
MIDDLES

Coping with the early stages of the Ml disaster: at the scene and
on arrival at hospital

Staff of the accident and emergency departments of Derbyshire Royal Infirmary, Leicester Royal
Infirmary, and Queen's Medical Centre, Nottingham

Last month Kirsh et al reported how the 88 initial
survrivors of the Boeing 737 aircrash were treated in
hospital and on the outcome three weeks after the
crash.' Here we describe how the three main hospitals'
accident and emergency services coped with the
disaster in its initial stages: at the scene of the accident
and on arrival at hospital.

At 8 26 pm on Sunday 8 January 1989 a Boeing 737
with 126 passengers and crew on board crashed into
the western embankment of the Ml motorway just
south of junction 24 after an attempt to make an
emergency landing at East Midlands airport. The crash
occurred on the borders of three counties: Derbyshire,
Leicestershire, and Nottinghamshire (fig 1). Thus
plans for dealing with a major accident were activated,
entailing police, fire, ambulance, and medical services
from each of the counties. This had the advantage that
more than adequate health care services were available
but the disadvantage of complex organisational and
communication problems. Coordination was essential
to the rescue operation.

Initial response
At about 8 30 pm the accident and emergency

departments of the three main hospitals (Derbyshire
Royal Infirmary, Leicester Royal Infirmary, and
Queen's Medical Centre, Nottingham) were alerted
about an aircraft attempting an emergency landing at
East Midlands airport (a common call for any hospital
in the vicinity of an airport).

There was some confusion and initial. confirmation
of a major disaster was not received at any centre. As
the crash happened during a peak tirme for people to
watch television the early news flasIies prompted the
response of most of the staff who came into the
departments thus bypassing the telephone call in
system for major disasters.

Flying squads were sent from the three hospitals,
and subsequently two back up squads with extra
equipment were dispatched from Leicester Royal
Infirmary and Derbyshire Royal Infirmary.

The scene
On impact the aircraft broke into three sections: the

tail, main fuselage, and cockpit (fig 2). Victims were
trapped by twisted wreckage in the flipped tail and the
front and rear sections of the fuselage. In the main
fuselage the floor had collapsed into the cargo hold and
injured people were trapped by collapsed seat frames,
which had concertinaed.

Access to the aircraft and victims was difficult for
several reasons. The embankment sloped about 300 to
the horizontal and was thickly wooded. The airport fire
services had sprayed foam on to the aircraft and hillside

to prevent leaking fuel from igniting. This made the
embankment extremely slippery. Ropes, ladders, and
steps dug by mountain rescue teams proved extremely
useful for the agile. Illumination was poor at first. As
the rescue operation progressed, with removal of
victims and wreckage cavities of 3-5 m appeared in the
tail and rear fuselage, necessitating the use of ropes to
lower doctors to patients.
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FIG 1-Map ofarea

Members of the flying squads divided into teams of a
doctor and a nurse. The team from Derby operated in
the tail section, that from Nottingham in the adjacent
tail and rear fuselage section, and that from Leicester
in the main fuselage and cockpit. Equipment was
limited to what could be carried in a pocket and
treatment restricted by access until patients were
partially or completely extricated from the wreckage.

Coordination among the teams became established
once all the squads were on site, although there was
some delay because of the difficulty in identifying
medical staff. In addition, the nature and location of
the wreckage made communication among the teams
extremely difficult.
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FIG 2-Scene ofcrash

Triage point
The first evacuation of about 40 patients was to a

triage point on the motorway, but rapid transport
to Queen's Medical Centre by ambulance crews on
instruction from their control centre and the demand
for medical teams on the aircraft caused this triage
point to disappear. Once the triage point was re-
established, equipped, and staffed it became the focal
point for the medical services. Patients were reassessed
at this point before being transferred to hospital,
although conditions were less than ideal.

