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DISCLAIMER

This document is disseminated under the sponsorship of the Department of Transportation in the interest
of information exchange. The United States Government assumes no responsihility for the contents or use
thereof.

The opinions, findings, and conclusions expressed in this publication are those of the authors and not
necessarily those of the Nationd Highway Traffic Safety Administration.

The crash invedtigation process is an inexact science which requires that physical evidence such as skid
marks, vehicular damage measurements, and occupant contact points are coupled with the investigator's
expert knowledge and experience of vehicle dynamics and occupant kinematicsin order to determine the
pre-crash, crash, and post-crash movements of involved vehicles and occupants.

Because each crashis a unique sequence of events, generdized conclusions cannot be made concerning
the crashworthiness performance of the involved vehiclg(s) or ther safety systems.
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Final Case Report
Veridian Engineering Case No. CA99-045
Front Right Air Bag Related Child Fatality
Puerto Rico
December, 1996

Background

Veridian Engineering (formerly Cagpan Operations of Veridian) was notified of asingle vehicle crash
invalving a 1995 Hyundai Accent by the Crash Investigation Divison (CID) of the Nationd Highway
Tredfic Safety Adminigration (NHTSA). The crash natification originated with the Office of Defects
Investigations (ODI) as ODI had been informed that the 1995 Hyundai was involved in an off roadway
crashand that thedua front air bag system had deployed. TheVeridian Engineering investigetion teamwas
requested to conduct aremote investigation to determine the relationship between the vehicl€e's deployed
ar bag system and the fatd injuries sustained by the three year old mae seeted in the front right seet. The
team was supplied with the police accident report, emergency room medical records, and birth certificate.
These documents were written in Spanish and were trandated into English for this report. These
documents did not specify the presence or deployment status of the air bag system. Efforts to obtain
additiond information regarding these items from the investigating agency were unsuccessful.

Summary

This single vehicle crash involved a 1995 Hyundai Accent which occurred in the Territory of Puerto
Rico in the month of December, 1996 in the early evening hours. The Hyunda wastraveling onatwo lane
undivided, dark, wet, rurd roadway when it departed the left Side of the roadway in aright curve downhill
segment at apolice described higher speed than the statutory speed limit of 56 kmvh (35 mph). Thedriver
apparently logt control of the vehicle and struck the dope of a ditch with the Ieft frontal plane (Figure 1).
From the patterned injuries sustained by the front right occupant, it was presumed that the air bag system
deployed during the crash sequence with the ditch. There was no information listed in the available police
report or medica records which referred to the presence and deployment of the air bag system or the
Severity of vehicle damage.

The 3 year old maefront right occupant of the Hyundai was transported to the hospita approximately
30 minutes after the crash where he was pronounced DOA. He suffered abrasions of the face, neck and
upper torso, fracture of the left humorous, cerebral edema, subarachnoid hemorrhage, fracture of the 3¢
cervica vertebra with transection of the spina cord, contusion of the esophagus, fracture of the ribs,
contusions of the lungs with bilatera hemothorax, laceraion of the aorta, laceration of the liver, and
laceration of the mesentery. Many of these injuries (identified under the Injury section of this report)
appeared to have the same characteristics as those injuries suffered by occupantsin other crasheswhere
the deploying air bag was identified as the injury source.



The 22 year old male driver was reportedly driving while under the influence of dcohol. A blood
sample was obtained by the police and sent to alaboratory for testing. Testsresultswere not available for
thisreport. The driver was not listed by police asinjured in the crash.

Figurel Police crash scene diagram

Vehicle Data

1995 Hyundai Accent

The 1995 Hyundai Accent (unknown body type) was equipped with a dual front Supplemental
Redraint System (SRS) which alegedly deployed asthe result of theimpact with the ditch dope (“taud”).
Exterior damage to the vehicle involved the front |eft corner according to the police report. The severity
of the damage was not known nor whether the vehicle was towed from the scene.

