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The Emergency Room During Mass
Casualty Incidents

Hany Bahouth

Abbreviations

AD Administrative director
CEO Chief executive officer
EMSC  Emergency medical services coordinator

ER Emergency room
HN Head nurse
MCI Mass casualty incident

MedDir Medical director

4.1 Introduction

Mass casualty incidents (MClIs), man-made or natural, have increased in recent
years. In the 1970s, man-made events accounted for 16.5% of disasters and 4.3% of
related deaths; in the 1990s, the number rose to 42.0% and 9.5%, respectively (not
including “complex emergencies” involving armed conflict and a total breakdown
of authority) [1]. There are different types of MCls, primarily categorized as either
progressive disasters or a sudden disaster. A progressive disaster is easier to manage
in terms of preparedness and response due to its advancing nature (Hurricane storm).
However, a sudden MCI is much more challenging for the entire medical system at
local, regional, and national levels. The challenges are organizational, logistical,
and relate to a wide range of medical and nonmedical fields through the different
pre-hospital and inter-hospital phases of the event, including triage.
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Successful management of sudden MCls requires a strong and planned coordina-
tion between the medical systems at their different phases of response and between
the medical systems and the non-medical systems such as the police department,
army, media, communication systems, and other ancillaries.

In most of hospitals around the world, including the Western countries, emer-
gency rooms (ERs) lack the infrastructure to effectively manage an MCI [2].
Emergency rooms are generally designed with sufficient, but not excess, space [3].
Some hospitals are now increasing bed capacity by utilizing hallways, enabling
double occupancy in patient rooms, and converting other non-treatment spaces in
order to increase their ability to meet patient surges during a disaster [3]. Modular
ERs with fold-and-stack walls, curtains, or other structures such as tents can help
increase the available treatment spaces during MClIs [3].

Normally, the ER serves as a gateway to the hospital and is the most available
point of access to immediate health care, but it also plays a central role during
disasters. Pre-event preparedness and extensive early and detailed planning for mass
casualty events is crucial to optimize care, to minimize chaos, and to improve
outcomes [4].

Activation of an ER plan must be identical, regardless the time of day or day of
week, including holidays. All types of hazards must be taken into consideration, and
the plan must be able to meet the needs of the four main categories of MCI (conven-
tional, chemical/toxicological, biological, and radiation).

The aim of this chapter is to describe systematically the setup and response of the
ER in a MCI, with a specific focus on the logistical and organizational details.

4.2 Emergency Room Response in MCI

The basic actions and activation of the ER for the different types of MCI are similar
and share many elements. These basic and common elements include (see Fig. 4.1):

. Notification and Verification of MCI
. ER activation
— ER evacuation
— Assumption of responsibility by key personnel
— ER triage setup and implementation
— Staff deployment
— Equipment deployment and logistics
— Setup and organization of ER treatment sites
— Setup and organization of additional treatment sites
— Patient identification, registration, and tracking

DN =

It should be noted that, as shown in Fig. 4.1, once a decision has been made to
activate the ER for the MCI, several parallel processes are activated. All of these
processes are discussed below in fuller detail. In addition, there are additional con-
siderations that must be understood well before the MCI. These are discussed in
Sect. 4.5.
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4.3 Notification and Verification of MCI

Official notification and verification of a MCI must be managed in a simple, orga-
nized, and systematic manner based on predefined protocols and checklists.
Notification and general awareness that a disastrous event has occurred may come
via unofficial channels such as the news, media, or the admission of a patient claim-
ing injury in MCI. Official notification may come through hospital channels
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(administration, authorized personnel, hospital security) or recognized public ser-
vices (police, fire department, pre-hospital emergency medical system (EMS)).
Hence, the need for verification of the MCI is critical before the ER is activated to
implement MCI response plan.

Verification must include information on the type of MCI, its extent, estimated
number of injured adults and children, the location of the event, and the expected
time for the first patient’s arrival.

