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1 A comprehensive review of every head-injured patient seen in two accident
and emergency departments over a twelve-month period
D. W. YATES and K. PETERS
Accident and Emergency Department, Hope Hospital, Salford, England

The presenting characteristics, investigation and management of 4000 head-injured
patients who attended two accident and emergency departments over a twelve-month
period have been analysed. Correlations will be demonstrated between initial clinical
symptoms and signs, and outcome, with implications for skull radiology and admission
policies.

Previous surveys have been criticised because they have not been comprehensive.
This work attempts to overcome this common problem in head-injury research and
introduces new parameters for assessment which have not been analysed statistically in
earlier reports.

2 Which head-injured patients have a skull fracture?
M. BROOKES, A. D. MENDELOW, R. MAcMILLAN, J. BRYDEN, V. THIL-
LAIMAYAGAM, W. MOWAT, E. BALLANTYNE and R. DAVEY
Department of Neurosurgery, Institute of Neurological Sciences, Glasgow, Scotland

A skull fracture increases the risk that a head-injured patient will develop an intracra-
nial haematoma (Mendelow et al., 1983). However, we are still faced with the problem
of which head-injured patients to X-ray in accident and emergency departments. The

Positive features and the yield of skull fractures with each

Feature N Fracture (%)

Laceration 1261 2
Laceration (> 5cm) 135 5
Laceration (through galea) 69 10
Laceration (through galea + >5 cm) 31 16
Glasgow coma sum (< 14) 219 11
Glasgow coma sum (< 8) 25 36
Headache/vomiting 695 4
Unconcious (any) 307 6
Unconcious (> 5 min) 112 12
Pupil(s) abnormal 52 15
Deterioration 28 21
Focal signs (any) 21 38
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42 Abstracts

aim of this study was to find high-yield features for skull fracture in a population of
accident and emergency patients. The data were collected prospectively in accident and
emergency in 3971 patients after head injury. The medical staff in the Accident and
Emergency Department diagnosed a skull fracture in 1-7% of the patients. This study
shows which features indicate a high frequency of skull fracture in patients after head
injury. Recommendations about selecting patients for skull X-ray in accident and
emergency should take account of these frequencies.

REFERENCE
Mendelow A. D., Teasdale G. M., Jennett B., Bryden J., Hessett C. & Murray G. (1983) Risks of intracranial
haematoma in head injured adults. British Medical J'ournal 287, 1173-6.

3 Initial medical management of subarachnoid haemorrhage
M. V. PLANTA
Department of Internal Medicine, Kantonsspital Basel, Switzerland

According to current standards for the treatment of subarachnoid haemorrhage,
patients with angiographically proven and operatively accessible aneurysms in good
clinical condition (Hunt & Hess, grades I + II) should be operated upon in the first
48-72 hours after bleeding. The remaining patients are medically managed along the
following guidelines.
Absolute bedrest, initially with slightly elevated head, and balanced hydration and

oral feeding or enteral/parenteral alimentation should be instituted. Blood pressure
control should be maintained with Nifedipine, Clonidine Beta-Blockers or Nitroprus-
side (maximum levels: 120-160 mmHg systolic, 100 mmHg diastolic). Epilepsy
prophylaxis with Diphenylhydantoin 100 mg t.i.d. is mandatory. Concomittant brain
oedema or elevated intracranial pressure should be treated with Dexamethasone 4-6 mg
q.i.d., whereas Mannitol short-time infusions (1-15 gr/kg bodyweight in a 20%
solution) should be used only temporarily for impending brain herniation. Antifibrino-
lytic therapy (Tranexam acid) should be used for 2 weeks when an aneurysm has been
angiographically proved (Week 1: 6 gr/day; Week 2: 4 gr/day). Supportive medications
aim to evade unwanted blood pressure surges with analgesics, sedatives, regulation and
softening of the stool, antiemetics, and stress-ulcer prophylaxis.
The imminent dangers in the course of the disease such as cerebral arterial spasms

with a few focal neurological deficits, rebleeding and hydrocephalus are discussed.

4 Concussion: recovery during and after litigation
C. R. A. FEE
Senior Registrar, Ulster Hospital, Belfast, Northern Ireland

Symptoms following concussion injury are frequently prolonged and can be associated
with marked functional disability in some individuals. Some authors have pointed out
an association between prolonged litigation and poor recovery.
A retrospective study was undertaken to determine recovery patterns in patients who
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took legal action following a concussion injury. The relationship between recovery
period and the duration of litigation was studied in 46 cases. Data was collected from in-
patient charts, patients' solicitors and individual questionnaires or interviews.
The results do not appear to demonstrate any causal relationship between duration of

litigation and recovery from concussion symptoms. The effect of patient satisfaction
and the length of post-traumatic amnesia was also determined.

5 Psychological sequelae of minor head injury
T. McMILLAN and E. GLUCKSMAN
Institute of Psychiatry, De Crespigny Park, Denmark Hill, London, SE4 8AF and King's
College Hospital, Denmark Hill, London, SE5 9RS, England*

Patients with head injuries of varying severity are common and comprise approximately
10% of new cases in the Accident & Emergency Departnent at King's College
Hospital. Psychological problems arising subsequent to severe head injury (post-
traumatic amnesia [PTA]: 1-7 days) have been described and broadly relate to career,
social and family difficulties. However, the range and impact of psychological problems
occurring after less severe head injuries is not as well described, yet assessment of post-
traumatic complaints occurs frequently in accident and emergency departments.

Neuropsychologists have placed emphasis not only on formal neuropsychological
assessment of cognitive deficits following head trauma, but also on the meaning of such
deficits for patients and their families in terms of everyday living. Lack of insight into
deficits and disabilities by both patient and relatives may lead to difficulties with
relationships and errors of judgement, especially following premature return to work,
and can be associated with the development of patient anxiety.

Moderately head-injured patients (PTA: 1-24 hours) were assessed for neuropsycho-
logical deficits, to determine whether the ability to concentrate was impaired and
whether this dysfunction might make these patients more sensitive to daily stress.
Information from the patient and a close relative or friend was obtained within 1 week
of injury and at a 3-month follow-up assessment. These patients were compared with a
control group of accident cases where no head injury occurred. Counselling of patients
with head injuries whilst in accident and emergency may provide some protection
against the development of psychological problems or their effects on relationships and
this is discussed in light of findings.

* Address for correspondence.

6 Development of a system to receive and manage critically injured patients:
a Saudi Arabian experience
D. B. WIJETUNGE
Emergency Medical Services, Abdulla Fouad Hospital, P.O. Box 560, Dammam 31421,
Saudi Arabia

Within a few months of opening the Abdulla Fouad Hospital at the height of Saudi
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Arabia's economic boom the extent of the epidemic of free-way carnage and mutilation
at construction sites became clear.

In 1979, for a population of 8 million, there were 17437 reported traffic accidents,
with 13324 injuries and 2111 fatalities. These numbers made an immense demand on
the existing facilities.
The Accident and Emergency Department was originally based on a British District

Hospital. Patients were received by residents who called for help when needed. This
was inadequate, but when a multi-disciplinary team approach was adopted it revealed
all the problems of committee management. Finally, a trauma team with a leader was
formed and worked to a pre-planned rehearsed programme. This gave satisfactory
results.
Most patients received had multiple injuries and were in a profound state of shock.

The main emphasis in their management was on:

(1) Intubation and ventilation
(2) Rapid blood-volume replacement

Life-sustaining procedures were given precedence.
Procedure at the reception determines the ultimate outcome. Mortality and the

incidence of organ failure have been reduced by rigorous adherence to the plan.
We conclude with our contribution towards reducing this modern epidemic.

7 Development of accident and emergency services in the UK: 1800-1985
K. S. CLIFF
Specialist in Community Medicine, Wessex Regional Health Authority, Winchester,
England

This paper traces the development of accident and emergency services in England and
Wales from 1800 to 1985. The paper identifies six major components directly related to
the development of the accident and emergency services. These are: the internal
organisation of the accident and emergency departments with particular reference to
medical staffing; the minor case load; the organisation of the services within the
community; the role of the general practitioner; the role of the nurse; and the
relationship of the ambulance service to the accident and emergency services.
The paper deals briefly with each component from a historical perspective and

indicates how they have changed and the consequences to the present accident and
emergency services in England and Wales. Particular prominence is given to the
development of accident and emergency medicine as a speciality in its own right in the
United Kingdom.

8 Survey of emergency department patient follow-up systems in the USA
S. J. FINN and G. C. HAMILTON*
Department of Emergency Medicine, Wright State University School of Medicine, P.O.
Box 927, Dayton, Ohio 45401, USA

The follow-up of patients discharged from the emergency department is essential to
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reinforce compliance and continuity of care, and to assess outcome and patient
satisfaction. Despite its importance, it remains a poorly-studied aspect of emergency
medicine. There is no national standard of follow-up care, and the epidemiology of
indications, efficacy and methods are unknown.
To improve understanding of this issue, 2000 randomly selected emergency depart-

ments in the USA were surveyed via questionnaire. Information including demo-
graphic data, follow-up methods, patient selection and physician satisfaction have been
obtained from over 800 hospitals. This number allows a projection to represent all 5000
hospitals in the United States with a 5% confidence level.

Preliminary results show approximately 25% of emergency departments have no
follow-up system. Those which do were found to employ a wide variety of methods.
There is no relationship between the presence of a follow-up system or method used,
and patient census or proportion of board-prepared emergency physicians in practice.
Physician satisfaction with current systems is low.
The full study will be reported. It is planned to use this data base for further work in

the design and implementation of effective follow-up systems. This study offers a first
insight into the status of follow-up care given by emergency departments in the United
States. From this information, initial recommendations for design and implementation
of follow-up systems can be made and further work planned.

* Presenter.

9 Emergency medicine: the history of the speciality in the United States
H. B. GRAVES, J. D. MILLS and J. G. WIEGENSTEIN
Elkhorn, Nebraska, USA; Alexandria, Virginia, USA; and Michigan State University,
East Lansing, Michigan, USA

Emergency 'rooms' had, by custom, been covered by interns. Following the abolition of
rotating-type internships in the late 1950s and early 1960s a void in such coverage
occurred and chaos ensued. In an attempt to eliminate such inconsistency and
mediocrity, two plans of emergency 'room' coverage arose: the Alexandria Plan and the
Pontiac Plan.

In 1968 a group of physicians met in Washington, D.C. to explore the possibility of a
national organization. From that group of 16 physicians grew the American College of
Emergency Physicians (ACEP), dedicated to quality emergency care.
By 1973, the Congress of the United States passed the Emergency Medical Services

Act. Prototype EMS Councils were formed and models of EMS Systems were
perfected. Other specialties also entered the arena, particularly in the area of trauma. A
few residency training programs in emergency medicine had appeared and the numbers
began to increase. The Liaison Residency Endorsement Committee was formed by
ACEP and UAEM to formalize residency requirements and to inspect residencies.
During all this time, in its major thrust to achieve quality in emergency medicine,

ACEP had been working hard for specialty recognition. The members of ACEP
voluntarily contributed over $100000 to develop an examination in emergency medicine
and a contract was signed with OMERAD of Michigan State University in 1975.
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The American Board of Emergency Medicine was incorporated in 1976 as a prelude
to full acceptance. Full speciality status was attained in 1979, when emergency medicine
became the twenty-third specialty. The certifying examination was first given in 1980
and was the first examination of its type to be criterion referenced.
As perhaps the final part of recognition of the specialty, the Residency Review

Committee for Emergency Medicine was formalized and now has the overview of some
64 residency programs.

Outside medical, economic and social events are now affecting emergency medicine
and will require similar outstanding efforts to maintain quality of emergency care in the
United States.

10 Medical staffing of accident and emergency departments in Australia
G. F. FITZGERALD
Ipswich General Hospital, Queensland, Australia

This paper reports the results of a survey conducted in 1982 in Australia and is a
statement of the status quo of staffing of emergency departments in Australia.

Seventy-six departments responded to the survey and these were graded on a
demographic basis as inner metropolitan, outer metropolitan and provincial city or
towns.
There was considerable irregularity in the qualification and dedication of departmen-

tal directors (accident and emergency consultants) reflecting a history of unplanned
development. There was a limited number of registrar or training positions in the
country, and many of these were deemed as training positions for other specialities (e.g.
general practioners and surgeons). Junior staff employed in the department were
present for as little as 4 weeks, but 8 week terms were more common. Fifty per cent of
the Junior staff were interns, often unsupervised. The level of staff varied considerably
throughout the country in an often irregular fashion. After hours the lack of supervision
and level of staffing was often dangerously low.
The 'average' accident and emergency department in Australia sees approximately

120 patients per day, has a director, a registrar, four or five junior house officers, half of
whom are interns.

11 Assessing the impact of a statewide system ofemergency medical services
B. S. SHANKAR and R. ADAMS COWLEY
Maryland Institute for Emergency Medical Services Systems, University of Maryland,
Baltimore, MD 21201, USA

The statewide system in Maryland, including all aspects of emergency care from injury
to rehabilitation, is administered by the Maryland Institute for Emergency Medical
Services Systems (MIEMSS). The current system has evolved over the last 12 years
and is composed of statewide injury prevention planning, prehospital care provider
training and monitoring, communication and transportation, and a network of trauma
centres, as well as planning for comprehensive rehabilitation. This paper describes an
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empirical evaluation of this system, as compared with the United States as a whole.
Several million national and state records were analysed for data relating to hospital
discharges and death certificates. The results indicate that: (1) the per cent dead on
arrival (DOA) among injured persons was 2-5 times higher in the US as a whole than in
Maryland during 1980, (2) there was a 6-7% decrease in DOA cases in Maryland in
1981 as compared with a 3-3°% decrease in the US, (3) the inhospital death rate for
severe trauma was increasing in the US while it showed a decline in Maryland during
1980-83, and (4) the proportionate mortality ratio and the age-adjusted death rate for
injury were higher in the US than in Maryland. These and other results, such as an
increasing trend in the compliance with the Maryland echelons of care, steeper decline
in the hospital death rate among the injury victims admitted to network hospitals as
compared with the nondesignated hospitals, and.an increasing trend in the proportion
of severe trauma cases treated by a trauma team at the designated centres, indicate that
the statewide system has a positive impact in reducing deaths due to injury in Maryland.

12 Serum catecholamine levels in cardiac arrest
M. A. WAYNE and D. C. BROWN
Emergency Medical Services, Bellingham-Whatcom County, and Department of Emer-
gency Medicine, St Luke's General Hospital, Bellingham, Washington, USA

Current AHA-ACLS standards recommend Epinephrine and NaHCO3 in the treat-
ment of unwitnessed cardiac arrest regardless of the underlying dysrhythmia.
The need for Epinephrine in cardiac arrest may depend on the state of stimulation of

the sympathetic nervous system(s). We analysed blood for Dopamine, Norepinephrine,
and Epinephrine obtained from 23 patients in cardiac arrest prior to any ACLS
treatment. All levels were elevated.

With the degree of elevation of E>N> D, the levels appear to rise sharply shortly
after cardiac arrest and decay as down-time increases. The levels for V-fib were higher
than in asystole. The level of Epinephrine appears to be about the same as the level
achieved by Epinephrine given IV or down the endotracheal tube.
Dopamine, Norepinephrine and Epinephrine levels are high in cardiac arrest,

probably due to sympathetic stimulation. This observation should prompt further
evaluation of the role of Epinephrine in cardiac arrest, especially due to V-fib.

