 patients were treated following
123 calls; 43 trauma incidents resulted in 60
cases, with 22 cardiac arrest calls and 15
patients of "other" aetiology. On 43 occasions,
the team was "stood down" before reaching
the scene. Trauma largely comprised road
accidents (47 patients, 27 entrapped). Various
treatments were initiated at scene, including

tracheal intubation (5), rapid sequence induc-
tion (3), intercostal drainage (1), intravenous
cannulation (46), fluid administration (32),
and intravenous analgesia (26). Six trauma
patients died (10%), five ofwhom were in car-
diac arrest on arrival of "MEDIC 1." There
were two unexpected survivors after trauma.
There were no survivors from the non-
traumatic cardiac arrest group.
Conclusions-The "MEDIC 1" flying squad is
used often in the Edinburgh area. Even
though patient numbers are insufficient, there
is a suggestion of improved survival for multi-
ple trauma patients.

A&E documentation of discharged self
harm patients
C A Graham, R G Smith, A J Ireland
Department of Accident and Emergency Medi-
cine, Glasgow Royal Infirmary, Glasgow G4 OSF

Background-It is often difficult in a busy
A&E department to ascertain the exact
circumstances and history behind an episode
of self harm, and yet such patients are
discharged from A&E departments every day,
many without formal follow up arrangements.
We decided to audit the adequacy of docu-
mentation in the A&E record of discharged
patients following self harm.
Methods-Retrospective case note review of all
consecutive attenders discharged from A&E
with a computer diagnostic classification of
self harm between 1 April 1997 and 30 June
1997. Data were collected on 10 different
aspects of mental and physical health history
and mental state examination which should
have been recorded in the A&E notes before
discharge. A simple scoring system was
devised to assess the adequacy of the records,
and the records were all scrutinised by one
individual for consistency.
Results-62 patients were identified and their
A&E records were assessed. Documentation
was generally very poor. Of the 10 factors
assessed (broadly equivalent to the "SAD
PERSONS" scale), eight were not mentioned
on the A&E record in more than 50% of
instances. The average score overall for
recorded information was low. Very few
records had adequate documentation of sui-
cide risk despite the fact that these patients
were discharged.
Conclusions A&E documentation for patients
following an episode of self harm is inad-
equate. We have designed a proforma for use
in the department for the assessment of these
patients in future and we will reaudit the qual-
ity of documentation after their introduction.
We hope that the use of a proforma will
increase the quality of documentation for
these patients.
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Traumatic cardiac tamponade treated
non-operatively
C A Graham, Z Latif, E W Muriithi*,
P R Belcher*, A J Ireland
Departments of Accident and Emergency Medi-
cine and *Cardiothoracic Surgery, Glasgow Royal
Infirmary, Glasgow G4 OSF

Background-We present an unusual case
where a patient with traumatic cardiac tam-
ponade was successfully managed non-
operatively.
Case report A 35 year old male was admitted
in the early hours with a single stab wound 3
cm lateral to the left sternum in the 6th inter-
space. He had clinical features of tamponade
(pulse 140, BP 85/50, JVP raised, shocked)
and the diagnosis was confirmed by transtho-
racic echocardiography in the resuscitation
room. Pericardiocentesis was performed
under echo guidance and a 14G catheter was
passed into the pericardium over a guide wire;
150 ml of blood drained immediately with an
improvement in haemodynamics (pulse 90,
BP 120/70, JVP normal). He remained
clinically well after this, and a decision was
made to observe him closely in the ICU rather
than perform surgery. He drained a further
350 ml over the next 24 h, with no haemody-
namic upset. Repeat echocardiography
showed no blood in the pericardium, and he
was allowed home on the fifth day. He is well
on follow up.
Comment-This case is unusual in that a tho-
racotomy was not required. Conservative
management in such a situation is only safe
when the patient is intensively monitored in a
unit with expert cardiothoracic surgical staff
immediately available should deterioration
occur. No such case has been reported previ-
ously in the UK.

Pancreatic trauma in Scottish children
C A Graham, S J O'Toole, A J M Watson*,
F D Munrot, G Haddock
Departments of Paediatric Surgery, Royal Aber-
deen Children's Hospital, Aberdeen, *Royal Hos-
pitalfor Sick Children, Edinburgh, tRoyal Hospi-
talfor Sick Children, Glasgow
Background Pancreatic injuries and their
management are well described in adults but
there are few data on such injuries in children.
A retrospective study was undertaken to
investigate the clinical course of children with
pancreatic trauma.
Methods-A retrospective case note review of
all children admitted to the surgical wards or
intensive therapy units of the Royal Aberdeen
Children's Hospital and Royal Hospitals for
Sick Children in Glasgow and Edinburgh with
a diagnosis of pancreatic injury or traumatic
pancreatitis between 1 January 1987 and 31
December 1996.
Results-15 patients were identified (10 M, 5
F). Median age was 7 years (range 1 to 11).
The mechanism of injury was bicycle handle-
bar injuries (9), falls from a height (4), road
traffic accident (1), and sports injury (1). The
diagnosis was made by ultrasound scanning in
three cases, computerised tomography in six
cases, and increased serum amylase in six. All
were treated with intravenous fluids; other
treatments included nasogastric decompres-
sion (7), total parenteral nutrition (4), endo-
scopic retrograde cholangio-pancreatography
(3), and laparotomy (3). Ten patients (67%)
developed pseudocysts. There were no deaths
and no long term complications.
Conclusions-Pancreatic injury in children is
rare, and a high index of suspicion is required
to make the diagnosis. The mechanism of

injury is a very important consideration. Many
children are thought to have a minor injury
initially. Clinical development of signs is
delayed and initial serum amylase levels are
insensitive for diagnosis. The overall prognosis
is good.

Radiation exposure in an accident and
emergency department
F M Gibson
Musgrave Park Court, Belfast BT9 7HZ

Objective-To establish how much x ray radia-
tion the doctors and nurses of an accident and
emergency department received during the
course of their work; this was a preliminary
inquiry, carried out to see whether further
more detailed investigations were worthwhile.
Methods-All doctors and 25% of the trained
nurses (chosen at random) in the A&E
department of the Royal Victoria Hospital,
Belfast, wore two dose meters (gonads and
thyroid) during their entire work for two con-
secutive months. At the end of this time, the
amount of radiation received was assessed.
Results-All the dose meters registered zero
exposure except for two: in one doctor and
one nurse the thyroid meters gave a reading
just above the minimum detectable threshold.
Conclusions-On the basis of this simple trial it
is unlikely that there were any serious
radiation exposure problems within the de-
partment, although a repeat investigation, in
greater depth, would give useful confirmation
of this.

Motorcycle accident deaths in southeast
Scotland
J O'Donnell, J P Wyatt, D Beard, A Busuttil
Department of Accident and Emergency Medi-
cine, Royal Infirmary, Edinburgh EH3 9YW

Objective-To investigate the epidemiology
and pathology of motorcycle deaths in south-
east Scotland, with particular reference to
possible preventive factors.
Methods-Motorcyclists in southeast Scotland
who died following trauma during 1988-1996
were studied using registrar general's data,
police reports, hospital notes, and forensic
medicine necropsy reports. Necropsies are
performed on all trauma deaths in the region
and injury severity scores calculated according
to the abbreviated injury scale.
Results-44 motorcyclists (39 drivers, four pil-
lion passengers, one side car passenger) died
after accidents (0.60 deaths per 100 000
population per year). Police reports implicated
motorcyclists as responsible for 29 deaths,
including 12 accidents in which no one else
was involved. A helmet was not worn by one
motorcyclists, who died of a head injury. 36
motorcyclists died at the scene or before
reaching hospital, with injuries typical of high
energy transfer. Injury severity scoring showed
that 18 motorcyclists had unsurvivable inju-
ries (AIS = 6, ISS = 75). The majority of fatal
injuries involved the chest and head.
Conclusions-Accidents involving motorcycles
are responsible for a significant number of
deaths. The nature of the injuries sustained,
combined with the fact that only a small
minority reached hospital alive, shows that
the death rate is more likely to be reduced by
accident prevention than by improved treat-
ment. Although there was a high rate of
helmet use, this study has identified several
other areas worthy of consideration for
accident prevention.

Review and trauma scoring patients at 72
hours by A&E clinicians-is it worth-
while?
L Dadley, M J Clancy
A&E Department, Southampton General Hospi-
tal, Southampton S016 6YD
Background-At the time of this study (1994-
96) patients were typically trauma scored at
three months, with an interval of several
months between submission of data to MTOS
(UK) and their return. This meant that cases
were often forgotten and personnel involved
no longer in post. There was concern that the
outcome, dead or alive, may be an insensitive
measure of care, with many survivors being
subjected to significant management errors. It
was hoped that early review oftrauma cases by
A&E clinicians would have the following ben-
efits: (1) earlier identification of management
errors while the patient was still in hospital;
(2) a test of the hypothesis that trauma scoring
could be accurately carried out at 72 h
compared to conventional scoring at time of
discharge or three months stipulated by
MTOS (UK).
Methods-Four hospitals participated, identi-
fying patients for review at 72 h using the
MTOS (UK) criteria, with the important
additional criteria of only including those
patients <41 years old and excluding isolated
limb injuries requiring operation. At 72 h the
patients were reviewed, and trauma score data
collected and marked for peer review if it was
felt that an important learning point could be
made. The patients were also trauma scored
from note review at three months (by the same
scorer, LD), and the data forwarded to MTOS
(UK) for repeat scoring.
Results-598 patients were included in the
study: 273 (46%) had ISS >15; 104 cases
were reviewed by a peer group (of A&E
consultants from each of the four hospitals),
because of death, ISS >25, or concern about
management (regardless of ISS). For each
case a consensus was reached on whether
treatment was satisfactory or unsatisfactory;
30/104 were thought to be unsatisfactory and
a learning point identified 9/30 deaths. Of the
remaining 23 cases, none had an ISS <21.
Scoring accuracy at 72 h and three months-365/
598 (61%) scored the same at 72 h and at
three months; 233 were different: ISS differ-
ence, 1-4 = 87 cases, 5-10 = 102 cases, >10 =
44 cases.
Conclusions-All learning points occurred in
patients who had died or had an ISS >20.
Early trauma scoring in our hands is inaccu-
rate.