Types of injuries
Most of the survivors had multiple pelvic and leg

injuries and to a lesser extent trauma to the skull,
spine, and chest. Abdominal injuries were rare.
A subsequent analysis of all injuries showed that 83

patients sustained 324 separate injuries (table I). These
injuries were coded according to the 1985 revision of
the abbreviated injury scale.2 The grades of injury
were tabulated against the six body regions that were
used for the calculation of injury severity scores.3
Although the scoring system originated from statistics
from road traffic accidents, it has become the uni-
versally preferred system for assessing the severity of
impact injuries. Table II shows the mean score and the

TABLE I-Abbreviated injury scale (AIS) code for 324 injuries in 83
patients. Values are numbers ofinjuries

AIS code

Body region 1 2 3 4 5 Total

Head or neck 2 4 5 2 2 15
Face 4 2 6
Chest 4 7 7 4 22
Abdomen or pelvic contents 10 5 1 1 17
Extremities or pelvic girdle 3 84 68 155
External 104 4 1 109

Total 117 111 86 7 3 324

TABLE II-Injury severity scores in 83 patients

Injury severity score
No of patients

Unit No of patients Range Mean with score > 16

University Hospital, Nottingham 38 1-29 9-6 9
Derbyshire Royal Infirmary 25 1-34 12-1 7
Leicester Royal Infirmary 20 1-43 14-5 6

Total 83 1-43 11 5 22

range and the numbers of patients with scores of
greater than 16 for each centre.

Treatment
Treatment was focused on the patients who were

trapped in the aircraft as those who were not trapped
were rapidly transferred to hospital by the initial
wave of ambulance crews. Priorities were controlling
airways, establishing access to the circulation for
intravenous fluids and analgesia, and applying splints
when possible. The victims were reassessed at the
triage point, once it was re-established, with regard to
life threatening injuries and the above priorities.
Transfer to hospital was then organised.
With the pattern of injuries from this incident large

supplies of intravenous fluids, administration sets,
analgesia, and splints were required. Further require-
ments for these items were relayed to the base hospitals,
but they took some time to arrive. Some supplies were
never received.

Transport
The initial coordination of the three ambulance

services was by their individual control centres.
Evacuation by ambulance to Queen's Medical Centre
and Derbyshire Royal Infirmary was comparatively
easy as they were the nearest centres on the least
congested routes.
As the rescue became organised it was controlled by

the chiefambulance officer on site. As information was
relayed on the distribution of patients among the three
hospitals further victims were redirected accordingly.
The roads had become congested by this time and
helicopters, two Sea Kings and two Wessexes, were
used to transport injured people to Leicester Royal
Infirmary (flying time nine minutes). This was despite
the patients' obvious concern about further air travel.

Communication
In one centre excellent direct communication was

achieved between staff at the scene and those at the
base hospital by the use of a cellular telephone.
This, however, did not prevent confusing rumours
spreading from other sources. Communication be-
tween the site and the other two hospitals was thought
to be inadequate, although the cellular telephone was
used to ascertain where the injured people had been
taken and to redirect them accordingly. As far as we are
aware there was no intercommunication between the
three hospitals.
As with all disasters, communication was criticised.

It should be accepted, however, that conventional, day
to day methods of communication cannot be used
when a disaster has occurred. Seven hundred people
were on site throughout various stages of the rescue
operation and had a lot of messages to relate.

Communication between the aircraft and the triage
point was extremely difficult. Requests for equipment
had to be relayed verbally and could become quite
distorted. Considerable time could be lost by nurses
climbing down from the upper reaches of the embank-
ment, where the cockpit and front fuselage section
were located, to the triage point to ask for equipment.
The only method of maintaminng an update on the
rescue operation was to climb and scramble around the
aircraft. This took about 20 minutes.

Initial response of hospitals
USE OF STAFF

All three hospitals found that they had more than
enough medical staff and in some instances an excess.
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Difficulties arose in identifying the grade and specialty
of both doctors and nurses.

In each hospital one consultant in accident and
emergency medicine took charge of the triage point
and another the resuscitation room. The doctors in the
accident and emergency departments formed teams
and in one centre were clearly identified with tabards
and sashes. Each team worked in a designated area.
The specialty coordinator retained a supervisorv role

and did not participate in treating individual patients.
Once the initial resuscitation procedures had been
carried out patients were then transferred to the
admitting teams. The flow of patients through the
departments was too rapid in some instances owing to a
lack of information on numbers of patients and the
severity of their injuries. The automatic response was
to treat patients rapidly, keeping the accident and
emergency departments clear. The initial transfer of
patients from the scene was extremely fast, thus
applying pressure on the departments to treat the
patients as quickly as possible.
More than one entrance point to the department also

caused confusion at one centre.