13 Plant poisons
C. J. BAGGOLEY and G. D. PHILLIPS
Department of Accident and Emergency, Flinders Medical Centre, Adelaide, South
Australia

Poisoning by plants and plant extracts was well understood by the ancients and the
medical profession up until the beginning of this century when botanists and the
pharmaceutical industry became custodians of most of this knowledge.

In order to manage patients poisoned by plants, the emergency department medical
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officer requires knowledge about the identity of the plant involved, and its pharmaco-
logical ingredients and their clinical effects: from that point management options are
usually obvious.
The principal plant groups may be classified according to their toxins:

(1) Cardiac glycosides
Foxglove, oleander, lily of the valley, Christmas rose, wintersweet and wax flower
contain a variety of glycosides. Assessment and management are the same as for
digoxin overdose.

(2) Belladonna alkaloids
Angel's trumpet, thorn apple, deadly nightshade, henbane and corkwood contain
varying amounts of hyoscyamine, hyoscine and atropine. The patient is 'red, hot,
blind and mad', and requires sedation.

(3) Oxalate
Arum lilly, cunjevoi, dumbcane and rhubarb leaves cause oropharyngeal irritation
and oedema.

(4) Nicotine
Golden chain, lobelia and pituri contain the nicotine-like chemicals cytosine, and
lobeline.

(5) Psychedelics
Peyote cactus and 'magic mushroom' contain LSD-like compounds, which may
produce 'good' or 'bad' trips.

(6) Cytotoxics
Deathcap mushroom contains cytotoxic phallotoxins and amatoxins, which produce
delayed hepatic failure.

(7) Others
Include carrot fern, monkshood and castor oil plant, all of which have resulted in
death.

(8) The snowdrop contains an anticholinesterase.

Principles of plant-poison management are identical to those of other poisonings.
However, detailed knowledge allows accurate prognostication, reduces admissions to
hospital and, in some cases, allows more specific treatment. The commonest plant
poisonings to be managed-often badly-are those resulting in an acute psychosis.

14 Active rewarming as the treatment of choice in hypothermia in the elderly
P. E. RANDALL
MRC Trauma Unit, Manchester, England

The recognized treatment for hypothermia in the elderly is by slow, passive rewarming.
The evidence that this is safer than active intervention is slight and contradictory,
although it is agreed that active peripheral rewarming is dangerous because of the risk of
peripheral vasodilatation and hypotension.
For the last 7 years the MRC Trauma Unit have been studying hypothermia and have

shown an overall mortality of 35% with passive rewarming. This rises to 73% in those
patients with initial core- temperature below 30°C.
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Initial work using active rewarming by warm inspired gases raised the possibility of
increased survival.
Over the last 3 years a study has been undertaken in the elderly using a thoracic heat

cradle delivering heat to the mediastinum. This system has been used on patients in a
short-stay ward attached to an accident and emergency department. It has been shown
that:

(1) The system rewarms the core rather than the periphery.
(2) Any peripheral vasodilatation is easily controlled with I.V. fluids.
(3) Ventricular fibrillation was not a problem during rewarming even from very low

temperatures.
(4) Rewarming rates of 1-37 ± 0-01°C per hour were achieved as opposed to rates of

065 + 0 04°C per hour with passive rewarming.
(5) With, as yet, small numbers it appears that mortality is lower than in the passively

rewarmed patients.

Therefore, it is suggested that active core rewarming is rapid and safe in the elderly
and that the thoracic heat cradle is an effective way of improving survival.

15 Dangerous marine stings
I. A. B. AUDLEY
Cairns Base Hospital, Cairns, Queensland 4870, Australia

Those who inhabit Cairns and its environs are exposed to a range of poisonous tropical
plants and animals, amongst the most dangerous in Australia. This presentation
concentrates on dangers from the sea.
The clinical features, presentation and emergency management of the more common

of these creatures will be described including the box jellyfish which has accounted for
some 70 deaths in this century.

16 Clinical and biochemical disturbances in the acute phase of carbon
monoxide poisoning in man
C. E. ROBERTSON* and A. T. PROUDFOOT
Department of Accident and Emergency Medicine, and Scottish Poisons Information
Bureau, The Royal Infirmary, Edinburgh, EH3 9YW, Scotland

Carbon monoxide poisoning remains an important cause of morbidity and mortality
particularly in relation to deliberate self-poisoning and smoke inhalation.
For 40 such patients, venous clinical and biochemical parameters have been studied

to assess the severity and prognosis of the episode. Investigations included grading on
the Edinburgh Poisons Coma Scale measurement of haemodynamic and electrocardio-
graphic data, arterial blood gas and carboxyhaemoglobin (COHb) analysis.

In contrast to previous reports, we have demonstrated that arterial blood gas
measurements are markedly disturbed in the early phase of poisoning. The develop-
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ment of an acute metabolic acidosis which correlates with carboxyhaemoglobin levels
has been shown.

Patients with severe poisoning can be predicted on the basis of the severity of
acidosis, a high score in the Coma Scale and concomitant ECG abnormalities.
These modalities have been further studied to enable estimation of COHb in such

patients in units without technical facilities for measurement of COHb.

* For correspondence.

17 Organization and implementation of a multidisciplinary team approach
for the management of poisoned patients
K. SAXENA and R. KINGSTON
Emergency Medicine Department, St Paul-Ramsey Medical Center, 640 J7ackson Street,
St Paul, Minnesota 55101, USA

Over the years, the practice of emergency medicine has evolved into a specialty and
clinical toxicology is one of its essential components. In an effort to provide care of
consistent quality to poisoned victims, a multidisciplinary poison-treatment pro-
gramme was developed at a major medical centre. This hospital provides all levels of
care to a population of 1 million in a large metropolitan area. The goal of the project was
to provide a coordinated approach for treating the poisoned patient, manage massive
chemical disasters/spills, heighten poison awareness and serve as consultants/tertiary
care providers to the peripheral hospitals. A team comprised of various experts and
directed by an emergency medicine physician (Board Certified in emergency medicine
and clinical toxicology) was formed. The team responsibilities included: (1) providing
24-hour on-call consultation, (2) coordinating the lab work, (3) developing poison
treatment protocol (master and specific protocols), (4) providing an on-going teaching
program, and (5) setting up a 6-week clinical rotation in clinical toxicology for the
fourth-year medical student.
This team approach supplemented with poison information services proved valuable

in increasing quality care to the poisoned victim, facilitation of treatment for toxic
patients from the time of initial paramedic involvement, throughout emergency room
stabilization and subsequent disposition, and development of clinical research environ-
ment for toxicology.

18 Medical control of pre-hospital care in theory and practice
M. H. ERDER" 2, S. J. DAVIDSON2 and ROSE A. CHENEY3
'Department of Emergency Medicine, Medical College of Pennsylvania, 2Leonard Davis,
Institute of Health Economics, University of Pennsylvania, and 3 Philadelphia Health,
Management Corporation, Pennsylvania, USA

It is generally agreed that the effectiveness of pre-hospital care provided by an
emergency medicine service system depends to a large extent on the quality of the
medical control. Medical control is established through the specification of pre-hospital
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medical protocols, training and education, on-line medical command, and evaluation of
field performance. While specification of protocols and the training and education of
paramedics have been extensively practiced and studied, less attention has been devoted
to the daily routine of medical command, i.e. voice command and field evaluation. It is
important, however, to emphasize that because these two activities are directly related
to provision of care in the field they have an important impact on the quality of patient
care.
This paper presents an empirical investigation of the way medical control is practiced

at the level of provision of patient care. The following issues are to be investigated,
using data collected during a 2-month period by a large urban emergency medicine
service system:

(1) To what extent are protocols followed, e.g. are protocols being violated and is voice
communication being appropriately utilized?

(2) Is field evaluation an effectiver element of medical control, i.e. can base physicians
effectively evaluate the paramedics' field performance?

(3) How does the practice of medical command affect patient care, i.e. is medical
command positively associated with patient outcome?

Preliminary analysis indicates that:

(a) Utilization of medical command depends to a large extent on the technical quality of
communication equipment and on the type of incident;

(b) The effectiveness of base physicians as paramedic evaluators is limited by the
structure of the emergency medicine service system and by the nature of their
interaction with the paramedics.

(c) On-line communbication presents a trade-off between uniformity of pre-hospital
care and time to definitive care. This trade-off can not be shown to positively affect
patient care for some patient populations.

The implications of these results for the practical implementation of medical control
will be discussed.

Correspondence: M. Haim Erder Ph.D., Leonard Davis Institute of Health Economics, University of
Pennsylvania, 3641 Locust Walk, Philadelphia, Pennsylvania 19104, USA.

19 Pre-hospital care: the French system
C. HERVt, M. GAILLARD and P. HUGUENARD
Hopital Henri Mondor, Service d'Aide Medicale Urgente du Val-de-Marne (SAMU 94),
51 Avenue du Marechal de Lattre-de- Tassingy, 94010 Creteil, France

Emergency medical pre-hospital care has been structurally organized in France for
15 years. It follows general rules which reflect a doctrine: consider that every call for
medical assistance requires an answer. The Emergency Medical Aid Service (SAMU)
acts as a switchboard. The SAMU telecommunication network is located in a hospital
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complex. The answers are always given by physicians ('coordinating doctors') most of
them specialized in anaesthesia and resuscitation.
They have to receive the calls, to estimate the degree of emergency, give advice and

choose suitable means. The answers must be adapted to the gravity of cases, serious
cases require heavy equipment (specialized medical team with intensive care material:
Mobile Emergency and Intensive Care Service or SMUR) while minor cases come
under a General Practitioner. 'The coordinating doctor' using various types of
telecommunications instructs the medical intervention team, guides them, and assists in
diagnosis and treatment. He organizes patients' admissions.
The SMUR teams can intervene within an average limit of 10 minutes. They are

composed of a physician, a student nurse or physician and an ambulance driver (or a
helicopter pilot).
The physician establishes the diagnosis and administers the required first aid

treatment, according to 'the coordinating doctor'.
The French system is aimed at reducing inequality in emergency situations and

guaranteeing the whole population permanent medical care.

20 The pre-hospital emergency physician service in West Germany
T. FLEISCHMANN-SPERBER
Surgical Clinic, Municipal Hospital, Nuremberg, West Germany

Nearly every area in West Germany is covered by a pre-hospital emergency physician
service day and night. The idea is to give the suddenly critically ill or injured patient
much the same intensive care treatment as in a critical care department in a hospital, but
at a much earlier stage, so that death or deterioration can be averted.

This service has proved to be very efficient. Decisive procedures can be performed
and highly efficient drugs are available. Because this pre-hospital treatment is very
similar indeed to the equivalent in a critical care department, this service is performed
by specially trained and equipped emergency physicians. To answer the emergency
calls a specially designed fast emergency car is used to meet the ambulance van at the
scene. How this service is operated, which emergencies are to be dealt with and how it
has attempted to fulfil this task are shown representatively by the quite typical pre-
hospital emergency physician service of Nuremberg in West Germany. Nuremberg is a
town of half a million inhabitants and last year we answered about 3400 emergency calls.
In 1974 we were the first city in Germany to operate the so-called 'Rendez-vous' system
regularly.

21 The paramedic in the United Kingdom
J. R. GLOVER
Peterborough District Hospital, Peterborough, England

The ambulance service in the UK was evolved in 1948 from an amalgam of varied
services. The background and experience of the personnel were diverse and the training
variable-a first aid certificate was enough.
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The next significant step was the acceptance of the Millar report in 1966. This
advocated standardized national training and post-proficiency refresher training. The
concept was good, its realization more difficult.
Over the next decade came the comprehension that a higher standard of immediate

care was required by those suffering sudden illness or injury. Various schemes,
hospital- or GP-based, were evolved, but they catered for either cardiac care or accident
victims. Few covered all emergencies.

In the early 1970s pressure from ambulance staff catalysed the growth of various
training schemes for the acquisition of advanced life-support skills. An inevitable
problem was the lack of standardization across the country. This promoted the setting
up of the AEMT in 1978 to attempt to rationalize and standardize the training.

In 1983 the NSC produced a training package for extended aid, and in 1984 the
DHSS issued a letter, 'DA (84) 12-NHS Ambulance Services: Extended training for
Ambulance Staff', accepting the need for exended training. This was a red letter day for
the service and allowed it to progress towards a fully trained professional status.
The first training course for instructors was held in 1985, and eventually extended aid

training will be country-wide.
Whether these highly skilled ambulancemen will be called EMTs or paramedics is

immaterial, what is important is that they will be the most sensible, economic answer so
far to the need of the stricken patient and will return the UK ambulance service to its
rightful place as the best in the world.

22 Gold Coast Hospital roadside care and rescue system
P. KAY
Gold Coast Hospital, Queensland, Australia

Our Hospital provides a hospital-based 24-hours-a-day, 7-days-a-week medical and
nursing team for major trauma and medical emergencies. The staff are senior medical
officers with the majority at Consultant level in emergency medicine, intensive care and
anaesthetics.
The service is provided for ambulance, police, fire brigade, helicopter rescue and

coast guard services. The system is explained functionally during the lecture and cases
are also presented to show the flexibility and effectiveness of the system.
The emergency physician's role is discussed in this area in combination with some

suggestions on trauma reception and resuscitation.

23 Helicopter transport of trauma patients to a regional trauma unit
P. L. LANE*, M. THOMPSON and B. A. McLELLAN
University of Toronto, Toronto, Ontario, Canada

Trauma patients referred to the Regional Trauma Unit (RTU) at Sunnybrook Medical
Centre (SMC, Toronto, Canada), are transported by helicopter (H) with critical care
attendants (CCA), land ambulance (LA) or, least frequently, fixed-wing aircraft. A
retrospective review of 1257 trauma patients over a 4-year period (1 April 1981-
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30 March 1985) was undertaken to compare the H and LA groups. Excluded patients
included: (1) direct transport (n = 194), (2) local transfers (n= 169), (3) patients referred
from outside the helicopter transport region (n = 109) and (4) late transfers (n= 58); 727
patients were available for study, 532 transported by LA and 194 by H. Data collected
included basic demographic information, mechanism of injury, type of injury, injury
severity score (ISS), time from injury to arrival at the RTU, cause of death where
appropriate and length of hospital stay. Patients were stratified for analysis using
distance of transport from the RTU. H patients were more severely injured with a mean
ISS of 30 compared to a mean ISS of 26 for LA patients; 62 (32%) H patients had an
ISS > LD 50 compared to 115 (22%) LA patients with ISS > LD 50. For 157 survivors
in the H group, 41 (26%) had an ISS > LD 50; for 463 survivors in the LA group, 71
(15%) had ISS > LD 50. Stratified data indicating distance of referral will be presented.
Helicopter transport utilizing CCA, with a reduced 'out of hospital' transport period is
useful for polytraumatized patients referred to a RTU.

* Presenter.