Trauma in Hong Kong-public health
enemy No 1?
R A Cocks, C M Chan
Accident and Emergency Medicine Academic
Unit, The Chinese University of Hong Kong,
Cancer Centre, Prince of Wales Hospital, Shatin,
N7T Hong Kong
Objective-72% of Hong Kong's 6.2 million
population (1995 census) are aged under 45,
and 20% are aged under 15. In Western coun-
tries, injury is a significant cause of death and
morbidity in younger age groups, and this
study examined the impact of trauma as a
public health problem in Hong Kong's popu-
lation.
Methods-Published government statistics for
injuries, causes of death, population, and vehi-
cle registration were analysed for 24 years
from 1972 to 1995. Raw data from the Hong
Kong government Census and Statistics
Department which were used to compile these
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Table 1 Regression coefficients between mean leukocyte counts and timefrom injury

Cell counts DF Linear term (95% CI) Quadratic term (95% CI) R2

Total leucocytes (xlO'/l) 2,7 0.232' (0.076 to 0.389) -0.001a (-0.002 to -0.0003) 76%
Granulocytes (xlO'/l) 2,7 0.251b (0.119 to 0.383) -0.001b (-0.002 to -0.0005) 86%
Lymphocytes (xlO'/l) 2,7 -0.022b (-0.033 to-0.01 1) 5x10-5 (-lx10-5 to lx1O-4) 98%
Monocytes (xlO9/l) 2,7 0.005 (-0.004 to 0.014) -4x10-4 (-8x10-5 to 2x10-5) 37%

p values: a<0.02, b<0.01. CI, confidence interval; DF, degrees of freedom.

official statistics were obtained and further
analysed, in order to examine separate ICD
categories and regional variations.
Results-In Hong Kong, trauma is the princi-
pal cause of premature death. It causes more

deaths in the 0 to 14 age group (both sexes)
than all other causes combined, and is the
leading cause of death in males aged 15 to 44.
A marked reduction in serious injury due to
road traffic accidents in 1983 coincided with
the introduction of seat belt laws. There are

regional variations in injury severity following
road traffic accidents, accidents being more

commonly serious or fatal in the New
Territories.
Comment-Trauma has received minimal at-
tention in Hong Kong as a public health prob-
lem, in terms ofhealth care provision, research
and prevention. The statistical analysis de-
scribed in this paper was used to successfully
support a bid for HK$78 million (&6.3
million) of charitable funding from the Hong
Kong Jockey Club, which is being used to
build a new trauma centre at the Prince of
Wales Hospital in the New Territories of
Hong Kong.

The early leucocytosis oftrauma: tempo-
ral changes and their relationship to
injury severity
T H Rainer, T Y F Chan, R A Cocks
Accident and Emergency Medicine Academic
Unit, The Chinese University of Hong Kong,
Cancer Centre, Prince of Wales Hospital, Shatin,
NT, Hong Kong
Background-An early leucocytosis is recog-

nised following trauma yet the differential
changes in cell counts of neutrophils, lym-
phocytes, and monocytes with time have not
been fully described. Both a lymphocytosis
and a lymphopenia have been observed after
injury and separate studies have proposed that
both have prognostic relevance. Do all these
cell types increase after injury? Is there any
relation with time or with injury severity?
-Does a lymphocytosis and lymphopenia occur
after trauma and if so do they have any predic-
tive value?
Objective-To characterise the changes in total
leucocyte, neutrophil, lymphocyte, and mono-
cyte counts following injury and to see

whether there was any correlation with injury
severity.
Methods-Ethical approval was obtained for a

prospective observational study to investigate
serially the early changes in leucocyte num-

bers that occur after injury in patients brought
to the Prince of Wales Hospital. Neutrophils,
lymphocytes, and monocytes were counted
using an Abbott Cell-dyn cell counter. Four to
six samples were taken from each patient at 20
min intervals and analysed by multiple linear
regression.
Results-20 adult patients (18 males) having
sustained blunt trauma, median age 41 years
(range 16-70), were sampled serially in the
first three hours after injury and compared
with 30 age and sex matched controls. Four
patients had minor (ISS <8), nine had moder-
ate (ISS 9-14), and seven had severe (ISS
316) injuries. Leucocyte changes with time
are described in table 1. There were no corre-

lations between any cell type and injury sever-

ity at any time point during the study period.
Conclusions-Neutrophils, monocytes, and
lymphocytes are all increased early following
injury. The rise in lymphocytes is transient,
falling towards normal levels within three
hours.

Differential lymphocyte counts in the
first three hours following injury: a

preliminary report
T H Rainer, T Y F Chan, R A Cocks
Accident and Emergency Medicine Academic
Unit, The Chinese University of Hong Kong,
Cancer Centre, Prince of Wales Hospital, Shatin,
NT; Hong Kong
Background-Injury is associated with an

increased susceptibility to infection which
may result from a failure of lymphocyte coor-

dination in the immune system. The early
lymphocytosis following trauma is transitory,
with a fall towards normal within one to three
hours. Lymphocytes play a critical role in cell
mediated and humoral responses, yet little is
known about changes in lymphocyte subsets
following injury.
Objective-To characterise the serial changes
in total lymphocyte count, B and NK
lymphocyte counts, total T cell, T helper and

T suppressor counts, and T helper:suppressor
ratio following injury.
Methods-Four to six serial blood samples
were taken from nine adult patients in the first
2.5 h after blunt trauma. Lymphocyte subsets
were separately identified by fluorescent anti-
body cell staining. Samples were grouped into
20 min intervals, compared with a control
group of 53 patients, and analysed using the
Kruskal-Wallis test.
Results-Results are given in table 2.
Conclusions The early lymphocytosis follow-
ing injury is transitory and does not involve all
lymphocytes, but includes particularly T sup-
pressor and NK cell types.

Temporal changes in the expression of
L-selectin following non-thermal injury
T H Rainer, T Y F Chan, R A Cocks
Accident and Emergency Medicine Academic
Unit, The Chinese University of Hong Kong,
Cancer Centre, Prince of Wales Hospital, Shatin,
NT; Hong Kong

Background-Effective host defence against
organisms and other unwanted material re-

quires leucocytes to migrate from the circula-
tion into areas of inflammation. One of the
first steps in leucocyte migration is light adhe-
sion to, and rolling on, vascular endothelium
at sites of activity. The expression of the adhe-
sion molecule L-selectin is particularly impor-
tant in this process and its expression
following injury is therefore especially rel-
evant. L-selectin is upregulated early following
injury but we do not know whether this effect
is gradual or rapid, nor whether it is
permanent or transitory. L-selectin may have a

role as an early predictor ofARDS but tempo-
ral changes may make the time of sampling
critical.
Objective-To characterise the expression of
leucocyte L-selectin in the first three hours
after injury.
Methods-Ethical approval was obtained to
withdraw between four and six aliquots of
blood at 20 to 30 minute intervals from
injured adults brought to the A&E depart-
ment at the Prince of Wales Hospital.
Neutrophils, lymphocytes, and monocytes
were characterised by their surface expression
ofCD molecules and L-selectin was measured
by staining with specific fluorescence tagged
monoclonal antibody. Two way factorial
analysis of variance was used for statistical
analysis.
Results-Nine adults sustaining blunt trauma
(one female), aged 16 to 70 years (median
38.5 years), were sampled serially in the first
2.5 h after injury, and compared with nine age
and sex matched controls. Two patients had

Table 2 Changes in median (range) circulating lymphocyte counts (xl G11) and subsets with timefrom injury

Time from injury (min)

Control (n=53) 40 (n=6) 60 (n=1 I) 80 (n=9) 100 (n=9) 120 (n=9) 140 (n=5) H value p value

Total lymphocytes 1.89 (1.0 to 2.86 (1.2 to 2.66 (0.85 to 2.55 (0.96 to 2.11 (0.97 to 1.68 (0.97 to 1.90 (0.99 to 32.6 <0.001
3.4) 4.9) 5.3) 3.6) 3.1) 2.9) 2.2)

Total T cells 1.27 (0.64 to 1.96 (0.58 to 1.68 (0.41 to 1.42 (0.45 to 1.06 (0.46 to 1.08 (0.55 to 1.15 (0.68 to 13.6 0.04
2.1) 2.7) 2.1) 2.0) 1.7) 1.7) 1.4)

T helper 0.72 (0.33 to 0.98 (0.32 to 0.79 (0.24 to 0.70 (0.28 to 0.64 (0.27 to 0.65 (0.26 to 0.61 (0.39 to 9.8 NS
1.2) 1.2) 1.1) 1.3) 1.0) 1.1) 0.77)

T suppressor 0.48 (0.2 to 0.88 (0.26 to 0.71 (0.16 to 0.63 (0.17 to 0.44 (0.19 to 0.42 (0.21 to 0.48 (0.25 to 13.9 0.03
1.4) 1.3) 1.1) 0.82) 0.77) 0.78) 0.51)

TH:S ratio 1.5 (0.4to4.0) 1.1 (0.8 to 1.4) 1.1 (0.5 to 3.4) 1.2 (0.6to 1.7) 1.4 (0.7 to 1.8) 1.5 (0.8 to 1.7) 1.6 (1.2to 1.8) 13.0 0.04
B cells 0.23 (0.58 to 0.20 (0.07 to 0.14 (0.10 to 0.24 (0.08 to 0.18 (0.07 to 0.18 (0.07 to 0.19 (0.11 to 2.1 NS

0.49) 0.71) 0.53) 0.58) 0.44) 0.55) 0.27)
NK cells 0.31 (0.09 to 1.01 (0.37 to 0.51 (0.31 to 0.53 (0.05 to 0.46 (0.04 to 0.41 (0.05 to 0.34 (0.13 to 21.3 <0.002

1.6) 2.2) 1.3) 1.5) 0.93) 0.97) 0.42)

H:S, helper/suppressor ratio; NK, natural killer.
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minor (ISS <8), four moderate (ISS 9-14),
and three severe injuries (ISS >15). No
patient received >500 ml IV fluid before the
first blood sample. The numbers of neu-
trophils, lymphocytes, and monocytes ex-
pressing L-selectin increased gradually. The
average amount of adhesion molecule ex-
pressed on each cell increased rapidly on neu-
trophils, gradually on monocytes, and was
unchanged on lymphocytes.
Conclusions-L-selectin is upregulated in the
first few hours following injury on neu-
trophils, monocytes, and lymphocytes but
patterns of expression differ between the
different cell groups.

