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A Helicopter Emergency Medical Service (HEMS) has been
introduced to improve trauma care in the Southeast of
England. The majority of the workload comes from the area
bounded by the M25 ring road. In 1989 a Dauphin 365N
helicopter equipped for pre-hospital primary rescue and
emergency inter-hospital secondary transfer was certified by
the Civil Aviation Authority. The helicopter commenced
carrying patients with a paramedic and a doctor on board
early in 1990. In September 1990 this service was further
improved by the opening of a helipad at the Royal London
Hospital and a designated HEMS desk at London
Ambulance Service central control. Eighty-four patients
were transported in primary rescue missions and 107 as
emergency transfers in 1990.

Introduction
The Royal College of Surgeons of England Working
Party on Trauma reported in 1988 that 'there are serious
deficiencies in the management of severely injured
patients and that these deficiencies must be remedied'.
Their recommendations for improved pre-hospital care
and the establishment of trauma centres were based on
the following requirements for good care: The first is the
need to get the seriously injured patient to hospital alive
and the second is to provide that patient with expert
surgical and anaesthetic care within the vital first hour of
admission and thereafter' (/).
The use of helicopters for the transport of severely
injured patients has long been established practice internationally for the armed forces and in certain countries
also for civilian casualties (2).
The establishment of a helicopter emergency medical
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service at the Royal London Hospital is part of the
overall improvement in care for London that must deal
with the major deficiences in trauma care as identified by
the Working Party (3). Simultaneously the London
Ambulance Service (LAS) have introduced emergency
response vehicles, started training their staff with more
advanced skills and commenced using a new computerised system in their control room.
The Department of Health started evaluating this
helicopter service in July 1991 and will continue until
December 1993. Data is being collected on morbidity
and mortality and correlated with the Revised Trauma
Score and Injury Severity Score. They plan to compare
the results in three groups of patients:
(a) those brought to the Royal London Hospital by
helicopter,
(b) those taken by helicopter to the other 12 hospitals
with a suitable landing pad, and
(c) those taken by LAS enhanced trained crews in
emergency response vehicles to 16 hospitals of which
13 are also served by helicopter.
In this paper the setting up of the helicopter emergency medical service, its system of call out, the networking of hospitals and workload for 1990 are described.

History
In December 1988 Lord Stevens of Ludgate, chairman of
Express Newspapers, provided a helicopter for use by
the NHS to improve trauma care in the Southeast of
England. Civil Aviation Authority certification was
achieved by August 1989 for the medically equipped
helicopter. The second half of 1989 was spent improving
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the LAS control room call out system, inter-hospital
transferring of seriously ill patients and occasionally
doing primary rescues. The first doctor flew with the
helicopter at the beginning of 1990 so that the originally
planned team became complete with helicopter pilot,
copilot/navigator, doctor and LAS paramedic.
During 1990 a network was built up for taking primary
rescue patients into various hospitals in the Southeast of
England and performing secondary transfer of the acutely ill from hospital to hospital. On 25 September 1990
the helipad on the rooftop of the Royal London Hospital
was opened which established the hospital base of the
helicopter service.
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Table I: Hospitals with helicopter landing sites adjacent to the
accident and emergency department or main entrance
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Atkinson Morley
Broomneld
Chase Farm
Eastbourne District General
Harefield
Queen Mary's, Roehampton
Queen Mary's, Sidcup
Queen Victoria, East Grinstead
Royal London
Royal West Sussex
StHelier
Whipps Cross

Target population
Since the helicopter can travel at speeds of 320 kph, the
M25 ring road can be reached from the rooftop of the
Royal London Hospital within 8 minutes and a distance
of 100 km within 18 minutes. The LAS calls the helicopter on primary rescue missions to accident scenes
within its operational area, ie Greater London and some
areas within the M25 ring road which overlap with
county ambulance services. The area ringed by the M25
is therefore used as the approximate area of operation in
the primary role.
The helicopter is capable of inter-hospital transfer
missions within a range of 100 km of the Royal London
Hospital. This area corresponds with the four Thames
Regional Health Authorities and parts of the Oxford,
Wessex and East Anglian Health Authorities, ie from the
south coast at Brighton to Cambridge in the north, and