24 Medical care at the Detroit Grand Prix: an emergency medicine system in
microcosm
R. L. KROME, R. E. JACKSON* and BARBARA LAUBSCHER
Department of Emergency Medicine, William Beaumont Hospital, Royal Oak, Michigan,
and Department of Emergency Medicine, Detroit Receiving Hospital, Detroit, Michigan,
USA

For the past 4 years, the authors have had the responsibility of providing and
coordinating emergency medical care at a US Grand Prix through the streets of the city
of Detroit. The location of the track has presented some unique health-care problems
and potentially difficult rescue challenges. During this interval, a total of approximately
1000 patients have been treated in four first-aid centres; about 8% required services
which could only be provided in a hospital setting. An average of one driver each year
was treated at the track side. One was hospitalized for a Bennett's fracture which
required surgical intervention. One driver had hemoptysis resulting from blunt chest
trauma. He was not hospitalized, but observed overnight. Three corner workers were
treated for carbon monoxide intoxication when they worked too near a tunnel area. A
total of 100 medical personnel were available each day to provide care at the three first
aid centres at the trackside, and at medical central. Additional health-care providers
roamed the spectator areas on foot and in golf cars. There were no deaths.

Address for Reprints: Ronald L. Krome, MD, FACS, Department of Emergency Medicine, William
Beaumont Hospital, 3601 West 13 Mile Road, Royal Oak, Michigan, 48072, USA.
* Presenter.
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25 Emergency identification and information: a problem in emergency care
G. PODGORNY, J. T. HOWELL and LILLIAN J. PFAFF
Department of Emergency Medicine, Moses H. Cone Memorial Hospital, Greensboro,
North Carolina, and Medic Alert Foundation International, Washington D.C., and
Turlock, California, USA

The ability to identify and verify personal and medical information is important in
medical care, and crucial in emergency care. The American Medical Association and the
American College of Emergency Physicians have gone on record emphasizing the need
and desirability of a methodology for recording personal and emergency medical
identification. Often the most severely injured and most seriously ill are unable to speak
for themselves and to communicate with emergency personnel.
As part of a larger study dealing with the development of such a methodology, the

Moses H. Cone Memorial Hospital emergency unit was one of three which undertook a
survey to determine the extent to which lack of timely, available identification of
patients and their medical conditions creates problems in treatment.
The Moses H. Cone Memorial Hospital is a private, non-profit, teaching regional

medical centre for six counties in eastern North Carolina which serves, along with 11
other acute general hospitals, a population of 700 000. Emergency unit annual census is
35-40 000. Full medical and surgical services and facilities are available, and the mix of
patients is typical for a medical centre in an urban/rural region.

All patient records for a 12-day period beginning 1 June 1985 were surveyed. The
results indicate that the problem of lack of identification is real, and for the first time we
can quantify that need.
Of 1549 patient visits to the emergency unit (some were seen more than once), 211

were admitted to the in-patient unit. All patients were assigned to one of five cluster
groups. Three of the clusters consisted of those patients who had appropriate infor-
mation available (1 144 patients), or those who did not have adequate identification but
whose care was not hindered (307 patients). On the other hand, those who care was
complicated by lack of timely, credible, appropriate and useful information (46
patients), and those whose care could have been expedited if timely and reliable
information had been available (51 patients), accounted for the 6% of the survey
population who could have benefited from medical identification.

Clearly, this represents a need for medical identification. For those people a readily
accessible source of personal emergency information can improve their care. Medic
Alert provides such a service.
Medic Alert is a unique three-part emergency medical identification system. The

lifetime service to the member includes an emergency identification emblem worn as a
bracelet or necklace engraved with the caduceus and words 'Medic Alert' in red on one
side, and the member's medical conditions, identification number and collect hotline
telephone number on the other. Additionally, the member receives a wallet card bearing
medical information, and a computerized emergency medical record accessible by
telephone to medical personnel calling for further information on a comatose or
incoherent patient.
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26 Alcohol levels in accident and emergency patients
P. K. PLUNKETT* and A. D. REDMOND
Department of Accident and Emergency Medicine, Stockport Infirmary, Stockport,
England

It is widely known that many patients attending accident and emergency departments
have recently ingested alcohol. Furthermore, it is known from general practice surveys
that a positive breath-alcohol test on presentation to a doctor is significant in terms of
potential alcohol abuse by the patient. It is, however, uncertain at present as to whether
a positive breath-alcohol test in the emergency situation bears the same significance.
Our project aims to test a random sample of patients for breath alcohol and at the same
time to complete the brief CAGE questionnaire. These people will then be followed up
with a more extensive questionnaire at a later date, and advice will be offered on
drinking habits if felt necessary. The ultimate aim is to assess the usefulness of a random
breath-alcohol test in conjunction with the short questionnaire.
* Presenter.

27 Alcohol and the National Health Service
J. K. GOSNOLD
Department of Accident and Emergency, Hull Royal Infirmary, Hull, England

All doctors who have worked for any length of time in an accident and emergency
department will appreciate the ways in which alcohol can affect their patients,
precipitate the presenting illness or injury, or cause the chronic illness which, during an
acute exacerbation, results in their attendance to the department.
Some doctors will also be aware of the effect of alcohol on their colleagues and the sad

complications which ensue.
Very few doctors will be aware of the financial consequences of alcohol affecting all

groups, a factor becoming more important as the management structure of the National
Health Service develops.

Exactly how does alcohol affect our work load?
Are we adequately trained to recognize any but the more obvious presenting signs in

patients arriving in our departments?
Have we got, within out departments, the therapeutic facilities to deal with the

patients' problems when recognized?
Do we have adequate communication pathways to alcohol treatment agencies in the

community, if indeed they exist?
These problems, along with an analysis of the financial structure of the department,

were some of those addressed by a study set up by the Department of Social Policy and
Professional Studies at the University of Hull in conjunction with the Accident and
Emergency Department at the Hull Royal Infirmary. This study was financed by the
Department of Health and Social Services.

The results of the study are presented, with some suggestions as to how we can improve
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our attitudes to the patient and their problems, and how we can analyse the financial
consequences of alcohol abuse on our departnents.

28 Deliberate self-harm presenting to the accident and emergency depart-
ment
T. HAMILTON
Accident and Emergency Department, Sir Charles Gairdner Hospital, Nedlands, Western
Australia 6009, Australia

A survey of some 1000 cases of deliberate self-harm indicate that this is a condition
which presents most commonly in those under 30 years of age. The largest single age
grouping was in female teenagers, closely followed by single males in their twenties.
Compared to the distribution of categories in the general population the condition

selectively affects the single, separated, divorced, unemployed and pensioned.
The wide range of drugs ingested is a function of their availability. 'Serepax' is the

commonest single agent, while the disinhibiting effect of alcohol is apparent in many
cases.
The majority of patients were managed in the observation ward of the Accident and

Emergency Department; 8% required admission to the Intensive Care Unit and a
further 8% as acute admissions to the Psychiatric Unit. All patients are reviewed by
psychiatrists as a matter of policy.

28a A study to investigate the use of Entonox as a supplemental analgesic for
the drainage of soft-tissue abscesses
C. G. PAYNE
Accident and Emergency Department, Royal Hallamshire Hospital, Sheffield, England

Eighty-five patients admitted to the Royal Hallamshire Hospital Accident and
Emergency Department for the incision and drainage of a subcutaneous abscess under a
local anaesthetic were involved in a trial to ascertain the level of pain associated with
such procedures and investigate the possibility of using on-demand Entonox to
supplement the local anaesthesia already provided.
There were three different forms of analgesia on trial of which each patient received

only one. It was either the 'normal' analgesia for the procedure (group N) or the normal
analgesia supplemented with Entonox (group E), or else the normal analgesia
supplemented with oxygen (group 0), which was provided as a placebo gas.

Patients indicated on three linear visual analogue scales their pain, anxiety and total
discomfort, and also on a cartoon pain-rating scale, at different stages during the
operative procedure. Their heart rate and blood pressure were also monitored during
the operation.

Results showed that there was no statistically significant reduction in pain provided
by the Entonox, despite general patient approval, although both oxygen and Entonox
showed some anxiolytic properties. Pure oxygen was also seen to produce a rise in heart
rate, while both gases (pure oxygen and Entonox) caused an increase in diastolic blood
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pressure. It was also seen that patients' short-term memory of the pain experienced was
unaffected by inhaling pure oxygen or Entonox.

Further to this, the cartoon pain-rating scale was evaluated in the clinical situation
and a relationship between the subjective scales delineated. Statistical observations
were made to advocate the use of small needles for the infiltration of local anaesthetic
agents and the importance of previous experience in reducing anxiety was
demonstrated. A significant group of patients who refused any additional analgesia in
the form provided, despite complaints of pain, was also identified.

29 Sexual assault and child abuse: a change in attitude
H. A. JAYNE
Division of Emergency Medicine, Mercy Hospital and Medical Center, Chicago, Illinois,
USA

One of the little-documented but important developments in emergency medicine has
been the participation in a change in the attitude of American society and Western
culture toward conditions that were previously considered to be either taboo or the
private concern of the family. Several forces including the Women's Movement have
influenced this change in attitudes, but without emergency departments staffed by
professionals there would have been no change in the actual medical care of sufferers of
child abuse, sexual assault and spousal abuse. The reactions experiqnced by sufferers of
these conditions have been recognized to have common elements. These are being
studied as the field of victimology. Several legal precedents have heightened the
alertness of emergency physicians to these problems. Failure to recognize child abuse
and to take action to protect the child is considered malpractice. The sexually assualted
female is no longer transported across town to the public hospital to be treated
indifferently by fragmented staff. ACEP even developed a film and methodology for
managing sexual assault cases. The recognition and early management of these severe
psychological traumatic conditions have become the domain of emergency medicine. A
unique component of this responsibility is an interface with law enforcement and the
judicial system. Emergency medicine has become the expert for these institutions about
the medical, as well as psychological, implications of these conditions.

30 Suicide on the London Underground system
R. A. COCKS
Accident and Emergency Department, Royal Free Hospital, London, England

An analysis of 80 suicides and attempted suicides involving London Underground
trains between 1981 and 1985 seen at the Royal Free Hospital, University College
Hospital and the Whittington Hospital, London.

Factors analysed
Age and sex of patient
Previous known psychiatric history including diagnosis and previous suicide attempts
Timing of attempt
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Type of ticket carried by the patient (single or return)
Position found under the train
Types and severity of injuries sustained according to the injury severity score (ISS)
Mortality rate
Method used in extrication

The role of the hospital Mobile Medical Team
Hospital treatment in cases of survival and subsequent physical and psychiatric

progress
Result of Coroner's inquest in the cases of death
Costs involved:
(1) in terms of delay to the Underground service
(2) in terms of bed/days inpatient treatment

This presentation will involve the use of colour slide photographs of relevant parts of
the Underground system, e.g. layout of rails at Underground stations, features of tube
trains and carriages, photographs of injuries, and Mobile Team equipment. Numerical
results will be presented in the form of graphs and bar charts.

31 Cut extensor tendons of the hand and wrist: Is there a 'no man's land'?
W. J. MORGAN
Accident and Emergency Department, Royal Gwent Hospital, Newport, Gwent, Wales

Two hundred and seven patients with cut extensor tendons were treated in the Accident
and Emergency Department of the Royal Gwent Hospital from 1 January 1981 to
1 January 1985. One hundred and thirty-two of the injuries occurred proximal to the
metacarpo-phalangeal (MP) joint of the fingers or thumbs. These cases all had a
satisfactory functional result.

Seventy-five injuries occurred at the MP joint level or distal to this, and, of these,
thirty-five injuries occurred in the region of the proximal joint of the finger. Failure to
treat and splint these cases correctly can result in a septic arthritis or Boutonniere
deformity, both of which can lead to a functionally useless finger. The only way to avoid
this is to explore all lacerations in the region of the proximal joint, regardless of the
findings at clinical examination. The tendon or joint should be repaired, the hand
splinted in a position of function for 3 weeks and antibiotics prescribed for 1 week. It is
because injuries in this area often have a clinically superficial appearance and because
the failure of adequate treatment can lead to a useless finger that cuts around the PIP
joint can be considered as the 'no man's land' of extensor tendon injuries.

32 Cardiac contusion in people wearing seat-belts
C. L. MUWANGA
Accident and Emergency Department, Middlesborough General Hospital, Middlesborough,
England

The incidence of myocardial contusion in blunt chest injuries, the difficulty in
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diagnosing the condition and the recent advancement in the diagnostic aids are
discussed, as are the changing pattern of injuries to the chest as a result of the recent
seat-belt legislation. The results of a pilot study carried out on patients wearing seat-
belts and sustaining cardiac contusion are reported as well as the preliminary results of a
prospective study in the field. The clinical implications of the problem and the field for
further research, particularly with relevance to the accident and emergency physician
are discussed.

33 Brachial plexus injury from blunt trauma: a harbinger of vascular and
thoracic injury
J. T. STURM
Department of Emergency Medicine and Surgery, St Paul-Ramsey Medical Center,
640 Jackson Street, St Paul, Minnesota 55101, USA

A retrospective review of 59 patients who suffered brachial plexus injuries following
blunt trauma was made. The majority of injuries were caused by motor vehicle
accidents. Direct trauma was the mechanism of injury for 33 patients, traction in 18
cases, shoulder dislocation with six patients and acromioclavicular separation in two
cases. The injuries occurred on the left side in 33 cases, the right side with 23, and
bilaterally in three others. Eight patients suffered complete brachial plexus palsies and
51 incurred partial palsies, nine patients presented in shock (15-2%). Severe associated
injuries occurred in this group of patients, including multiple rib fractures (including
four patients with first rib fractures), haemopneumothorax, pulmonary contusion, head
injuries and upper extremity fractures. Seven vascular injuries occurred in six patients
(10-2%). The distribution of injured arteries was subclavian (three), axillary (two),
vertebral (one) and internal carotid (one). Complete resolution of the palsy occurred
with 25 patients, partial resolution occurred in 17 cases and the brachial plexus palsy
remained permanent for nine patients. Eight patients were lost to follow-up.
This study shows the brachial plexus palsies are usually partial, frequently resolve,

and are associated with major thoracic and vascular injuries.

34 Simple outpatient management oflower-limb skin loss in the accident and
emergency department with meshed skin grafts and immediate mobilization
S. SHANKAR and C. KHOO
Wexham Park Hospital, Slough, Berkshire, England

Traumatic skin loss is a common problem in elderly patients presenting to an accident
and emergency department. We report our initial experience with 20 patients, average
age 73 years, in whom pretibial wounds were debrided and covered with skin grafts
taken under local anaesthetic and meshed by hand. All were immediately mobilized and
discharged home. Healing was satisfactory in every case and there were no complica-
tions.

All 20 patients- found the treatment entirely acceptable, and were delighted to avoid
admission to hospital. We describe a straightforward and cost-effective outpatient
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procedure which can readily be carried out in any accident and emergency department
by any doctor familiar with the basic technique of taking a skin graft.

35 Microcomputer applications in emergency medicine
P. H. V. CUMPSTON
Emergency Department, Woden Valley Hospital, Woden, Australia

This presentation outlines the number of applications of the microcomputer in the
accident and emergency departnent. These include: the microcomputer as a terminal to
access remote data bases, e.g. for literature review and toxicological information;
electronic data transfer, including electronic mail; statistical analyses; data bases and
dedicated software for specific purposes; and word-processing, e.g. the departmental
manual.

Specific examples of the above functions will be presented and the concept of a
'public domain' library of medical software explored.