Implementing the Ottawa ankle rules in
an Asian accident and emergency medi-
cine department. What potential for sav-
ing?
T H Stainer, J Griffiths*, R A Cocks,
C Metreweli*
Accident and Emergency Medicine Academic
Unit, The Chinese University of Hong Kong;
*Department of Radiology, Prince of Wales
Hospital, Shatin NT, Hong Kong
Background-The Ottawa ankle rules (OAR)
have been designed to aid emergency depart-
ment staff assess quickly and accurately
whether a plain radiograph is indicated in the
management of ankle injuries. Their value has
been confirmed in a variety of emergency set-
tings in the USA and Canada but doubt has
been expressed about their safety.
Objective-To investigate whether the Ottawa
ankle rules may safely and effectively be
implemented in an Asian accident and emer-
gency department.
Methods-A prospective, single centre study
including all adult patients with closed iso-
lated ankle injuries brought to the emergency
department of the Prince of Wales Hospital,
Shatin, during a one month period. Clinicians
recorded the clinical findings, which were then
evaluated to assess whether any significant
fractures would have been missed in patients
who were sent for radiographic examination.
Results-97 subjects were included (52
males), mean age 39 years (range 18 to 84); 69
presented with a malleolar zone injury, of
whom 67 were sent for x ray; 30 presented
with midfoot injuries, of whom 28 were sent
for x ray. If the rules had been applied, then
19/55 cases (35%) would not have been sent
for malleolar zone series, and 13/22 (59%)
would not have required a midfoot series. The
sensitivity for including significant fractures
would have been 100% for both malleolar and
midfoot series; the specificity would have been
38% for ankle and 64% for midfoot injuries.
Conclusions-The Ottawa ankle rules may
safely be applied in Hong Kong, with the
potential for great savings in both malleolar
and midfoot zone x rays ordered.

Increased survival after serious injury
with early critical care
T R J Parke, P T Grant, RL Kennedy, J Henry
A&E Department, Southern General Hospital,
Glasgow G51 4TF

Objective-We hypothesised that the input of
early critical care for seriously injured patients
sent initially to theatre and ICU from the A&E
department would favourably influence sur-
vival rates when compared to other initial des-
tinations.
Methods-Data were collected on all seriously
injured patients over 32 months from eight
hospitals by the Scottish Trauma Audit

Group. Actual survival rates for patients
admitted initially to an ICU, theatre, or ward
were compared to survival rates predicted by
TRISS methodology using W statistics.
Results 77/122 patients admitted to an ICU
survived (predicted number 66, W stat 8.8
(2.6 to 15.0)); 129/178 patients transferred to
theatre survived (predicted number 113, W
stat 8.8 (4.2 to 13.5)); 296/348 patients
admitted to a ward survived (predicted
number 292, W stat 1.3 (-1.9 to 4.4)).
Conclusions-Patients with severe injury have a
significantly greater than expected survival if
sent directly to theatre or admitted directly to
the ICU, whereas survival is as predicted if the
patient is sent initially to a ward.

Stemming the tide of public demand-
what can we learn from the French
SAMU?
K I M Henderson
A&E Department, Royal London Hospital,
Whitechapel, London El IBB
There is a huge demand for emergency medi-
cal services, ambulance calls are rising, as are
attendances at accident and emergency de-
partments, and general practitioners are com-
ing under increasing pressure. This is not just
a UK problem. In the French SAMU (Service
d 'Aide Medicale Urgente) there is integration
of prehospital and primary care with the rest
of the health system that provides emergency
care. Central to the system is the "regulateur
medical"-the medical controller. This doctor
in the SAMU centre (ambulance control) is
responsible for the day to day response to the
demands of the general public. When a mem-
ber of the public calls the SAMU, basic
administrative details are taken and the call is
passed on to the doctor. The doctor discusses
the case and then decides on the most appro-
priate response. There are four possible
courses of action: (1) telephone advice only;
(2) send a general practitioner to attend the
patient in his own home; (3) send a basic first
aid ambulance staffed by two ambulance
technicians to transport the patient to hospi-
tal; (4) organise for a MICU-mobile inten-
sive care unit-staffed by a doctor, a nurse,
and an ambulance technician to go to the
patient, treat them on scene, and then organ-
ise direct admission to the most appropriate
hospital specialist team. This ensures that the
patient receives the most appropriate re-
sponse, saves scarce resources for the most
serious patients, and prevents ambulances
being used for trivia. The doctor is able to
refuse someone an ambulance. This paper will
discuss the advantages and disadvantages of
the French emergency system and what could
be useful in the UK.

An evaluation of major incident medical
management and support (MIMMS)
planning to an unusual major incident
setting
B Klassen, S Laurence, S Owens, J G Page
A&E Department, Aberdeen Royal Infirmary,
Foresterhill, Aberdeen AB25 2ZN
It is widely accepted that the systematic
approach to the teaching and the management
of seriously ill or injured patients encountered
on ATLS, ALS, APLS, or PALS courses are
the minimum training standards for personnel
involved in resuscitation. In the case of the
management of major incidents, advances in
training have recently been made with the
development of MIMMS courses. These
courses teach their own "ABC approach,"

based on seven key elements (command,
safety, communication, assessment, triage,
treatment, and transport) and is rapidly being
established as a major incident training stand-
ard. Like the ABC approach, the MIMMS key
elements must be applicable to any situation.
To test if the MIMMS template can be
applied to any situation, a major incident plan
was designed based on this template for a
unique major incident setting, the British
Antarctic Survey research vessel, RRS Brans-
field. This paper describes the major incident
plan for this unique situation and also an
account of the testing of it in a major incident
exercise. This application of major incident
planning shows the MIMMS approach to be
robust in its successful application to a unique
scenario such as this; and in doing so, validates
the MIMMS template as a training standard
for major incident planning.

The cytokine response in traumatised
patients-does sequential assay of cy-
tokines relate to severity ofinjury?
B Klassen,W C Dollery, J Ferguson,
D Strickland, J Broom
A&E Department, Aberdeen Royal Infirmary,
Aberdeen AB25 2ZN

Recent animal studios, and to some extent
limited clinical studies, have suggested that
inflammatory cytokines are involved in the
response to tissue injury. However, there is
considerable variation in the cytokine re-
sponse to trauma, reflecting the very heteroge-
neous nature of the mechanism of injury and
type of injury sustained. To date the only
measure of trauma outcome is the major
trauma outcome study, of which the Scottish
Trauma Audit Group (STAG) data forms the
Scottish database. These trauma outcome
studies at best give a crude measure of survival
or death following injury.
This study examined whether early

measurement of serum cytokines is useful in
gauging the severity of injury and whether
there is any correlation between serum levels
of these cytokines, as defined by immu-
noassay, and the anatomical measurement of
the injury severity scale (ISS). We present data
from 35 traumatised patients in three distinct
ISS groups: (1) a standard group with a
uniform anatomical injury (fractured shaft of
femur or shaft of tibia (ISS 9 or 10)); (2) a
control group of patients with low ISS (ISS
1-6); (3) a group of severely injured patients
with an ISS >17. Immunoassay techniques
were performed on sequential serum samples
to determine the presence or absence of any of
the identifiable cytokines: interleukins ILl,
IL2 and their respective receptors, IL6 and
tumour necrosis factor (TNF), and TNF
receptors 1 and 2.
The results showed correlations between

the anatomical severity of injury (ISS) and
some of the measured cytokines; this may
contribute to a better understanding of the
pathophysiology of the cytokine response to
injury. We continue to search for a cytokine
response that proves specific enough to
provide prognostic information about indi-
vidual patients.

Triage in the park
GW Kerr, R Marshall, T R J Parke
A&E Department, Royal Alexandra Hospital,
Paisley PA2 9PN
Objective-We devised a triage flow chart for
use by first aiders at major crowd events. The
aims were to establish if first aiders could use
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it effectively when compared with trained
medical staff, and to assess its efficacy in com-
parison with established triage systems.
Methods-The triage flow chart was used by
first aiders acting as triage staff at a major
music festival with an attendance of 100 000
people. Subsequently the on-site medical
researcher placed every patient in a "check"
triage category. The Manchester triage flow
charts were used to provide a standard of ref-
erence, and a physiological scoring system was
used in those patients with available data as a
further comparison.
Results-421 patients were seen in the hospital
tent over two days and 403 patient records
were available for the study. Use of the triage
flow chart by the first aiders in comparison
with a member of trained medical staff had a
sensitivity of 97.5% and a specificity of
94.3%. Use of the triage flow chart in
comparison with the Manchester system had a
sensitivity of 99.0% and a specificity of 85.6%
when used by first aiders; the sensitivity was
99.8% and specificity 89.1% when used by a
member of trained medical staff. Physiological
triage scoring had a sensitivity of 12.1% and
11.4%, and a specificity of 100% and 97.7%,
in comparison with the triage flow chart and
the Manchester system respectively.
Conclusions-Our triage flow chart can be
used safely and effectively by first aiders to
perform triage at major crowd events. It
appears to have advantages over other meth-
ods and may be more appropriate in these cir-
cumstances to ensure the most efficient man-
agement of patients.

The impact of advanced life support
techniques on the outcome from resistant
ventricular fibrillation
R G Mitchell, T H Rainer, UM Guly,
C E Robertson
Department of Accident and Emergency Medi-
cine, Royal Infirmary of Edinburgh, Edinburgh
EH3 9YW

Objective-To examine the effect of advanced
life support techniques on the outcome from
cardiac arrest in patients presenting in ven-
tricular fibrillation (VF)/pulseless ventricular
tachycardia (VT) unresponsive to the first
three defibrillating shocks.
Methods-All patients presenting in ventricu-
lar fibrillation from 1 March 1992 to 31 May
1996 were studied prospectively. Prehospital
events were recorded and stored in Utstein
form. Outcome variables were return of spon-
taneous circulation (ROSC), admission to and
discharge from hospital.
Results-1743 patients in cardiac arrest were
treated over the study period. Of those whose
arrest was of cardiac aetiology, 411 received
three shocks or less to achieve ROSC or a
rhythm for which a shock was not indicated;
303 received four or more shocks. All outcome
variables were better in the group which
responded within three defibrillating shocks.
For patients receiving more than three shocks,
adrenaline was given to 69 during their resus-
citation and two (2.9%) were discharged,
compared with 15 of 144 patients (10.4%)
who did not receive adrenaline. Similarly
tracheal intubation and intravenous cannula-
tion did not improve outcome in this group of
patients. Of the 176 patients presenting in
VF/pulseless VT who were discharged from
hospital, 83 (47.1%) responded with the first
defibrillating shock and 139 (78.9%) respond
within three.
Conclusions-With the exception of defibrilla-
tion, the use of advanced life support

techniques has not been shown to improve
outcome.

