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Helicopter Emergency Medical
Service operating from the Royal
London Hospital: the first year
The additional workload on the support hospital created by using a
helicopter for emergency trauma has been assessed in the first year of
operation. A total of 135 patients were brought to the Royal London
Hospital, of whom 30 died, 34 were transferred for convalescence or
rehabilitation to another hospital, and 71 discharged home. The median
Injury Severity Score was 17 (range 0-75) and 82 patients
(60-7per cent) had a reduced Revised Trauma Score at the scene. Blunt
injury greatly outnumbered penetrating trauma (117 versus 15 patients).
Accidental injuries accounted for 77-0 per cent of the total, self-inflicted
wounds 14-1 per cent and assaults 8-9 per cent. Parameters employed
to assess workload were hospital bed-days used (total 2361), operations
(118, occupying 287 h of theatre time) and blood transfusion (total 702
units used). The second 6-month study period showed a considerable
increase in the number of patients admitted (102 versus 33) because of
increased efficiency in call-out procedures.

A report in 1988 by The Royal College of Surgeons of England'
called attention to the deficiencies of trauma treatment in the
UK and called for the creation of trauma centres. To date one
such centre (Stoke-on-Trent) has been funded for a trial period.
Guidelines for systems of trauma care were laid down by the
American College of Emergency Physicians 2 and revised in
1987. In the same year Shackford et a/. 3 reported that a trauma
system improved survival in severely injured patients and this
was attributed to the integration of prehospital and hospital
care with expeditious surgery.
A number of European countries have instituted systems
enabling early medical intervention at the scene of an incident.
In France and Germany these systems are supplemented by
helicopters. The German system was considered outstanding
by Trunkey 4 .
Patients arriving at the Royal London Hospital with serious
injury are received by a trauma team working on the principles
of advanced trauma life support 5 led by consultant or senior
registrar surgeons trained in these principles. Many of these
patients now arrive via the Helicopter Emergency Medical
Service (HEMS), which is fully integrated into the hospital
system and London Ambulance Service emergency call-out
system.
The helicopter service has completed its first 12 months of
operation using the landing pad on the roof of the Royal
London Hospital. This paper considers the types of patient
admitted and the subsequent workload imposed on the hospital.
The helicopter system was instituted solely for the treatment
of trauma 6 . The aircraft (Dauphin SH 365H: Aerospatiale.
Marignane. France) is based, during daylight hours, on a
purpose-built helipad constructed on the roof of a buildina that
contains operating theatres and the accident and emergency
department. These areas are linked by a dedicated lift. The
aircraft is activated through the London Ambulance Service
control room. The system is unique in the UK in that the
aircraft carries a doctor on all missions. It is extensivelyequipped with removable monitoring and intensive care
equipment that enables roadside and in-ambulance monitoring
and treatment. A paramedic accompanies the doctor and the
aircraft has a pilot and co-pilot.
The Royal London Hospital already had all the necessaryspecialities for trauma care (other than a burns unit), including
neurosurgery and cardiothoracic surgery. The Department of
Health funded an additional eight beds for the project including

218

all necessary staff. The cost of the aircraft was borne by Express
Newspapers.
Patients and methods
Missions and admissions
Between September 1990 and August 1991 a total of 1077 missions
were flown. Table I grades the missions according to the highest
category pertaining to each flight.
The 250 'A' category missions resulted in 135 patients being brought
to the hospital. Of these, 124 were carried by helicopter and 11 brought
in by road ambulance after the aircraft had attended the incident. These
11 patients were all accompanied by the helicopter service doctor with
monitoring and treatment maintained to the same standard as would
have pertained in the aircraft, and are included in this study. The
remaining A category missions resulted in 126 patients being similarly
transported to other suitable hospitals. A summary of the patients
admitted to the Royal London Hospital is shown in Table 2.
Table 1 Helicopter Emergency Medical Service missions. September
1990 to Aiujiisl 1991
Mission category*
B

