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Basic principles of disaster medical management

P. GuErisse (*)

DisasTER

The last 30 years were withess to a marked
escalation in the frequency and magnitude of man-
made disasters such as armed conflicts, great scale
industrial and transport (railway, road, boat or
aircraft) accidents, urban and crowd violence and
terrorism. Previously, the negative impact of disas-
ters or major accidents was accepted as afate or as
a tribute to pay for modernity, and the human and
economic losses were considered irreducible (1).
Most of our political leaders and authorities were
living as if a catastrophic event was inconceivable,
with the “Titanic turn of mind” (2), believing
blindly that the ship could not sink, and therefore
refraining from taking any measure intended to be
able to cope with a mass emergency. This thinking
has changed radically and awareness about disaster
preparedness is increasing. The Seveso accident
(1976) which, together with Bhopal (1984) and
Chernobyl (1986), became a symbol of the pathol-
ogies of our technological civilisation (3). At least
we were delivered from the first great difficulty in
disaster planning, which is the difficulty in believ-
ing that the disaster will ever realy happen (4).
Authorities and agencies do accept now that zero
risk does not exist with the result that we are
engaged in efforts to prepare for the next disas-
ter (1), which we know will come sooner or later,
but we don’t know in what form !

Disaster medicine and emergency public
hedlthcare are relatively new fields comprising
much more than clinical medical issues and requir-
ing significant contributions from many disci-
plines, most of them far from the usual medical
practice (5). Asaresult, many concepts, terminolo-
gy, procedures and practices have been only recent-
ly validated or are in progress aiming for standard-
isation.

Educational curricula dealing with disaster
medicine for planning, preparedness and response
are gradually accepted and institutionalized.

In Belgium, since 1988, academic programs
have been developed so that diplomas of special
competence are offered. A university curricu-

lum (6) isyearly organized in both speech commu-
nities, covering within about ten days awide range
of mostly non medical subjects al dealing with the
management of mass emergencies. Both courses
are designed to prepare emergency physicians and
nurses, and officers from rescue and security agen-
cies (fire department, police, medical service of the
army, civil protection, Red Cross, ...) to perform
their roles in managing the medical aspects of a
mass casualty incident and to familiarize them with
theroles played by othersin the community in such
circumstances. The final am is to develop and
share a common language and familiarity with the
means of preparing for and responding to the
threatening scenarios of natural or manmade mass
emergencies (7).

DEFINITION

A mass emergency or a mass-casualty inci-
dent istypically a situation when there is a sudden
discrepancy between the acute needs and the local -
ly available resources (8) when the extent of dam-
age and injury exceeds the capacity of the commu-
nity to cope with its consequences. The number of
instant deaths are of course totally irrelevant to the
definition of a mass emergency (9). Clearly, the
significance of a catastrophic event depends on the
resources available for taking care of all the casual-
ties (10). For example, 10 severe casudties in a
small isolated community could overwhelm that
area’s resources. Conversely, in agreat urban med-
ica community, it would be a routine matter (11).

The American College of Emergency Physi-
cians (12) states that a medical disaster occurs
when the destructive effects of natural or man-
made forces overwhelm the ability of a given area
or community to meet the demand for health care.
It is probably suitable to reserve the term disaster

(*) P. Guerisse, Emergency Department, CHU Brugmann-
Brien, Brussels, Belgium.
E-mail : patrick.guerisse@chu-brugmann.be

© Acta Ancesthesiologica Belgica, 2005, 56, n° 4



396 P. GUERISSE

to situations where the social and medical infra-
structure of a community is so damaged by the
event that it places in more extraordinary burdens
on fundamental societal functions such as law and
order, communication, transportation, water and
food supply, etc. All these definitions are typicaly
time sensitive : when resources become sufficient
(and most times excessive) to meet the needs, the
disaster situation ends and the management can
return to its normal way.