Do road traffic accident characteristics
correlate with severity of anatomical
injury?
A J McCheyne, J Klaassen, J Ferguson,
J Grieve, J D Hutchison
Accident and Emergency Department, Aberdeen
Royal Infirmary, Foresterhill,Aberdeen AB25 2ZN

Objective-To correlate data routinely col-
lected by the Grampian Police accident inves-
tigation unit at all road traffic accidents
involving a fatality in the Grampian Region
with the anatomical severity of injury (ISS) of
the victims (both survivors and fatalities).
Methods-Data on injuries were collected
from hospital records and necropsy reports
from the forensic medicine unit over a three
year period.
Results-There were significant correlations
for (a) ejection from the vehicle, (b) prolonged
extrication, (c) intrusion into the passenger
compartment, (d) head on impact at greater
than 30 miles per hour, and (e) other deaths in
the same vehicle. Contrary to American
College of Surgeons trauma criteria, roll over
was shown to have a protective effect. Extent
of crush of the vehicle, measured using the
vehicle deformation index (VDI), correlated
strongly with injury severity scores of both
fatalities and survivors. The presence of steer-
ing wheel deformation correlated with severe
anatomical injury in all vehicle occupants and
not only the driver.
Comment-These findings suggest that non-
clinical variables at the scene of a road traffic
accident may accurately predict the severity of
injury in a prospective fashion. This may allow
development of individual or combinations of
on-scene factors (for example, VDI ± steering
wheel deformity) into a scene scoring scale
(SSS) to be calculated by the police at the
scene and transmitted to the receiving hospital
in advance of the patient's arrival. This may
serve as a useful triage tool in identifying those
patients most in need of intensive interven-
tion. The second phase of this project is
currently under way, prospectively assessing
all road traffic accidents in Grampian Region
with emphasis on developing the VDI into an
easily applied triage tool.

Morphine increases mortality after
haemorrhage in the rat
H W Marshall, S Prehar, E Kirkman*,
R A Little, M Ohnishi
North Western Injury Research Centre, University
of Manchester M13 9PT and *Department of
Biological Sciences, University of Durham, DHI
3LE

The depressor response to severe blood loss
can be prevented/reversed by morphine
(Ohnishi M, et al, J Accid Emerg Med
1997;14:123). In this respect morphine is
mimicking the effects of a peripheral tissue
injury. The maintenance of a higher arterial
blood pressure following either morphine or
injury might be interpreted as beneficial.
However, it was noted many years ago that the
ability to withstand haemorrhage was reduced
in anaesthetised dogs in the presence of affer-
ent nerve stimulation simulating the presence
of injury (Overman & Wang, Am J Physiol
1947;148:289). The present study deter-
mined the effects ofmorphine on 24 h survival
after haemorrhage. Two groups of male
Wistar rats had stainless steel guide cannulas
implanted into the lateral cerebral ventricle

(icv) under pentobarbitone anaesthesia (60
mg/kg) 7-13 d before the study. On the study
day (weights 238-258 g) anaesthesia was
induced with isoflurane (3.5% in 02) and
maintained with alphadolone/alphaxalone
(17-21 mg/kg/h iv). The electrocardiogram,
arterial blood pressure, and body temperature
were recorded (the latter was maintained at
38.0°C (SEM 0.0) with external heating).
Both groups received a haemorrhage of 57.5%
total blood volume (BV) at 2% BV/min. After
loss of 5% BV, rats received either 0.9% saline
(group 1, n = 11) or 10 jtg morphine (group 2,
n = 11) icv, both in 20 ,ul volume. After the
haemorrhage was complete, anaesthesia was
stopped and the rats allowed to recover with
free access to food and water. Survival was
monitored for the next 24 h. Rats in group 1
showed an initial transient tachycardia fol-
lowed by a marked bradycardia which was
accompanied by a fall in arterial blood
pressure, while in group 2 the bradycardia was
abolished and blood pressure maintained for
longer. Survival was significantly worse (X'
4.5833, 1 df, p<0.05) in group 2 (nine deaths)
than in group 1 (three deaths). It can be con-
cluded that morphine increases mortality after
haemorrhage, an effect which might be
extrapolated to injury.

Value of plane radiology in diagnosis of
fractures in moderately injured knees
R Gupta, D RoizdeSa, K L H Stevens,
S Suleman
Accident and Emergency Department, St Helier
Hospital, Carshalton, Surrey SM5 IAA
Objective-(1) To reduce the unnecessary
radiographs taken in accident and emergency
departments for diagnosis of a bony lesion in
injured knees; (2) to lay down clear guidelines
and indications for requesting radiographs in
moderately injured knees.
Methods and results-Phase 1: a retrospective
analysis of 251 cases attending Guy's Hospital
accident and emergency department was car-
ried out to find the indicators used by the
SHOs for carrying out an x ray, and the
sensitivity of such indications. Of the nine most
commonly used indications, the most sensitive
were: (1) inability to bear weight (take four
steps unaided in the department): 71% were
found to have a fracture; (2) acute onset ofhae-
marthrosis: 56% were found to have a fracture.
Phase 2: A prospective study was mounted with
instructions to SHOs to use only the above two
indicators for taking a radiograph. To date 274
cases have been analysed (the study is continu-
ing). The findings so far are: (1) 60% of the
patients did not require a radiograph; (2) 14
minor fractures were missed because of failure
to interpret the radiograph in the first instance,
while only three were missed through not being
x rayed because of strict adherence to the crite-
ria. If the further indication of patellar focal
tendemess was used, only one case would have
been missed.
Conclusions-The most sensitive indications
for radiography at the initial presentation
appear to be inability to bear weight and acute
onset of haemarthrosis. To this may be added
patellar focal tenderness.

Edinburgh's Hogmanay celebrations:
beyond a major disaster
J J O'Donnell, A P Gleeson, H Smith
Department of Accident and Emergency Medi-
cine, Royal Infirmary, Edinburgh EH3 9YW
The scale of Edinburgh's Hogmanay new
year celebrations has dramatically expanded
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in recent years. The 1997 event was billed as
"the biggest New Year's party in the world"
and attracted visitors from throughout the
United Kingdom and many overseas coun-
tries. The event received extensive media cov-
erage, including live television transmission
nationwide. A crowd estimated at greater
than 350 000 attended the celebrations. Dur-
ing the three day period between 00:01 on 31
December and 23:59 on 2 January, 1 151 new
patients presented to the A&E department
and of these half arrived in the first 24 h; 36
patients required emergency resuscitation
and eight died in the department during the
study period. The absolute number of
patients presenting during the study period
greatly exceeds most of the "major disasters"
in contemporary UK experience, although
fortuitously, no single additional "incident"
occurred. No deaths were directly attribut-
able to the event, but otherwise the spectrum
of patient pathologies, their severity and pres-
entation is analogous to several recent major
incidents. We describe the range of patients
that presented and the impact on the city's
sole adult accident and emergency depart-
ment.

The relation between the eyelash reflex
and the Glasgow coma scale
C Moulton, A G Pennycook, A Jundi,
J Whittaker
Department of Accident and Emergency Medi-
cine, The Royal Bolton Hospital, Bolton BL4 0JR
Contact with the eyelashes causes immediate
blinking. This is the eyelash reflex one of the
essential group of reflexes that protect the eye.
The disappearance of the eyelash reflex has
been used by anaesthetists for many years as a
marker for the onset of general anaesthesia.
A large group of emergency patients (> 150)

with impaired consciousness from many
different causes was scored on the Glasgow
coma scale (GCS). The presence or absence
of the eyelash reflex was then determined in
these patients.

It was found that the eyelash reflex disap-
peared at a GCS of between 6 and 10. There
was surprisingly little deviation between either
subjects or observers. The eyelash reflex is
thus a fairly specific marker for coma (which is
defined as a GCS of 8 or less).

Trauma to solid peritoneal organs-time
to emergency surgery
K I M Henderson, T J Coats, T B Hassan,
K Brohi
Accident and Emergency Department, The Royal
London Hospital, London El lBB

Background Audit of a trauma system should
assess the delivery of care to the injured
patient from the time of injury through
prehospital care, emergency in-hospital resus-
citation, definitive management, and rehabili-
tation. System based analysis has tended to
focus on outcome (lived or died) as the index
of effectiveness, with particular emphasis on
preventable deaths. Using lived or died as an
endpoint can be useful for identifying patients

to review in mortality and morbidity meetings
but is not a sensitive method for a trauma sys-
tem to use when developing a quality improve-
ment programme.
Objective-Surgical arrest of haemorrhage has
a high priority following trauma. The aim of
this study was to evaluate the use of time to
theatre in patients with trauma to solid perito-
neal organs as a quality indicator.
Methods-Time between injury, arrival in
A&E, and arrival in theatre was used in a ret-
rospective comparison between HEMS and
hospitals contributing to MTOS. Inclusion
criterion was a liver or spleen injury, which
had been coded using AIS (>2) criteria.
Results-120 patients with a liver or spleen
injury were treated by HEMS; 65 had
undergone emergency abdominal surgery
(within 8 h of arrival) for blunt injury (median
ISS 38) and 21 for a penetrating injury
(median ISS 13). The criteria identified 1436
MTOS patients. 440 had surgery for blunt
trauma (median ISS 25) and 101 for penetrat-
ing trauma (median ISS 14) (table 3).
Comment-There is at present no consensus in
the debate about the appropriate performance
standards to be used in auditing delivery of
care to the trauma patient. To be useful in
audit a performance standard must be able
discriminate between systems. This study
shows that the time to theatre can discrimi-
nate between trauma systems. This measure
has a high face validity as it is regarded as
important by clinicians.

Diagnosing urinary tract infection in the
A&E department
A Gilliam, A P Volans
Accident and Emergency Department, Scarbor-
ough Hospital, Scarborough

Background-Urinary tract infection (UTI) is
often diagnosed in A&E departments on the
basis of history and dipstick testing of the
urine. A retrospective audit of patients attend-
ing over one year with symptoms suggestive of
UTI was performed. Patient selection was
from the departmental register and from the
microbiology department records for urine
samples sent from the department. -Of 226
potential patients, there were 141 with both a
urine dipstick result and microbiology results.
The clinical details of these were recorded and
analysed.
Results-( 1) The overall rate of positive
culture was 25% (35/141); (2) patients with a
positive culture tended to show the classical
symptoms of UTI (dysuria 72%, frequency
44%, abdominal pain 59%); patients without
a positive culture did not have dysuria (0%),
or frequency (6%); (3) dipstick testing for
haemoglobin and protein were the only
features that discriminated positive from
negative cultures; haemoglobin (any level of
reaction) had a false negative rate of 3%, and
a specificity of 36%; protein (any level of reac-
tion) had no false negatives and a specificity of
37%; (4) a "classical" history and a positive
dipstick finding, results in a specificity of 40%
and a sensitivity of 100%. No patient with a
non-classical history and a negative dipstick

Table 3 Henderson et al

HEMS MTOS

Blunt Penetrating Blunt Penetrating

Arrival A&E to theatre time 56 (41 to 102). 37 (28 to 51) 125 (78 to 200) 86 (86 to 132)
999 call to theatre time 140 (112 to 175) 86 (78 to 118) 172 (128 to 254) 147 (95 to 227)

Values in minutes (median (interquartile range)). HEMS, helicopter emergency medical service; MTOS,
major trauma outcome study.

test had a positive MSSU; however, 7/41
patients had a positive MSSU in the presence
of a non-classical history; (5) E Coli was the
causative organism in 88% of cases and was
multisensitive.
Conclusions-(1) Omitting MSSUs in patients
with a non-classical history and a negative
protein on dipstick would have saved 80/197
requests in our department without missing a
positive culture; (2) combining a classical his-
tory and a positive for protein allows a high
sensitivity but does not increase the specificity
above 40%; (3) community acquired UTI
continues to be sensitive to trimethoprim in
the majority of cases.