from the east coast to Oxford and Basingstoke in the west
(Figure 1).
If the area served is vaguely defined so is the population at risk. The Greater London population is 6.7
million (the inner boroughs amount to 2.5 million) and
the total for the four Thames Regions is 13.9 million.
The incidence of major trauma in this area has not been
calculated because only deaths from trauma or injury are
recorded. Major trauma is usually objectively defined as
patients with an Injury Severity Score of 16 or over, but
unfortunately the Office of Population Censuses and
Surveys do not collect this data subset. There were 2484
deaths due to injury in Greater London in 1988 of whom
513 were due to road traffic accidents (4}. Phair et al
calculated the Injury Severity Score of all injured patients
brought into the Leicester Royal Infirmary during 1987/
1988 and found an incidence of 0.01 per cent for major
trauma (0.015 per cent when pre-hospital deaths were
included) (5). A provisional estimate for major trauma
(excluding pre-hospital deaths) in Greater London, that
must eventually be made more accurate, is 700 per year
or about two patients per day.

Hospitals
NORTHAMPTON

•SOUTHEND-ON-SEA

DOVER

Figure 1. Approximate operational area of HEMS, with the
outer circle representing 50 nautical miles which can be reached
in 20 minutes. (Regional Health Authorities: EA = East Anglia;
NWT = North West Thames; NET = North East Thames;
SET = South East Thames; SWT = South West Thames; O =
Oxford, W = Wessex1.

At the start of the HEMS project, hospitals in the
Southeast of England were assessed by the pilots for
suitable helicopter landing sites and facilities for managing major truma. The Directories of Emergency and
Special Care Units, and Operating Theatres and
Departments of Surgery of CMA Medical Data Ltd,
Cambridge were used to identify possible hospitals. The
published list of specially designated landing sites for
each hospital in the UK is a nonsense when viewed from
a modern helicopter medical service point of view. Many
required an ambulance journey to the hospital and for
instance the Royal London Hospital landing site was in
Victoria Park and that for University College Hospital in
Regent's Park. The experienced HEMS pilots chose 62
hospitals where close landing was safe. A directory of
these 62 hospitals, their medical facilities and helicopter
landing site details was made and approved by the Civil
Aviation Authority for use by HEMS. At only 12
hospitals was the landing site adjacent to the Accident
and Emergency department or main entrance ^Table I).
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Selection of the most appropriate hospital was left to
the clinical judgement of the HEMS registrar at the scene
of the accident. This major break with the practice of the
ambulance services who take patients to the nearest
hospital regardless of the severity or type of injury was an
essential advance for HEMS (6).
Call out
Call out of the helicopter is under control of the LAS.
The ambulance service has a statutory obligation to send
a land ambulance to every emergency call, but this could
obviously not be applied to the helicopter service.
Originally the three desks based on the four Thames
Regions had the extremely difficult task of choosing the
four or five accidents per day to which it was appropriate
to send HEMS from the 2000 calls they receive each day.
Trauma triage cards with the types of accidents that are
associated with major trauma were made for each telephone operator. Protocolised questioning of each 999
caller was not deemed possible due to the volume of calls
received each day.
The call out system was significantly improved in
September 1990 when an HEMS desk, staffed by helicopter paramedics, was opened in LAS control to
manually screen all trauma related 999 calls and coordinate call out of the helicopter on primary rescue
missions as well as on emergency interhospital transfers.
Helicopter
Since September 1990 the Dauphin 365N twin-engined
helicopter sits during daylight hours on the rooftop
helipad at the Royal London Hospital. Prior to this it was
stationed and serviced at Biggin Hill Airport. It arrives
for duty at 0800 hrs every day of the week including
holidays and departs at 1900 hrs or sunset, whichever is
the earlier. In summer even though daylight extends at
both ends beyond the allotted hours, an 11-hour shift is
worked because of pilot rotas. It does not fly at night
although capable of landing at CAA approved landing
sites in the dark. It has planning permission for 3000
movements per year from the helipad at the Royal
London Hospital. The aircraft is used solely for medical
purposes and can carry two patients with full ventilation
and monitoring equipment at any time.
The three HEMS doctors have a higher diploma of
FRCS or FFA as well as Advanced Trauma and Life
Support training. Six pilots are working on a rota. Fully
trained LAS paramedics allocated to HEMS work on a
rota covering both the helicopter and the HEMS desk at
LAS control.
Results for 1990
Helicopter availability
Eighty-two working days were lost during 1990 of which
40 days were due to a major medical refit including the
provision of a new light-weight stretcher with a weight
saving of 100 kg; maintenance required 31 days and bad
weather, which was mainly fog at Biggin Hill, stopped
flying for 11 days.