36 Cost effectiveness and utility of using microcomputers in emergency
medicine administration
R. L. PROSSER JR
Emergency Medicine Education, Methodist Hospital of Indiana, 1604 North Capitol
Avenue, Indianapolis, Indiana 46268, USA

Over a period of 1 year, microcomputers were gradually introduced into one large
hospital emergency department. The computers were first used for word-processing.
After several months, one of the computers was used for spread-sheet preparation and
database organization. At the end of the first year, the experience with the computers
was so positive that a microcomputer log system was introduced. An analysis of the
cost-effectiveness of the new computer systems showed that savings from increased
productivity and efficiency paid for the computer systems in less than 12 months.
Effective strategies for recruiting administrative support and employee acceptance of
computer systems is discussed.

37 CRISIS: Computer Run Interactive Serious Incident Simulation-
R. SNOOK
Accident and Emergency Department, Royal United Hospital, Bath, England

Teaching hospital staff about planning for a major accident (disaster) is not easy. There
are several reasons for this: probability of a disaster happening is low (two per year on
average); any educational session will take staff away from duties which are often more
important, interesting and rewarding; and once people stop work they relax and may be
less motivated to attend to simple passive educational material.
Over a number of years different educational methods have been tried.
The various methods have included formal lectures, demonstrations of special
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equipment used, use of tape-slide audio-visual material, or films and video presen-
tations. All of these methods are essentially passive with the possibility of including
some discussion to gain the active involvement of the participants. None are truly
successful and the individuals attention can often be seen to wander.
Paper exercises, role play with models or live simulations using reconstructions

would seem to offer solutions to many of these problems, but in reality are expensive,
unrealistic and educationally inefficient. At best they do actually get people thinking,
but at worst they waste a great deal of time and lull people into the false sense of security
of thinking they have achieved something when they have not.

Recently, however, the development of a simulated disaster, presented to the student
on a computer, which the student has to actually manage, offers hope of breaking
through the barriers to learning in this particular subject. The keynote of success is in
the presentation-which offers interaction, realism and rehearsal of routines. With
various options to test, teach, match presentation to the students pace, and ability,
computer-based teaching is proving popular and successful in teaching this subject
where other methods have failed.

38 Intergroup conflict and the emergency department
S. S. TACHAKRA
Accident and Emergency Department, Central Middlesex Hospital, London, England

The accident and emergency department has to deal with a wide variety of other
services, so it is particularly prone to encounter conflicts with other groups. This paper
examines group behaviour when conflict occurs and suggests ways and means of
resolving such conflict.

39 Hostage release: immediate care problems
I. P. PALMER
P.O. Box 1029, Seeb International Airport, Muscat, Sultanate of Oman

The aim of this paper is to discuss some of the possible sequelae related to a Military
or Police action involved in attempting to release the victims of a hijacking or other
hostage-taking incident by terrorist groups.

I shall endeavour to address pre-existing medical factors, incarceration and stress,
action by terrorists, the effects of the agents used in the rescue attempt, potential
harmful agents within the aeroplane or building, who is best suited to provide medical
support at these incidents, what kit is required, what training is required by doctors and
paramedics, and how all this ties in with the local disaster plans.
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40 Comparison of two therapeutic regimens for bicarbonate therapy in
paediatric cardiopulmonary resuscitation
GRACE CAPUTO*, G. FLEISHER and C. DELGADO-PAREDES
University of Pennsylvania, Philadelphia, Pennsylvania, USA

Bicarbonate (NaHCO3) is considered essential in Cardiopulmonary resuscitation
(CPR), but the appropriate dosage has not been determined for children. This study
compared two regimens of NaHCO3 therapy to placebo (no NaHCO3) in an animal
model for pediatric CPR. Dogs, 6-12 weeks old weighing 3-10 kg, were used. Animals
were anaesthetized, intubated and ventilated. Femoral venous and arterial catheters
were inserted. After stabilization, the ET tube was occluded to induce anoxic cardiac
arrest. Five minutes after cardiac arrest, CPR was begun with a mechanical resuscitator
at 80/minute. During CPR, all animals received epinephrine. They were assigned to
receive no NaHCO3 (group 0), an initial dose of 1 meq/kg then 0-5 meq/kg doses after 10
and 20 minutes (group 1), or 2 meq/kg initially then 1 meq/kg afterwards (group 2).
ABG's and lactates were obtained at the time of cardiac arrest (0), just prior to the start
of CPR (- 5), and at 3-5 minute intervals. Data were analysed by ANOVA and t-test
with Bonferroni correction.

All three groups were similar in terms ofweight, MAP prior to arrest, time until onset
of anoxia, and MAP and lactates during CPR. There was no significant difference
among the three groups in mean pH prior to CPR (pH at -5: 6-98 vs 7-02 vs 7 04; pH at
0: 6-94 vs 7-01 vs 7 03). Throughout CPR, there were significant differences in pH
between group 0 and both groups receiving NaHCO3 therapy. The pH in the controls
(group 0) worsened throughout CPR (pH at + 3: 7-18, pH at + 40: 6-88) despite
ventilation which corrected the respiratory component of the acidosis. In group 2, after
the initial 2 meq/kg dosage, there was a rise in pH to 7-63 at t= + 3 minutes. This rise in
pH persisted at t = + 6 (pH = 7 51) and was seen after the subsequent 1 meq/kg dose at
+ 10 minutes (pH= 7 51 at t= + 12). Acidosis was not reflected in pH of group 2 until
t= + 35 (pH = 7-18). The trend toward alkalosis was seen in group 1 asi well after the
initial 1 meq/kg NaHCO3 dose, with pH = 7.56 at t= + 3. However, by t= + 6, the pH
was in the physiological range (pH= 7-35). Acidosis was noted only at 35 minutes
(pH= 7-16). Our study shows NaHO3 is effective in correcting metabolic acidosis
following anoxic cardiopulmonary arrest. In our model, a dosage schedule of 1 meq/kg
(group 1) initially, with subsequent 0-5 meq/kg doses every 10 minutes appears optimal
as it produced less alkalosis than the currently recommended higher dose (group 2).

Correspondence: Grace Caputo, M.D., Children's Hospital of Philadelphia, 34th Street & Civic Center
Boulevard, Philadelphia, Pennsylvania 19104, USA.
* Presenter.
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41 Arterial and venous pressure changes during cardiopulmonary resusci-
tation
A. D. REDMOND and P. K. PLUNKETT
Accident and Emergency Medicine Department, Stockport Infirmary, Stockport, England

Using the pig as a model, the right internal jugular vein was cannulated and a catheter
passed towards the superior vena cava. The left internal carotid artery was cannulated
and arterial pressure measured via a pressure transducer. Cardiac arrest was achieved
by infusion of potassium chloride, and pressure changes in the venous system inside and
outside of the thorax were measured. Arterial flow was monitored following various
resuscitation techniques. Chest massage alone showed a small rise in arterial pressure.
Abdominal pressure showed a greater rise. Combined abdominal and chest compres-
sion showed the greatest increase. A Swan-Ganz catheter was passed down the superior
vena cava into the inferior vena cava and the balloon expanded. Whilst resuscitation was
continuing the catheter was pulled up out of the thorax into the neck. This has no effect
on arterial pressure. This is surprising. If the concept of a thoracic pump is true and
venous valves augments cerebral flow, then applying a balloon in the superior vena cava
should augment the carotid flow. Further experiments are under way with different
sizes of balloon and these results will also be presented.

42 Slow versus rapid closed-chest cardiac compression in a paediatric ani-
mal model for cardiopulmonary resuscitation
G. FLEISHER*, C. DELGADO-PAREDES and D. SWEDLOW
Emergency Department, The Children's Hospital of Philadelphia, 34th Street and Civic
Center Boulevard, Philadelphia, Pennsylvania 19104, USA

Arbitrary standards for paediatric cardiopulmonary resuscitation (CPR) dictate a rate
for cardiac compression (CC) of 100/min in infants and 80/min in children, as compared
to 60/min in adults. The current study compares slow (40/min) and rapid (120/min)
rates of closed chest CC using 6-12 week old 3-8 kg dogs. Animals were anaesthetized
with IM fentanyl/droperidol, paralysed with IV pancuronium, intubated orotracheally
and ventilated. The following catheters were inserted: femoral arterial, femoral venous,
and pulmonary arterial or central venous. Pentobarbital, 10 mg/kg, was given IV, and a
3-5 F catheter was introduced through a midline burr hole into the sagittal sinus.
Standard monitoring was performed, and baseline cerebral blood flow (CBF) was
measured using the N20 technique. Following a 3-minute cardiac arrest induced with
IV KCI, animals were randomized to resuscitation with CC at 40/min (group I) or
120/min (group II) delivered by a mechanical resuscitator; a volume ventilator was set to
deliver 15 ml/kg of 100% 02 at a rate of 20/min. Initial doses of epinephrine and
bicarbonate were administered followed by an epinephrine infusion. Baseline measure-
ments were repeated during CPR.
Mean blood pressures did not differ significantly between group I (n = 5) and group

II (n = 7) during the baseline period (72 vs 87 mmHg) or CPR (15 vs 16 mmHg).
Similarly, mean CBFs were not significantly different before (34 vs 36 ml/100 gm/min)
or during (5 vs 2 ml/100 gm/min) CPR. The animals in group II after 15 minutes of
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resuscitation had an arterial pH (7-29 vs 7-19) closer to physiological than those in group
I (based primarily on a PaCO2 of 21 vs 37 mmHg) and a higher PaO2 (236 vs 82 mmHg);
however, sagittal vein samples were similar in regard to pH (6-89 vs 6 87), PvCO2 (113
vs 100 mmHg) and PvO2 (21 vs 21 mmHg). Preliminary results indicate more effective
ventilation with faster rates of compression but no significant difference in CBF.

* Presenter.

43 Prognostic factors in patients with out-of-hospital cardiac arrest
L. CORNE, W. BUYLAERT, J. MENNES, R. DECOCK, H. DELOOZ and
P. LEVI
Emergency Care Department, Academic Hospital of the Free University of Brussels,
Brussels, Belgium

Factors predicting outcome after out of hospital cardiac arrest (OHCA) have mainly
been derived from retrospective analysis of data. We therefore started a prospective
multicentric analysis of 1165 consecutive OHCA patients during 2 years (1983-1984)
managed by our pre-hospital medical teams.
A total of 945 patients (81-1%) could not be resuscitated (group 1); 133 patients

(11 4%) were initially resuscitated but died within 2 weeks after the cardiac arrest (CA)
(group 2); and 87 patients (7 5%) survived for more than 2 weeks (group 3) after CA.

Patients in group 3 differed significantly from patients in group 2 with regard to:
(1) time elapsed betwen CA and start of medication; (2) type of respiratory arrest;
(3) hyperglycemia, hypotension and electrolyte disturbances in the first 24 hours; and
(4) the score on the Glasgow Coma Scale for the first 24 hours. Initiation of bystander
CPR did not make a significant difference between group 2 and group 3 (t-test and X2
test). These data will be used for determination of a prognostic index for OHCA
patients.
This index will be tested on the patients in 1985.

Correspondence: A.Z. V.U.B., L. Come, Laarbeeklaan 101, B 1090 Brussels, Belgium.

44 Cardiopulmonary bypass in the treatment of prolonged cardiopulmonary
arrest
G. B. MARTIN*, R. M. NOWAK*, DONNA L. CARDEN*, R. EISIMINGERt
and M. C. TOMLANOVICH*
*Department of Emergency Medicine and tDivision of Thoracic Surgery, Henry Ford
Hospital, 2799 West Grand Boulevard, Detroit, Michigan 48202, USA

Although in-vitro studies have demonstrated functional recovery of neurones after
prolonged ischaemia, in-vivo experience with patients resuscitated from cardiopulmon-
ary arrest demonstrates a markedly decreased cerebral resistance to global ischemia.
The degree of reperfusion attained during resuscitation from cardiopulmonary arrest
may play a critical role in determining the degree of functional recovery attained after
global ischemic insults.
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The purpose of this investigation was to study the effectiveness of veno-arterial
cardiopulmonary bypass (CPB) as treatment for prolonged cardiopulmonary arrest.
Ten mongrel dogs were electrically fibrillated and left in cardiopulmonary arrest
without any therapy for 12 minutes. Subsequently, either CPB (n =5) or closed chest
CPR (CC-CPR) (n= 5) was initiated and resuscitation attempted according to a
standardized protocol. If initial resuscitation was successful (i.e. spontaneous circula-
tion returned), the animal was managed in an intensive care setting with invasive
haemodynamic monitoring and ventilatory support for up to 11 hours. Neurological
function was graded using a standardized scoring system at 12 hours post-insult and
twice daily for 1 week or until death. All CPB animals were successfully resuscitated as
opposed to none in the CC-CPR group. (P< O-005). In addition, three of the CPB
animals were neurologically normal at final grading.
Thus CPB is more effective than CC-CPR in the treatment of prolonged cardiopul-

monary arrest. The degree of reperfusion attained during resuscitation after prolonged
global ischemic insults may play a critical role in tolerance of end organs to such insults
and their resultant functional recovery.

45 Preliminary experience with pre-hospital defibrillation by protocol
D. R. WILLIAMS, B. A. McLELLAN, P. L. LANE and A. M. FRIEDBERG
University of Toronto, Toronto, Ontario, Canada

The current medical literature suggests that rapid defibrillation of pre-hospital cardiac
arrests by paramedics or specially trained emergency medical technicians may improve
patient survival. This hypothesis has been studied as one component of an evaluation of
the paramedic program implemented in Toronto. Cardiac arrest of cardiac origin
accounted for 373 of 3766 (10%) advance life support (ALS) calls in metropolitan
Toronto from 19 April 1984 to 30 October 1985. Ventricular fibrillation (VF) was the
primary dysrhythmia in 39% of these cases. Defibrillation at 200 J was attempted using
a standing protocol for patients in VF and was repeated once if unsuccessful. There
were 4156 ALS procedures performed by paramedics in the study period, of which 181
(4%) were defibrillation attempts. The response time of the ALS crew in the VF
situations averaged 7 5 minutes (n = 62) during the study period. Of the 113 patients in
VF, 37 (32%) were admitted to hospital and 16 (14%) were subsequently discharged. A
correlation was noted between the response time and survivability. These data support
the proposal that defibrillation of VF is an effective pre-hospital ALS procedure. The
implications of this study in developing EMT-defibrillation programs will be discussed.
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46 Effect of medical anti-shock trousers on pre-hospital cardiac arrest in an
emergency medical services system limited to basic life support
R. C. HUNT1, E. J. ALLISON JR2, W. J. JAFFURS JR2, T. W. WHITLEY2,
M. EDWARDS2 and T. L. SMART3
'Department of Emergency Medicine, Wright State University School of Medicine,
Dayton, Ohio, and 2Department of Emergency Medicine, East Carolina University School
of Medicine and 'Greenville Fire/Rescue, Greenville, North Carolina, USA

The medical anti-shock trousers (MAST) are in widespread use in the pre-hospital care
setting to increase blood pressure in shock states. Animal and human studies suggest
that MAST may be a useful adjunct in the treatment of cardiac arrest.
A recent study in an advanced life-support system investigated the efficacy of MAST

in refractory pre-hospital cardiac arrest. An improvement in resuscitation rate with
MAST was statistically significant in patients with an initial pulseless idioventricular
rhythm and improved to a lesser degree in patients with ventricular fibrillation. That
study posed the question, 'would MAST improve survival to a more significant degree
if used in a basic life-support system?'
The objective of this study is to assess the effect of MAST on pre-hospital cardiac

arrest in an emergency medical services system limited to basic life-support. This is a
controlled, prospective, randomized study in patients with cardiac arrest of presumed
cardiac aetiology. Collected data includes bystander CPR, initial EKG rhythm, any
rhythm changes, blood pressures and arterial blood gases. The effect of MAST with
basic life-support on outcome from pre-hospital cardiac arrest is analysed using
admission and discharge rates for the various presenting rhythms.