DOCUMENTATION

Difficulty was encountered in the documentation of
the patients and the deciphering of rapidly made notes
in the accident and emergency departments. Each
hospital used its own system of documentation at the
scene of the crash, which proved confusing. Often
triage labels were absent on* admission, and the
information contained in those present was of little
value.
Having only one copy of notes with each patient

caused problems at the base hospitals.

Lessons to be learnt
In general the three centres dealt with the survivors

extremely well. The following points were thought to
be important.

AT THE SCENE

(1) The identification of key staff should be
improved, which would make coordination and com-
munication much easier.

(2) On arrival of the first flying squad teams an
assessment should be made of the pattern and type of
injuries requiring treatment. Appropriate equipment
accompanied by a nurse should be requested and trans-
ferred to the scene. Specific specialist staff require-
ments could also be mobilised at this point.

(3) The triage point should be clearly identified and
illuminated, with one nurse in charge of all of the
equipment.

(4) A unified system of categorising patients would
be advantageous. At this incident each hospital had its
own particular methods of labelling, which caused
problems. Such a unified system should be extended
throughout the country because of the constant move-
ment of junior staff from place to place.

(5) Evacuation by helicopter proved to be extremely
useful. The helicopters used could handle up to 10
patients on stretchers, medical staff being able to
accompany them and give treatment with comparative
ease. In addition, relief staff and additional equipment
could be easily transferred to the scene.

(6) Provision should be made for the changeover of
medical staff if the time required at the scene of the
disaster is prolonged.

(7) The cellular telephone was invaluable, allowing
direct communication between the scene of the disaster
and the base hospital. When more than one centre
is concerned, however, methods should exist for
communication between hospitals.

(8) Hand held radios with transmitting and receiving
capabilities would have been beneficial for asking for
equipment and staff and passing on information on the
numbers of patients and the stages of extrication. To
have had more than four sets (three for the aircraft and
one for the triage point), however, would have created
havoc on the airwaves.

(9) When more than one centre is concerned with
receiving the survivors of a disaster the patients
should be appropriately distributed between centres.
This would require regular communication between
hospitals as well as between the hospitals and the scene.

(10) In any major disaster hazardous conditions may
exist; in -this instance the hazards were 77 000 litres of
aviation fuel and the slippery terrain. Provision should
therefore be made for treating possible injuries to
rescue teams, and care should be taken not to close the
incident too soon.

AT THE HOSPITAL

(1) The call out system should be looked at closely.
Perhaps each specialty concerned should be respon-
sible for its own call out of staff.

(2) In this particular disaster there were over 80
injured people and one hospital alone would probably
not have been able to cope with treating them all.
Provision should therefore be made in disaster
planning for possible cooperation with neighbouring
hospitals and plans formulated on how communica-
tions would take place.

(3) A good method for the identification of medical
and nursing staff would be useful and allow a more
effective use of their skills.

(4) A simple diagram to illustrate the injuries might
have been helpful. Similarly, a record card with boxes
to tick for tetanus and antibiotic prophylaxis along
with the analgesia given might have been beneficial.

(5) Communications within the hospital proved
difficult. The use of "walkie talkies" by key staffwould
improve the flow of patients.

(6) A systemised approach to the documentation of
patients is required, and a copy of the notes should be
left for the records of the accident and emergencv
departments.

(7) A consultant radiologist should be included in
each major disaster team and in the call out system.

Discussion
Each disaster presents its own problems. Disaster

practice exercises tend to concentrate on airports or
major industrial complexes, where the potential exists
for many people to be hurt. There should, however, be
an element of flexibility to cater for the unexpected. In
this incident the aviation fuel fortunately did not ignite
and alter the pattern of injuries.
A major disaster stretches the resources of the

emergency services to an extreme. The extremity was
not reached at this incident because of the capabilities
of three major disaster plans.
The specificity of the plans differs from day to day

routine. Thus deviation occurred between what should
have happened and what did happen. This led to
criticism at debriefing sessions; some criticisms may be
justified, some impossible to resolve. Although the
theory behind the plans may be idealised, in practice
this can be difficult to adhere to because of the
unfamiliarity and deviation from routine.