Figure 2. 84 accident sites attended by HEMS in 1990. The
outer continuous line represents the M25 orbital ring road and
the A406/A205 is the inner circular road. Triangles on the
square frame represent accident sites off the map.

Call out
A total of 878 primary rescue missions were initiated by
the LAS, 82 per cent of these missions resulted from 999
calls received by the LAS, 12 per cent from the surrounding county ambulance services and 6 per cent from
the police or fire-brigade. Of these missions 625 resulted
in no patient being carried. In 265 new information
gained during flight indicated that there were no casualties or that evacuation by land ambulance had already
taken place. In 175 the helicopter was waved off because
the on-scene emergency services did not require the
helicopter service or did not know what it could offer and
in 183 instances no casualties could be found in spite of
landing at the scene.
HEMS was involved with 255 injured patients at the
scene of the accident, 152 had injuries that were judged
not to be critical and were despatched by road ambulance
to the nearest hospital, 19 were confirmed dead on arrival
at the scene and 84 required admission to hospital
accompanied by the HEMS registrar (73 by helicopter
and 11 by road) (Figure 2).
A further 107 patients were transferred as an emergency from hospital to hospital during 1990.
Primary rescue missions
Eighty-four patients were transported to hospital from
the accident site following a primary rescue mission
(Table II). The patients were taken to 21 different
hospitals. Seven of the 84 were children younger than 15
years of age. The helicopter landed within 100 metres of
the accident scene in 70 per cent of cases and in 90 per
cent was within 200 metres.
The mechanisms of injury were road traffic accident
58, fall 15, penetrating injury 3, burns 2 and other causes
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Table II: Destination and injury of patients transported by
HEMS from the accident scene in primary rescue missions (84)
Roadside diagnosis
Hospital
Multiple injuries (33) Royal London
Brook
Whipps Cross
Central Middlesex
Addenbrooke's
Charing Cross
Epsom
King George
Royal Surrey
West Middlesex

Number
13
9
3
2
1
1
1
1
1
1

Pelvis and extremity Queen Mary's, Sidcup
Royal London
injuries (20)
Whipps Cross
East Surrey
StHelier "
Brook
Central Middlesex
Charing Cross
Kingston

5
4
3
2
2
1
1
1
1

Head injuries (14)

4
4
1
1
1
1
1
1

Brook
Oldchurch
Addenbrooke's
Charing Cross
John Radcliffe Royal Infirmary
Queen Mary's, Roehampton
Queen Mary's, Sidcup
Royal London

External injuries (9) Queen Mary's, Sidcup
(excluding burns)
Chase Farm
Royal London
Brook
Mount Vernon

3
2
2
1
1

Burns/Plastic
Surgery (4)

2
1
1
2
1

Billericay
Queen Mary's, Roehampton
Mount Vernon
Penetrating neck and Royal London
trunk wounds (3)
Brook
Spinal injury (1)