Immediately upon verification of the MCI, a discussion should be held between
the authorized decision-makers, such as the senior surgeon on call, the senior ER
physician on call, and the charge nurse for a brief evaluation of the situation, and to
confirm officially the decision to activate the ER for the MCI [1].

Approval to activate the ER for the MCI depends on the hospital/local/national
policy. Different countries utilize different protocols, with some requiring the for-
mal approval of the hospital’s chief executive officer (CEO), director, or his
deputy.

The Israeli experience, which has had to manage numerous MCls, revealed that
there was a low threshold for implementation of the MCI protocol due to difficulties
in obtaining accurate and detailed information. As a result, the decision was made
that a CEO or his/her deputy was required to approve activation of the ER in
response to a large-scale event.

4.4 Emergency Room Activation

Activation of the ER in a MCI begins immediately after notification and verification
of the event, and the appropriate approval to respond to the event. The responsibili-
ties for activating the ER are divided between designated staff such as the senior
surgeon on call, the ER senior physician on call, and/or the ER charge nurse, based
on predefined protocols and checklists.

Activation of the ER includes: implementation of in-house and call-in lists; veri-
fication of available beds in the ER and alternate care sites; notification of all hospi-
tal facilities outside of the ER, including the operating room, blood bank, radiology,
laboratory, and hospital security; triage site activation, notification of meeting points
for medical staff, activation of the emergency stretcher plan, deployment of equip-
ment and carts, and distribution of identification vests and portable radios.

4.4.1 Evacuation of the Emergency Room

The ER may have only minutes to accommodate the first wave of casualties that
may arrive without any warning, quickly overwhelming department resources [5,
6]. The first step in preparation is to clear the ER of non-critical patients, preferably
via a central exit. The surgeon in charge and the ER physician will make decisions
with regard to those patients who can be safely moved to preplanned alternate care
areas, or discharged. This space will serve as a staging area until floor beds are
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available. Patients from the ER area will be evacuated to available beds in the hos-
pital. If no beds are available, patients will be placed in corridors, under nursing/
medical supervision as needed [7]. Critical patients will await suitably monitored
transportation to an appropriate floor. Documentation is limited to registration of
personal details (name, ID number, diagnosis, and gender) and their destination,
allowing for the rapid transport of 50-80 patients from the ER within 10 min.

4.4.2 Assumption of Responsibility by Key Personnel

Successful MCI management depends on a few key personnel: the medical director
(MedDir), the administrative director (AD), the institute’s head nurse (HN) [8], and
the emergency medical services coordinator (EMSC) [9]. They have been assigned
to their roles well before the MCI occurs. They have been specially trained and will
work according to predefined protocols.

The MedDir is usually a highly experienced trauma surgeon or a general surgeon
equally experienced in trauma. The MedDir receives all pertinent information from
the triage officer and the EMSC, such as the location and magnitude of the MCI and
the estimated number of victims [8]. The MedDir responsibilities include, at a
minimum:

1. Establishing the trauma teams: The most experienced surgeon in each of these
teams is its chief and the only team member who reports directly to the MedDir.

2. Establishing smaller teams to yellow treatment site (see Sect. 4.4.6.2) and assign-
ing a senior surgeon to supervise that area.

3. Implementing the appropriate surgical interventions.

4. Prioritizing surgeries at the operating room, the imaging modalities, specially
the CT Scan, and the admissions to Intensive Care Units and wards.

5. Briefing the arriving personnel regarding the MCI.

The AD alleviates the burden of administrative issues from the MedDir. Based on
the Israeli experience, it is recommended that directors of Emergency Departments
be assigned to this position.

The AD’s responsibilities include management of all logistics, including pri-
oritizing admissions, use of imaging modalities, and surgical assignments, ensur-
ing all blood bank-related issues and communications with the hospital
administration.

The hospital HN responsibilities include: (a) assisting the MD by managing all
nursing-related issues; (b) managing transfer of patients out of the ER; (c) directing
the nurses recruited from the wards until more ER nurses arrive; and (d) collecting
patient status and disposition data, and, determine if special equipment or resources
are needed in the ER.