In Europe and US, the vast majority of medi-
cal disasters are rare by world standards, within 50
to 100 casualties (13, 14), most of them resulting
in fewer than 40 injuries (15, 16), with the result
that the medical care component of the response is
usually over in a few hours. Nevertheless, mass
emergencies create problems with which the rescue
agencies are never faced in day-to-day prac-
tice (17) and which require a specific manage-
ment (2, 7, 9, 14).

“NORMAL ACCIDENTS’

Research (2, 18) clearly indicates that mass
emergencies amount to more than “large scale
incidents’. Attempting to define a mass-casualty
incident only by the amount of harm they produced
fail to capture the essential features of the events.
Indeed, the difference between everyday delivery
of first-aid and management of a large mass casu-
aty situation is one of kind, rather than just of
degree (2, 19). Itis not simply a matter of scale and
there are many qualitative differences that can be
summarized as follows (20, 21).

The classic ‘routine’ emergency consists of a
variety of well-known elements. These include a
well-understood event of limited scale, believed to
be easily manageable and quickly brought under
control, involving clearly defined emergency pro-
cedures applied by a limited number of partici-
pants. These participants are in organizations
familiar with each other that have clear-cut roles
and responsibilities and are operating under well-
accepted authority.

By contrast, a catastrophic event is substan-
tialy different. This event involves enormous quan-
titative and qualitative problems that produce a
breakdown of normal arrangements resulting in an
emergency “that does not play by the rules’. This
sort of event generates multiple and various proce-
dures and initiatives for tackling the problem, most
of them inadequate, obsolete or counter-produc-
tive. The attempts to manage consequently involve
large numbers of people, many of whom belonging

to organizations not familiar with one another, with
conflicting roles and responsibilities.

PrEPAREDNESS

The delivery of medical care in response to a
mass casualty incident differs radically from the
routine. There is a need for changing the mode of
thinking, the mode of action and sometimes the
level of ambition. The philosophy of care no longer
revolves around the individual patient. Medical
resources, personnel, supplies and facilities must
carefully be allotted to provide the greatest good to
the greatest number (14).

Disaster medicineis fundamentally an organi-
zational framework where each service might con-
tribute with its particular specia expertise and
where each rescuer has to play hisright role in the
right place. Many of the problems faced in mass
emergencies are not caused by shortages of
resources, which in fact does not last a long time,
but rather from failures to coordinate their distribu-
tion (2, 22).

Consequently, all phases of a mass-casualty
incident response must be addressed in a specific
disaster plan, prepared at the regiona level, con-
taining an organizational structure where function-
al job descriptions and responsibilities of al agen-
cies and organizations involved should be clearly
delineated (15, 21).

The main result of the Seveso accident is the
Community Directive on the major accident haz-
ards of certain industrial activities (Council
Directive 1982) issued six years after the accident,
after long and arduous negotiations among the dif-
ferent member States. The Directive (3) contains a
public information requirement which was
strengthened in its second amendment (1988). In
Belgium, a legal text (23) was published in 1990
containing the definitions, the missions and the
means of action of the five agencies called to par-
ticipate in the rescue operations. fire department,
medical and health services, police, logistic sup-
port and administrative authorities.

MEDICAL MANAGEMENT

In the past, determining what types of medical
aid should be brought to the victims of accidents
used to be left to the discretion of the fire and
ambulance services. The development of emergen-
cy medicine these last twenty years in many
European countries has evolved to the progressive
participation on a regular basis of emergency
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physicians and nursesin thefirst aid teams working
daily outside of the hospital.

Under the particular circumstances of a mass
emergency, a basic policy question is: should vic-
tims be brought to hospitals or should hospitals
(care and equipment) be brought to the victims ?
The answer does not seem simple and univocal and
should be appreciated (considered) according to the
existing medical first-aid systems developed in
each country.

Until recently, the emphasis had been on
removing casualties to the hospitals as quickly as
possible (24, 25). This has been questioned
whether it would be the best solution (26) and em-
phasis has been placed on the need for, and the role
of, the mobile medical teams that are sent from the
hospital to the scene of an accident (24, 27, 28).