Correspondence: Richard Hunt, M.D., Department ofEmergency Medicine, Wright State University School
of Medicine, P.O. Box 927, Dayton, Ohio 45401-0927, USA.

47 Response and treatment time intervals in an emergency medical services
system
A. M. FRIEDBERG" 2, G. T. PARTRIDGE', R. L. KELUSKY' and J. A. PTASZ-
NIK'
'Metropolitan Toronto Department of Ambulance Services and 2University of Toronto,
Toronto, Ontario, Canada

A paramedic programme became operational in metropolitan Toronto on 9 April 1984.
Prior to that date, the Department of Ambulance Services of Metropolitan Toronto
provided basic life support (BLS) ambulance services only. Operational and procedural
data including time factors related to dispatch, response time and scene time are
compared for paramedics (advance life support: ALS) and BLS ambulances. Total
response time for ALS was 2-04 minutes longer than BLS and was influenced by the
delayed dispatch of ALS and the greater coverage area provided by ALS units.
However, ALS units responded from mobile standby locations as opposed to stations.
Total scene time from ALS was 12-25 minutes long than for BLS units. ALS and BLS
crews performed 1-0 and 1-3 basic procedures respectively at the scene, but, in addition,
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ALS-treated patients received and an average of 4-6 delegated medical acts. An average
of 7-25 minutes was spent by the paramedics in assessing and stabilizing the patient
prior to requesting a radio/telephone patch with the base-hospital physician for medical
delegation. The average patch time was 6-08 minutes. Simultaneous ALS and BLS
dispatching, as well as more available ALS vehicles, should reduce total response time
to the departmental average of 6 14 minutes. The need for increased medical control of
the time taken for patient assessment and radio/telephone patching is identified. The
implementation of standing orders would reduce delays at the scene.

48 Specific occupational satisfactions and stresses which differentiate paid
and volunteer emergency medical technicians
E. J. ALLISON JR', T. W. WHITLEY', D. A. REVICKI2 and SANDRA S.
LANDIS'
'Department of Emergency Medicine, East Carolina University School of Medicine,
Greenville, North Carolina, and 2Health Services Research and Development Special
Projects Office, VA Medical Center, Perry Point, Maryland, USA

A survey completed by 250 emergency medical technicians (EMTs) serving in a rural
area included an 18-item stress inventory for health professionals and an eight-item job-
satisfaction scale. Logistic regression was used to determine specific sources of
occupational satisfaction and stress which best differentiated 104 paid and 146 volun-
teer EMTs. Preliminary results indicate that one primary distinction between the
groups is that volunteer EMTs are more satisfied with the freedom they have on the job
than paid EMTs. On the other hand, volunteer EMTs report more stress attributable to
work responsibilities which are different from those they had anticipated. Another
important differentiating factor is that paid EMTs report that they do not receive the
recognition they deserve. Paid EMTs are also more likely to cite work interference with
family life and the way days off are scheduled as sources of stress and dissatisfaction
than volunteer EMTs. Finally, volunteer EMTs express more satisfaction with the
opportunities they have to participate in decision-making processes than paid EMTs.
The EMTs in this sample are demographically similar to EMTs surveyed in other

investigations. Therefore, while providing information about the specific satisfactions
and stresses of EMTs in rural areas, the results should be applicable to other settings.

49 Casualties on Everest: an evacuation problem
R. N. VILLAR
Lord Mayor Treloar Hospital, Alton, Hampshire, England

In February 1984, a 14-man expedition attempted to climb the North face of Mount
Everest. This attempt was foiled due to avalanche and resulted in five casualties
occurring at an altitude of 21 500 feet and 400 miles from the nearest hospital facility.
The temperature was -20°C and winds were strong. Casualties sustained were:
(1) death, (2) cervical spine injury, (3) frostbite of all fingers and toes, (4) head injury,
fractured clavicle and flail chest, and (5) hysterical reaction. All significant medical
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equipment had been destroyed. The problems encountered in the evacuation of these
casualties are described and copiously illustrated. The evacuation lasted 10 days and
involved en route resuscitation, an overland carry and a long overland drive through
Tibet.

50 An audit of cardio-pulmonary resuscitation in an accident and emergency
unit
J. WARDROPE*, A. C. CROSBY and D. G. FERGUSON
Department of Accident and Emergency, Royal Hallamshire Hospital, Sheffield, England

There has been increasing interest in the concept of audit in the accident and emergency
department. One of the expanding areas in accident and emergency work is cardio-
pulmonary resuscitation (CPR). Over the past 11 months we have been prospectively
auditing the performance of the department in cardiac arrest situations.
The methods of audit are presented along with a description of computer software

used to store and analyse the results. During the first eleven months of the audit there
have been a total of 109 cardiac arrests dealt with in the department. The table
summarises the results.

Arrest No. Cardiac output Admitted Discharged
restored ward

In hospital 31 23 16 10
Out of hospital 78 34 25 7

Of those patients arresting out of hospital, 64 had dilated pupils and no spontaneous
respiration at time of admission to the accident unit. Only five patients had reactive
pupils and spontaneous respiration at time of admission. Of the seven out of hospital
arrests that survived to discharge, four arrested in the ambulance on transit to hospital,
one arrested in a car and was driven direct to the department, and one was at a nursing
conference and had CPR commenced immediately. Only one patient with an arrest in
the community survived to hospital discharge.

Information regarding the conduct of the arrest and causes of death will be presented.
Complications such as the high incidence of pneumothorax in arrests due to asthma are
reviewed.

* Presenter.

51 A survey of one thousand admissions to a short-stay ward
GILLIAN BRYCE
Accident and Emergency Department, Wexham Park Hospital, Slough, England

Data on 1000 consecutive patients admitted to the short-stay ward of Wexham Park
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Hospital was collected and analysed by computer. This provided a large amount of
information on the use of such a facility in a large urban hospital.

Parameters recorded included age, sex, reason for admission, admitting speciality,
site of injury (if present), time of admission, implication of alcohol, previous hospital
admissions and outcome after a maximum stay of 48 hours. By cross reference of each
case several interesting facts related to the type of patient and forms of morbidity which
are suitable for admission to a short-stay ward were highlighted.
The potential uses of such wards are numerous and vary from one hospital to another

depending on the admission policies of the accident and emergency department in
relation to the rest of the hospital. In some centres it is used for routine 'day case'
admissions for minor surgical procedures. When used for acute admissions, it serves a
valuable function in allowing further assessment and supervision of patients for a short
term, thereby protecting beds in the general wards, which are more expensive, for those
who require them.

52 Analysis of the role of the accident and emergency department in our
community
P. DRISCOLL
Accident and Emergency Department, University College Hospital, London, England

As the accident and emergency department serves the community, it must know what
the community expects of it. What we would consider an appropriate problem for either
the general practioner or the accident and emergency department may differ from the
patients' own opinion of his complaint.
To investigate this difference of opinion, we questioned every patient who attended

our department. This study was conducted continuously over 1 week. The completed
questionnaire showed if the patient had a general practitioner, if they had already tried
to contact him, and if they had any reason for not contacting him; we also asked if they
thought their condition required urgent treatment. Finally, we assessed their condition
and decided if we thought it should have been treated by their own general practitioner
or if they needed the resources of the accident and emergency department.
From this work it became clear that our views on the accident and emergency

department differed markedly from both the general practitioners' and the patients'
themselves. The most striking feature being the number of patients with non-urgent
complaints who attended the department. The reasons for this in a central-London
accident and emergency department were studied.

Following this preliminary study consideration is now being given to:
(1) better liaison between ourselves and local general practitioners as to the kind of

cases thast should be referred;
(2) education of people who attend the department into the proper function of the

department;
(3) separating urgent cases and attenders for priority treatment.
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53 Accuracy of diagnosis and treatment of chest and abdominal pain
R. BROWN
Accident and Emergency Medicine Department, University College Hospital, London,
England

The role of the accident and emergency department in the treatment of chest and
abdominal pain is to establish a diagnosis, initiate treatment and decide on the
appropriate referral. This study was aimed at assessing the accuracy of the diagnosis
and the adequacy of the treatment given in our departnent. Procedures implemented in
the accident and emergency department were subsequently compared with those of the
units of referral.

Fifty consecutive patients with chest pain and 50 with abdominal pain, who were
subsequently admitted, were prospectively studied. The diagnosis and treatment given
by the accident and emergency doctor was recorded, and the resulting diagnosis and
treatment on the ward was recorded by a senior member of our department. Discrepan-
cies between the two diagnoses and treatment plans were analysed, and the errors
recorded and classified. Variables investigated included expertise of the doctor, nature
of any errors made, workload of the department and difficulties in assessing the
investigative data.
Analysing these mistakes enabled us to remove causative factors as well as provide a

continuous training scheme for the personnel of our department. In the future we hope
to enlarge this checking to include subsequent developments of the patient referred to
out-patient department and general practitioners.

54 Analysis of assaults
P. DRISCOLL
Accident and Emergency Department, University College Hospital, London, England

To be able to organize personnel, as well as devise a training programme to deal with
this common condition, information is needed as to what type of injuries occur during
an assault and the incidence of presentation in an accident and emergency department.
Unfortunately little work has been done on this.
One hundred consecutive assault victims arriving at our central London accident and

emergency department were studied. Factors recorded included reasons for assault,
alcohol level of the victim, type and severity of injury, previous assaults and causative
weapon, and the length and degree of morbidity of the patient. In the cases where the
patient was admitted, the length of stay in the hospital was also recorded.
From this data, common patterns in particular types of assaults and common times of

presentation were determined. With this information it is possible to re-organize
personnel and training methods to allow for the variable presentation of this common
problem.

Close inspection of these injuries recorded that they were generally more extensive
than was apparent on initial presentation. A complicating factor in a high proportion of
these patients was alcohol. An inability to give a clear account of the incident and
tendency to dismiss their injuries as trivial both served to mask the severity of the
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injuries. Training in the department now lays special stress on attention to these aspects
in the assessment of assault victims.
With this ground work done we will now be able to compare our figures with other

accident and emergency departments as well as being able to see if the number and
severity of these injuries changes in the future.

55 Errors in radiograph interpretation
C. VINCENT
Accident and Emergency Department, University College Hospital, London, England

Accident and emergency departments present a service to the community and should
therefore have a quality control system built into their organization. This should not
only cover the end diagnosis and treatment, but also the interpretation of any
investigative data acquired during the patients' stay in the department. Radiography is a
fundamental investigative tool in accident and emergency medicine and any errors in
interpreting the radiograph need to be analysed.
A separate quality control system for reviewing all the X-rays taken in this

department was established. This review was conducted by senior members of the
radiography staff and the Accident and Emergency Department. Each error was
recorded and studied. Variables investigated included degree of expertise of the doctor,
difficulty of assessing the X-ray, site of abnormality in the body, nature of the error and
workload of the department.
This system provides a continuous monitoring of errors in X-ray requests and X-ray

interpretation, and insights into the nature and cause of the errors. It is now possible to
organize the departmental time table and on-going training schemes to reduce errors
and improve the overall standard of care. Analysis of the mistakes also gave an ever-
increasing library of X-rays which will be used to teach the next group of senior house
officers in their introductory course.

56 Analysis of patients opinion of the accident and emergency department
P. RICH
Accident and Emergency Depatment, University College Hospital, London, England

The accident and emergency department provides many services to the community. It
should, therefore, have a quality control checking system. We have, along with many
other units, set up several systems to check errors made in diagnosis as well as X-ray and
ECG interpretation. Unfortunately, what none of these systems do is check what the
patients themselves thought of the department and their treatment.

Consequently, another part in our quality control system was organized. This
consisted of questioning all the patients admitted to hospital from the department.
Enquiries were made about any grievances, how much they remembered of what was
said to them, if they had any discomfort in the department, if they were kept waiting
(either to be seen or admitted), if any of the surroundings upset them and finally if they
had had everything explained to them before admission.

This study revealed several factors which reduced the quality of service. Along with
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lack of information, noise and the unfamiliarity of the department, all played a varying
role in disturbing our patients. With this information trouble spots were sorted out,
personnel trained and the department re-organized so more information about the
reason of delay and set up of the department was available to the waiting patients. This
hard data enabled a strong case to be put to the administration for funds to re-design
part of the department.

Finally, the patients themselves were pleased to be able to contribute their own
opinions. It was also possible to cancel any misunderstandings or confusion soon after
the provoking event.

57 The development and accreditation of emergency medicine residencies in
the United States, 1975-85
JUDITH E. TINTINALLI, G. PODGORNY, B. S. MUNGER, and M. GALLERY
Department of Emergency Medicine, William Beaumont Hospital, 3601 West 13 Mile
Road, Royal Oak, Michigan 48072, USA

Accreditation of emergency medicine residencies in the United States began in 1975
under the auspices of the Liaison Residency Endorsement Committee (LREC),
modelled somewhat after the Accreditation Council on Graduate Medical Education
(ACGME) Residency Review Committee (RRC). Two documents with 18 essential
points, developed by committees of the American College of Emergency Physicians and
the LREC, served as the basis for accreditation.
From 1975 to 1980, residencies were accredited only after programmes had residents

in training. After 1980, site surveys were conducted and approval was necessary before
residents could be entered into a programme. At the time the LREC was established, 14
programmes were in progress in the United States, and one in Canada, that were
eventually accredited. Of these 15, 13 are still extant. From 1975 to 1981, an additional
46 programs were approved. Of these, 43 are still active.

In 1978 the majority of residencies had the following characteristics: (1) a municipal
or community hospital basis; (2) an emergency department annual census greater than
50 000 (3) 6-12 residents in a 2-year programme; and (4) few academic appointments for
'attending'.
From 1975 to 1981 major deficiencies in programme review were: (1) an inadequately

qualified programme director and attending staff; (2) inadequate resident supervision;
and (3) poorly designed resident rotations and curriculum.
The most serious procedural difficulties with accreditation were: (1) difficulties in

obtaining objective programme critiques; and (2) lack of mature and objective site
surveyors.

58 Training of staff in emergency medicine
F. H. GARLICK
Casualty Department, Royal Brisbane Hospital, Queensland, Australia

Staff training is partly a by-product of the work carried out within the accident and
emergency department. It is acquired as experience, but also requires organization.
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The medical staff of the Accident and Emergency Department (Royal Brisbane
Hospital, Queensland) consists of junior and senior house officers, registrars and senior
medical staff. The standard of patient care and the performance of staff depend on a
clear understanding of the purpose, the protocols and training in appropriate skills.
The application of these principles, assessment on entry and conclusion, and

difficulty encountered will be presented.