The EMSC is responsible for updating the triage officer on the type of MCI
experienced, the location of the MCI, the expected casualty load, and the extent of
injuries [8].
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4.4.3 Emergency Room Triage Setup and Implementation

Triage is a vital and critical process for managing MClIs [10]. Problems in the qual-
ity of triage are expressed in terms of over-triage and under-triage. Over-triage leads
to competition for treating the severely injured. Under-triage results in medical error
and delays the provision of medically necessary care. Both problems increase the
fatality rate among patients who might have potentially survived. During an actual
MCI, the triage officer has time for only a rapid glance at each arrival; this brief
examination occurs within a matter of seconds. Their decision must rely on a global
clinical impression of the patient rather than on physiologic measurements. Many
triage methods exist; one very simple method is the “ask-look-feel” method [6, 9].

The first priority for ER activation is preparation of the triage area outside the
ER. The triage officers are the first medical professionals to process the MCI vic-
tims in the hospital setting. Originally, this responsibility was reserved for the most
senior ER surgeon; however, experience has proven that a less qualified surgeon or
ER physician can handle it equally well [11]. Preparation of the triage site requires
the triage officer’s attendance, two ER nurses, and at least two clerks for patient
registration and photography. Severity labeling is performed according to the tri-
age officer’s decision. Triaged patients must also be given identifying armbands
and charts.

The triage site should have a single entry point. Models employing multiple tri-
age points have been shown to scatter resources and add to confusion [5]. The triage
site should be comprised of a wide and comfortable area to provide easy access and
exit for ambulances, the stretchers, and for the ease of logistics. The stretcher con-
centration point must be in close proximity to the triage site.

The triage officer must be fully familiar with the basic concepts of the triage
process. Physicians able to fulfill this role should be trained and familiarized with
the triage protocol process and documentation as part of their duties before the
MCI. Selection of a triage officer should take into account the time of the event
(morning, evening, or night shifts) to accommodate the in-hospital staff until the
arrival of more experienced personnel.

Re-triage is the dynamic process that occurs inside the ER at the different treat-
ment sites. Some of the red patients will be evaluated and re-triaged to either yellow
or green and vice versa (see Sect. 4.4.6).

4.4.4 Staff Deployment

Staff deployment for a sudden MCI is of paramount importance to the successful
management of the event. The deployment process has two parallel components: (1)
staff deployment from within the hospital and (2) the calling in of staff from outside
the hospital. Matching the sudden surge of patients with adequate staff in a sudden
MCI can affect the level and the quality of care in such events [7].

Staff deployment includes doctors, nurses, radiology technicians, blood bank
technicians, laboratory technicians, transport personnel, security staff, and clerks.
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4.4.4.1 Staff Deployment Within the Hospital

There are several methods for deploying staff from within the hospital—via a
hospital-wide paging system, in-hospital public announcement system and speak-
ers, and/or beepers and cell phones that are automatically activated by a central
computer [4]. To allow rapid mobilization of medical teams, a core of nurses who
normally work outside the ER should have been trained on a regular basis to work
in the ER and to become familiar with its setup and supplies. These volunteer nurses
should spend several shifts a year in the ER to retain their knowledge and skills.
When a MCI occurs, these “cross-trained” nurses are responsible to immediately
report to the ER [4]. In addition, all surgical attending physicians and residents pres-
ent in the hospital should report to the ER, where the senior administrator on call
will assign and direct them to care areas within the ER. Non-general surgical resi-
dents from specialties such as gynecology, ENT, and ophthalmology should also
report and be utilized as necessary.

4.4.4.2 Staff Deployment from Home

A disaster plan “call tree” must be in place in each department, with an established
and well-practiced notification process such as an alphanumeric paging system or
cellphones. Hospital administration should have up-to-date staffing lists on hand
with telephone numbers and areas of expertise for all personnel [4].

The main weakness of the “call tree” method is the assumption that the listed
people are available and will answer their phones [7]. This weakness must be taken
into account throughout the deployment process. All staff and personnel who are
called in from home need to bring their hospital/institute identification badges or
tags to simplify their identification and assignment.