On the basis of research records (29, 30, 31),
evidence is that in large mass casualty actions,
sending medical teams for action on site is the bet-
ter way of delivery effective and reasonable tresat-
ment (2). Consequently, the medical organization
of a mass-casualty incident originates today with
the first medical team arriving on site (32, 33).

In Belgium, the threshold for the activation of
the disaster plan is fixed at the level of five seri-
ously injured or ten injured victims of unknown
severity. The automatic response (34) from the
command centre (known as rescue-centre “100")
should be to dispatch immediately to the site five
ambulances and three medical teams, and to warn
the senior emergency physician on duty for the
province (medical incident officer known as the
Director of the Medical first-aid). All the manage-
ment scene turns around the principle that it is a
need for a clear medical leadership at the scene.
Therole of this medical incident officer include on
the one hand the direction and coordination of all
medical and paramedical activities and on the other
hand communication control and information shar-
ing with the other agencies, the command centre
and the hospitals.

ON SITE ORGANIZATION

Surprisingly, the first task of the first medical
responder arriving on the scene is not rapid initia-
tion of patient care, but rather immediate infor ma-
tion to the command centre that the accident is one
of unusual size and appearance. He should provide
with a brief description of the overall conditions of
the site and ask for the activation of the emergency
plan.

Assessment of the overall size of the medical
problem with the help of the fireman and police
officers should be his second task. Assessment of
the potential number of patients likely to require
medical care, the types of injuries that are most
prevalent and an estimate of the number of patients
who will require evacuation are essential in order to
implement an appropriate and effective res-
ponse (35).

Since the site of a mass-casualty incident
becomes rapidly one of confusion and congestion,
starting with the implementation of a medical orga-
nization on site should be the next priority. One
challenge isto gain control of the scene by gather -
ing thevictims as much as possible in order to pre-
vent patients presenting unheralded at the nearest
facility, transported by bystanders or escaped on
one's own initiative. Establishing clearly recogniz-
able pivotal points is vitally important to site con-
trol and a casualty-collection point must be set up
as early as possible (14, 28, 36, 37).

This medically-staffed gathering area (known
in the French terminology as “Poste Médical
Avancé’) should be established in a safe place,
closeto theincident but clear of any remaining haz-
ards, with easy access to both the flow of victims
and traffic lanes. Ideally, this area should be pro-
tected from the elements, allow adequate separate
access and exit, have at on€'s disposal light, elec-
tricity and telephone (35, 38). All casualties should
be channelled through this post, where more defini-
tive triage, identification, stabilization and tresat-
ment are provided before evacuation to an adequate
hospital where they will receive definitive
care (37). This clearing and staging area is the “fil-
ter” that ensures that priority for stabilization treat-
ment and evacuation is given to the seriously
injured and those requiring life-saving procedures.

TRIAGE

In the military system, it has long been recog-
nized that in a mass-casualty situation convention-
al standards of medical care cannot be delivered to
all casualties (36).

In the same way, when a civilian mass casual -
ty occurs, it should be understood that the philoso-
phy of care on site differs from the care that is usu-
aly rendered to an individual patient. The concept
of minimal acceptable care is the key to a staged
management approach during a mass-casualty inci-
dent (39). The aim of treatment should be to do as
little as possible, as quickly as possible, for as
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many as possible (24). Medical resources, person-
nel, supplies and facilities on site must be allotted
to provide the greatest good for the greatest num-
ber.

In the setting of a mass-casualty incident, the
severely injured patients are typically in the minor-
ity (10 to 15% of the survivors) (40), with most
persons being either uninjured, mildly injured or
deceased, all of themin aposition to tolerate delays
and some degree of suboptimal care. Identifying
accurately this small number of patients who will
substantially benefit from early scene management,
immersed within amuch larger group of less severe
casualties, is the main objective of the medical
action on site (36). Consequently, the medical man-
agement of a mass casuaty incident revolves
around victim triage (36, 39, 40).

Triage is atool by which the victims are cat-
egorized into groups to determine their priority for
treatment and transport to definitive care facili-
ties (36).