Royal National Orthopaedic

6. Although the majority involved motor cars and a
landing site on the road nearby would be expected, many
were falls from buildings or on building sites but helicopter landing sites could still be found.
Secondary emergency transfers
Seventy-eight of the 107 patients transferred by helicopter during 1990 were for specialist care after injuries.
The patients were transferred from 38 different hospitals
to a total of 36 hospitals. Sixty-seven patients had a
serious injury in one anatomical region only. Forty of the
injured patients were transferred for serious spinal injuries and seven of these also had serious injuries in other
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body regions. Twenty-eight patients were transferred
urgently within the first 24 hrs of being injured. Only
one patient, who suffered 90 per cent burns, was transferred within an hour of arriving at an Accident and
Emergency department.
Seventeen of the transferred patients were ventilated
during the helicopter flight.
Medical component of the primary rescue mission
(Figure 3)
The estimated mean time between an accident and a 999
call being made was three minutes. The helicopter is
capable of leaving within two minutes of a call because
the pilots, doctor and a paramedic are on duty in a room
near the helipad. The HEMS registrar and paramedic
arrived at the scene 10 minutes after the call out (mean
figure with a range from 5-24 minutes). The average
time spent on resuscitation, stabilisation, extrication of
entrapped patients and transfer into the helicopter on a
stretcher was 30 minutes (range 8.5-72.5 min). The
mean time for the return journey to hospital was 5.5
minutes. The total time taken between the accident and
arrival in hospital was an average of 54 minutes, but a
doctor suitably trained was available for trauma resuscitation at the scene within 18.5 minutes.
Invasive procedures were carried out on 65 of the 84
primary rescue patients according to ATLS guidelines.
Intra-venous infusions of between 1 and 3.5 litres of
colloid/crystalloid solutions were performed in 40
patients who showed signs of shock. Endotracheal intubation was performed in 20 patients with depressed levels
of consciousness. Twelve of these with head injuries were
haemodynamically stable and were anaesthetised, paralysed and ventilated. The remaining eight patients were
ventilated without sedation or paralysis as they were
deeply unconscious and/or haemodynamically unstable.
Chest drains were placed in one patient with a tension
pneumothorax and in three who had chest injuries in

Figure 3. The average duration of each phase in the prehospital management of HEMS patients. Medical intervention
commenced 18.5 minutes after the incident and arrival in
hospital was within 54 minutes from the time of the original
incident.

HEMS Call
HEMS to hospital
5 .5 mm

HEMS to scene

HEHS at scene
30 min
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addition to the need for positive pressure ventilation. A
pericardiocentesis for cardiac tamponade was performed
in one patient.
Case studies made of all patients who had a reduced
revised trauma score at the accident scene were presented
to an independent panel of a consultant general surgeon,
neurosurgeon and anaesthetist for assessment of whether
the roadside procedures were lifesaving. In five patients
the panel felt that the patients would probably have died
were the procedures not performed. All five patients
were intubated and ventilated and one patient also had a
chest drain inserted for a tension pneumothorax.
The anatomical distribution of injuries adds up to 151
in the 84 patients because they suffered multiple injuries;
46 had head injuries, 16 face and neck, 18 thorax, 7
abdomen and pelvic contents, 11 spine, 49 pelvis and
extremities and 4 burns or electrocution. Thirty-five of
the patients admitted after a primary rescue operation
had an Injury Severity Score greater than 16 and of these
19 died. Only one patient with a score less than 16 died
and this was due to a pulmonary embolism.

Future
Activity in 1990 represented the usual start to a helicopter emergency medical service with gradual improvements occurring in all the different components of the
system. For success the system depends on many people
at each stage. The helicopter is the extended arm of the
hospital taking a medical team and equipment to the
scene of the accident and a means by which the patient
can be brought back smoothly and safely to a hospital.
The Royal London Hospital is not only a District

General Hospital, but also has the regional specialties of
neurosurgery, cardiothoracic and maxillo-facial surgery.
Improvements in the hospital now include a new emergency room, training of all concerned to ATLS standards
and the institution of a trauma team call out.
The biggest problems of the first year were the limited
availability and unnecessary call out rate of the helicopter. At the time of writing this paper the aborted
mission rate had fallen to only 30 per cent out of a
monthly average of 100 missions, and the number of
major trauma cases had increased to 50 per cent of
patients treated. The major accomplishment has been the
greater co-operation of hospital staff with the emergency
services and especially the London Ambulance Service
which was to everyone's mutual advantage and will lead
to the further saving of life and prevention of avoidable
deaths.
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