Prearranged meeting points are part of the personnel call-in plan, to facilitate the
assignment of recruited staff as needed, according to their specifically assigned
roles and to control the “staff overcrowding phenomena” in the ER. The overcrowd-
ing of personnel is a true challenge in MCIs and this “mass provider’s incident” is
well known in such situations. The senior hospital administrator is also responsible
for crowd control, turning away curious and unnecessary staff members and
bystanders with the help of the security staff [4].

4.4.5 Equipment Deployment and Logistics

Critical to the management of any MCI is the presence and adequate maintenance
of medical supplies and equipment. A system for accessing all equipment that may
be needed during an MCI, such as mechanical ventilators, tourniquets, regulated
medical waste bags, cleaning supplies, and additional resources such as narcotic
pain medicine, antibiotics, bags of crystalloid fluid, and intravenous tubing, must
have been arranged long before the MCI occurred [12].

A shortage of equipment and medical supplies has been reported in different
previous MCls. Medical supplies located in the basement were destroyed or inac-
cessible after the Northridge earthquake incident and in the Houston, Texas flooding
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of 2001 [13]. During the Rhode Island Station Nightclub fire, receiving hospitals
quickly ran out of intubation supplies and the supply of antidote was depleted rap-
idly after the Tokyo sarin gas attack [5].

The ER design must incorporate appropriate storage areas for such items. Given
the current trend at medical institutions for small inventories and “just-in-time” sup-
ply management, a determination about what is considered “critical” stock and
where it should be stored must be made on a per-hospital basis depending on local
standards [12, 14].

Available medical supplies and equipment must meet the needs for both conven-
tional and non-conventional MClIs (hazardous materials [HazMat]) and be stored at
pre-designed sites. Based on the Israeli experience, it is recommended to store the
HazMat equipment for MClIs outside the ER, but in close proximity to the decon-
tamination site, including intubation and resuscitation supplies, wire mesh, a gur-
neys barricades, and markers.

Ready to use predesigned carts that include the basic equipment for management of
injured patients are also recommended. These carts are designed based on the Advanced
Trauma Life Support® methodology which uses the A, B, C method (Airway, Breathing,
Circulation) to locate all items on any cart, thereby simplifying their use and place-
ment. Special carts are available for conventional and non-conventional MCls, and
pediatric use. All carts should be stored in designated MCI storage rooms in the ER
vicinity. In our institute, the expiratory date for the equipment and medications in these
carts and storage rooms is controlled by computer software.

Additional logistic considerations include provision of adequate food supplies
for the increased staff and patients, planning for sufficient equipment on hand, and
ensuring the availability of staff to continuously clean medical instruments and
maintain the medical equipment.

4.4.6 Setup and Organization of ER Treatment Sites

The most common setup of the MCI treatment sites is to have three sites, designated
as red, yellow, and green.

4.4.6.1 Red Site Treatment Area

The red site is designated for treatment of the severely injured. It can be located in
a shock-trauma room (if available) or any other designated area in the ER. Available
equipment at this site must meet the need for monitoring (ventilators, cardiac moni-
tors, pulse oximeters) and treating life threatening conditions. If the scale of event
is quite large, with more space needed to accommodate the severely injured, pre-
planned spaces on the same floor and in close proximity to the original red site
should be opened. The senior surgeon on call is in charge of this site, with the most
senior surgeons and physicians and nurses providing care there. Generally, at least
one physician and one nurse should be assigned to each patient at this site. As more
help arrives, additional nurse and physicians can then be assigned to this site and to
the yellow sites.
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4.4.6.2 Yellow Site Treatment Area

The yellow site is designated for treatment of the moderately injured. It too is
located in a designated area inside the ER. Preferably, a surgeon should in charge of
this site (if available). In unavailable, an ER or other physician can be assigned until
the surgeon arrives. Mainly junior surgeons and ER physicians staff this site. One
physician and one nurse can take care of more than one injured patient until addi-
tional medical staff arrives.

