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Abstract

Introduction: In July 2016, a mass-casualty stabbing attack took place at a facility for dis-
abled persons located in Sagamihara City (Kanagawa Prefecture, Japan). The attack resulted
in 45 casualties, including 19 deaths. The study hospital dispatched physicians to the field
and admitted multiple casualties. This report aimed to review the physicians’ experiences
and to provide insights for the formulation of response measures for similar incidents in
the future.

Report: This incident involved 30 emergency teams and 12 fire department teams, includ-
ing those from neighboring fire departments. Five physicians from three medical institu-
tions, including the study hospital, entered the field. The Simple Triage and Rapid
Treatment (START) method was used on the field. The final field triage category count
was: 20 red, four yellow, two green, and 19 black tags. All the casualties (n =26) except
for the 19 black tag casualties were transported to one of six neighboring medical
institutions.

The median age of the transported casualties was 41 years (interquartile range

[IQR] =35.5 — 42.0). Three casualties (21.4%) were in hemorrhagic shock on arrival at
the hospital. Twelve patients had multiple cervical stab wounds (median four wounds;
IQR =3.75-6.0). A total of 91.7% of these stab wounds were in mid-neck Zone II region.
Of the 12 patients with cervical stab wounds, four (33.3%) required emergency surgery, and
the rest were sutured on an out-patient basis. One patient had already been sutured on the
field. All patients requiring emergency surgery had deep wounds, including those of the
carotid vein, thyroid gland, nerves, and the trachea. Eight of the casualties were hospitalized
at the study institution. Five of them were admitted to the intensive care unit. There were no
deaths among the casualties transported to the hospitals.
Conclusion: Regional core disaster medical hospitals must take on a central role, particu-
larly in the case of local disasters. Horizontal communication and interactions should be
reinforced by devising protocols and conducting joint training for effective inter-department
collaborations on the field.
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Introduction

In recent times, several natural disasters and terrorist attacks, such as the 2015 Nepal
Earthquake and the 2013 Boston Marathon bombing (Massachusetts USA), have led to
mass-casualty events world-wide.” Japan too has had its share of mass-casualty events
related to terrorism, as well as natural and radiation-associated disasters, such as the
1995 Tokyo subway sarin gas attack, the 2011 Great East Japan Earthquake, and the
2016 Kumamoto Emrthqual(e.3’4 However, on-field medical activity policies for mass casu-
alties after terrorist attacks or disasters are currently insufficient, and the level of prepared-
ness to receive casualties in medical institutions is low in Japan. Indeed, the radiation disaster
caused by a nuclear power plant accident in the Great East Japan Earthquake was met by a
lack of experience and preparedness for such disasters.’

In preparation for the 2020 Tokyo Olympic and Paralympic Games, there is an urgent
necessity for Japan to organize systems to provide timely remedies, including emergency
surgery, to casualties of mass-casualty incidents (MCls) such that they are transported
appropriately to medical institutions. It is essential for medical institutions, fire departments,
the police force, and related government institutions and agencies to have a shared
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Figure 1. Layout of the Facility.
Note: There were 21 buildings in the facility premises and res-
idents lived in one of the two residential wings, the east and west
wings. There were 45 casualties in these residential wings.

understanding of tasks and to co-develop measures adapted to the
characteristics of each region, based on knowledge gained from
previous cases.

In July 2016, an MCI occurred at the Tsukui Yamayuri-en
facility (hereinafter, Yamayuri-en), a facility for disabled persons
located in Sagamihara City, Kanagawa Prefecture. With the excep-
tion of some shooting incidents, this was among the largest murder
and injury incidents caused by a single perpetrator, using a knife,
world-wide. The attack resulted in 45 casualties, including 19
deaths. As the only Level I trauma center in the vicinity, including
the site of the incident that accepts severe casualty cases, the study
hospital dispatched physicians on doctor cars to the field and
admitted multiple casualties.

This report aims to reflect on the case that involved the collabo-
ration of multiple institutions, from a medical standpoint, to review
the experiences and challenges elucidated through the incident to
provide insights for the formulation of response measures for sim-
ilar incidents in the future.