59 Training housestaff in paediatric resuscitation
D. R. WILLIAMS and M. LI
University of Toronto, Toronto and Children's Hospital of Eastern Ontario, Ontario,
Canada

With the emergence of specialty recognition in emergency medicine, there has been a
concomitant growth in the need for high-quality postgraduate training in paediatric
emergency medicine. Life-threatening trauma and primary cardiac arrests are relatively
infrequent occurrences in most paediatric emergency departments, thus making it
difficult for residents in emergency medicine to develop the necessary expertise in
managing life-threatening illness and injury. For this reason we have adapted the mega
code/patient simulation teaching scenarios successfully utilized in the ACLS and
ATLS programmes to facilitate teaching residents skills in paediatric resuscitation. The
Children's Hospital of Eastern Ontario averages approximately 125 multiple-trauma
and pre-hospital cardiac arrest patients per year from a total of 53 000 emergency room
visits. During the average 2-month rotation, residents are likely to treat 50-80 severely
ill or injured children. To complement this clinical exposure, residents participate in
weekly simulated patient-management situations emphasizing paediatric trauma
management, as well as management of paediatric cardiac arrests and severe medical
illness. Residents also participate in an animal lab to assist in developing their technical
skills. This continuing education technique, effectively utilized in teaching AC and
ATLS is also effective in teaching all aspects of paediatric resuscitation. This approach
has also stimulated resident interest in paediatric trauma care, previously a somewhat
neglected area.

60 A required combined ACLS/ATLS provider course for senior medical
students at East Carolina University
P. R. MEHNE and E. J. ALLINSON JR
From the Office of the Dean and the Department of Emergency Medicine, School of
Medicine, East Carolina University, Greenville, North Carolina 27384, USA

A course that combines Advanced Cardiac Life Support (ACLS) and Advanced
Trauma Life Support (ATLS) training for senior medical students was evaluated for its
ability to integrate concepts of students' prior clinical experience and stimulate
achievement of provider certification.
During January in their senior year, East Carolina University medical students

return to the classroom for 160 hours of didactic and conference instruction. A highlight
of this experience is the 41-hour combined ACLS provider course and ATLS provider
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course presented by the Department of Emergency Medicine with support of the Office
of the Dean. The ACLS portion requires 20 hours of participation; the ATLS portion
requires 21 hours of participation. Although a number of US medical schools offer the
ACLS Provider Course for certification, few schools offer the ATLS provider course
for Certification.

Since initiation of this programme in 1982, students have uniformly praised the
combined ACLS/ATLS provider course in anonymous, post-course evaluations. The
experience was judged to integrate significantly concepts and principles acquired in
students' previous 18 months of clinical training. The opportunity to apply these
concepts in unique and challenging clinical simulations was noted by students.
Evaluation of pre-test and post-test data for the class of 1984 (n = 39) using a t-test for
matched pairs indicates a significant improvement in post-test examination perfor-
mance (P < 0-001). These data are supported by skills stations testing and achievement
of provider certification. Ninety-five per cent of student participants achieved provider
certification in ACLS; 92% achieved provider certification in ATLS.
We believe the commitment of extensive resources to provide a combined senior

medical student ACLS/ATLS course is justified in the light of the significant
certification rate and student evaluations of this educational experience.

Correspondence: Paul R. Mehne Ph.D., Assistant for Curriculum and Student Affairs, Brody Medical
Sciences Building, School of Medicine, East Carolina University, Greenville, North Carolina 27834, USA.

61 A systematic approach to establishing the length of training in graduate
emergency medicine programmes
B. K. GRAY, J. R. LUMPKIN JR, C. C. RORRIE* and M. E. GALLERY
American College ofEmergency Physicians, P.O. Box 619911, Dallas, Texas 75261-9911,
USA

The American College of Emergency Physicians has historically been involved in
establishing standards for graduate training in emergency medicine. The appropriate
length of training in emergency medicine has been a continuing issue. In 1983 the
College appointed a special task force composed of individuals in residency training as
well as private practice to study the issue and present a recommendation to the College
concerning the appropriate length of training in emergency medicine.
This paper will present the systematic process the task force used to address the

following questions:
(1) What are the outcomes that must be achieved in graduate education and emergency

medicine?
(2) What experiences must be provided to achieve those outcomes?
(3) What is the length of time required to provide those experiences?

In addition to a discussion of the process, the task force's findings relative to each of
these questions will be reviewed. Finally, the presenter will discuss the implications
such a study has for the speciality, including its potential impact on education, funding,
manpower and policy making. Techniques for applying this system in other countries
will also be presented.

* Presenter.
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62 A comparison of the ability of six severity of illness scales to predict
mortality and health-care expenditures in trauma patients
A. R. MACIONE and D. E. WILCOX*
Division of Emergency Medicine, Department of Medicine, University of Massachusetts
Medical Center, 55 Lake Avenue North, Worcester, Masachusetts 01605, USA

Severity of illness measurement is essential for patient triage, research, and medical care
outcome. As health-care providers in the United States are becoming more accountable
for cost-containment, documentation of effectiveness of new and expensive health care
programmes has become mandatory. For purposes of patient triage, severity of illness
measures must accurately predict mortality; for research, these measures must be
accurate and reproducible; for outcome evaluation, they must accurately predict health-
care expenditures.
This study presents a comparison of the ability of six severity of illness measures to

predict mortality and health-care cost factors. These severity measures are: champion
trauma score (CTS), abbreviated injury severity score (AISS), trauma and injury
severity score (TRISS), acute physiology and chronic evaluation (APACHE), and
Macione severity of illness scale (MACSEVILLS). Data were collected over a 3-year
period on all trauma patients transported by helicopter from the scene of an accident to
one trauma centre in the United States. All six severity measures, patient disposition
and health-care cost factors were obtained for all of these patients. The health-care cost
factors that are examined include: number of ICU days; length of hospital stay; number
of hours in the OR; the total cost.
This is the first report documenting the comparative measurement ability of these

severity of illness scales. This information is important for appropriate trauma patient
care, reliable ongoing research and cost-effective health-care administration.

* Presenter.
t Correspondence.

63 A technique for reduction of the dislocated shoulder using local anaesthesia
B. G. WALPOLE
Emergency Department, Alfred Hospital, Melbourne, Victoria, Australia

Dislocated shoulder is a common condition presenting to emergency departments. At
Alfred Hospital, 310 patients were seen in 1983. Ninety-five per cent of such
dislocations are antero-inferior. Many methods of reduction have been advocated, from
the traditional Hippocrates and Kocher to the more recently described Massachusetts
method; however, the common problem encountered by emergency department per-
sonnel is anaesthesia/analgesia for reduction. Some admit to hospital for general
anaesthesia, others use intravenous narcotics or sedatives/tranquilisers leading to
'amnestic analgesia' without muscle relaxation; some are reduced without analgesia.

Fifty cases of anterior dislocation successfully reduced using a parascalene nerve
block are presented.
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This simple technique was first described by Mulley in 1919, further improved by
Hilarowicz in 1925 and modified by Etienne, also in 1925. The objective is to
anaesthetize the upper trunk of the brachial plexus C4,5,6, thus obtaining muscle
relaxation of the shoulder girdle, together with anaesthesia of these segments, facilitat-
ing reduction. The block is safe, effective, comfortable and convenient, as patients can
go home soon after reduction. There have been no complications, and no dislocation
was unable to be reduced. A list of references will be provided.

64 Aetiology, management and late sequelae of closed renal trauma
SHEILA CHRISTIAN
Accident and Emergency Department, Wexham Park Hospital, Slough, England

In the United Kingdom, sports injuries and road traffic accidents are the main source of
closed renal trauma. In the District General Hospital with a catchment area of 300 000
population approximately 25 cases of closed renal trauma will be seen per year, ofwhich
approximately six will be part of a pattern of multiple injuries to persons who either
succumb or need significant treatment for their other injuries. Diagnosis of closed renal
injuries in the emergency room at the moment is considered, and aids to diagnosis
including intravenous urography and ultrasound are discussed. Patients for hospitaliza-
tion and operative intervention are considered and the findings of long term follow-up
of survivors, in particular in relation to incidence of hypertension, renal function and
urinary tract infection are investigated. Reassessment of present policy of the manage-
ment of closed renal trauma in the United Kingdom is suggested.

65 Ambulatory management of burns
R. A. COCKINGTON
Casualty Department, Adelaide Children's Hospital, Adelaide, South Australia, Australia

At the August 1979 meeting of the Australian and New Zealand Burns Association held
in Dunedin, New Zealand, the use of Silversulphadiazine (SSD) cream in the
outpatient management of minor burns was questioned. No recommendations were
made however, regarding the most appropriate method of treatment. For a 2-year
period beginning October 1981, a research project was undertaken in the Casualty
Department of the Adelaide Children's Hospital to attempt to answer this question.
Patients randomly received one of three possible treatments, Silversulphadiazine cream
with sterile dressing and crepe bandage, 'Jelonet' with sterile gauze and crepe bandage,
and 'Op-site'. Redressings were conducted at weekly intervals until healed unless
earlier intervention was necessary.

Thirty-nine patients entered the study, eight of whom withdrew. These came from
all three treatment groups and there was no systematic bias when compared to
participants. Efficacy of the treatment method was addressed comparing time for
healing and final cosmetic result, number of dressings required, child compliance with
the dressings, ease of redressing, pain relief, bacterial colonization and cost. The only
significant difference that occurred was a quarter of the group treated with 'Jelonet'
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became infected. The cost of the treatments was similar although SSD was being used
less frequently than usual. Once some early technical difficulties were overcome 'Op-
site' became the preferred method. Departmental policy now is to use this dressing
where possible with SSD cream being restricted to those cases were 'Op-site' is
unsuitable. Further experience with 100 cases has been evaluated since this decision was
taken and this confirms the advantages of 'Op-site'.

66 A review of the first 12 months of a hand clinic
N. R. McLEAN and PAULINE CUTTING
Department of Plastic, Reconstructive and Burns Surgery, Queen Mary's Hospital,
Roehampton, London, England

In May 1984 a Hand Clinic was set up in the Casualty Department of Queen Mary's
Hospital. We propose to discuss the potential problems faced on setting up such a clinic
and how they may be overcome.

In the 12-month period from May 1984 to April 1985 there were 199 new referrals to
the Hand Clinic. There were 53 lacerations (27%), 33 finger tip injuries (17%), 19
fractures (10%), 15 cases of skin loss (8%), 14 burns (7%), 13 hand infections (6-5%),
and a miscellaneous group of tendon and nerve injuries, dog bites, foreign bodies and
mallet fingers.

It is proposed to discuss the management of these cases with particular reference to
the role of the physiotherapist attached to the clinic.

67 Urgency distribution of an accident and emergency department
G. J. FITZGERALD', C. E. ROBERTSON2, K. LITTLE2 and A. DOVE3
'Casualty Department, Ipswich General Hospital, Ipswich, Queensland, Australia; 2Acci-
dent and Emergency Department, Royal Infirmary, Edinburgh, Scotland; and 3Accident
and Emergency Department, University Hospital, Nottingham, England

A more adequate description of the emergency department's workload has significance
administratively not only for staffing and rostering, but also for guiding the direction of
training and research in emergency medicine.
A number of different scales have been developed to describe the various elements of

the workload of the department, e.g. injury severity score, trauma score, coronary
prognostic index, asthma severity scoring and burns severity. These scales fail to give an
overview of the department's workload however.

This paper describes the use of a linear scale of urgency to qualify the nature of the
emergency department's workload. It reviews 2000 consecutive new patients attending
the Accident and Emergency Department of the Royal Infirmary Edinburgh who were
assessed by the receptionists, receiving nurses, and treating doctors. The patient's
record was reviewed to retrieve descriptive data and outcome.

Similar urgency descriptions of the patient population were produced by each staff
group, and these correlated well with other outcome measures such as admission rate
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and referral rate. Similarly urgency assessments compared well with a category urgency
scale based on time to assessment. There was also a significant association of urgency
with patient age and method of referral.

Inexperienced staff, (SHOs and student nurses), showed a significantly higher
tendancy to underestimate the more urgent cases.
Of the more urgent cases a higher proportion (58%) were medical, compared with the

total population.
The linear scale is a useful means of describing urgency in an accident and emergency

department.

68 Experience with a call-receiving algorithm
A. M. FRIEDBERG' 2, P. L. LANE2, J. W. JANSON', G. T. PARTRIDGE', R. L.
KELUSKY' and H. L. BULL'
'Metropolitan Toronto Department of Ambulance Services, and 2University of Toronto,
Toronto, Ontario, Canada

A call-receiving algorithm and tiered-response dispatch system was established by the
Department of Ambulance Services of Metropolitan Toronto in preparation for the
introduction of a paramedic program which began on 9 April 1984. The algorithm
differentiated emergency calls on the basis of the caller's presenting complaint and in
response to the call receiver's enquiries about the patient's level of consciousness,
difficulty with breathing or presence of bleeding. The type of response dispatched was
determined by the call-taker utilizing the algorithm and included three options: basic
life-support ambulance, paramedic and basic life-support ambulance, or tiered-
response (police, fire ambulance and paramedics). The option chosen was subsequently
compared with the mode of transport utilized after actual patient assessment. The
overall ability of the algorithm to predict the need for paramedic intervention was
26-2%. Considerable variability was noted depending upon the type of presenting
complaint and the response to qualifying questions: bleeding problems (7-2%), altered
level of consciousness (30-6%), breathing difficulty (36-8%) and chest pain with
associated shortness of breath (67-3%). A major revision of the algorithm is planned in
order to better utilize paramedic resources.

69 The shift in the location of hospital-based helicopter programmes
(HEMS) to university hospitals
J. R. MACKENZIE, R. E. BURNEY, MELANIE STROZESKI and KATHLEEN
LAGRECA
Section of Emergency Services, Department of Surgery, University of Michigan, Ann
Arbor, Michigan, USA

Since 1971, 108 hospital-based helicopter programmes (HEMS) have been started in
the United States and Canada. Fifty-three out of the 94 programmes surveyed (56%)
were started by hospitals with more than 500 beds, i.e. hospitals with tertiary care
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capabilities. Since 1982, the university hospitals with more than 200 beds have
increased their programmes exponentially, and this group represented 55% of all new
programme starts.

Table 1 HEMS implementation by year

Hospital type

Ul U3 U3 UA1 UA2 UA3 NUl NU2 NU3 Total

1971-77 2 1 0 4 0 1 0 0 1 9
1978 0 0 0 0 1 0 0 1 0 4
1979 2 0 0 6 2 0 0 2 0 12
1980 2 0 0 1 2 0 0 0 0 5
1981 1 1 0 5 8 0 0 0 1 16
1982 3 2 0 1 5 1 1 1 1 15
1983 2 0 0 4 1 2 0 4 0 13
1984 11 1 0 5 1 0 1 1 0 20

It is concluded from this survey and other historical, theoretical and financial
evidence that future new HEMS programmes will be located at university hospitals
with more than 500 beds; that some programmes will develop at university affiliated
hospitals if they are not located in the same service area as the parent university hospital;
and that HEMS programmes presently located in hospital with less than 500 beds will
probably fail if they are located in the same service areas as university-affiliated
programmes.

