Facial Injury after Airbag Deployment in Occupant
Motor Vehicle Accident

Hee-Young Lee*, Kang-Hyun Lee*, Jung-Hun Lee* Sil Sung*, Chan-Young Kang®*
Ho-Jung Kim**, Sang-Chul Kim**, Young-Han Youn***

Key Words : Motion analysis (&224J), Motor vehicle accident (25AFL), Injury mechanism (£237]71), Air-bag deployment
(o] B H7)), Facial injury (QFHEE4N

ABSTRACT

The purpose of this study is to evaluate the injury mechanism of facial injury related to an air—bag’s
deployment in occupant motor vehicle accident (MVA) by using Hospital Information System (HIS) and
reconstruction program, based on the materials related to motor vehicle accidents. Among patients who
visited the emergency department of Wonju Severance Christian Hospital due to motor vehicle accidents
from August 2012 to February 2014, we collected data on patients with agreement for taking the damaged
vehicle’s photos. After obtaining the verbal consent from the patient, we asked about the cause of the
accident, information on vehicle involved in the accident, and the location of car repair shop. The photos of
the damaged vehicle were taken on the basis of front, rear, left side and right side. Damage to the vehicle
was presented using the CDC code by analytical study of photo—images of the damaged vehicle, and a
trauma score was used for medical examination of the severity of the patient’s injury. Among the 309
patients with agreement for an investigation, thirty five (11.3 %) were the severe who had ISS over 15.
And also, sixteen (5.2 %) derived from the reconstructed data (maximum collision energy, maximum acceleration,
delta V) by PC—Crash. As a result, ISS including the facial injuries was affected by the condition. It was
high when the number of crash extent, the safety belt was not fastened, and the seating position of occupant
and the direction of collision is same. For accurate analysis of the relationship between occupant injury and
vehicle damage in MVAs, build—up of an in—depth database through carrying out various policies for motor
vehicle accidents is necessary for sure.
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Table 1 Description of the factors related to the motor vehicle accident

CDC code AIS code i
case | Age Gender | Vehicle - 1SS Seat | Air Role
(#) | (year) 1&2| 3| 4| 5| 6| 7| score explanation belt | bag
1 18 M 1 12 | F| Y| E| W| 4 1 Face abrasion 10 2 2 2
9 149 M 3 2lrlpl el wle 9 Orbit fracture; medial 3 1 9 1
wall, closed
3| 19 M 1 |ot|F|D|lE|W| 3| 1 Mandible fracture; | o)y ) ]
symphysis/parasymphysis
4] 64 M 1 |11 |F|L|E|W| 5] 1 Laceration of eyelid; | g |3 | o | 5
minor; superficial
5 | 24 M 1 |12|F|DlAlW| 7] 1 Laceration of eyelid; 1| 2] 2|1
minor; superficial
6 08 M 3 nlrlolelwl el 2 Maxilla fr.acture .[mcludmg 5 9 3 !
maxillary sinus]
7 30 M 1 12 | F| D| E| W| 4 2 Orbit fracture, closed 13 1 1 1
8 58 P 3 ulrl il el e 9 Orbit fracture; medial 4 9 3 9
wall, closed
9 m P 1 2lrlrl glwl e 1 Superficial mJu.ry of Face, 9 1 1 1
contusion
10| 16 M 1 12| F|R|E|w| 2| 1 [Suwerficial injury of Face, |y )
contusion
1 55 P 1 wlrlvlLlwl 9 Orbit fracture; medial 5 9 1 9
wall, closed
12 32 M 3 12 | F| D| A|W| 7 1 Face contusion 22 1 3 1
13 37 F 2 Ol | FIR|E|W| 2 1 Face abrasion 1 1 1 1
14 16 F 1 11 | F| DI E|W| 4 1 Facial bone(s) fracture 12 2 2 2
15 40 M 3 12 | F| D| E| W| 2 1 Eye laceration; cornea 6 1 3 1
Zygoma fracture;
16 66 M ! 12| F\Z)E| W5 I displaced; arch [KN II] 1 2 ! !

* Vehicle: 1—Sedan, 2—Sport Utility Vehicle, 3—Truck, 4—Van * Safety belt: 1—Belted, 2—Unbelted

# Air bags: 1—Deployed, 2—Undeployed # Role: 1-Driver, 2—Passenger
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Table 2 Comparison of facial injured occupants according
to airbag deployment involved in frontal collisions

Airbag | N Mean=Std. "
value
Collision Deployed 6 444.03+325.18
Energy 0.015
%) Undeployed | 10 | 1129.58+631.45
Maximum Deployed 6 | 426.02+1043.65
Acceleration 0.083
(m/s2) | Undeployed| 10 | 1164.87£1043.65
AV Deployed 6 34.15%21.66
0.303
(km/h) | Undeployed | 10 |  59.73+27.66
AIS 2 Deployed | 6 1.29+0.49 0,057
(point) | Undeployed | 10 1.3340.50 ’
ISS Deployed | 6 5.4314.83 0.181
(point) | Undeployed| 10 | 12.33+11.07 ’
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