C

D

Total

Percentage
aborted

1990

September
October
November
December

8
10

3
7

1991
January
February
March
April
May
June
July
August
Total

9
11
20
34
41

31
42
34

250

4
14
1

15
22

3

6
13

44

60
12
26

71
106

62

^2

57
55

49

53

81

52

69
137

46

s

25

8
6
5
4

18
28
35

31

56
36

3
6

37

40

19
31

20

90

483

1077

>

64

280

42
32
S3

1")

130

112
111
99

61
43
32
36
32
22

*A. mission resulting in a patient flown or escorted to a hospital as a
primary rescue: B. interhospital transfer: C. patient treated on the
ground and sent to hospital or declared dead at scene: D. mission
aborted

0007-1323 93020218-04

1993 Butterworth-Heinemunn Ltd

Helicopter Emergency Medical Service: C. J. C. Kirk et al.
Table 2 Details of 135 patients admitted to the Royal London Hospital
95:40

Sex ratio (M:F)
Age (years)
<16
3=55
Median (range) ISS (based on AIS 90)
Reduced Revised Trauma Score at scene
Blunt injury*
Penetrating injury*
Multiregional injuriest
Head injury (AIS ^3)
Died

33
15
17 (0-75)
82
117
15
78
63
30

ISS, Injury Severity Score; AIS 90, Abbreviated Injury Score. 1990
edition. *Three patients were not classified as having a blunt or
penetrating injury (one near drowning, one smoke inhalation, one toxic
gas inhalation); tinjuries of AIS > 2 in each of two or more AIS body
regions
Table 3

Mechanisms of injury in 135 patients
No. of patients

Accidental
Road traffic accident
Pedestrian
Vehicle occupant
Motor cyclist
Cyclist
Fall
Other
Total
Self-inflicted
Jump from heiaht
Other
Total
Assault
Stabbing
Gunshot wound
Total

31
22
5
4
23
13

104 (77-0)

12
7
19 (14-1)

4
12 (8-9)

Values in parentheses are percentages
The helicopter service doctor decided which hospital the patient
should go to and whether this would be by land or air. accompanied
or not. Protocols were developed based on those of Champion 7 ;
physiological parameters, mechanism of injury and apparent
anatomical injuries were used as predictors of the level of risk to the
patient. With a high risk of serious injury the patient will benefit from
treatment at a multidiscipiinary centre. Details of nearby hospitals were
available to the HEMS doctor, including distances from the scene of
the incident and the specialities available. Patients not admitted to the
Royal London Hospital will be included in the independent evaluation.
Admission rates to the Royal London Hospital increased from 33
in the first 6 months to 102 admissions in the second period, although
there were no statistical differences with respect to sex, age, blunt or
penetrating injury, multiple trauma, head injury or Injury Severity
Score (ISS).
Injuries
There was a preponderance of blunt injuries over penetrating wounds.
The ISS was measured using the Abbreviated Injury Score. 1990 edition
I AIS 90 )8. Three patients (one near drowning, one suffering from smoke
inhalation, one from toxic gas inhalation) could not be scored by this
method. In the remaining patients the range was 0-75. The median
ISS was 17: 76 patients (56-3 per cent) had ISS scores ^ 16, the usual
definition of serious injury. Eighty-two patients (60-7 per cent) had a
reduced initial Revised Trauma Score (RTS) 9 at the scene. In all, 98
patients (72-6 per cent) had a reduced RTS a n d ' o r ISS >16. The
mechanisms of injury are shown in Table 3,
Workload and staffing
Bed occupancy, operating theatre times and the use of blood products
were measured as parameters of workload. An additional number of
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staff were employed to enhance support to the helicopter service. The
pilots and controllers for the aircraft are employed by Express
Newspapers and the paramedics by the London Ambulance Service.
Thirteen nurses staffed the four-bed trauma unit. Although the most
critically injured patients were still admitted to the intensive care unit,
the trauma unit was equipped to deal with a similar severity of injury.
During the period of study the equipment was enhanced so that all
beds could accommodate patients undergoing ventilation. Five nurses
augmented the staff of the intensive care unit; two were deployed to
the accident and emergency department and one each to the renal unit
and paediatric department. Four additional nurses were supported on
the ENB199 (accident and emergency) course and a further four,
awaiting the start of the next course, occupied rotational posts in
various departments. A medical laboratory scientific officer was
employed in the blood transfusion laboratory.
Results
Of the [35 patients, 11 died in the accident and emergency
department and five in the intensive care unit within 6 h of
admission. A further two patients were transferred to other
hospitals direct from the accident and emergency department,
one to a psychiatric hospital and one to her local hospital
having been brought from a rural area to the Royal London
Hospital only because the local hospital was fog bound. One
patient, an infant, was admitted with her mother having been
involved in a road traffic accident but proved to be unhurt and
was discharged a few hours later. These 19 patients were
excluded from the bed occupancy figures shown in Table 4 to
give data on 116 patients.
It was originally envisaged that a total of eight beds would
be available (one on the intensive care unit, four on the trauma
unit, three on general wards) but the mean occupancy was 6-5
beds. In the first 6 months the mean was 3-1 beds but rose to
9-2 beds in the second period, with a maximum on one day of 15.
Of the 116 patients admitted, 14 died, 32 were transferred
to other hospitals and 70 were discharged home. During the
period under consideration 71 patients (52-6 per cent) required
surgery, undergoing a total of 118 operations (emergency and
subsequent) amounting to 287 h of theatre time.
A detailed study of operating times was undertaken for the
last 4 months of the study period, during which 66 patients
were admitted and 38 (58 per cent) underwent surgery. A total
of 59 operations were performed (Table 5). Times were taken