70 Making health care more caring
G. FULDE
Accident and Emergency Department, St Vincent's Hospital, Darlinghurst, New South
Wales 2010, Australia

Evidence suggests that the quality of a patient's physical environment in a hospital or
other diagnostic or treatment facility reflects dramatically on his emotional response to
illness, his feelings of well-being and also his speed of recovery. While private
institutions have taken note of this aspect of patient care providing a luxurious
environment for recovery, the public hospital system has not been able to keep pace
through financial restrictions and different priorities.
The hospital's emergency department has been particularly guilty of this disregard

for physical surroundings: monitors and trolley beds, and increasing space require-
ments have naturally received funding priority over soft lighting in the waiting room.
As a result the emergency department is often a very dingy, cramped and depressing
area.
This paper discusses a programme which is now underway in New South Wales

hospitals to remedy the situation-improving the standards of emergency care by
upgrading the environment for patients, relatives and staff.
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71 Emergency medicine, 1914-18
J. MARROW
Accident and Emergency Department, Arrowe Park Hospital, Wirral, Merseyside,
England

My paper will be taken principally from material recorded in the British Medical
J7ournal and the Lancet, together with some from German, French and American
medical publications.
At the outbreak of war, very large numbers of casualties were expected and

improvisation of extra hospital beds and entire new hospitals is reported in early issues.
Memories of the South African War, with its huge toll from disease, were still fresh.
Many articles recount the lessons of preventive public health learnt there. The needs of
the expanding armed forces took many doctors away from civilian practice and
arrangements for covering their patients while safeguarding their practices were also a
major concern.
The initial advances of the German forces in Belgium prevented early treatment of

many wounds. Anaerobic complications had not been a particular feature in South
Africa and were not anticipated in the numbers which occurred.
There were many reports of observations by medical officers at the front and in

hospitals at home. Some put forward theories which now seem clearly unsound, others
ideas now generally accepted. Although the war predominated, accounts of findings in
other fields still continued to appear.
Each phase of the war brought new challenges to the medical services. In winter 1914

there was frostbite. April 1915 saw the first use of poison gas and discussion of
protective measures against it. In 1916, the battle along the Somme valley resulted in
huge numbers of casualties and a massive and prolonged operation of what we now call
triage was needed. The first experiences of aerial attack against civilian populations are
described, with discussion of the arrangements made for the treatment of those injured.

Sad features, bringing home the human tragedy of the war, are the weekly lists of
casualties amongst doctors and medical students. Deaths of doctors' sons are even
reported.
Many lessons about the management of the injured were learnt or relearnt in the First

World War. I hope to be able to describe the background to these and at the same time
pay tribute to the hard work and sacrifices of the men who made the discoveries and
recorded them for our use.

72 Epiglottitis at the extremes of age
J. I. SINGER and J. B. McCABE
Department of Emergency Medicine, Wright State University School of Medicine, P.O.
Box 927, Dayton, Ohio 45401, USA

Epiglottitis may occur at any age. The typical presentation in the young child and young
adult is well known. The presentation in patients at the extremes of age has not been
characterized.
At our locale, from 1974 to 1984, 18 children < 24 months and eight adults > 55 years

with epiglottitis were seen in the Emergency Department.
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The presentation of infantile epiglottitis was 'uncharacteristic'. Rapidly progressive
interference with swallowing, vocalization and respiration was encountered in only half
the patients. Prolonged symptoms prior to seeking attention were common. No
preference was shown for maintenance of the upright position while at rest. Recum-
bency did not promote stridor or initiate respiratory distress. Respiratory complaints
were common, and included cough, tachypnoea and retractions. Drooling or retention
of pharyngeal secretions was uncommon.
The adult population had a history of symptoms that spanned several days. Extreme

sore throat, dysphasia and muffled voice were often present and were unaccompanied by
pooling of oral secretions. Respiratory complaints were frequent but rarely severe.
Fever was absent.
At both extremes of age, exceptions to the 'classic' clinical pattern of epiglottitis

occurred with significant frequency. In spite of this, emergency department diagnosis
and management was appropriate in most cases.

73 Emergency department treatment of migraine with intramuscular chlor-
promazine
J. I. McEWEN, H. M. O'CONNOR and H. B. DINSDALE
Division of Emergency Medicine, Department of Surgery, and Department of Medicine,
Queen's University, Kingston, Ontario, Canada

Recent papers have suggested that parenteral chlorpromazine (CPZ) may be highly
effective in affording relief of the acute migraine headache on an outpatient basis.
However, review of the literature revealed no controlled studies. The authors therefore
undertook a prospective, randomized, double-blind, placebo-controlled clinical trial,
to evaluate the efficacy and safety of intramuscular CPZ. Thirty-six patients who
presented to the Emergency Department with migraine headache were given either
CPZ (1mg/kg), or a saline placebo, and were then observed for 1 hour. Of those
receiving CPZ, 9/19 (47 4%) had enough relief to carry on with their activities of daily
living, compared with 4/17 (23-5%) of the control group. This difference is not
statistically significant. However, the drug was more often effective than placebo in
giving some relief from the migraine headache (P< 0-005), and also in relieving nausea
(P<0-001). The only significant side-effects were drowsiness (P<0-01) and a drop in
blood pressure (10mm systolic) (P<005). These results suggest that CPZ is a safe
medication which provides some relief of migraine headaches in the emergency
department setting, but it is not the wonder drug suggested by some.

74 Acute airflow obstruction in patients presenting to the emergency depart-
ment: clinical findings and serum theophylline levels
L. J. DZIUKAS, S. F. HURLEY, M. D. WESTMORE and M. J. BRIGNELL
Emergency Department and Pharmacy Department, Preston and Northcote Community
Hospital, Bell Street, Victoria 3072, Australia

Clinical features and serum theophylline levels were studied in 153 patients presenting
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to the emergency department (ED) with acute attacks of asthma or chronic obstructive
lung disease (COLD) requiring intravenous aminophylline. After treatment, 96
patients (group A: 49 F, 47 M) were admitted and 57 patients (group B: 34 F, 23 M)
were discharged. Group A patients were older (53 ± 18 (SD) vs 46 ± 17 years, P<0O0 1),
had a higher incidence of COLD (48% vs 26%, P<001), and on presentation had
greater pulse (113 ± 22 vs 105 ± 22, P< 0-02) and respiratory rates (31 + 7 vs 28 ± 6,
P<0-01), and lower peak expiratory flow rates (89-2±77-1 vs 108-1 ±82-8 L/min), than
group B patients.

In the 24 hours before presentation, 83 (86%) of group A and 41 (72%) of group B
patients had taken theophylline. The initial serum theophylline level was 7 5 ± 5 5 jg/
ml in group A, and 8-2 ± 4-3 gg/ml in group B. An intravenous aminophylline loading
dose was given to 77 group A and 51 group B patients; mean doses were similar
(3-8 ± 1-38 vs 3.5 ± 1-7 mg/kg).

In summary, the majority of patients presenting to the ED with acute airflow
obstruction were taking oral theophylline, but initial serum theophylline levels were
usually below 10 tsg/ml. Admitted patients were older, had a higher incidence of COLD
and more severe airflow obstruction than patients discharged. However, there was no
difference in initial serum theophylline level and aminophylline loading dose between
admitted and discharged patients.

75 Rapid test-strip method for estimating serum CK-MB
A. A. NANJI and J. A. K. FIMLT
Ottawa General Hospital, Ottawa, Ontario, Canada

We report on the evaluation of determination of creatinine kinase MB (CK-MB)
activity using a test-strip and reflectance photometer (Seralyzer, Ames Division). The
procedure entails precipitation ofM subunits of CK in plasma by anti-M antibody, and
measuring CK activity before and after precipitation. The plasma is applied to the
reagent area of a bar-coded disposable plastic strip and enzyme activity monitored by
changing reflectance property of the test-strip.

Eighty-four patients with chest pain seen at the emergency room of the Ottawa
General Hospital had CK-MB measurements by the test-strip method, an automated
analyser and electrophoresis. Twenty-six of the above patients had clinical and
electrocardiographic evidence of myocardial infarction (MI). All 26 patients had
increased total CK and CK-MB of > 6% of total CK activity. In the other 58 patients
without MI, the CK-MB measured by test-strip was > 6% in 11 patients. Ten of these
11 patients had normal total CK. The correlation for CK-MB measurements between
the test-strip and automated method was r=0-95, P<0-01, with the electrophoretic
method, r = 0-96, P<0*01. We found the test-strip to be an inexpensive and rapid way
of estimating CK-MB in the emergency room and is especially useful in patients with
increased total CK activity.
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76 Test-strip method for serum theophylline
A. A. NANJI and V. E. TURKINGTON
Ottawa General Hospital, Ottawa, Ontario, and Queen Elizabeth Hospital, Charlotte-
town, Prince Edward Island, Quebec, Canada

Theophylline has a narrow therapeutic range in serum (10-20 ig/ml). A rapid, simple
and inexpensive method to measure serum theophylline would be valuable in the
management of patients with suspected theophylline toxicity. We evaluated determi-
nation of serum theophylline using a test-strip method and reflectance photometer
(Seralyzer, Ames Division). The range is applied to the reagent pad on the test-strip.
The colour change is then read photometrically.

Ninety-eight serum samples submitted to the Laboratory at the Ottawa General
Hospital had measurements of serum theophylline done by both the test-strip method
and an automated reference method. Included in the study were two patients with
theophylline overdose and patients with clinical features of theophylline toxicity. In 36
of the 98 samples, the serum theophylline was > 20 gg/ml (range 21-207 jig/ml). The
correlation between the test-strip method and automated method was r= 0-98, P<001.
In those samples with serum theophylline > 20 jg/ml, there was only one disagreement
between the test-strip and automated method (17 gg/ml vs 21 gig/ml). The test-strip
method for measurement of serum theophylline provides a rapid, simple and inexpen-
sive way of determining theophylline in an acute care setting.

77 Combined application of Trendelendberg and PASG in haemorrhagic
perfusion
H. LYNN MAYO, R. G. CARROLL*, E. J. ALLISON JR, T. W. WHITLEYand
SANDRA S. LANDIS
Department of Emergency Medicine and *Department of Physiology, East Carolina
University School of Medicine, Greenville, North Carolina 27834, USA

In haemorrhagic hypoperfusion, pneumatic anti-shock garment (PASG) application is
utilized to increase cardiac output, an effect similar to Trendelenberg positioning. The
purpose of this study is to compare the haemodynamic responses of three therapeutic
interventions in haemorrhagic hypoperfusion. Additionally, haemodynamic responses
to reinfusion of either blood products or crystalloid solution will be compared.
Twenty-four per cent of the calculated blood volume of six dogs will be haemorr-

haged over 10 minutes on 2 days (separated by 2 days), at which time they will randomly
receive either 20-degree Trendelenberg therapy, PASG therapy or combined PASG-
Trendelenberg therapy. PASG pressure will be applied to produce an inferior vena cava
pressure of 10 mmHg, which has been previously demonstrated to provide maximum
PASG benefit. Reinfusion of autologous blood will follow the haemorrhagic period the
first day, reinfusion of a crystalloid solution the second day.
The data to be gathered will be measured with a Swan-Ganz catheter, inferior vena

cava catheter and carotid arterial catheter. Analysis will reflect haemodynamic differ-
ences (MAP, CVP, CI, SVRI) between interventions.

It is anticipated that a combined therapy of Trendelenberg positioning and PASG
will be superior to either single intervention in haemorrhagic hypoperfusion.
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78 Pre-hospital myocardial protection during infarction
C. HERVE, M. GAILLARD, A. CASTAIGANE and P. HUGUANARD
Hopital Henri Mondor, Service d'Aide Me'dicale Urgente (SAMU 94), 51 Avenue du
Marechal de Lattre-de- Tassigny,-94010 Creteil, France

Ten years ago, PISA (OMS 1974) showed the frequency of the deaths during the 3 first
hours after primary symptoms (49%). Emergency medical aid services (EMAS),
especially those with a physician, may diagnose and treat promptly. In evolving
myocardial infarction EMAS include two objectives:
(1) to aid in the prevention of fatal ventricular -arrythmias, of which 9/10 are ventricular

fibrillation often announced by pejorative ventricular extra systoles. Serious brady-
arrhythmias and complete bundle branch block complicating acute myocardial
infarction, may also profit by adapted medical aid.

(2) to limit the size of myocardial infarction and so reduce as many early as late
complications (ventricular arrythmias and left ventricular insufficiency [LVI]).

Early employment by hospitals of cardia drugs like beta-blockade agents, calcium
antagonists and intravenous thrombolytic agents in evolving myocardial infarction
permit treatment in the pre-hospital period by emergency medical teams. These teams
have as much chance of preventing or treating and limiting myocardial infarction size as
those aggressive and efficient treatments. Preliminary results of a study made over 6
months in these conditions show better results than the normal pre-hospital or late-
therapeutic attitude (reposing, sedative drugs, fighting coronary pain, oxygenation,
prevention and treatment of arrythmias, heparinization, and vasodilatator drugs when
LVI occurs).

79 Pre-hospital cardiac arrest-a critical analysis of factors affecting survival
H. A. STUEVEN, P. TROIANO, E. H. KASTENSON, D. TONSFELDT,
G. POGORILER, ANN EVERS and B. THOMPSON
Department of Emergency Medicine, Division of Surgery, Medical College of Wisconsin,
and Mt Sinai Medical Center, 950 N. 12th Street, Milwaukee, Wisconsin 53233, USA

Critical reanalyses of cardiopulmonary resuscitation (CPR) studies have shown multi-
ple factors that contribute to survival and which were not controlled in initial studies.
For a 10-year period, 4216 patients presented to a paramedic system in which

resuscitation was attempted. Five hundred and thirty-three (12-6%) were 'saves'
(defined as a hospital discharge). When controlling for the witnessing of the arrest, 303
out of 1905 (16%) of witnessed arrests were 'saves' versus 230 out of 2311 (10%) of
unwitnessed arrests (P,<0-01). Four hundred and ten out of 1869 (22%) of coarse
ventricular fibrillation, 46 out of 711 (6-5%) of the EMD, 66 out of 1586 (4-2%) of
asystole and 11 out of 40 (28%) of ventricular tachycardia were 'saves'. (P <0-01)
Response times in patients with witnessed cardiac arrests were analysed. Ninety-five
per cent of all saves had a response time of less than 10 minutes.

Bystander ECC-CPR was found not to influence save rate except in EMD. One
hundred and eighty-two out of 1248 bystander witnessed arrests (14-6%) who had
ECC-CPR initiated before paramedic ALS arrival were 'saves' as compared to 38 out of
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252 (15%) who had no ECC-CPR initiated until paramedic arrival. (P=NS). The
respective 'save' rates for EMD were 11 out of 209 (5.3%) versus 0 out of 38. (P< 0 01).
We conclude that when studying the effectiveness of CPR, the variables of witnessing

of arrest, presenting arrest rhythm and respective response times must be controlled or
analysed.