Demonstration of inhaler technique by
accident and emergency personnel in the
UK
J O' Donnell, M Williams, R Birkinshaw*,
V Burke*, P A Driscoll*
A&E Department, Royal Infirmary of Edin-
burgh, Edinburgh EH3 9YW; *University De-
partment ofEmergency Medicine, Hope Hospital,
SalfordM6 8HD

Objective-To determine the ability of acci-
dent and emergency personnel to demonstrate
metered dose inhaler technique.
Methods-50 senior house officers and 50
nurses working in the University department
of emergency medicine, Hope Hospital, Sal-
ford, and the A&E department, Royal Infir-
mary of Edinburgh, were individually inter-
viewed and assessed on their knowledge of
inhaler technique and competence in demon-
strating the correct use of a metered dose
inhaler. Half the subjects were also tested for
efficiency of inhaler technique using an
aerosol inhalation monitor.
Results-Demonstration of inhaler technique
was generally poor by the staff assessed.
Although 45 (90%) of the SHOs were aware
of the British Thoracic Society guidelines,
only 15 (30%) routinely checked inhaler tech-
nique when discharging asthmatic patients. Of
the nurses, only 23 (46%) were aware of the
guidelines and only 15 (30%) routinely
checked inhaler technique; 25 (50%) of the
SHOs and 17 (34%) of nurses said that they
had learned their inhaler technique from
observing patients.
Conclusions The A&E department offers an
important opportunity for patient assessment
and reinforcement of metered dose inhaler
technique. A&E staff should be made aware of
the British Thoracic Society guidelines and be
competent at assessing and teaching inhaler
technique.

Long term morbidity in patients suffer-
ing a sternal fracture following discharge
from the A&E department.
M D'Olivera, T B Hassan, R Sebewufu,
D Finlay*, D N Quinton
Departments ofA&E Medicine and *Radiology,
Leicester Royal Infirmary NHS Trust, Leicester,
UK

Background Patients suffering isolated frac-
tures of the sternum appear to incur very little
acute morbidity or mortality and can often be
discharged home from the A&E department.
However, there are no data on the long term
effects on such patients with this painful
injury.
Objective To define basic demographics in
such patients, and to assess the advice given
when discharged and the duration of symp-
toms.
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Methods-Patients who had suffered a unicor-
ticate sternal fracture as their predominant
injury and been discharged from the A&E
department at the Leicester Royal Infirmary
were sent a questionnaire at least 8-12 weeks
after their injury. Of a total of 82 question-
naires, 45 (57%) eventually responded. Non-
parametric data were analysed using the
Wilcoxon-Mann Whitney test.
Results-The male to female ratio was 16:29,
with mean age 55.2 years (SD 20.7). Road
traffic accident was the commonest cause for
the injury (77.8%). Analgesia was given on
discharge in 84%. However, advice on self
physiotherapy was found to be very variable
and generally poor. Overall median duration
of symptoms was eight weeks (IQR 7.5). Age
was a significant factor (p<0.03) in predicting
length of symptoms; patients more than 50
years old suffered symptoms for much longer.
Conclusions-Patients with sternal fractures
who are discharged home from the A&E
department have prolonged symptoms. They
are often given poor advice on rehabilitation
exercises. A formal advice sheet is recom-
mended and presented.

Evaluation ofa rapid assay for measuring
blood paracetamol in the A&E depart-
ment
R Fitzpatrick, T B Hassan, V Ward,
G G Bodiwala
Department of Accident and Emergency Medi-
cine, Leicester Royal Infirmary, Leicester LEI
5WW
Objective-To assess the correlation of a near
patient test (NPT), the Acetasite assay kit,
with standard laboratory analysis in deliberate
paracetamol overdose, and identify benefits to
patients by accelerating treatment pathways
and referral.
Design-Prospective four month study in the
accident and emergency department, Leices-
ter Royal Infirmary.
Results-58 patients were enrolled in the study
having taken a significant (>5 g) paracetamol
overdose. The majority (65.5%) presented
within 4 h of overdose and of these, most
(63.5%) received activated charcoal, at least,
on arrival in the department. All had blood
drawn for formal laboratory analysis and from
that sample, drops were taken for Acetasite
side-lab testing. There was a good, consistent
correlation with the two sets of results (Spear-
man's rank correlation coefficient = 0.974),
but with a persistent overestimation by the
Acetasite assay kit (mean of 10 mg/l). Only a
few patients were identified as potentially ben-
efiting in terms of accelerating pathways and
referral.
Conclusions-The Acetasite testing kit is as
good as formal laboratory analysis in detecting
patients who require treatment for paraceta-
mol overdose. However, management would
have been altered in only a few patients if the
near patient test had been used as the primary
investigative tool. It is therefore unlikely to be
of value as a routine procedure in all patients
presenting with paracetamol overdose.

A three phase system ofwound evaluation
using a new wound classification system
J S Batchelor, J Ryan
Department of Accident and Emergency Medi-
cine, University College Hospital, London WCJ
Objective-To develop a wound assessment
system for open limb wounds which could be
used in the field and in the emergency room.

Methods-The two main criteria used to
develop the system were (1) simplicity, and (2)
use in the field and in the emergency room as
a means of documenting the wound character-
istics, rather than scoring the wound as in the
Red Cross score system.
Results-A wound assessment classification
system was developed using three variables:
(1) wound depth (level I-V); (2) wound size (a
= <5 cm; b = >5 cm); (3) additional structures
involved (B, bone; N, nerve; A, artery; V, vein;
T, tendon; L, ligament; J, joint; M, muscle). In
the field, wound assessment (phase 1) using
this classification is made by examination of
the wound alone. In the emergency room,
wound assessment (phase 2) is made using a
combination of wound inspection and func-
tional examination. Phase 3 wound assess-
ment involves radiological examination.
Conclusions-This three phase system pro-
vides a simple staged approach to assessing
open limb wounds.

Objective assessment of analgesia provi-
sion in a paediatric accident and emer-
gency department
L Ferguson, T F Beattie
Accident and Emergency Department, The Royal
Hospital for Sick Children, Edinburgh EH9 lLF

Objective-To study the efficacy of analgesia
provision using objective scoring systems.
Design-Prospective study using faces scale, a
visual analogue scale, and direct questioning
to assess pain in a paediatric accident and
emergency department.
Subjects- 174 children presenting with painful
conditions over a six week period.
Interventions-Pain assessment on arrival,
after analgesia, 30 minutes and 60 minutes
later, or after treatment with plaster of Paris
cast.
Main outcome measures-Change in pain as
measured by the various scales at the various
time periods.
Results-The visual analogue scale was not
effective for children under the age of six. The
faces scale provided a reproducible and objec-
tive assessment of pain for all children three
years and over. The pain relief schedule was
shown to be effective and statistically signifi-
cant. Plaster of Paris casts are very effective
analgesic agents in all children.
Conclusions Objective measurement of pain
is possible in the accident and emergency
Department. The visual analogue scale is not
as useful as the faces scale, because it could
not be used in the three to six years age group.
After this age group, both scales are equally
effective. They demonstrate the effectiveness
of our analgesia protocol.

Division of expected outcomes using the
TRISS model: is the Ps = 0.5 line always
appropriate for trauma audit?
T J Coats, A MacDonald
Academic Department of Surgery, The Royal
London and St Bartholomew's College of Medi-
cine and Dentistry, London El JBB
The TRISS model may be used to focus
trauma audit by highlighting cases with unex-
pected outcomes. When used in this way an
arbitrary cut off has to be made between
expected survivors and expected non-
survivors. This is conventionally taken as the
Ps = 0.5 line.

The best cut off point to use in audit is
likely to be the point that gives the best trade
off between sensitivity and specificity. Any
mathematical model has a range of sensitivi-
ties and specificities that can be represented
on a receiver operating characteristic (ROC)
curve. The best cut off level (minimum false
negatives and false positives) occurs at the top
left hand point of the curve.
The TRISS model has good discrimination

but poor congruity, and is known to overpre-
dict survival in patients with severe injury. In a
centre that receives patients with a different
case mix of injury severity from the TRISS
reference database the Ps = 0.5 line may not
be the best division of expected outcomes.
An ROC curve was constructed for the TRISS
model output for 1603 patients brought to the
Royal London Hospital by the London
Helicopter Emergency Medical Service, of
whom 1276 (80%) survived and 327 (20%)
died. Patients treated by this trauma system
are more severely injured than the TRISS ref-
erence database, having an M statistic of 0.65.
The critical test result value that represented
the best trade off between sensitivity and spe-
cificity was at Ps = 0.76.

This study shows that centres with a case
mix of injury severity different to the TRISS
reference database (either due to prehospital
triage or interhospital transfers) may not be
using the best method of focusing trauma
audit if the Ps = 0.5 line is used to divide
expected outcomes. At the Royal London the
use of the Ps = 0.76 line would give a better
trade off between sensitivity and specificity.

The chest drain fixator-an innovative
way to secure intercostal drains
G W McNaughton,W A Cameron, I J Swann
Accident and Emergency Department, Glasgow
Royal Infirmary, Glasgow G4 OSF

Background-The standard technique used to
secure a chest drain is to insert one or two
anchor sutures between the drain and patient.
Unfortunately this technique relies on good
knot tying skills and as most doctors are aware
the sutures can loosen and the drain may fall
out. In conjunction with the product design
department of Glasgow School of Art, we
designed the chest drain fixator (CDF). This
is a device which fits tightly around the drain,
is secured by two interrupted sutures and has
a snap fastener to allow adjustment without
suture removal.
Objective-To determine whether the CDF
could be easily and quickly applied and if it
was as secure as the anchor suture technique
used by most doctors.
Methods Doctors were recruited from a
selection of hospital specialties. They inserted
and secured an intercostal drain into a pig
thorax model using the technique with which
they were familiar. Following this the CDF
was demonstrated and they then secured the
drain using the CDF. Times were recorded
and an analogue scale was used to determine
the security of the anchor suture technique.
Following the use of the CDF the doctors
were asked whether they felt the CDF was as
secure, more secure or less secure.
Results-18 doctors participated in the study.
The mean time to secure a drain with the
anchor suture was 108 s and with the CDF 97
s (p = 0.44, t test for sample means). Only
4/18 felt the CDF was less secure than the
anchor suture, and 12/18 believed it to be
more secure. All 18 rated it as user friendly
and 17/18 commented they would use it to
secure a drain on their own patients.
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Conclusions-The CDF is a simple user
friendly device which is as fast to apply and
appears to be as secure as current suturing
techniques.