4.4.6.3 Green Site Treatment Area

The green site is designated for treatment of the mildly injured. These patients,
often referred to as “walking wounded,” typically comprise 50% of MCI victims,
and can be managed in an area further removed from the ER. A senior or junior
physician may be in charge of this site. It is recommended to provide a minimum of
one nurse for every ten patients.

4.4.7 Setup and Organization of Additional Treatment Sites

Additional treatment sites relate to pediatric patients and victims with mental health
issues.

4.4.7.1 Pediatric Site

It is recommended that the pediatric site be located within the ER and not in a
remote area. Severely injured pediatric patients should be treated at the red site. All
others can be treated at a designated pediatric site. The pediatric surgeon on call or
the senior pediatric ER physician should be in charge of this site. As mentioned
above, carts and equipment should be readily available based on the pre-arranged
equipment distribution and logistics plan.

4.4.7.2 Mental Health Site

The mental health site is a designated area for patients with acute stress reactions or
other behavioral health problems. A psychiatrist, psychologist, or social worker can
be in charge of this site. One nurse for ten patients is recommended.

4.4.8 Patientldentification, Registration, and Tracking

Outside the ER and immediately following triage, every patient must be registered
by at least two clerks to prevent bottleneck at the entrance of the ER [15, 16].
During registration, each patient receives a colored armband (red, yellow, green)
and medical chart. They should be assigned a temporary identification number that
is used as their temporary medical record number (T-number) which is placed on
their armband and the medical chart. The color of the armband is used to direct the
patient to the appropriate treatment site. The medical chart should have been
designed in advance (by the medical and nursing staff) to facilitate simple and basic
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medical documentation and basic information. As stated above, no written docu-
mentation is done at the triage site, only categorization of severity. Digital cameras
should be used by one of the registration clerks to photograph comatose or intubated
patients and infants, and anyone without an attending family member. The T-number
must be included in the picture.

Patient tracking during an MCl is essential, and a real-time assessment of patient
location is paramount. This is critical not only for the efficient management of
patient flow and resource allocation, including operative suites and ancillary testing,
but also for updating families with regard to patient status [17].

Potential patient tracking systems include use of a bar code as well as manual
tracking systems. If bar codes are used, computers and bar code scanners should be
accessible at all entrances and exits to the ER.

In Israel, a national, manual-input casualty tracking system called “Adam,’
developed by Rambam Medical Center in Haifa, aids in tracking patients across
facilities.

Based on the Israeli experience, fully computerized systems for patient docu-
mentation have been found unsuitable for the chaotic MCI environment and paper-
based systems that are used during large MClIs are much safer [4].

4.5 Additional Important Considerations
4.5.1 Emergency Room Inter-communication

Communication in the ER throughout the MCI is critical. The communication sys-
tem used, between all staff involved in the MCI as well as external parties (EMS,
polices, etc.), must be available, reliable, clear, and secure. Communication prob-
lems and failure have been common in past MClIs and are frequently raised as an
issue for improvement in debriefings after the events [18].

Channels for communications must be available to ensure contact from outside
the hospital to the hospital and vice versa. This section focuses on ER
communication.

Failure of communication inside hospitals can be a result of extensive damage to
landlines (earthquake, flooding), damage to cellular towers, overwhelmed cellular
lines, and varied signal strength. While cellular telephones are extremely useful,
cellular networks have failed in recent MCI scenarios [19, 20]. In such cases, two-
way radios can provide a secure and clear alternative. Two-way radios should be
maintained on hand in a secure location and be fully charged. If two-way radios are
used, at least two channels are needed: one for medical communications and one for
security. The medical channel is dedicated for communication between the triage
area, operating room, radiology services, transport, treatment sites, command cen-
ter, and the surgeon on charge of the event. Limiting the number of personell using
the two-ways radios will improve the communication process and increase its
efficacy.
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4.5.2 The"”OneWay” ER Concept