80 Experimental studies with a new airway in emergency cardiopulmonary
resuscitation
M. FRASS', R. FRENZER', U. LOSERT2, F. LACKNER3, F. ZDRAHAL3 and
G. HOFLEHNER4
'2nd Department of Medicine, 22nd Department of Surgery, and 3 Department of
Anaesthesiology and General Intensive Care, University of Vienna, Vienna, and 4Depart-
ment of Anaesthesiology, Landeskrankenhaus, Steyr, Austria

In the following we present a new device in cardiopulmonary resuscitation. This special
device is a twin-lumen airway, one lumen corresponding to a conventional tracheal
catheter, the other to an esophageal obturator airway. This airway is suited for blind
insertion. It may be placed in the tracheal or oesophageal position. A special inflatable
balloon in the region of the pharynx is provided for sealing the cavities of the mouth and
nose. Ventilation occurs through one of the two connectors after having ascertained the
position of the airway. The usefulness of this device was demonstrated with dogs. In the
following we describe a representative ventilation. The dog was anaesthetized, the
airway initially being inserted endotracheally. The blood gases were as follows: paO2
from 160 to 175 mmHg, paCO2 from 30 to 32 mmHg (repeated measurements, 17%
oxygen). After 60 minutes the airway was placed into the oesophagus, no significant
difference concerning blood gases being observed between the oesophageal and tracheal
position (paO2 from 165 to 180 mmHg, paCO2 from 34 to 37 mmHg, repeated
measurements during 60 minutes esophageal intubation).

After several improvements the device was first used in surgical operations on
humans. Blood gases obtained after esophageal insertion showed good results. These
data encourage us to start a cross-over study, comparing esophageal insertion of the new
device and conventional endotracheal intubation. Simultaneously we want to initiate a
field trial.

This device is an alternative to the mouth-to-mouth or bag-valve-mask ventilation in
emergency cardiopulmonary resuscitation. The superiority of the conventional endo-
tracheal intubation is not doubted. The new airway is specially suited for medical and
paramedical staff not trained in emergency intubation.

81 Ventilation performance during cardiopulmonary resuscitation
J. B. McCABE and J. AUGUSTINE
Department ofEmergency Medicine, Wright State University School ofMedicine, Dayton,
Ohio, USA

Adequate ventilation is required for successful cardiopulmonary resuscitation. Opera-
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tor characteristics which influence ventilation performance are not well defined. This
study compared ventilation performance in 74 pre-hospital and emergency department
personnel using a self-inflating anesthesia bag during simulated cardiac arrest.

Ventilation device, operator hand size, ventilation technique, cumulative minute
ventilation, average tidal volume and ventilation pressures were recorded during 5
minutes of ventilation.

Ventilation volumes and airway pressures were not correlated with hand size or
device type. Techniques which utilized one hand to squeeze the bag resulted in
significantly lower average tidal volumes than two-hand techniques (P< 0 009), with no
significant difference in peak or airway pressure. There was no difference between
emergency department and prehospital personnel in average tidal volume delivered.
However, pre-hospital personnel ventilated at significantly higher airway pressures
(P< 0 0008). Emergency department nurses delivered the greatest average tidal volume
(923 cc), while emergency department physicians delivered the least (775 cc).
Paramedics recorded the highest airway pressures (53 cm water average, 72 cm water
peak), while respiratory therapists recorded the lowest pressures (34 cm water average,
54 cm water peak).

Ventilation during CPR is a complex learned skill. Large variation exists among
different operators. However, appropriate tidal volumes can be delivered utilizing safe
airway pressures. Ongoing assessment and retraining of individuals performing
ventilation during CPR is essential.

82 The use of sterile gloves in the management of sutured hand lacerations in
the accident and emergency department
A. K. MAITRA and J. C. ADAMS
Accident and Emergency Department, Royal Victoria Infirmary, Newcastle-upon-Tyne,
England

In a single-blind controlled prospective trial of 242 sutured hand lacerations in the
accident and emergency department, there was increased late purulent infection in
those treated without gloves compared to those with gloves. This difference is
statistically significant. We recommend wearing of sterile gloves to suture all lacerations
in accident and emergency departments.

83 The use of semi-permeable, semi-occlusive dressing (Coraderm) in the
management of minor wounds
T. MALPASS
Accident and Emergency Department, Guy's Hospital, London, England

This paper describes our experience with a new closed-cell modified polyurethane foam
dressing in the treatment of partial thickness bums and pretibial lacerations.

In recent years interest has grown in new forms of dressing which alter the wound
environment and facilitate epithelialization. The role of oxygen, serum and effects of
temperature have been demonstrated. This new dressing (Coraderm) is freely gas
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permeable but excludes bacteria. It has a hydrophilic contact surface and hydrophobic
outer surface which in conjunction with its foam structure prevents dessication at the
wound surface whilst absorbing excess exudate and providing some thermal insulation.
It is compared with a conventional non-adherent dressing in a randomized controlled
trial for time to healing, quality of scar and convenience of use.

84 Dressings for;traumatic wounds
F. D. SMALL and T. W. WHITLEY
Department of Emergency Medicine, East Carolina University School of Medicine, Pitt
County Memorial Hospital, Greenville, NC 27834, USA

A prospective randomized study of the wound dressings, Epilock® and Opsite,8
comparing them with our usual wound dressing material, Xeroform®, has been
completed. Traumatic lacerations, abrasions, and second degree burns were covered
with the dressing materials. All lacerations were treated with copious irrigation,
debridement as necessary and either immediate or delayed primary closure. Burns and
abrasions were gently cleaned with soap and sterile saline, and debrided initially. Four
criteria were examined: quality of healing, rate of healing, degree of pain and incidence
of infection. Data revealed that Epilock® is significantly superior to both Opsite' and
Xeroformg. Our experience and results are reported and discussed.

85 Catheter perforation of the superior vena cava
A. BERSTEN and G. D. PHILLIPS
Intensive Care Unit and Accident and Emergency Department, Flinders Medical Centre,
South Australia, Australia

Over the last 5 years there has been a move away from the traditional catheter-through-
needle central venous catheter set to the catheter-over-guidewire set, the Seldinger
technique via the subclavian or jugular veins.

Following several cases of perforation of the superior vena cava by these catheters, we
have employed a simple physical technique to investigate the stiffness and deformability
of central venous catheters, qualities which largely determine the risk of vena caval
perforation. It is postulated that delayed perforation results from continued vessel wall
stress by the catheter.
A cantilever was used to assess 37 catheters at 37°C. Each catheter of length (L) was

bent, producing an angle of deflection (6) and the force (F) at 10 seconds measured:
F= 3 E I 6

L-3

E is Young's modulus of inertia, i.e. the visco-elastic property of the material.
I is the moment of inertia, a geometrically-determined property.
EI is the bending stiffness of the catheter (Nm2).

Five of the catheters had stress-relaxation curves performed, allowing their time
constants of decay to be calculated.
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Sample results

Catheter Size Material EI (Nm2 10-5)

Vygon Centracath 16 G Silastic 0-491
Intracath 16 G Vialon 2-03
Vygon Haemocath 16 G PVC 3-58
Arrow Art/Ven 20 G Teflon 4-21
Deselet Trilumen 13 G Vialon 6-87
Angiocath 14 G Teflon 22-9
Cook Vascath 8 Fr Teflon 58-6

Catheter stiffness, relaxation, and tip design are important risk factors for delayed
superior vena caval perforation.
Some features of the perfect central venous catheter will be discussed.

86 Intraosseous tibial infusion
A. D. REDMOND and P. K. PLUNKETT
Accident and Emergency Department, Stockport Infirmary, Stockport, England

The results of animal experiments which show rapid restoration of the CVP following
haemorrhage by interosseous tibial infusion will be presented. The technique will be
described in detail. The model used was the pig. The right internal jugular vein was
cannulated and a CVP line directed towards the right atrium. Blood was withdrawn
until the CVP fell and then the left tibia was cannulated. Haemaccel was infused into the
marrow cavity and restoration of the CVP occurred within a few minutes. These
experiments show interosseous infusion allows adequate flow, but the technique of
inserting the cannula is difficult. It may have a place in the treatment of severe burns in
small children where venous access, both in the acute stage and where chronic fluid
replacement, is extremely difficult.

87 Introduction ofcardiopulmonary resuscitation-basic life support in prim-
ary school
K. MASHIKO, H. HEMMI, Y. YAMAMOTO, K. KOSEKI, K. YASUDA and T.
OTSUKA
Department of Emergency and Critical Care Medicine, Nippon Medical School, Tokyo,
J7apan

Following the international trend of education in cardiopulmonary resuscitation-basic
life support (CPR-BLS), we tried to define the youngest age at which education in
CPR-BLS without equipment is feasible.
Two hundred and twenty-two children of age group 10-12 entered in this study. Of

each child a number of parameters were recorded: age, sex, weight, height, body
surface, vital capacity and VEMS.
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A teaching programme consisting of video-tapes and skill practice on manikin was
given to all children. Six months later, theoretical and practical skills were evaluated.
The results of 204 children could be analysed. Sixty children performed CPR

perfectly (group I). One hundred and forty-four children did not perform perfectly
(group II). Group I differed significantly from group II with regard to weight, vital
capacity and VEMS.
Comparison with standard growth tables results in the definition of a mean age of

13 years for both the variables of weight and vital capacity.
We conclude that CPR-teaching programs should be started during the first 2 years

of the secondary school, and not in the primary school.

88 No haematuria, no IVU
P. FREELAND
Accident and Emergency Department, Royal Victoria Hospital, Belfast, Northern Ireland

A large number of patients present to the Accident and Emergency Department of the
Royal Victoria Hospital, Belfast with a clinical diagnosis of ureteric colic.

It has been routine practice to test their urine for microscopic haematuria, perform
plain X-rays of the renal tracts and admit these patients to our observation ward. On
review the following morning, if it is thought that these patients really do have ureteric
colic, an emergency IVU is performed. However, it has come to our attention that a
large proportion of such patients have normal IVUs and do not pass detectable calculi.
Their pain settles spontaneously without any specific treatment.

In order to rationalise our use of the IVU we decided to perform a retrospective
study.
One hundred and seventy-eight patients were admitted between 1 May 1984 and

30 April 1985 with a clinical diagnosis of ureteric colic and had an emergency IVU. We
correlated the presence of microscopic haematuria with objective evidence of a ureteric
calculus, i.e. a calculus and/or back pressure changes seen on IVU, or the passage of a
calculus in the urine.
Our results so far are very encouraging. They indicate that in a patient presenting

with a clinical diagnosis of ureteric colic, but with no evidence of microscopic
haematuria, it is highly unlikely that an IVU will show objective evidence of a ureteric
calculus.
We therefore recommend that an IVU is not done in such cases.

89 The development of residency training in emergency medicine in the
United States
REBECCA A. H. ANWAR
Department of Emergency Medicine, The Medical College of Pennsylvania, 3200. Henry
Avenue, Philadelphia, Pennyslvania 19129, USA

The development of residency training in emergency medicine (EM) dates back to
1970; by 1975 there were 35 EM programmes scattered throughout North America.
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About 60% of the residencies were 2-year programmes (EM-2) while the others were 3-
year programmes (EM-3). A 3-year study was conducted (1976-79) of residents in 29 of
these programmes. Comparison samples of residents in 24 surgery (S) and 24 internal
medicine (IM) programmes were also studied. This paper reviews data regarding
residents' specialty choice, programme selection criteria and perceptions of various
aspects of training. More than 80% of the EM residents indicated that experience
working in an emergency department was the most significant factor affecting specialty
choice. Virtually no influence by peers, medical school professors or specialty phys-
icians was reported, whereas S and IM residents identified these latter influences as
very significant. Values and expectations about each specialty also varied. EM and S
residents placed a high value on 'rapid decision making', but EM residents also
emphasized 'control over working hours' and 'working conditions'. IM residents were
concerned with 'long-term patient care'. Based on a list of 26 attributes that influenced
selection of training programme, the most important among EM residents were
commitment of the programme director, rotation on services outside the emergency
department, and cooperation among EM residents and with residents in other special-
ties. There was a marked relationship between length of training programme and
resident attitudes. Attitudes varied in the same direction among the EM-3, surgery and
internal medicine residents over the 3 years. The first and third years of training were
characterized by strong, positive attitudes, while the second year was much less
positive. Attitudes of EM-2 residents were positive in the first year of training with a
negative trend at the second year, the conclusion of training. Implications of these and
other findings will be discussed in light of follow-up data from graduates of these
programmes and in terms of developing training programmes for the future.

90 Methodology reporting: comparison of weighted and unweighted analysis
G. D. KELEN', C. G. BROWN2, J. ASHTON3, M. J. MOSER3 and D. A. RUND2
'Department of Emergency Medicine, The Johns Hopkins Hospital, and 2Division of
Emergency Medicine and 3Department ofPreventive Medicine, The Ohio State University,
Ohio, USA

We compared the completeness of methodology reporting of comparative clinical trials
in: Annals of Emergency Medicine, Journal of Trauma and Critical Care Medicine, with
the New Englandjournal of Medicine as a standard, using a previously reported set of 38
criteria grouped into ten categories.
With each of the 38 criteria given equal weight, the results (reported as the mean

proportion of items clearly reported ± SD): NEJrM (n= 20), 0-41 ± 0-15, Annals
(n = 16), 0.39 ± 0-10,J0T (n = 18), 0 33 ± 0-15, CCM (n = 11), 0-32 + 0-08, did not reveal
statistically discernable differences using a one-way analysis of variance (P= 0 145; F3,
61 = 1 84). With each of the 38 criteria weighted according to importance within
categories, the analysis yielded very similar results: NEJrM 0-41 ± 0*14, Annals
0-38±0-10, JOT 0 43+0-15, CCM 0-32±0-09. (P=0-159, F= 1-75). Paired t-tests
comparing weighted and unweighted scores of the journals were not statistically
significant (P> 0-05). Only one category (statistical analysis) was consistently increased
by weighting (P<0 0001).
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We conclude that prospective comparative trials as reported in these journals do not
achieve a high index of reliability as measured by completeness of methodology
reporting to allow replication of the investigation or attempt a meaningful assessment of
the merits of the trial. The fact that the weighting of the criteria do not appreciably
change the index, may be due to a high interdependence of the criteria reported.

* Presenter.

91 Medical ethics in the emergency department
P. D. BAMFORD
Accident and Emergency Department, Dunedin Hospital, Dunedin, New Zealand

Consideration of this topic must inevitably require a review of the Hippocratic oath,
which has stood for almost two-and-a-half millenia, as well as the factors that have
dictated a restatement of the principles of the oath and other declarations and
statements of ethical codes that have been made in modern times, all within a span of
just half a century.
The rapid advance of medical knowledge, technology and capability is but one factor

that prompted such restatements of ethics, others deserving of consideration being the
explosive expansion of population and the increasing affluence of society in the western
world. These have led to profound changes in the mode of medical practice and to
public expectations and requirements of the profession. In recent times there has been a
lowering of the standing accorded the medical person who in general is no longer a
respected entity within a limited stable community, but rather has been relegated to the
status, albeit an important one, of yet another provider in the service industry, catering
for a burgeoning, mobile and insatiable society.
The modern emergency department, dealing with hundreds of patients a day, must

deal with a complexity of problems, a diversity of people and apply with competence a
rapidly increasing complexity of medical skills and technology.
This complexity is compounded by the increasing role of other professional groups

working in or in association with the emergency department, the nursing profession,
the paramedics and the administrative bodies, all conscious of status and influence in
the health scene and creating pressures which threaten professional independence. In
the last 30 or 40 years, the ethical standards and professional independence of the
medical profession have been assaulted by legislative measures, precedent established in
the courts of law, strident pressures of the media and demands, frequently backed by
legal authority, by quasi-governmental bodies and organizations.
The rights and prerogatives of the patient, protected in the past by a professional

code of ethics, are being eroded and the professional independence of the medical
profession is under attack. It is timely that the whole subject should be addressed.
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