Injury Data

The front right occupant, who was 106.7 cm (42.0") tall and weighed 17.9 kg (39.0 1bs.), more than
likely moved forward and was within the expanson zone of the front right air bag a the time of the SRS
actuation. Thiswas noted by the heavy patterned abrasion dong theright anterior of the child’ sneck and
facid areadong with numerousinternd injuries.

Rescue transported the child to the medica trestment facility where he arrived 30 minutes after the
reported time of the crash. Upon arrivd, his pupils were fixed and dilated and he was pronounced DOA.
The following table summarizes the injuriesidentified in rel ated medical records and an autopsy report and
includes the respective A1S-90 injury codes with correlaing injury sources.



INJURY - 3YEAR OLD MALE AIS90 INJURY SOURCE

1. Abrasion of the inferior aspect of the 290202.1,1 Front right air bag
mandibular region (possible)

2. Abrason of the right anterior neck 390202.1,1 Front right air bag

(possible)
3. Abrasion of the anterior superior chest area 490202.1,0 Front right air bag
(possible)

4. Fracture of theinferior third of the l€eft 752602.2,2 Unknown
humerus

5. Cerebrd edema 140668.3,9 Front right air bag

(possible)

6. Subarachnoid hemorrhage of the cerebellum 140466.3,6 Front right air bag
a theleve of the medulla (possible)

7. Fracture of the 3 cervical vertebrawith 640272.6,6 Front right air bag
transection of the spind cord (possible)

8. Fracture of the 1 and 2" right posterior ribs 450232.4,3 Sesat back support
and 1% thru 9" left posterior ribs with bilateral (possible)
hemothorax

9. Contusonsof bath lungs 441402.3,3 Front right air bag

(possible)
10. Laceration of the thoracic aorta 420206.4,4 Front right air bag
(possible)
11. Contusion of the esophagus 440802.2,8 Front right air bag
(possible)
12. Subcapsular hematoma of the liver 541810.2,1 Front right air bag
(possible)
13. Laceration of the mesentery 542020.2,8 Front right air bag
(possible)
14. Hemoperitoneum Not coded Front right air bag
due to other (possible)
internd
injuries




OCCUPANT KINEMATICS

The 22 year old mde driver and his 3 year old son were traveling along a rura roadway when the
vehide departed the left Side of aright curve section. The policeindicated thet the vehicle was going faster
than the posted speed limit when the driver lost control on the wet pavement. The vehicle struck thedope
of aditch which deployed the SRS. Both thedriver and front right occupant were reportedly unrestrained
at the time of the crash. From the soft tissue injury pattern noted aong child’'s face and neck region, it
appeared likely that the child had moved forward during the pre-roadway departure movement and/or
during the impact sequence with the ditch dope and was in close proximity to the front right air bag at the
time of the deployment sequence. He apparently waslooking toward theleft (possiblelooking at hisfather)
at thetime of the crash which correlated with the heavy aorasion noted by the treating physician dong the
right anterior surface of the neck.

The expanding front right air bag more than likely contacted the child's chin and neck resulting in soft
tissue contusionsand abrasions. The child' shead was subsequently hyperextended astheair bag continued
to expand resulting in cerebra edema, subarachnoid hemorrhage of the cerebellum at the level of the
medulla, and fracture of the 3¢ cervica vertebra with transection of the spind cord. The air bag then
contacted the upper chest of the boy resulting in contusions of both lungs, laceration of the thoracic aorta,
contusion of the esophagus, subcapsular hematoma of the liver, laceration of the mesentery, and
hemoperitoneum. Hisbody was subsequently propeled rearward and more than likely contacted the front
right seat back support with his back region which resulted in posterior rib fractures (1% and 2 right
posterior ribs and 1% thru 9" |eft posterior ribs).

The child was taken to a medica treatment facility by rescue where he arrived approximately thirty
minutes after the crash. He was pronounced DOA at the hospital.

The driver was not listed as injured in the crash. The police indicated the driver had been drinking
acohol prior to the crash and was given ablood test. Test results were not available for this report.