At the scene chaos and confusion were controlled
more by regularity than by the disaster plan. The first
40 patients transferred to Queen's Medical Centre,
Nottingham, had little triage or treatment at the scene
because of the sheer numbers of ambulances available
to "scoop and run." This they did as is their normal
practice. They cannot be expected to wait for the
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arrival of medical teams with organised triage points.
To the receiving hospital this was a considerable influx
of patients who had not received prehospital care, and
staff in the hospital did not know how many more were
to come or the extent of their injuries as they had no
communications with those at the scene. This applied
pressure on the accident and emergency departments
to process the patients as fast as possible. The con-
dition of several patients deteriorated in the x ray
department and may not have done so had this
pressure on rapid assessment and management not
been present.
To have many doctors available on site was an

advantage. To have volunteers present who were not
from the flying squad system, although admirable, did,
however, cause some concern to the site medical
officer, who was not aware of their capabilities or
limitations in an unsupervised environment in which
communication was bad. Had the triage point been
established earlier, or the site medical officer been
more identifiable, better control could have existed.
The triage point could be recognised from boxes of
colloid, administration sets, and familiar faces in the
crowd of luminous jackets.
The flying squad functioned well in a situation not

far removed from their usual practice by splitting into
teams of two to treat the trapped patients in various
sections of the wreckage in cramped, awkward, and
dangerous conditions. The extent of their role can be
gauged from the supplies used. The familiarity and
ease with which they operated in this incident empha-
sised one of the arguments for their existence.

Despite the arguments and criticisms this incident
has produced within the medical profession the casual-
ties received treatment that would be extremely

difficult to improve upon, given the disastrous nature
of this incident. Lessons have been learnt. We empha-
sise that such good medical care would not have been
possible without the excellent cooperation, dedication,
and help from our colleagues from the fire, police, and
ambulance services as well as the helicopter crews and
mountain rescue teams.

We thank the departments of medical illustration at
Derbyshire and Leicester Royal Infirmaries for their help,
and Mike Barnes for his editorial help.
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NHS Review

Radical change of policy on NHS pay

Roger Dyson
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series of articles which
comment on the white
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(p 437).
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The government's review of the NHS confirms a trend
towards pay devolution already underway in Whitley
council agreements and offers self governing hospitals
almost unlimited scope to act independently in setting
terms and conditions of employment.' These two
developments constitute a remarkable change in policy
and philosophy that will do more to change the
character of the NHS than other more immediately
visible changes in the review. In particular the rapid
extension of pay devolution raises a longer term
question about the future of the review bodies covering
the pay of doctors, dentists, nurses, midwives, and
other health professionals.
At national level the review makes clear that "the

government's objective throughout the service is pro-
gressively to introduce greater flexibility in order to
allow managers to relate pay rates to local labour
markets and to reward individual performance." This
process has already started and includes both grading
and pay flexibility.
Two major grading flexibility agreements were

introduced in 1988 for nurses and for medical laboratory
scientific officers. Despite many faults, the clinical
grading review in nursing has introduced a structure
with several opportunities for grading flexibility and
higher pay in the future. The introduction of more
primary nursing and clinical nursing specialist posts is

the principal opportunity for this flexibility. The
scientific officers' grading flexibility agreement has
been more radical. It offers the prospect of major
changes in the mix of skills with the introduction of
medical laboratory assistants and improved grading for
scientific officers with more supervisory responsibility.
By a judicious use of skills mix and grading agreements
managers now have the opportunity to respond to local
labour market difficulties by improving pay through
the extension of job content within the framework of
national grading agreements.

Staff side opposition
Now the Secretary of State envisages something

more ambitious. Local pay flexibility has already been
proposed to the nurses' pay review body in the
management side's evidence, and in the current nego-
tiations with the administrative and clerical Whitley
council the management's representatives are pressing
for some local pay devolution on the back of a
completely new and more flexible grading structure. In
these negotiations the Department of Health gives
the impression of being determined to press ahead
irrespective of the opposition of the staff side to the
principle of local pay devolution.
Much has yet to be decided about the range of pay
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