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Accidental Injuries from Explosion of a Compressed Natural Gas Bus

Seok Hee Jang, M.D.!, Hyuk Joong Choi, M.D.!, Hyung Goo Kang, M.D.,
Tae Ho Lim, M.D., Bo Seung Kang, M.D.!

Department of Emergency Medicine, Hanyang University Hospital, Seoul, Korea
Department of Emergency Medicine, Hanyang University Guri Hospital, Guri, Korea'

Purpose: During August 2010, a natural gas fuel cylinder on a bus exploded in downtown Seoul, injuring 20
citizens. This kind of blast injury has never been reported in Korea before. Thus, the goal of this study was to
review the clinical features of these victims to help physicians manage similar cases and to understand the risk
factors associated with blast injuries in everyday life.

Methods: Twenty (20) victims who visited nearby emergency departments, and 3 peoples left hospital with-
out care. Seventeen (17) victims were included in this study, and the following factors were investigated: age,
sex, type of hospital, diagnosis of injury, injury mechanism, position of victim (in-bus/ out of bus), classifica-
tion of injury severity with START (simple triage and rapid treatment), and classification of injury according to
the mechanism of the blast injury.

Results: The victims included 8 males (47%), 9 females (53%). The mean age was 37.5+12. Thirteen (13)
victims were transferred to two tertiary hospitals, and 4 were transferred to two secondary hospitals. The types
of injury were 3 fractures, 2 ligaments injuries, 6 contusions, 4 abrasions, and 3 open wounds (one of them was
combined fracture). According to START classification, 17 victims were 1 immediate, 11 minor, 5 delayed,
and no death. Classifications according to the mechanism of the blast injury were 1 primary injury, 6 secondary
injuries (2 of them combined other mechanism), 3 tertiary injuries and 9 quaternary injuries.

Conclusion: Trauma care physicians should be familiar with not only the specific types of injuries from blast
accidents, but also the potential accidents that may occur in public facilities. (J Korean Soc Traumatol
2011;24:129-135)
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Table 1. The mechanism of the blast injury

Category Characteristic Body part affected Types of injury

Primary Unique to high energy blast, Gasfilled structures Blast lung (pulmonary barotrauma)

results from the impact of are most susceptible TM rupture and middle ear damage
the overpressurization wave - lungs, Gl tract, and Intestinal perforation
with body surfaces. middle ear Globe (eye) rupture
Traumatic amputation
Secondary Results from flying debris and Any body part may be affected Penetrating ballistic (fragmentation)
bomb fragments or blunt injuries
Eye penetration (can be occult)

Tertiary Results from individual s being Any body part may be affected Fracture and traumatic amputation

thrown by the blast wind Closed and open brain injury

Quaternary All explosion-related injuries, Any body part may be affected Burns (flash, partial, and full

illnesses, or diseases not dueto
primary, secondary, or tertiary
mechanisms.

Includes exacerbation or
complications of existing
conditions.

thickness), crush injuries

Closed and open brain injury
Asthma, COPD, or other breathing
problems from dust, smoke, or toxic
fumes, angina, hyperglycemia,
hypertension
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= Under 2 Seconds
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IMMEDIATE
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Fig. 1. Simple Triage and Rapid Treatment (START)
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cylinders and the passengers (A: the exploded cylinder). The numbers of the passengers are identical to those of patientsin
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Fig. 2. (A) A lateral view of the CNG bus with eight fuel cylinders under the floor. (B) The floor plan shows the location of the fuel
Table 2.
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Table 2. Injuries of the CNG bus explosion

No.*  Sex Age Injuries Transfered Location of START! Mechanism of

Hospital ' victims blast injury
1 F 28 Calcaneal open fracture, 3 Passenger immediate 1
both Lumbar fracture, 3rd-5th
Sacral fracture

2 M 50 Ankle contusion, Rt 3 Near Car driver minor 3

3 M 51 Multiple contusions 3 Near Car driver minor 3

4 F 22 Distal radius fracture, 3 Passenger delayed 2,4

Rt Knee laceration, both
5 M 31 Hand laceration, Rt 3 Passenger delayed 2,3
Chin laceration

6 M 62 Forehead abrasion 2 Passenger minor 2

7 M 25 Forehead abrasion 2 Passenger minor 2

8 M 25 Multiple abrasion 3 Passenger minor 2

9 M 33 Scalp Laceration 3 Passenger delayed 2

10 F 49 Leg contusion, Lt 2 Passenger minor 4

11 F 46 Ankle sprain, Rt 2 Passenger minor 4

12 F 40 Elbow contusion, Rt 3 Passenger minor 4

Abdominal contusion
13 F 29 Ankle abrasion, Lt 3 Passenger minor 4
14 F 24 Cerebral concussion, 3 Passenger minor 4
Knee contusion, Rt

15 M 26 Ankle sprain, Rt 3 Passenger minor 4

16 F 48 Hip contusion, Lt 3 Passenger delayed 4

17 F 49 Calcaneal fracture, both 3 Passenger delayed 4

*: The identification number of patient corresponds identically to that of the Fig. 2.
t: The grade of hospital: secondary and tertiary, *: simple triage and rapid treatment
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