Table 4 Bed occupancy for 116 patients

Patients admitted
Total bed-days
Patient stav (days)
Mean
Maximum
Median

Intensive
care unit

Trauma
unit

General
ward

Overall

41
160

S3
523

86
1678

116
2361

3-9
19
2

6-3
22
5

19-5
231
10

20-4

248
10

Table 5 Operations on 38 patients brought in by the Helicopter
Emergency Medical Service in the 4 months from May to August 1991
Operating time
(hmin)

Speciality

No. of operations

Orthopaedics
Neurosurgery
General
Maxillofacial
Transplant (organ harvesting)
Cardiothoracic
Plastic
Multidiscipiinary

22(37)
15 (25)
10(17)
6 (10)
1 (2)
1 (2)
1 (2)
3(5)

5935 (3&-3)
36 20 (23-4)
15 30 (10-0)
1640 (10-7)
440(3-0)
240(1-7)
1 15 (0-8)
1845 ( 1 2 - 1 )

Total

59 (100)

155 25 (100) '

Values in parentheses are percentages
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Figure 1 Blunt injuries in patients aged a < 55 years and b ^ 55 years.
L. alive on discharge or al 3 months: D. dead. Circled patients are those
with a Revised Trauma Score ( R T S ) estimation on arrival in hospital.
(For clarity. 32 survivors with RTS 7-84 and Injury Severity Score < 16
have 'been omitted)
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Figure 2 Penetrating injuries in patients <55 years of age. L. alive on
discharge or at 3 months: D. dead. Circled patients are those with a
Revised Trauma Score on arrival in hospital