Report

Ethics Approval

This study was approved by the Independent Ethics Committee of
the Kitasato University (Sagamihara, Kanagawa, Japan; approval
number B16 — 165) and was conducted in accordance with the
Declaration of Helsinki. However, given the retrospective nature
of the study, based on fire department records and medical charts
of the institution, the Independent Ethics Committee waived the
need to obtain individual consent.

Case Outline and Medical Management On-Scene
Yamayuri-en is a facility for disabled individuals and is located in
Sagamihara City. The facility comprises 21 buildings, including
two-storied residential wards on the east and west wings, spread
across approximately 30,000 square meters (Figure 1). At the time
of the incident, there were 157 residents (99 men and 58 women;
aged 19 to 75 years) and eight staff members on the premises.
The perpetrator, armed with a knife, entered the premises
through the first floor of the east wing at 2:10am on the day of
the incident. After tying the facility staft with zip-ties, he stabbed
residents one after another with the knife and migrated from the
east wing to the west wing before escaping. The incident was
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Figure 2. Field Medical Activity.
Note: A command post, emergency operations center, and first-
aid station were set up in the parking lot next to the east wing to
re-triage casualties transported from the east wing, and to per-
form stabilization procedures at the first aid station, after which
casualties were moved to the ambulance cars on stand-by to be
transported to the hospitals.

reported by a staff member who alerted the police after the perpe-
trator escaped. The fire department was notified at 2:56am by the
police. Information provided at the time of notification included
the fact that there were three or more casualties with stab injuries,
so the fire department established an incident command post (ICP)
and emergency operations center in the parking lot at the side of the
facility (Figure 2). The emergency team that had arrived earlier
entered the facility from the first floor of the west wing at
3:16am along with the police. Casualties stabbed multiple times,
including those in cardiopulmonary arrest, were already identified;
thus, there was a requirement for triaging. The Simple Triage and
Rapid Treatment (START) method was used. At 3:34am, the ICP
requested for additional emergency staff and shared information
with nearby medical institutions, and also requested that physicians
be dispatched from three medical institutions to the field. The per-
petrator was apprehended by the police at 3:24am in the west wing
during triage by the first responding team. At the time of the com-
pletion of the triage in the west wing, the number of casualties had
already exceeded 30, so the fire department set up a first aid station
next to the premises and initiated the priority-based transport of
casualties with severe triage categories from the facility to the first
aid station. Furthermore, once multiple casualties were identified
in the east wing as well, triage was initiated in that wing by a sep-
arate emergency team. The first doctor car arrived at 4:40am,; it
entered the facility with the fire department and the doctors con-
tinued performing triage. Ultimately, a total of five physicians from
three medical institutions entered the field. On the field, physicians
provided blood transtusions and fluid infusions, along with hemo-
static treatments, including the suturing of the stab wound site, and
also administered analgesics. Blood, meant for transfusions, were
stored in a portable refrigerator and transported in the car of the
first doctor. Type O RhD (+) red blood cells were administered
to two cases, which were suspected of hemorrhagic shock in the
field, from just one blood pack.

Patients given red tags in the triage were distributed across sev-
eral medical institutions for prioritized transport, and triage
was repeated by several physicians dispatched to the field for
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Time Event
(elapsed in min)?

Around 2:10am

Occurrence of incident.

2:56 am (0) Fire department notified by police.

3:02 am (6) Arrival of the first responding emergency team.

3:09 am (13) Incident command post set up for the mass
emergency case.

3:16 am (20) First entry of police department and police
into the facility through the first floor of the
west wing.

3:19 am (23) Triage initiated in response to the identification
of multiple injured persons on the first floor of
the west wing.

3:24 am (28) Information shared that the perpetrator was
apprehended (unknown if the perpetrator was
without accomplices).

3:34 am (38) Request for the dispatch of physicians to the
field initiated.

4:03 am (67) Safety of the field secured, once the absence of
accomplices confirmed.

4:11 am (75) The number of injured individuals identified as
over 30 upon triage in the west wing.

4:16 am (80) Transport of casualties to the hospital initiated.

4:18 am (82) First-aid station set up.

4:20 am (84) East wing entered; triage continued while

severe casualties were transported to the
first aid station.