Various triage categories have been suggest-
ed (40), the most familiar of them dividing the
patients into four groups (36) : priority one, “emer-
gency”, a hare or the colour red indicates the need
of immediate care; priority two, “urgent”, atortoise
or the colour yellow, indicates that care may be
delayed for alimited period of time without signif-
icant mortality or morbidity ; and priority three,
“non urgent”, no need of an ambulance, or green
colour indicates that care may be delayed until the
patients in the other categories have been dealt
with. The fourth group, black, is used to denote the
dead victims. In practice, before giving any care to
somebody, it is mandatory to take the necessary
time to examine all the victims one by one, each
one individually, in order to be able to separate the
severely injured patients from the others.

The Simple Triage and Rapid Treatment
(START) algorithm is used widely in North
America by first responders (40, 42). It uses the
ability to walk to a marked place, respiratory rate,
capillary refill and mental status (state of con-
sciousness) (40). Itisasoinusein Belgium, where
aset of five red and five yellow disk-shaped badges
is available in each ambulance that operates in the
national emergency first-aid system. Consequently,
the first crews arriving on scene are able to begin a
quick binary sort through the victims, making a
clear distinction between the apparently severely
injured ones and the others. This quick-tagging
method-system would ensure that the most severe-
ly injured were the first transported to the casualty
collection area where they should profit from the
resuscitative efforts of the medical teams (43).

Accurate record keeping is also important to
identify patients and their status (40). Triage tags
have been developed that allow recording identifi-
cation, physical findings, medical interventions,
medi cations aswell asthe triage group to which the
patient has been assigned. Their unfamiliarity to
users may be the greatest difficulty to obtain cor-
rect completion of labels and accurate descriptions.
At the hospital, more detailed information will be
collected to assist in locating victims and notifying
families (36).

The Medical Emergency Triage tag (MET-
TAG) (36) is a system designed in the early ‘1980
by the Amercican Civil Defense Association. It is
commonly used at the scene by medical teams and
is the one selected on a national basis in Belgium.
It is universally usable, whatever the rescuer’s lan-
guage may be, because all the possible annotations
are illustrated by logos. The annotations include
date and time, patient’s name and home address,
initial care rendered as well as blank lines for the
type of injuries and a vital signs chart which per-
mits indication of blood pressure, pulse and respi-
ratory rate at three different times. Moreover, indi-
cation of the visible injuries is possible on a body
diagram of face and back. At the lower end,
coloured detachable tabs allow indication of the
priority by tearing off the tabs below the deter-
mined priority. Each tag has a serial number which
is repeated on the tabs and also on the two upper
corners which can be torn off for recording at the
triage station and on arrival at the hospital.
Described as hardest resistant by the manufacturer,
it is however not weather resistant.

Care given on site is limited to lifesaving
actions such as airway opening or stopping a major
haemorrhage and to stabilization actions such as
alignment and reduction of fractures, correction or
prevention of hypovolemia, wound protection and
pain control. The mnemonic “BASIC” has been
suggested to aid the rescuer in this task : it com-
prises Bleeding and Airway control, Shock preven-
tion, appropriate Immobilization and Classifica
tion (36).

The dead must be certified and adequately
labelled to prevent other medical teams from wast-
ing valuable time confirming the diagnosis (44).
Emergency mortuary arrangements should be made
in collaboration with the Red Cross and in agree-
ment with the police.

Another goal of triageisto assign each patient
the appropriate hospital destination in adequacy
with his or her medical condition, and to determine
the most appropriate mean of transportation.
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Allocation of the injured must take into account the
treatment capacities and specificities of surround-
ing hospitals ¥ in order to select the appropriate
hospital for each victim. Conversely, specialized
facilities should not be overwhelmed by large num-
bers of patients with minor injuries (Kennedy).
From the scene, in first intention, the victims will
be allocated according to the hospital capabilities
registered in their disaster plans.