from induction of anaesthesia to leaving theatre; the recovery
room period was not included. Of the 38 patients undergoing
surgery in these 4 months, ten (26 per cent) had their first
operation performed by a consultant surgeon. 17 (45 per cent)
by a senior registrar and 11 (29 per cent) by a registrar.
Thirty-three patients had surgery within 24 h and 22 within 4 h
of admission.
Eighty-six patients required blood transfusion, using a total
of 702 (range 1-49. median 4-5) units. In all. 117 patients had
blood cross-matched involving a total issue of 1229 units. Of
the blood issued 57-1 per cent was used. Fresh frozen plasma
was used in 30 patients (146 units) and 99 units of platelets
were used in 11 patients. Four patients received cryoprecipitate:
two received 6 units each, one received 20 units and one 24
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units; each of these patients died. All patients admitted via the
HEMS were subject to audit procedures, including trauma and
injury severity scores (TRISS) methodology 10 (Figures 1 and
2). Only two patients aged 55 years or more received
penetrating injuries and both survived. The RTS is normally
calculated in the accident and emergency department when
using TRISS methodology; however, in the present series this
was not always possible. Fifty-two patients (38-5 per cent)
arrived ventilated, thus rendering the RTS incalculable; data
for these patients, plus four for whom the hospital information
was incomplete, have been plotted using the 'at-scene' data. Of
the 79 patients shown with an 'in-hospital' RTS, 44 had no
change between the 'at-scene' and 'hospital' scores, 12 had a
reduced score and the score of 23 had improved with treatment.
Of the 44 unchanged scores, 41 were normal throughout.
Discussion
The effect of superimposing a helicopter service on a busy
teaching hospital is significant. Preparatory enhancement of
plant and staff resources is essential. Since the study period an
extra occupational therapist has been recruited because of the
importance of rehabilitation. Although a large proportion of
patients are transferred to local hospitals or special units for
continuation of rehabilitation, a considerable number remain
within the Royal London Hospital for the majority of this
treatment phase. There will be a reappraisal of staff levels to
ensure a more appropriate distribution of the additional
staffing.
The high level of self-inflicted injury seen in this study creates
additional difficulties because surviving patients require
psychiatric and social work support. This is in addition to the
normal help offered to victims of serious accidents for stress
disorders. Adequate psychiatric cover is essential to centres
dealing with large numbers of patients with trauma and there
is a need for counselling of staff at all levels because the stress
of dealing with the seriously injured is significant.
Once the system had 'settled down' in the second 6-month
period there was a mean of 17 patients per month admitted via
the helicopter service. During the same period, a total of 1116
patients with trauma were admitted to the Royal London
Hospital. The helicopter service patients thus represented
9-1 per cent of those with trauma admitted but had a
disproportionately large impact on the system.
The amount of surgery required was considerable; some
50 per cent of patients underwent surgery within 24 h. and
one-third were operated on within 4 h of admission. This raises
the question of the provision of an operating theatre specifically
designated for emergencies. If the 4-month period studied in
detail is typical, then the annual theatre usage would be
approximately 180 operations occupying 470 h of theatre time.
Some 70 per cent of all first operations were performed by
consultants or senior registrars (over 75 per cent for those
undertaken within 4 h of admission). In 25 per cent of cases
the first operation was performed by a consultant surgeon; this
value compares well with the 5-6 per cent reported by the
working party of The Royal College of Surgeons' in 1988.
The laboratory workload has been evaluated only in terms
of blood transfusion and blood products. Extrapolating the
results from the second half of the year, an annual blood use
of around 1000 units could be envisaged, requiring the
cross-matching of 1800 units. The impact of the helicopter
service on other parts of the hospital is considerable,
particularly for the radiology, anaesthesia and biochemistry
departments.
TRISS methodology (Figures I and 2 ) was used as an audit
to select patients in need of further investigation and is an
essential component of the UK Major Trauma Outcome
Study". The Royal London Hospital has participated in this
study since April 1991. There are a number of difficulties
associated with the audit method, the principal of which is the
time at which the RTS is estimated. The present rules require
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that the RTS be estimated from data obtained on arrival at
hospital; once a patient has been intubated and ventilated the
score can no longer be measured. Fifty-two of the patients in
this study were ventilated by the HEMS doctor before arrival
at the hospital. These represent the most seriously injured but
would be excluded from the audit. Where possible the time
course of the RTS was monitored: values in 44 cases were
unchanged between the scene and hospital; of these, 41 were
normal throughout. Twelve patients had decreased and 23 had
improved values during the period of observation; all these had
had some form of treatment, usually oxygen and intravenous
infusion, thus it is not possible to determine what the RTS on
arrival at hospital might have been without such intervention.
The graphs should be viewed in the light of these observations.
The UK Major Trauma Outcome Study has started to collect
prehospital data and at some stage in the future it may be
possible to recalculate survival probabilities based on
prehospital observation of RTS.
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