Arrival of the first doctor car to the field.

Death confirmation of black-tagged casualties
initiated in the field triage by physicians
dispatched to the field.

Ultimate triage result: 19 black, 20 red, 4 yellow,
and 2 green casualties.

Death confirmation of the black-tagged
casualties completed in the field triage.

4:40 am (104)
5:15 am (139)

7:00 am (244)

7:03 am (247)

7:35 am (282) Transport of all casualties with the
exception of those confirmed dead on the
field completed.

Maruhashi, © 2019 Prehospital and Disaster Medicine

Table 1. Time Course
3Course of events from the time of notification to the fire
department.

cardiopulmonary arrest casualties. Death was confirmed on the
field for all the casualties given black tags. The transportation of
all the casualties was completed at 7:35am, four hours and 39
minutes after the notification to the police department (T'able 1).
The final field triage category count was: 20 red, four yellow,
two green, and 19 black tags. All the casualties (n=26) except
the 19 black tag casualties were transported to one of the six
neighboring medical institutions (Table 2). This incident involved
30 emergency teams and 12 fire department teams, with assistance
from neighboring fire departments.

Treatment

The study hospital is located approximately 25km away from
Yamayuri-en, requiring approximately 40 minutes of transporta-
tion by land. It supervises the medical control of the area and is
the only Level I trauma center in the vicinity, with a total of 41

physicians, including three surgeons in the critical care center,
one plastic surgeon, and 19 residents. At the time of the incident,
there were five emergency physicians on night duty, including two
emergency staff and three residents. During normal operational
hours (5:00am-5:00pm), physicians are dispatched to the field
for severe casualties on a doctor car, but this was not available at
the time of the incident, and staff members such as physicians
and drivers had to be called on emergency; thus, the doctor car
was dispatched two hours and 42 minutes after notification by
the fire department. Based on the information received from the
physicians dispatched to the field, the critical care center led the
preparation in the hospital. First, a disaster response headquarters
was set up in the hospital, and all staff physicians at the critical care
center were called on an emergency basis at 5:40am. Plastic sur-
geons and otorhinolaryngologists were also called, and all surgeries
scheduled for that day across departments were temporarily sus-
pended so as to allow for the casualties of this incident to be oper-
ated on with a high-degree of urgency and priority. Fourteen
casualties were received in the three hours and 26 minutes between
5:46am and 9:12am. The field triage categories of the 14 casualties
were: eight red, four yellow, and two green tags. A total of 104 staff
members from the study hospital responded, including 42 physicians
and nurses, administrative staff, and radiology technicians.

A temporary disaster response headquarters and triage area were
set up at the entrance of the critical care center to re-triage the
casualties on arrival, and they were transported to care areas by
triage categories. Teams comprising two to four physicians and
nurses were formed to examine and treat each casualty.

The median age of the transported casualties was 41 (interquartile
range [IQR] = 35.5 — 42.0) years. Their vital signs on arrival at the
hospital were systolic pressure 115 (95.5 — 130.0) mmHg, heart
rate 91.5 (81.25 — 96.75) bpm, respiratory rate 20 (19 — 22)
breaths/min, and consciousness level Glasgow Coma Scale 11
(11 — 12). Three casualties (21.4%) were in hemorrhagic shock
on arrival at the hospital, but rapidly recovered after the first
transfusion.

All 12 facility residents had multiple cervical stab wounds
(median four wounds; IQR = 3.75 - 6.0). A total of 91.7% of these
stab wounds were in mid-neck Zone II region, between the cricoid
and the angle of the mandible.® One patient had a stab wound to
the chest as well, resulting in pneumothorax, and a drain was
inserted into the thoracic cavity. Of the 12 patients, 10 (83.3%)
could not remain in a relaxed state during the examination and test-
ing, so the administration of analgesics was required. Of the 12
patients with cervical stab wounds, four (33.3%) required emer-
gency surgery, and the rest were sutured on an out-patient basis.
One patient had already been sutured on the field. All patients
requiring emergency surgery had deep wounds, and trauma sur-
geons led surgery to treat injuries to the carotid vein, thyroid gland,
nerves (brachial, facial, and accessory nerves), and the trachea.