Transport of the injured to hospital usually is
carried out by the local and regional ambulances
services, which may be backed up by ambulances
belonging to the Red Cross or private compa
nies (17). Typically, ground transportation is used,
but occasionally transport by helicopters or aircraft
is needed. Coordination is essential to ensure
respect of the triage priorities and proper alocation
of each patient to the adequate facility.

HosPITAL DISASTER PLANS

Whatever the expected quality of medica
action on scene, it is non realistic to assume that all
of the accident victims will be transported by
ambulance in the appropriate hospitals after being
triaged and stabilized by out-of-hospital medical
teams. In fact, the hospital nearest to the accident
will most probably be overwhelmed in afirst wave
by victimswho are still able to walk or being trans-
ported by personal vehicles (45, 46). This was typ-
ically experienced in Ghisenghien (Belgium, 30"
july, 2004) where about 40 burned people were
admitted in the emergency room of the nearest hos-
pital in the 20 minutes following the explosion.

Overloading a facility with non critical cases
has been suggested to increase the morbidity and
the mortality of the critical cases at that facili-
ty (47). Consequently, even in the best case, when
victim evacuation is quickly under control and
spontaneous flights prevented as soon as possible,
the nearest facility should be considered as not
available for further transportation of injured vic-
tims. The appropriate distribution of casualties
from the accident scene is important so that all
available resources are used efficiently and the
arrival of patients at facilities unable to manage
them are avoided.

The goal of the emergency plan of the hospi-
tal is to provide severely injured patients with a
level of care that approximates the care given to
similar patients in similar conditions. Knowledge
of hospital capabilities will help guide response
leaders and out-of-hospital care providers to direct
victims to the most appropriate facility. The hospi-

tal treatment capacity is very different from the
number of beds that can be made available, which
has been the criterion up until recently (17).

In real-lifeincidents, the actual bottleneck lies
in the emergency room capacity to handle with a
large number of injured victims, and the realistic
admitting capacity of the hospital should be deter-
mined primarily by the number of medical teams
that can be recruited in the emergency room (39).
Furthermore, the conception that the hospital
capacity for severely injured patients can be
expanded by reinforcement with personnel who do
not deal with emergencieson adaily basisis adan-
gerous misconception (39). Efficiency and accura-
cy in the emergency department processing of vic-
tims may be enhanced by limiting access to specif-
ic medical

The hospital disaster plan should be prepared
and regularly updated by a disaster planning com-
mittee which must construct a reference scenario
with an appropriate and redlistic case load that
forms the basis for preparation and training (39).

In Belgium, a legal text (48) about the
methodology of hospital disaster plansis in appli-
cation since 1991 where all the necessary require-
ments are listed. It should include protocols and
policies that meet the following needs : recognition
and notification, assessment of hospital capabili-
ties, personnel recall, implementation of a crisis
and coordination board, specific organization for
the reception and identification of the victims,
record keeping, internal and external communica-
tion, psychosocial support, ...

It should also take into account that the disas-
ter may involve the hospital. Disaster drills are
required but rarely organized because disasters are
low probability events and the cost of maintaining
preparedness and readiness is high.

CoNcLUSION

Managing a large number of casualties in a
short period of time is not a good experience nor is
it easily handled. It isan error to think that we will
be able to handle the medical aspects of mass emer-
gency believing it is an extension of our everyday
activities (49).

The effectiveness of the medical management
of a mass casualty incident is based on two major
elements: the existence of a disaster plan that
anticipates the implementation of a specific crisis
organization and the particular methods of the daily
first medical aid system.

Rapid participation on the scene of medical
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teams having daily practice of work outside the
hospital makes the difference in the management of
a mass casualty incident between the anglo-saxon
(GB and USA) attitude and that of most European
countries. In this respect, the recent reports (50,
51)about New York 9/11 emergency medical
response and London terrorist bombings compared
with those of Madrid bomb explosions (52) deserve
further analyse. Anyway, the key of proper man-
agement of such mass emergencies lies in keeping
in mind that they may happen and in appropriate
preparedness to manage them.
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