zlézm i?gggﬁ? e Original Article -

Journal of Trauma and Injury
Vol. 27, No. 3, September, 2014

- Abstract -

Injury Analysis of a 25-passenger Bus
Left-quarter Turn Rollover Accident

Sang Min Park, M.D., Sang Chul Kim, M.D., Kang Hyun Lee, M.D.%,
Jae Wan Lee, Ph.D.2, Hyuk Jin Jeon, EMT., Ho Jung Kim, M.D .3,
Jin Yong Kim, M.D., Young Soo Kwak, M.D., Woo Sung Lee, M.D.*

Department of Emergency Medicine, School of Medicine, Konkuk University Chungju Hospital, Chungju, Korea
‘Department of Emergency Medicine, Wonju College of Medicine, Yonsei University, Wonju, Korea,
?Passive Safety Research Office, Korea Automobile Testing & Research Institute, Korea Transportation Safety
Authority, Hwaseong, Korea, *Department of Emergency Medicine, College of Medicine, Bucheon Hospital
of Soonchunhyang University, Korea, ‘Department of Thoracic and Cardiovascular Surgery,

School of Medicine, Konkuk University Chungju Hospital, Chungju, Korea

Purpose: Rollover motor vehicle crashes have a higher injury severity and fatality than other motor vehicle crash
types. From a left-quarter turn rollover accident of 25-passenger bus, we intend to assess the injury of the occupant and
the injury severities according to the occupants’ position.

Methods: We carried out the 3 steps investigation of occupants’ interview, visiting the repair shop and using the
police report. We analyzed injuries sustained by occupants, and compared injury severities considering column, row in
occupant’s position and passenger interaction

Results: The rollover involved 14 passengers in the bus who were all old women except a man driver. The most com-
mon injury was in the upper extremity, with six occurrences being a left clavicle fracture. Major injuries including
hemothorax and pneumothorax were diagnosed at left side of the occupant. In the comparison of injury severity among
driver’s column (left side), mid column and passengercolumn, ISS of passenger column was the highest (9.9+7.4, 8.8
+5.5, and 10.3£4.0, respectively, p>0.05). The injury severity of multiple occupants by row was higher than that of
single occupant (10.8 vs. 3, p<0.05).

Conclusion: An occupant must fasten their seat belt to prevent an injury by passenger interaction in the left-quarter
turn rollover accident of a bus. [ J Trauma Inj 2014;27:50-56 ]
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Fig. 1. Accident schematic diagram.

Fig. 2. Exterior and interior photo of a 25-passenger bus. ((A) left side of vehicle, the scratches and broken windows shows the evi-
dence of one quarter turn rollover accident. (B) the site of roof collapse lies at the rear of the bus cage)
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Table 1. Summary of injured occupantsin the mini-bus at the time of the crash.

C * g Seat Air Bag T f ] |
ase  Sex Age BMI Position Belt Deployment GCS CcRTS MAIS ISS
1 Mae 58 30.8 Driver'sside Yes No 15 7.84 1 3
2 Female 70 20.0 Row 2 driver'sside No No 15 7.84 3 17
3  Female 67 20.0 Row 2 passenger’s side No No 15 7.84 2 6
4  Femae 63 21.1 Row 3 driver'sside No No 15 7.84 2 5
5 Female 74 22.0 Row 3 mid side No No 15 7.84 2 6
6 Female 73 16.0 Row 4 driver'sside No No 15 7.84 3 14
7 Female 67 24.0 Row 4 mid side No No 15 7.84 3 17
8 Female 73 244 Row 4 passenger’ s side No No 15 7.84 3 14
9 Femade 57 19.8 Row 5 driver'sside No No 15 7.84 1 3
10 Female 68 25.4 Row 6 driver'sside No No 15 7.84 2 6
11 Femde 74 18.2 Row 6 passenger’'sside No No 15 7.84 3 11
12 Femade 67 26.7 Row 7 driver'sside No No 15 7.84 4 21
13 Female 75 229 Row 7 mid side No No 15 7.84 2 6
14 Femade 67 21.6 Row 7 mid side No No 15 7.84 2 6
Mean+SD"' 68.1+57 22.4+3.8 15.0+0.0 7.84+00 24+08 9.6+59

* BMI: body massindex

" GCS: Glasgow comascale

* cRTS: coded revised trauma score

¥ MAIS: maximal abbreviated injury scale
I'1SS: injury severity score

! SD: standard deviation

Table 2. Injury sustained and diagnosis according to occupant position in the bus.

Position

Total Number  Total Number

Injury sustained Diagnosis Driver'sside  Midside Passenger'sside  of diagnosis ~ of subject
(N=7) (N=4) (N=3)
Cerebral concussion 2 4 6
Head Scalp laceration 1(L*) 1
Face Contusion 1 1 1 3 3
Neck Cervical sprain 5 1 3 9 9
Contusion, Lt. 2(L) 2
Rib fracture 3(L) 2(L) 5
Thorax Pneumothorax 1(L) 1 7
Hemothorax 1(L) 1(L) 2
Thoracic spine Compression fracture 1 2 2
Abdomen Contusion 1(L) 1 1
. Lumbar strain 3 1 4
Lumbar spine Compression fracture 1 1 6
Shoulder sprain 3(L,R",BY) 3
Shoulder contusion 2(L) 1(L) 3
) Shoulder abrasion
Upper extremity Hand tendon injury 1(L) 1 1
Rotator cuff muscle rupture 1(R) 1
Clavicle fracture 4(L) 1(L) 1(L) 6
Calf contusion 1(R) 1
Thigh contusion 1(L) 1(L) 2
Lower extremity  Hip contusion 1(B) 1 4
Hip abrasion 1(B) 1
Pelvic fracture 1(R) 1
* L left
" R: right
* B: both
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Table 3. The comparison of injury severity score by body mass index, seat location and number of passenger in the same row.

. Number of
Variable passengers ISS* p value
BMI'
<22 7 8.9+5.2 0.600*
>22 7 10.4+6.9
Seat-1
Driver'sside 7 99+74 0.646°
The others' side 7 9.4+46
Seat-2
Driver'sside 7 99+74 0.865'
Mid side 4 8.8+55
Passenger’'sside 3 10.3+4.0
Number of passenger
in the same row
Single 2 3.0+00 0.025*
Multiple 12 10.8+5.6

* |SS: injury severity score
" BMI: body mass index
p value by Mann-Whitney test® and Kruskal-Wallis test’
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