Eight of the casualties, including five who entered the intensive
care unit, were hospitalized at the study institution. Since their con-
ditions stabilized after the initial treatment, four were transferred to
other hospitals, and two were discharged home after receiving out-
patient treatments. Of the eight patients who were hospitalized at
the institution, three were transported to a neighboring hospital
within the first day. Of the five casualties who were hospitalized
for treatment, one was discharged home, and four were transferred
to other neighboring medical institutions at a later date. There were

no deaths among the casualties transported to the study hospital
(Table 3).
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Destination Direct Distance from Total
Institution Crime Scene Field Triage Categories

Red Yellow Green

Study Hospital 18 km 6 7 1 14
Hospital A 7 km 3 1 4
Hospital B 25 km 1 2 3
Hospital C 20 km 2 2
Hospital D 21 km 1 1
Hospital E 21 km 2 2

Total 13 10 3 26

Maruhashi, © 2019 Prehospital and Disaster Medicine

Table 2. List of Destination Hospitals and Number of Transported Persons

The standard medical services provided at the hospital resumed
at 8:00am when the final number of casualties to be received was
more or less known. The disaster response headquarters was dis-
missed at 3:55pm upon the completion of all transfers.

Discussion

In this incident, a majority of the victims were severely disabled
individuals, and this was further complicated by the fact that they
were all casualties of stabbing by a third party. Furthermore, the
interactions between several factors, such as geography and the
time of day in which it occurred, made the execution of medical
activities on the field noticeably challenging. Many of the casualties
had impaired communication skills and were unable to provide
direct descriptions of the situation. Thus, it was extremely difficult
for the first responder emergency team to gain an understanding of
the incident in the initial stages; it took approximately one hour and
20 minutes for all the information to be collected. The locations of
the residential wards of the facility, which were dispersed over a vast
area, also contributed to the challenge. Furthermore, it was a case of
murder and injury inflicted by a third party; thus, the safety of the
field was not secured when the emergency team entered the resi-
dential wards. Cooperation with the police department was crucial,
as the fire department alone could not perform the medical
activities.

The START method used by the Japanese fire department was
used for the field triage. There are numerous triage methods for
MCls, each with its own advantages and disadvantages. The lim-
itations of each method should be recognized, and the optimal
method should be selected based on the characteristics of the casu-
alties or type of disaster.”” Almost all the casualties of this incident
received stab wounds, including wounds to the neck. Unlike in the
case of trauma to the limbs, temporary hemostatic devices such as
tourniquets cannot be applied to active bleeding from the neck;
therefore, the only methods to control hemorrhage are suturing
or astriction in the field. The severity of sharp wounds tends to
be worse when inflicted by others, compared to that of self-inflicted
wounds.'? Previous studies have reported that computed tomogra-
phy is effective for the diagnosis of the severity or indication of sur-
gery for penetrating neck trauma.'! It is extremely difficult to
accurately diagnose the depth or severity in field settings; thus, a
more severe triage category must be assigned to casualties on the
field for safety reasons. However, only 12% of penetrating neck
trauma cases require surgical treatment; the majority can be treated
conservatively.!? The majority of MCIs occurring in foreign coun-
tries are a result of guns and explosives. Stab wounds like in this

incident, particularly to the neck, are extremely rare in MCls
world-wide. Thus, an optimal triage method has not yet been
established. Physicians dispatched to the field performed further
triage by severity to prioritize the order of transport to the hospital,
thereby complementing the limitations of the existing triage meth-
ods. As such, the dispatch of physicians to fields such as this, with a
high-degree of peculiarity and difficulty in making medical judg-
ments, is paramount.

In the case of MCIs, multi-institutional collaboration is
extremely important. This was emphasized in a report on the
response to the Boston Marathon terrorist attacks.? Medical insti-
tutions, as well as fire and police departments, must cooperate on
the following: cooperation with the police in a crime scene for dis-
cussions on the safety of the field; information sharing between
medical institutions and dispatching physicians to the field
between the first knowledge of the MCI and initiation of the first
action; performance of field medical services, including triage by
dispatched physicians and the fire department; and decision mak-
ing on the priority of transport or the destination hospital.
Impromptu collaborations on an emergency-basis for disaster
events are not always effective, and there is a requirement for joint
drills and conferences to increase shared awareness and prepared-
ness. Furthermore, it is also crucial to encourage collaborations
between medical institutions in an area.

