
Review began 10/20/2022 
Review ended 11/30/2022 
Published 12/01/2022

© Copyright 2022
Kujirai et al. This is an open access article
distributed under the terms of the Creative
Commons Attribution License CC-BY 4.0.,
which permits unrestricted use, distribution,
and reproduction in any medium, provided
the original author and source are credited.

Blast Injuries by an Improvised Explosive Device
in Japan: A Case Report
Dai Kujirai  , Ryo Fujii  , Daiki Kaito  , Rakuhei Nakama  , Yoshimitsu Izawa 

1. Department of Surgery, Saiseikai Utsunomiya Hospital, Tochigi, JPN 2. Department of Emergency Medicine, Ageo
Central General Hospital, Saitama, JPN 3. Department of Emergency and Critical Care Medicine, Keio University School
of Medicine, Tokyo, JPN 4. Department of Diagnostic Radiology, National Cancer Center Hospital East, Chiba, JPN 5.
Department of Emergency and Critical Care Medicine, Jichi Medical University, Tochigi, JPN

Corresponding author: Dai Kujirai, manutwenty@gmail.com

Abstract
Blast injuries caused by an improvised explosive device (IED) are becoming more common in civilian
settings. However, physicians may not be familiar with the treatment and management of blast-injured
victims. To the best of our knowledge, this is the first case report of a blast injury caused by an IED in Japan.

A 64-year-old man was admitted to our hospital’s emergency department after sustaining a blast injury. His
vital signs were stable, but he had multiple small wounds with embedded foreign bodies that were consistent
with injuries sustained by IED victims. The patient was treated for his injuries and was moved to another
hospital on day 37. Knowledge about blast injuries caused by IEDs and management strategies for mass
casualties are both necessary.
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Introduction
Historically, blast injuries in the civilian population have been rare and were most often caused by an
accidental explosion or fire. Recently, the number of blast-related injuries caused by incendiary devices is
increasing, not only in the military but also in civilian settings [1]. Bombs called "improvised explosive
devices" (IEDs) are increasingly deployed in terrorist attacks and are becoming a public concern [2-4]. The US
Department of Defense defines IEDs as devices that are placed or fabricated in an improvised manner; that
incorporate destructive, lethal, noxious, pyrotechnic, or incendiary chemicals; that are designed to destroy,
disfigure, distract, or harass; and that often include materials from military sources [1,5]. IEDs can be used
in roadside bombings, mines, explosively formed projectiles, and suicide bombings [6]. Given the widespread
threat of terrorism, every physician involved with emergency care should be familiar with the treatment and
management of blast-injured victims of terrorist bombings [7], as blast injury encompasses a unique
combination of physical trauma. To the best of our knowledge, this is the first case report of a blast injury
caused by an IED in Japan.

Case Presentation
A 64-year-old man with no known medical history was admitted to our hospital’s emergency department
because of a blast injury he sustained from an IED while walking in a park. At the scene, four people were
injured and triaged, one of them as black (Category 0) and the others as red (Category I). One of the patients,
who had been triaged as "red," was placed on a backboard, immobilized, and transported by ambulance to
our emergency department.

On presentation, the patient was alert and well-oriented, and his mental state registered 15 on the Glasgow
Coma Scale. His blood pressure was 154/80 mmHg, his pulse was 78 beats per minute, his respiratory rate
was 20 per minute, and his oxygen saturation was 97% (with an oxygen flow of 10 L per minute supplied by a
nonrebreathing mask). He had multiple small wounds on his left side (Figure 1).
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FIGURE 1: Multiple small wounds on the patient upon arrival.
Multiple small wounds were present in the neck (a), left upper limb and left trunk (b and c), and left lower limb (d).

He complained of hearing difficulty in his right ear and paresthesia in his left upper limb. As a part of the
primary and secondary surveys, we performed a radiographic examination and computed tomography (CT)
scanning. Multiple fragments of foreign bodies were found in his wounds, but none of them had penetrated
the peritoneal, pleural, and cranial cavities (Figure 2).

FIGURE 2: Computed tomography scan and radiograph of the patient.
Foreign bodies such as nails and metal fragments were found in the neck (a), trunk (b), left upper limb (c), left
lower limb (d).

A left tympanic membrane rupture was suspected but not visualized on otoscopic examination. As wound
contamination was not so evident, we performed postexposure prophylaxis using tetanus toxoid. We
determined the patient’s Injury Severity Score (ISS) to be 11 and his Revised Trauma Score (RTS) to be 7.841.

In the operating room, all wounds were well irrigated and debrided, and foreign bodies were removed as far
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as possible. The patient’s postoperative course was mostly uneventful. His paresthesia persisted, and a CT
myelography on hospital day nine revealed a left brachial plexus injury. On hospital day 37, the patient was
moved to another hospital for further rehabilitation.