A concept that is widely implemented in the Israeli ER and states that the flow and
movement of the patients into and out of the ER is unidirectional. The main idea
behind this concept is to accommodate and maximize efficiency in managing surge
volume. The front entrance is utilized solely for patient triage, and the rear exit is
used solely for patient egress, creating controlled patient flow through the depart-
ment. Patient flow should occur from the ER to alternate inpatient destinations
(operating room or radiology/testing areas, ICU or ward bed). All patients leaving
the ER for the radiology department (mainly CT scan) are admitted to a nearby
facility that is staffed by a senior physician and nurse, waiting for medical decision
and plan for the final destination of the patient. Minimizing patient movement
throughout the hospital during a MCI also helps minimize patient misidentification
and confusion.

A “controller” should be at the exit door from the ER. The role of the controller,
either a nurse or clerk, is to ensure full documentation in the medical chart and
verify the patient’s destination.

4.5.3 Response to Chemical, Biological, and Radiation Events

The basic concepts for activating the ER for a conventional or non-conventional
MCI are the same. The main difference is the need to protect hospital staff and for
decontamination and/or isolation of the injured. Decontamination and isolation
facilities must be appropriately located [6]. The response to one of these hazards has
to be rapid and occurs prior to entering the ER. Failure of the decontamination pro-
cess may result in significant hazards to the treating staff members [9, 21, 22]. It is
recommended that the decontamination site be close to the ER, in order to make the
process easier.

The protocol of the Israel National Committee on HazMat preparedness is as fol-
lows: personal protective equipment (PPE) of at least class C or equivalent must be
made available to the decontamination staff quickly and in sufficient quantities. Staff
in the ER are provided only with respiratory protection and butyl Rubber gloves [14].

Decontamination is carried out with warm water showers and ancillary disrobing
and soaping equipment. A hot line is permanently marked on the pavement.

Patient isolation may be required in the event of a biologic or infectious
MCI. Hence, the ER must also have a dedicated isolation area with strict protocols
for management of these special situations.

4.,5.4 Diagnostics and Blood Tests

There are a few considerations to be noted with regard to blood tests, X-rays, and
ultrasonography during MCI.
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Two blood tests are recommended in MCls: (1) blood typing and crossmatching;
(2) arterial blood gases. Based on the Israel experience, it is recommended to be
very selective in taking blood for lab tests. Note that patients with a “red” designa-
tion will need many more tests; those with a “yellow” or “green” designation should
have blood tests taken only as needed.

Chest and pelvic X-ray studies should be requested strictly based on need. The
main issue regarding these types of X-rays within the ER is the movement of staff
outside the room or behind a wall, unless the space is divided by walls and each
injured patient is treated in separate room.

Our and others experience during MCls indicates that bedside diagnostic ultra-
sonography is an excellent tool to further triage in the ER of hemodynamically
unstable patients, internal torso injury in comatose patients, or in patients who have
external signs of torso penetration from blast shrapnel [23, 24].

4.6 Summary

Handling mass casualty incidents is always highly challenging in terms of organiza-
tion, logistics, and medical aspects. Optimizing the response to any MCI requires
great efforts at the local, regional, and national levels, and well-organized coordina-
tion between different aspects and phases of management and between different
authorities. At the hospital level, the setup and response of the emergency room
plays a crucial rule in MCIs. This ER response includes many parallel processes to
activate and prepare the ER for handling and managing the casualties of the event.
As described in this chapter, the overall process must be well organized and con-
trolled to achieve best results and efficiency. The process itself is based on many
organizational details, as described, and on MCl-specific altered standards of care
that are unfamiliar to the staff. Utilizing the same methodologies as in routine emer-
gencies is doomed to failure. Predefined protocols will have a major positive effect
on the entire process. An effective method for testing efficacy of protocols and to
identify weaknesses is through repeated drills of the ER staff, including both the
medical and non-medical teams. By becoming familiar with the protocols and the
details of the entire MCI response process, the ER staff will avoid the phenomena
of “Paper Plan Syndrome,” and the teams will become much more confident and
effective when working in the emergency room under the constraints of a mass
casualty incident.
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