Limitations

In this report, several limitations should be taken into account con-
cerning the emergency medical system in Japan. The START
method is prevalent as a method of triage for such incidents as
MClIs because what the paramedics can enforce at the site is lim-
ited. This also affects the efficiency of doctors that are dispatched to
the scene for such penetrating trauma in Japan. In other countries
where paramedics are allowed to start medical treatment at the site,
dispatching doctors to the scene may extend the time taken before
transportation. Furthermore, in such cases of MCI involving kill-
ings, from safety management perspective, before the criminal is
apprehended and the site secured, medical practices on the field
may have to be restricted.

Conclusion

In MClIs, it is extremely challenging to devise individual measures
aimed at the various hazards and groups, and it is essential to adapt
responses flexibly to make optimal changes according to the type of
disaster or characteristics of the casualties. In local disasters, the
regional medical control board plays a major role, and it must take
on a central role in not only admitting patients to the hospital, but
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No. Field Severity | No. of Stab | Zone Injured Organ, Diagnosis CT | Analgesic | Treatment | Outcome

Triage Wounds

1 Red Severe 3 I+l | Stab wounds to left posterior head, + — Sutured in | ICU

posterior neck, lip. Out-
Patient
Clinic

2 Red Severe 6 I+l | Incised wounds to anterior and right | + + Emergency |ICU

sides of neck, lower jaw, earlobe. Surgery
External jugular vein injury.
Intervertebral joint injury.
Brachial plexus injury.

3 Red Severe 4 Il | Stab wound to left neck, incised + + Emergency |ICU

wounds to right neck, right forearm. Surgery
Parotid gland injury.
Facial and accessory nerve injury.
4 Red Severe 4 Il Stab wounds to anterior neck. + - Emergency |ICU
Thyroid gland injury. Surgery
Tracheal injury.

5 Red Severe 6 Il | Stab wounds to left posterior neck, + + Sutured in | General
left cheek, penetrating wound in Out- Ward
oral cavity. Patient

Clinic

6 Red Severe 7 Il Bilateral stab wounds to neck, stab + + Sutured in | General
wounds to left anterior chest, left Out- Ward
forearm, left shoulder, and back. Patient

Incised wounds to forehead and left Clinic
chest.

7 Red Severe 4 1] Incised wounds to right posterior + + Sutured in | General
neck, left thenar eminence, right Out- Ward
forearm. Patient

Clinic

8 Red Moderate 4 Il Incised wounds to left lower jaw, left | — + Sutured On- | Discharge
anterior neck, right anterior neck, Site
posterior head.

9 Green Severe - - Facial contusion, central cervical + - - Transfer
cord injury.

10 Yellow Moderate 4 1] Stab wounds to right neck, left - + Sutured in | Transfer
superior neck, left inferior neck, Out-
incised wound to right dorsum of Patient
hand. Clinic

11 Yellow Severe 5 Il Stab wound to neck, incised wound | + + Emergency |ICU
to left neck, left shoulder, back, Surgery
right medial hallux.

Thyroid gland injury.
12 Yellow Severe 4 1+l Stab wounds to right neck, chest. + + Sutured in | Transfer
- - Out-
Right ti t th .
ight traumatic pneumothorax Patient
Clinic

13 Yellow Moderate 8 II+11I | Stab wounds to left neck, left + + Sutured in | Transfer
shoulder, left dorsum of hand, right Out-
carpal region. Patient

Clinic
14 Green Mild - - Peripheral nerve injury. - - - Discharge

Table 3. Casualties Transported to Study Hospital

Abbreviations: CT, computed tomography; ICU, intensive care unit.

Maruhashi, © 2019 Prehospital and Disaster Medicine
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also in dispatching physicians to the field or leading collaborations
with neighboring medical institutions. Furthermore, horizontal
communication and interactions should be reinforced by the for-
mulation of protocols and conduction of joint training for effective
inter-department collaborations on the field.
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