Emergency intubation of infants in A&E:
does laryngoscope blade design alter out-
come?
J D Whittaker, C Moulton
Accident and Emergency Department, Royal Bol-
ton Hospital, Farnworth, Bolton BL4 0OJR
Emergency intubation of infants is fortunately
rare in A&E practice but when required may
need to be attempted by relatively inexperi-
enced staff. The success of intubation relies on
regular training and essential equipment. The
straight infant laryngoscope blade is a stand-
ard requirement for the modified technique
needed in this age group, but there are many
different types available. A&E departments
appear to have a random selection of blades,
with no standard blade. There is no previous
research to compare the different designs of
blade in terms of ease of use. This observa-
tional study therefore compared intubation
times and subjective ease of intubation for
seven different infant laryngoscope blades
chosen to represent the major design differ-
ences found. The 30 subjects chosen were
either A&E senior house officers with no pre-
vious anaesthetic experience or A&E nurses
who had completed either the APLS or the
PALS course. The subjects were deliberately
chosen as trained staff who may be called on
to attempt emergency intubation but have
very little practical experience of this skill.
Each subject was asked to intubate a standard
Laerdal infant manikin three times with each
blade in a randomised order. Average times to
intubation and subjective assessments of ease
of use on a visual analogue scale were
recorded. Of the seven blades selected, two
had longer intubation times and worse satis-
faction scores than the others (p<0.001, Fish-
er's least significant difference test). Intuba-
tion times with these two blades were twice as
long as with the other blades (30 s v 15 s).
These two blades, the Seward and Soper, were
of a Z shaped profile compared with all the
others which had a C shaped profile (Robert-
shaw, Oxford, Wisconsin, Miller). It is there-
fore recommended that A&E departments
should have a range of laryngoscope blades
available but the standard blade should be a C
shaped one.

Death from hanging in children
J P Wyatt, T Squires, A Busuttil
Department of Accident and Emergency, Edin-
burgh Royal Infirmary, Edinburgh EH3 9YW
Deaths from hanging in children aged less
than 15 years in the Lothian and Borders
regions of Scotland were identified between
1985 and 1996 from forensic medicine and
procurator fiscal records. The dataset was
confirmed to be complete by a crosscheck
with data held by the registrar for deaths. The
circumstances surrounding each of the deaths
was reviewed using police, ambulance, and
hospital records. The injuries sustained were
identified from necropsy reports.
Twelve children, aged between 4 and 14

years, died from hangings during the 12 years,
representing 8% of all paediatric trauma
deaths. The incidence of death from hangings
in children in the regions studied was
1/147 000 children per year. Examination of

the circumstances revealed that six of the
deaths appeared to be accidents, six appeared
to be deliberate acts of suicide in children.
None of the children showed any signs of life
when found: 11 were pronounced dead at the
scene, one died 12 hours later in hospital.
Various ligatures were involved, including
rope, belt, dressing gown cord, sock, electric
cable, dog lead, and suitcase strapping.
This study shows that although death from

hanging is relatively uncommon in children,
hanging is the fourth most common mech-
anism of death from trauma in southeast
Scotland. It is particularly worrying that half
of these deaths were suicides. Examination of
the circumstances failed to reveal obvious
ways in which the hangings might easily have
been predicted and prevented. It is not
feasible to deny children access to any possible
ligature.

The prevention of deaths following
trauma in Scotland
J P Wyatt, D Beard, P T Grant, B Klaassen,
D A W Ritchie
Scottish Trauma Audit Group (coordinators),
Accident and Emergency Department, Edinburgh
Royal Infirmary, Edinburgh EH3 9YW

There are three potential ways of reducing the
number of deaths following trauma: to prevent
the "accident" (or "incident") occurring in
the first place, to reduce the severity of the
injuries sustained during the accident, or to
provide better (life saving) treatment. Review
of trauma deaths was undertaken as part of a
multicentre study to investigate how the
trauma death rate in Scotland might be
reduced.

Deaths following trauma in Scotland in
1995 were identified and reviewed in detail.
The circumstances surrounding each death
were reviewed using police reports held by the
procurator fiscal; ambulance and hospital
records were used to review the treatment
provided and time of death; necropsy reports
were reviewed to identify the injuries sus-
tained, which were scored using the abbrevi-
ated injury scale. Injury severity scores and
prospectively collected physiological data al-
lowed TRISS methodology to identify unex-
pected deaths.
More than 1000 trauma deaths were identi-

fied and reviewed. Analysis of the results failed
to show a trimodal temporal distribution of
deaths. The vast majority of deaths (>70%)
occurred in the prehospital setting. TRISS
analysis revealed that only a relatively small
percentage were unexpected hospital deaths.
There was significant variation between re-
gions (in addition to variation between urban
and rural areas within each region) in the
mechanisms of death from trauma. Analysis of
factors relating to accident prevention also
showed regional variation in their relative
importance. However, drugs-most notably
alcohol-appeared to play a part in a large
number of deaths in all regions.
Trauma continues to be responsible for a

heavy death toll in Scotland. Only a small
proportion of these deaths appears to be pre-
ventable by improved treatment; far greater
potential lies with accident prevention meas-
ures. These accident prevention measures
need to be carefully tailored according to local
factors and local needs.

Long term assessment of a triage proto-
col for the limping child
A Mattick, A Turner, T F Beattie, J Ferguson,
J Sharp
Accident and Emergency Department, Aberdeen
Royal Infirmary, Foresterhill, Aberdeen AB25
2ZN

Spontaneous onset of limp in, childhood is a
common presentation to accident and emer-
gency departments. The majority of such chil-
dren will be suffering from transient synovitis
of the hip joint, which is a benign self limiting
condition. However, there will be occasions
when the limp is a symptom of more a serious
condition such as Perthes' disease, slipped
femoral epiphysis, leukaemia, etc. While in the
past it was common practice to admit all such
children, it is now acceptable to treat transient
synovitis on an outpatient basis. The role of
the A&E department is to identify reliably
those children who may require admission for
further investigation and treatment.
The A&E department of Royal Aberdeen

Children's Hospital introduced a triage proto-
col in 1989 which involved assessing five vari-
ables on presentation: (1) examination of
hip-less than 75% of normal movement; (2)
temperature higher than 37.5°C; (3) x ray
abnormality; (4) white blood count more than
13 000/mm' with film; (5) erythrocyte sedi-
mentation rate >20 mm/h.

If any of these variables was positive, the
child was referred for admission. If all were
normal, the child was allowed home to rest
and reviewed after five and 10 days. Data on
103 children presenting over a one year period
during 1989 were collected prospectively;
60% of the children were treated as outpa-
tients. Several significant conditions were
identified using this protocol. In late 1996, a
review of these patients was undertaken.
Reflecting local demographics, information
was available on long term outcome on all but
one of the children: 22% of those originally
diagnosed with transient synovitis experi-
enced a further episode; none of those triaged
to outpatient care developed significant pa-
thology.

A scoring system to grade the severity of
acute exacerbations of chronic obstruc-
tive airways disease (COAD)
I M Stell, R J Edwardst, M I Polkey*,
A J Williamst, J Moxham*, P J ReesT
Departments of Accident and Emergency and
*Thoracic Medicine, King's College Hospital,
London SE5, tAccident and Emergency and
fRespiratory Medicine, St Thomas' Hospital,
London SE1, and ¶Respiratory Medicine, Guy's
Hospital, London SEI
There is no single clinical measure available to
assess severity and guide clinical decision
making in acute exacerbations of COAD. This
study was designed to develop a scoring
system from simple clinical measures which
might have predictive value, and be useful in
clinical trials. Features, which taken in combi-
nation have been said to indicate a severe
exacerbation include heart rate > 1 1 0/min,
respiratory rate >25 breaths/min, increased
dyspnoea at rest, use of accessory muscles,
peak expiratory flow rate (PEFR) < 100 I/min,
Paco2 >6 kPa and Pao2 <8 kPa. These
variables, and in addition calculated [HCOfl,
pH, and FEVy (forced expiratory volume in
one second) were recorded, independently of
clinical decision making, on 56 consecutive
patients attending A&E with acute exacerba-

136

 on M
ay 17, 2023 by guest. P

rotected by copyright.
http://em

j.bm
j.com

/
J A

ccid E
m

erg M
ed: first published as 10.1136/em

j.15.2.129 on 1 M
arch 1998. D

ow
nloaded from

 

http://emj.bmj.com/


Abstracts

tions of COAD. Numerical values were

assigned to dyspnoea and accessory muscle
use on a four point scale (0-3), and the abso-
lute values of the other variables were used for
individual analysis. These values were corre-

lated with clinical indicators of severity: the
decision to admit, and length of admission.
The individual variables most predictive of
admission and the length of admission were

pulse rate and dyspnoea. A better predictor
was a combined score of six of the variables
together. In combined scores, one point each
was assigned for pulse > 11 0/min, dyspnoea of
moderate degree or worse, accessory muscle
use of moderate degree or worse, PEFR <100
1/min, pH <7.38 and Po, <8 kPa. The mean

score for patients admitted (n = 47) was 2.94,
and for those not admitted (n = 9) was 1.00 (p
<0.001). The mean admission length (days)
of those admitted with a score <4 (n=28) was

7.9, compared to 19.0 for those with higher
scores (n= 19) (p<0.02).
We conclude that this six point measure is a

reasonable predictor of clinical decisions on

admission and length of stay. It could be use-

ful in the objective evaluation of acute exacer-

bations of COAD for clinical studies.