Discussion
Blast injury is currently recognized as having four different mechanisms of injury [1], although recently, a
fifth mechanism has been proposed [8]. Primary blast injuries consist of the blast overpressure and
transmitted force, which cause direct tissue damage. This force has a concentrated effect on the air-tissue
interface and tends to be greater in closed spaces than in open spaces. Secondary blast injuries consist of
debris displaced by blast overpressure and cause a combination of penetrating and blunt trauma. Tertiary
blast injuries consist of the displacement of a casualty by the force of peak overpressure and blast winds,
which cause closed head injuries, blunt abdominal trauma, tissue contusions, or fractures. Quarternary blast
injuries consist of miscellaneous injuries not classified in the previous three mechanisms. They include
burns, asphyxia from toxic substances, and psychological trauma. Quinary blast injuries are characterized by
a hyperinflammatory state caused by blast injuries that is unrelated to the complexity or severity of the
trauma. Such knowledge of blast injuries is essential in the management of each patient. Most of our case's
injuries derived from secondary blast injuries, but an immediate head-to-toe assessment is necessary to rule
out other injuries. One major reflecting point was that initial triage and decontamination of the patient
should be performed outside the emergency department.

Initial assessment of blast-injured patients may be possible with the SALT (sort-assess-lifesaving
interventions-treatment/transport) triage system [9], and portable otoscopes and pulse oximetry equipment
may be useful for possible blast-injured patients in further assessment [10]. We should also keep in mind that
the treatment of penetrating trauma from IEDs does not always require immediate surgical excision of
shrapnel, although delaying treatment for several years has some risk of later complications [11]. Removal of
shrapnel is recommended only when it involves intra-articular, neurovascular, or weight-bearing areas or
the toxic effects of metals such as lead are expected. We removed the shrapnel as we could not exclude the
toxic effects of the unknown metals.

Previously, blast injuries caused by explosive devices were seen mostly on the battlefield, but they have
increasingly been seen in civilian settings. IEDs have been used in terrorist bombings around the world and
have caused considerable damage. It may be necessary to manage many injured patients simultaneously in a
mass casualty incident. In such a situation, details about the explosive device, geography, victim, and status
of other casualties are very important information for patient risk stratification [12]. We had to consider
chemical, biological, radiological, nuclear, or explosive (CBRNE) agents and assess the need for
decontamination before the patient's arrival. Early recognition and appropriate triage for CRBNE casualties
are needed to minimize secondary contamination [13]. Furthermore, blast exposure has recently been
identified as an independent factor influencing psychiatric symptoms other than post-traumatic stress
disorder and mild traumatic brain injury [14]. In this respect, the long-term impact of a blast injury cannot
be underestimated.

Our case was very similar to the cases of many of the victims of the Boston Marathon bombing in 2013 [15],
the London attacks in 2005 [16], and the Manchester Arena bombing in 2017 [17]. In Boston, 118 patients
were treated at the nine closest hospitals, with a total of 264 victims treated in 27 hospitals. In London,
more than 700 people were injured, and more than 200 patients were transferred to the closest hospital. In
Manchester, 153 people were injured, and most of them were transferred to 11 hospitals. We should keep in
mind that such casualties typically arrive at hospitals within several hours. In this case, we rapidly shared
information with other departments within the hospital and prepared for further patient arrivals. Four
people were injured in this incident, but no other people were transported to our hospital after this patient’s
admission. In this case, we took care to confirm that no other casualties from the blast incident had been
admitted before proceeding to surgery.

Conclusions
Blast injuries caused by IEDs may occur suddenly in civilian settings and could constitute a mass casualty
incident. A management strategy for mass casualties is therefore essential for each healthcare system and
should be determined and established as soon as possible, wherever none is currently in place. In addition,
we must always consider the possibility of CBRNE incidents in such a situation.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other

2022 Kujirai et al. Cureus 14(12): e32118. DOI 10.7759/cureus.32118 3 of 4



relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
We would like to thank Editage (www.editage.com) for English language editing.

References
1. Wolf SJ, Bebarta VS, Bonnett CJ, Pons PT, Cantrill SV: Blast injuries. Lancet. 2009, 374:405-15.

10.1016/S0140-6736(09)60257-9
2. Craigie RJ, Farrelly PJ, Santos R, Smith SR, Pollard JS, Jones DJ: Manchester Arena bombing: lessons learnt

from a mass casualty incident. BMJ Mil Health. 2020, 166:72-5. 10.1136/jramc-2018-000930
3. Gutierrez de Ceballos JP, Turégano Fuentes F, Perez Diaz D, Sanz Sanchez M, Martin Llorente C, Guerrero

Sanz JE: Casualties treated at the closest hospital in the Madrid, March 11, terrorist bombings . Crit Care
Med. 2005, 33:S107-12. 10.1097/01.ccm.0000151072.17826.72

4. Deshpande AA, Mehta S, Kshirsagar NA: Hospital management of Mumbai train blast victims . Lancet. 2007,
369:639-40. 10.1016/S0140-6736(07)60305-5

5. Ramasamy A, Harrisson SE, Clasper JC, Stewart MP: Injuries from roadside improvised explosive devices . J
Trauma. 2008, 65:910-4. 10.1097/TA.0b013e3181848cf6

6. Ramasamy A, Hill AM, Clasper JC: Improvised explosive devices: pathophysiology, injury profiles and
current medical management. J R Army Med Corps. 2009, 155:265-72. 10.1136/jramc-155-04-05

7. Mathews ZR, Koyfman A: Blast Injuries. J Emerg Med. 2015, 49:573-87. 10.1016/j.jemermed.2015.03.013
8. Kluger Y, Nimrod A, Biderman P, Mayo A, Sorkin P: The quinary pattern of blast injury . Am J Disaster Med.