Is ventilatory pump capacity impaired in
acute asthma? The measurement of in-
spiratory muscle strength by sniff nasal
pressure (SNIP)
I M Stell, M I Polkey*, P J Reest, M Greent,
J Moxham*
Departments of Accident and Emergency and
*Thoracic Medicine, King's College Hospital,
London SE5, tRespiratory Medicine, Guy's Hos-
pital, London SE1, and fthe Royal Brompton
Hospital, London SW3

Ventilatory failure results from an imbalance
of the load capacity relation of the respiratory
muscle pump. Acute asthma increases the
load placed on the pump. However, in
addition, by causing hyperinflation and reduc-
ing diaphragm muscle length acute asthma
would be expected to reduce the pressure gen-

erating capacity of the diaphragm. Relatively
few data are available on the respiratory
capacity during acute asthma. The aim of this
study was to investigate inspiratory muscle
strength in acute asthma by measuring sniff
nasal inspiratory pressure (SNIP). We studied
47 consecutive patients (31 F, 16 M, mean age

31 years), with acute asthma at the time of
presentation in the A&E department, and 22
control patients also attending A&E with
acute conditions not affecting their
neurological respiratory or abdominal/pelvic
systems (7 F, 15 M, mean age 28 years). We
measured the best of 15 SNIP measurements
taken at functional residual capacity using a

hand held meter (Precision Medical, York-
shire, UK) and a nasal plug made from dental
putty. We also measured forced expiratory
volume in one second (FEVy) and forced vital
capacity (FVC) using a hand held meter
(Micromedical, Rochester, UK), and peak
expiratory flow rate (PEFR). The asthmatics
had a mean PEFR of 52% predicted (range
23-98%). The mean SNIP at presentation
was, for females, 79 cm H2O for asthmatics
and 102 cm H2O for controls (p<0.05); for
males, 113 cm H2O for asthmatics and 129 cm
H2O for controls (p = 0.20). There was a posi-
tive correlation between PEFR and SNIP for
women (r = 0.65, p<0.05). Follow up
measurements were made after recovery

(4-12 weeks later) on 22 of the patients with
asthma. For these patients the mean SNIP at

presentation was 91 cm H,O, increasing to
120 cm H2O at follow up (p<0.001). These
data suggest that there is a reduced ability to
generate inspiratory pressure during acute
asthma, which is proportional to the severity
of the disease.

Bursitis, aspiration and sinus formation
I M Stell, GW E Evans*,W K Smitht
Accident and Emergency Departments of Guy's,
*Bromley, and tKing's College Hospitals, London

Standard management of olecranon and
prepatellar bursitis includes aspiration of the
bursa, although the value of this has never

been established in clinical trials. However,
some clinicians do not aspirate these bursae
from concern that a sinus may develop in rela-
tion to the needle track. This study was

designed to investigate the following factors in
cases of bursitis treated by standard guide-
lines: (1) the number ofbursae that went on to
develop sinuses, (2) the interval from aspira-
tion to sinus formation, (3) whether sinus for-
mation occurred at the site of aspiration, (4)
the long term outcome. Forty seven consecu-

tive cases of bursitis (33 olecranon, 14 prepa-
tellar) were recruited from the A&E depart-
ment (40 M, 7 F, mean age 39 years); two
were admitted. Of these, 22 were septic, 24
non-septic, and one was due to gout; 39/47
patients attended one to eight (mean 2.0) fol-
low up appointments, seven of the remaining
eight were contacted by telephone. Discharg-
ing sinuses developed in 4/22 septic cases, and
in no non-septic cases (p<0.05). The intervals
to sinus formation were 5, 7, 18, and 21 days.
The sinuses in all these cases developed at the
centre of the bursa, and not at the distal site of
aspiration. These sinuses healed after 1, 4, 4,
and 6 weeks without further surgical interven-
tion. Long term (mean eight months) follow
up was achieved in 40/47 patients. In these 40
patients, the mean time to symptomatic
recovery was five weeks in septic, and six
weeks in non-septic cases. Further attacks of
bursitis were suffered by three patients; mini-
mal to mild symptoms were still suffered by
five, bursar nodules were present in 15, but
only one was unable to kneel/lean on the
elbow normally. In conclusion, the formation
of a sinus does not appear to be a common

result of bursar aspiration, but rather a

complication of septic bursitis. Where a sinus
did occur, full healing followed without
further intervention. In this series good
outcomes were achieved with standard guide-
lines, and admission was rarely required.

Why do children vomit after head injury?
F Brown, J Brown, T F Beattie
Accident and Emergency Department, The Royal
Hospital for Sick Children, Edinburgh EH9 lLF

Objective-To determine predictive factors for
vomiting after minor head injuries in a paedi-
atric population, exploring the hypotheses of
its relation with site of impact, the presence or

absence of full skull fracture, and intrinsic fac-
tors such as age, sex, a family history of
migraine, a personal history of migraine or its
variants, and a personal history of motion
sickness.
Design-A prospective study of all patients
presenting with minor head injury in a two
month period. Information regarding clinical
features, family history, and personal history
was noted on a proforma. Data were analysed
using Fisher's exact test.

Patients-563 children aged from birth to 12
years 11 months presenting with minor head
injury to the emergency department, The
Royal Hospital for Sick Children, Edinburgh,
from 1 May 1997 to 31 June 1997. Complete
data were obtained on 462 patients.
Results- 12.8% vomited following minor head
injury. Comparing vomiters to non-vomiters
we did not find any statistically significant dif-
ference with respect to site of impact, the
presence or absence of skull fractures, and the
presence of a family history of maternal
migraine, or a personal history of migraine or
its variants. There was a significant relation
with a history of motion sickness.
Conclusions No reliable predictors of vomit-
ing after minor head injury were found in a
paediatric population. The reason why some
children vomit after minor head injury, and
the significance of the vomiting with respect to
management, needs to be studied further.

Thoracic blast induced apnoea, brady-
cardia, and hypotension are mediated by
a vagal reflex
M Ohnishi, E Kirkman, R Guy*
Department of Biological $ciences, Science Labo-
ratories, University of Durham, Durham DHI
3LE, and *DERA, Medical Countermeasures,
CBD, Porton Down, Salisbury SP4 0JQ
The response to primary blast injury to the
thorax includes early bradycardia, hypoten-
sion, apnoea, and development of pulmonary
oedema. The early time course and mech-
anism of the cardiorespiratory responses are
unknown. Parts of the response may be due to
direct damage to thoracic structures, for
example the heart, or they may be reflex in
nature. A candidate reflex is that elicited by
the pulmonary afferent C fibres which origi-
nate in the lungs and are carried in the vagus,
since this reflex elicits the triad ofbradycardia,
hypotension, and apnoea. The aim of this
study was to determine the early time course
of the response and to assess whether it is a
reflex with the afferent and/or efferent path-
ways carried in the vagus.

Experiments were performed on five groups
of eight male Wistar rats (240-263 g)
anaesthetised with alphadalone/alphaxalone
(17-21 mg/kg/h iv). Body temperature was
maintained constant at 38.0(0.1)°C (mean
(SEM)) using external heating. In groups I,
IV, and V the cervical vagi were exposed bilat-
erally but not sectioned (sham vagotomy),
whereas they were sectioned in groups II and
III (vagotomy). Baseline cardiorespiratory
measurements were made 10-15 min after
vagotomy or sham vagotomy and the animals
were subjected to a blast wave focused on the
ventral thorax (groups I and II) or ventral
abdomen (group V), or the sound of blast
(groups III and IV, sham blast). Following
blast in animals with intact vagi (group 1)
there was a significant fall (p<0.05, paired t
test) in heart rate (HR) from 459 (9) to 128
(11) beats/min (latency of onset 4.3 (0.3) s)
and in mean arterial blood pressure (MBP)
from 128 (4) to 35 (4) mm Hg (latency of
onset 2.0 (0.1) s), and apnoea occurred,
lasting 28.3 (2.3) s. In vagotomised animals
(group II) there was only a small fall in HR
from 469 (7) to 414 (13) beats/min, apnoea
was absent, and hypotension was attenuated
(MBP fell from 124 (3) to 70 (6) mm Hg).
Abdominal blast (group V) led to a small but
significant fall in MBP from 126 (3) to 106 (6)
mm Hg, but no change in HR and no apnoea.
Sham blast (groups III and IV) had no signifi-
cant cardiovascular or respiratory effects.
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These results indicate that thoracic, but not
abdominal, blast injury produces a triad of
bradycardia, hypotension, and apnoea. The
apnoea, most of the bradycardia, and a part of
the hypotension are reflex in nature, with the
afferent and/or efferent pathways carried in
the vagus. A potential reflex mediating this is
that elicited by activation of pulmonary affer-
ent C fibres, possibly secondary to the onset of
pulmonary oedema or local action of 5-HT
released from blood platelets.
This work was supported by DERA, Porton Down.

Monitoring haemodynamic effects of
fluid resuscitation for septic shock pa-
tients in A&E: application of portable
suprasternal Doppler ultrasound
P Dark
University Department of Emergency Medicine,
Manchester M13 9PT

Background-Correction of hypoxia and hy-
povolaemia is the most important initial treat-
ment for all septic shock patients. While pulse
oximetry and arterial blood gas analysis can
guide appropriate oxygen and ventilation
treatment in the A&E department, the assess-
ment of adequate fluid resuscitation is more
difficult using traditional vital signs. Stroke
distance (SD) and linear stroke work (LSW)
are Doppler derived equivalents of left ven-
tricular stroke volume (LVSV) and left ven-
tricular stroke work (LVSW), respectively.
They are derived from Doppler ultrasound
measurement of blood flow in the thoracic
aorta. Aortic blood flow can be measured
using portable suprasternal Doppler ultra-
sound (PSSDU) and is an attractive but
untested haemodynamic monitoring tech-
nique for use in A&E.
Objective-(1) To determine prospectively the
changes in SD and LSW (using PSSDU) fol-
lowing sequential intravenous colloid fluid
challenges for a group of septic shock patients
entering the A&E department and compare
these with the changes in mean arterial blood
pressure (MAP), pulse rate (PR), shock index
(SI), and central venous pressure (CVP); (2)
to determine if there is a relation between SI
(already known to be inversely related to
LVSW in experimental and clinical shock
states) and LSW.
Study population-All septic shock patients
(Bone 's criteria) entering a large European
university A&E department over a 10 month
period (1996-97) and who satisfied the entry
requirements of the study protocol.
Results-29 adult patients were studied, divided
into three groups: (1) 18 with significant
changes in SD, LSW, and SI followed by a
plateau effect in response to sequential fluid
challenges; MAP and PR changes were much
smaller with no evidence of plateau; CVP
changes were variable; there was an inverse
relation between SI and LSW (linear
regression analysis r = 0.61, p<0.001); (2)
eight patients showing no responses to fluid
challenge and requiring inotropic support to
improve their circulatory status; (3) two
patients in whom Doppler indices could not
be recorded. There was one protocol failure.
Conclusions-SD and LSW can be used in the
A&E department to monitor the immediate
haemodynamic effects of fluid resuscitation
for septic shock patients and also help
determine the need for additional inotropic
support.

Comparison of British Thoracic Society
(BTS) and American regimens for acute
asthma presenting to an A&E depart-
ment
A Cooper, N J Innes*, J Stocking*,
E Beresfordt, M Lambert, S W Watkin*,
B D Harrison*

Accident and Emergency Department and *De-
partment of Respiratory Medicine, Norfolk and
Norwich Hospital, Norwich NRl 3SR; tDepart-
ment of Statistics, Astra Pharmaceuticals, Herts
WD4 8DH

Background-In Britain, BTS guidelines have
standardised the treatment of patients pre-
senting with acute asthma to the A&E depart-
ment. In the USA patients with acute asthma
are managed with larger doses of steroids and
more frequent 1B agonist administration by
nebuliser (initially every 20 min).
Objective-To compare standard BTS treat-
ment of acute asthma with a US regimen.
Methods-Patients presenting to A&E with an
exacerbation of asthma and a peak expiratory
flow (PEF) less than 75% of their predicted or
usual best were randomly allocated to either
standard BTS treatment or the US treatment
regimen. Patients in extremis were excluded.
The main outcome measures used were: (1)
admission rate; (2) % improvement in PEF
within two hours.
Results-1 13 patients (60 female) were en-
tered into the study. Mean age was 29.5 years.
The mean presenting PEF was 47.5% of pre-
dicted. There were no significant differences
between the presenting variables of the
patients in the two treatment arms. Patients
given the US treatment regimen had a lower
admission rate and greater % improvement in
PEF. The greatest differences were recorded
in patients presenting with severe asthma
(PEF 33-50%). None of these differences
achieved statistical significance.
Conclusions-This pilot study showed no sig-
nificant difference between BTS and US treat-
ment regimens for acute asthma. In severe
asthma the US treatment regimen may lead to
a quicker improvement in PEF and lower
admission rate. A larger study is required to
determine if either regimen is superior.

The PEP respiratory monitor: a valida-
tion study
J D Whittaker, C Moulton
Accident and Emergency Department, Royal
Bolton Hospital, Farnworth, Bolton BL4 0JR
The search for a simple and reliable respira-
tory rate monitor has yet to produce a
non-invasive device for use in all awake
patients. The gold standard remains observer
measurement which is, however, time con-
suming and subject to inaccuracy. Often in
emergency situations the respiratory rate is
estimated by "eyeballing" the patient. For
such an important physiological measurement
this is patently unsatisfactory. A new respira-
tory monitor has been devised, based on a
pyroelectric plastic (PEP) device mounted in
a standard oxygen mask. The signal derived
from the PEP is processed and, at present,
displayed through a personal computer
screen. The PEP is cheap (approximately 50 p
per device), non-invasive, and easy to use. The
aim of this study was to assess the perform-
ance of this new respiratory monitor against
standard methods already available. A volun-
teer study was designed to compare respira-
tory rate measurement with the PEP device
against observer counting, capnography, and
transthoracic impedance measurement. Res-

piratory rates were measured in 12 healthy
volunteers at rest, after one minute of exercise,
and after five minutes of exercise. Randomised
high flow rates of oxygen were given to ensure
that the monitor performance was not affected
by gas flow through the mask. The different
rate measurements obtained from three inde-
pendent blinded observers were compared
using a statistical clinical measurement com-
parison technique (Bland and Altman). The
PEP device was found to show good agree-
ment with the other three methods of
measurement and to show good repeatability.
The PEP device is therefore a valid and accu-
rate method of assessing the respiratory rate in
awake patients.

Initial evaluation of neutrophil CD64
marker in A&E medicine
J Batchelor, A McGuinness, D Grant,
S Machin
Department of Accident and Emergency Medi-
cine, University College Hospital, London WC1

Objective-Neutrophil CD 64 receptors have
been shown to be rapidly upregulated in
acute bacterial infections. The aim of this
study was to evaluate the potential use of
neutrophil membrane CD 64 expression as a
marker of acute inflammatory conditions in
A&E medicine.
Methods-Adult patients presenting to the
A&E department with various acute inflam-
matory conditions were entered into the study
when a full blood count was clinically
indicated, and a CD 64 assay was performed
on the sample by flow cytometry using direct
FITC conjugated monoclonal anti-CD 64
antibodies (normal mean 3023 "mean equiva-
lent soluble fluorescence" (MESF) units, ±2
SD range 4705 to 12 930).
Results-Full blood count and neutrophil CD
64 levels were assessed on 28 patients. The
neutrophil count was increased in 13 patients
(range 7.9 to 24.7 x10'/l). Neutrophil CD 64
was raised in 14 patients (range 13 486 to
59 338 MESF units). Five patients had a
raised CD 64 but a normal neutrophil count.
Conclusions-CD 64 may be useful as an
adjunct to the white cell count in evaluating
patients with borderline acute inflammatory
conditions, before bacteriological cultures are
available.

A new clinicopathological classification
for patients with raised blood lactate con-
centrations
J S Batchelor, A McGuinness
Department of Accident and Emergency Medi-
cine, University College Hospital, London WCI
Objective-To examine the clinical character-
istics and arterial pH of patients with raised
blood lactate concentrations.
Methods A retrospective study of patients
undergoing blood gas analysis in the A&E
department over a two month period. A
Chiron 865 series blood gas analyser which
incorporates a lactate probe (normal range 0.5
to 2 mmol/l) was used.
Results-351 samples were analysed over a two
month period. The blood lactate concentra-
tion was raised in 59 cases (range 2.11 to
25.63 mmol/l). Mild increases in lactate (2.1
to 4.0 mmol/l; n = 26; level I) occurred in the
pH range 7.54 to 7.161; moderate increases
(4.1 to 8 mmol/l; n = 18; level II) occurred in
the pH range 7.595 to 6.850; marked
increases (>8.1 mmol/l; n = 15; level III)
occurred in the pH range 7.228 to 6.703.
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Conclusions-Using these data a three tier
classification system was developed. The
system incorporates: (1) aetiology (primary or
secondary); (2) lactate response (types 1, 2, or
3); (3) levels I, II, or III.

The importance of a coagulation profile
in the initial assessment of a trauma
patient
T B Hassan, K Brohi*, K Hendersont,
N Spierst, T J Coatst
Department of Accident and Emergency Medi-
cine, Leicester Royal Infirmary NHS Trust,
Leicester, UK; *Department of Trauma Surgery,
Groote Schuur Hospital, Capetown, S Africa;
fDepartment of Accident and Emergency Medi-
cine, The Royal London Hospital, London, UK;
'Department ofEpidemiology and Public Health,
Leicester University, Leicester, UK

Background-Coagulopathy in the trauma
patient is associated with poor prognosis. On
admission to hospital, if unrecognised and
untreated it may result in increased haemor-
rhage, exacerbate brain injury, and lead to the
complications of massive transfusion.
Objective-To define the incidence and sever-
ity of coagulopathy in patients on admission to
hospital and identify associated factors.
Methods-Records of 1431 trauma patients
admitted to a multidisciplinary trauma hospi-
tal over the period 1991-1996 were reviewed.
Three groups of patients were identified: (A)
those with severe head injury only (AIS 3 or
greater), (B) severely injured patients (AIS 3
or greater in any body region) without head
injury as a predominant component, and (C)
those in whom no significant injury (AIS 1 or
less) was identified in retrospect. The degree
of coagulopathy on admission was assessed
using a standard profile. Analysis of variance
(Kruskal Wallis test) was used to differentiate
the degree of coagulopathy between the three
groups. Logistic regression models firstly for

factors related to the development of a coagu-
lopathy and secondly for mortality were devel-
oped. Odds ratios (OR) and 95% confidence
intervals (CI) were calculated.
Results-There were 68 patients in group A,
258 patients in group B, and 38 patients in the
control group (C), giving a total of 364
patients. Injury severity scores (ISS) were
similar in the injured patient groups (medians
17 and 16 respectively). When patients receiv-
ing >2000 ml of fluid were separately
analysed, there was still a statistically signifi-
cant difference in the degree of coagulopathy
between the two injury groups as compared to
the control (p<0.001). Predictors of an acute
coagulopathy were injury severity (ISS), Glas-
gow coma score (GCS), and amount of fluids
given. Significant predictors of mortality were
the ISS, GCS, and fluids given (but only for
those receiving a large amount of fluids). Risk
of mortality was significantly increased in
patients assessed as having a treatable coagu-
lopathy on admission compared with others;
this association remained when other predic-
tors were controlled for, including the amount
of fluid given (OR 5.96; CI 2.38 to 14.86)
Conclusions-There is a significant incidence
of coagulopathy on admission to hospital in
patients who have suffered severe injury and
this is strongly associated with mortality. A
standard coagulation profile should be one of
the admission blood tests in all patients with
potentially severe injury.

Managing self harm patients who refuse
essential medical treatment in the A&E
department: are we doing the right
thing?
T B Hassan, A F MacNamara, A Bing,
A Davy, G G Bodiwala
Department of Accident and Emergency Medi-
cine, Leicester Royal Infirmary, Leicester LEI
5WW

Background-Patients who commit life threat-
ening deliberate self harm and are deemed
competent but refuse essential medical treat-
ment create a medicolegal dilemma for staff
working in an A&E department. There are no
published data on how clinicians in the UK
manage such difficult situations.
Objective-To identify the present practice of
junior and senior ABE physicians in managing
such patients and the basis for such practice;
to compare this practice with legal advice
given by the medical defence organisations.
Methods-A structured personal or telephone
interview with a closed question style related
to a given scenario was used to identify
practice from a sample of senior house
officers, specialist registrars, staff grade doc-
tors, and consultants in A&E medicine in the
Trent Region.
Results-83 doctors have so far completed the
study. Given the scenario of a competent adult
explicitly refusing medical treatment, 41% of
doctors in A&E medicine would use "com-
mon law" to physically restrain the individual;
73% would gauge the patient's "capacity for
consent" before applying common law, but
only 35% could provide two or more of the
three criteria for assessing capacity for con-
sent. In the scenario, 36% would forcibly take
a blood sample for paracetamol levels and
19% would order gastric lavage to be per-
formed against the will of the patient but in
their best interests. Of the factors influencing
practice, 92% stated that they were trying to
adopt a philosophy of providing best medical
care. Agreement of the answers for each group
of doctors is compared with legal advice given
by the medical defence organisations and sta-
tistically analysed.
Conclusions-Doctors dealing with these pa-
tients are, in most cases, using the philosophy
oftrying to provide the best medical care. This
practice contravenes the existing legal rights of
the patient in a significant proportion of cases.
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