2007, 2:21-5.
9. Lerner EB, Schwartz RB, Coule PL, Pirrallo RG: Use of SALT triage in a simulated mass-casualty incident .

Prehosp Emerg Care. 2010, 14:21-5. 10.3109/10903120903349812
10. DePalma RG, Burris DG, Champion HR, Hodgson MJ: Blast injuries. N Engl J Med. 2005, 352:1335-42.

10.1056/NEJMra042083
11. Eylon S, Mosheiff R, Liebergall M, Wolf E, Brocke L, Peyser A: Delayed reaction to shrapnel retained in soft

tissue. Injury. 2005, 36:275-81. 10.1016/j.injury.2004.09.005
12. Ritenour AE, Baskin TW: Primary blast injury: update on diagnosis and treatment . Crit Care Med. 2008,

36:S311-7. 10.1097/CCM.0b013e31817e2a8c
13. Bland SA: Chemical, biological, radiological and nuclear (CBRN) casualty management principles . Conflict

and Catastrophe Medicine. 2013, 747-70. 10.1007/978-1-4471-2927-1_46
14. Martindale SL, Ord AS, Rule LG, Rowland JA: Effects of blast exposure on psychiatric and health symptoms

in combat veterans. J Psychiatr Res. 2021, 143:189-95. 10.1016/j.jpsychires.2021.09.021
15. Singh AK, Ditkofsky NG, York JD, et al.: Blast Injuries: from improvised explosive device blasts to the Boston

marathon bombing. Radiographics. 2016, 36:295-307. 10.1148/rg.2016150114
16. Ryan J, Montgomery H: The London attacks--preparedness: terrorism and the medical response . N Engl J

Med. 2005, 353:543-5. 10.1056/NEJMp058177
17. Dark P, Smith M, Ziman H, Carley S, Lecky F: Healthcare system impacts of the 2017 Manchester Arena

bombing: evidence from a national trauma registry patient case series and hospital performance data.
Emerg Med J. 2021, 38:746-55. 10.1136/emermed-2019-208575

2022 Kujirai et al. Cureus 14(12): e32118. DOI 10.7759/cureus.32118 4 of 4

https://dx.doi.org/10.1016/S0140-6736(09)60257-9
https://dx.doi.org/10.1016/S0140-6736(09)60257-9
https://dx.doi.org/10.1136/jramc-2018-000930
https://dx.doi.org/10.1136/jramc-2018-000930
https://dx.doi.org/10.1097/01.ccm.0000151072.17826.72
https://dx.doi.org/10.1097/01.ccm.0000151072.17826.72
https://dx.doi.org/10.1016/S0140-6736(07)60305-5
https://dx.doi.org/10.1016/S0140-6736(07)60305-5
https://dx.doi.org/10.1097/TA.0b013e3181848cf6
https://dx.doi.org/10.1097/TA.0b013e3181848cf6
https://dx.doi.org/10.1136/jramc-155-04-05
https://dx.doi.org/10.1136/jramc-155-04-05
https://dx.doi.org/10.1016/j.jemermed.2015.03.013
https://dx.doi.org/10.1016/j.jemermed.2015.03.013
https://europepmc.org/article/med/18268871
https://dx.doi.org/10.3109/10903120903349812
https://dx.doi.org/10.3109/10903120903349812
https://dx.doi.org/10.1056/NEJMra042083
https://dx.doi.org/10.1056/NEJMra042083
https://dx.doi.org/10.1016/j.injury.2004.09.005
https://dx.doi.org/10.1016/j.injury.2004.09.005
https://dx.doi.org/10.1097/CCM.0b013e31817e2a8c
https://dx.doi.org/10.1097/CCM.0b013e31817e2a8c
https://dx.doi.org/10.1007/978-1-4471-2927-1_46
https://dx.doi.org/10.1007/978-1-4471-2927-1_46
https://dx.doi.org/10.1016/j.jpsychires.2021.09.021
https://dx.doi.org/10.1016/j.jpsychires.2021.09.021
https://dx.doi.org/10.1148/rg.2016150114
https://dx.doi.org/10.1148/rg.2016150114
https://dx.doi.org/10.1056/NEJMp058177
https://dx.doi.org/10.1056/NEJMp058177
https://dx.doi.org/10.1136/emermed-2019-208575
https://dx.doi.org/10.1136/emermed-2019-208575

	Blast Injuries by an Improvised Explosive Device in Japan: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Multiple small wounds on the patient upon arrival.
	FIGURE 2: Computed tomography scan and radiograph of the patient.

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


