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ABSTRACT

It was a pilot study for developing an algorithm to determine the presence or absence of cervical spine injury
by analyzing the severity factor of the patients in motor vehicle occupant accidents. From August 2012 to
October 2016, we used the KIDAS database, called as Korean In—Depth Accident Study database, collected from
three regional emergency centers. We analyzed the general characteristics with several factors. Moreover, cervical
spine injury patients were divided into two groups: Group 1 for from Quebec Task Force (hereinafter ‘QTF’)
grade 0 to 1, and group 2 for from QTF grade 2 to 4. The score was assigned according to the distribution ratio
of cervical spine injured patients compared to the total injured patients, and the cut—off value was derived from
the total score by summation of the assigned score of each factors. 987 patients (53.0%) had no cervical spine
injuries and 874 patients (47.0%) had cervical spine injuries. QTF grade 2 was found in 171 patients (9.2%)
with musculoskeletal pain, QTF grade 3 was found in 38 patients (2.0%) with spinal cord injuries, and QTF grade
4 was found in 119 patients (6.4%) with dislocation or fracture, respectively. We selected the statistically significant
factors, which could be affected the cervical spine injury, like the collision direction, the seating position, the
deformation extent, the vehicle type and the frontal airbag deployment. Total score, summation of the assigned
each factors, 10 was presented as a cut—off value to determine the cervical spine injury. In this study, it was
meaningful as a pilot study to develop algorithms by selecting limited influence factors and proposing cut—off value
to determine cervical spine injury. However, since the number of data samples was too small, additional data
collection and influencing factor analysis should be performed to develop a more delicate algorithm.
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Fig. 1 Korea in—depth accident study (KIDAS) investigation
system
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2.2. Abbreviated Injury Score(AIS) and Injury Severity
Score(ISS)
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for the Advancement if Automotive Medicine, AAAM)
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2.3. Collision deformation classification(CDC) code
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Table 1 Distribution of cervical spine injury patients by Quebec

Task Force
Patients (n) Portion (%)

Grade 0 987 53.0
Grade 1 546 29.3
Grade 2 171 9.2
Grade 3 38 2.0
Grade 4 119 6.4

Total 1,861 100.0
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Table 2 General characteristics of the cervical spine injury

patients
Group 1 Group 2
Variables (N=1,533) (N=328) | p—value
n (%) or meantS.D

Sex, male 912(59.5) 218(66.5) 0.022

Age (years) 43.0£18.0 46.1t16.4 0.003

Height (cm) 164.8+11.9 165.8+13.2 0.250

Weight (kg) 63.0+15.6 64.2+13.2 0.186

BMI (kg/m?) 23.4£3.5 23.3£3.7 0.699

Seating Position < 0.001
1st row 1,184(77.2) | 288(87.8)
2nd row 328(21.4) 38(11.6)
3rd row 21(1.4) 2(0.6)

Vehicle Type < 0.001
Sedan 786(51.3) 183(55.8)

SUV 351(22.9) 60(18.3)
Light truck 217(14.2) 68(20.7)
Van 145(9.5) 14(4.3)
Bus 21(1.4) 3(0.9)
Heavy truck 13(0.8) 0(0.0)

Impact Direction 0.002
Front 747(48.7) 156(47.6)

Left 122(8.0) 23(7.0)
Right 127(8.3) 22(6.7)
Back 164(10.7) 20(6.1)
Rollover 272(17.7) 88(26.8)
Multiple 101(6.6) 19(5.8)

Crush Extent < 0.001
Zone 1 645(42.1) 98(30.1)

Zone 2 640(41.8) 151(46.3)
Zone 3 247(16.1) 77(23.6)

Seatbelt 0.490
Fastened 912(59.5) 202(61.6)
Unfastened 575(37.5) 120(36.6)

Unknown 46(3.0) 6(1.8)

Frontal Airbag 0.005
Deployed 356(23.2) 98(29.9)
Undeployed 1,132(73.8) 214(65.2)

Unknown 45(2.9) 16(4.9)
Side Airbag 0.068
Deployed 65(4.2) 19(5.8)
Undeployed 1,376(89.8) 280(85.4)
Unknown 92(6.0) 29(8.8)
Collsiion speed 45.4422.2 46.9+21.2 0.523
Delta—V 28.4122.3 26.71£20.7 0.498
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Table 3 Scoring about the coefficient factors related to
cervical spine injury

oA A olgE-1EF A

2. o] A

Ll

S7 - MER AAE oY

&

Tl 747} 233 138E& F-ofsi8it). AFER
A E ) light truck®] 23.9%% 71 B3 68
olstlon =M =Z sedan, SUV, bus, vanol we} 7
FE A5 Holadnh heavy trucke AN At &
7} SARAA T ERTFAd o] Q7] Wiz ofdl| ulE H4E
F-oJ5ioit). AW o oju Aylef wel AR, HAT
o] 21.6%% 7P WAL 24 Folatglon] wlHlw
o] th&olqith vl BXEIL BUAT HEEE sk
A7 2 4 7] ol 08-S F-ofsksith

e

3.5. AFE TS Y3 A2z (Cut—off value)

Table 4= Table 3914 7+ A wrjct H4sle gh&
kste] AFEd s A e dagks 2SIk &
abzko] 991 - A SR} SAGSEE 100.0%0]
AT ARFEHE ZHS 0.0%0)Q 01} EAAO R Fos)

=

Odds Ratio Portion Score A kHp=0.144), AEFE= Eo)%7} 69.5%0]%
Tmpct Direction oma Wgtow RAAGN, 2L P Bk
Front Ref. 17.3 5 o] 1191 A% P dFEE 95.0%, S ASEE 98.5%
Left 0.687 15.9 4
Right 0.890 148 2 Table 4 Cut—off values according to a sensitivity and a
Back 0.710 10.9 1 specificity between total score of coefficient factors
Rollover 1.906 24 .4 6 and cervical spine injury
Maltiple 0.1 108 ’ Total score value Group. | Group p—value
Seating Position 1 2
1st row Ref. 19.6 3 Occupants (N) 10 0
2nd row 0.476 10.4 2 <9 | Between groups (%) | 100.0 0.0 0.144
3rd row 0.392 8.7 1 o In group (%) 0.7 0.0
Crush Extent Occupants (N) 1,522 | 326
Zone 1 Ref. 13.2 1 >9 | Between groups (%) | 82.4 17.6
Zone 2 1.604 19.1 2 In group (%) 99.3 | 100.0
Zone 3 2.346 23.8 3 Occupants (N) 38 0
Vehicle Type <10 | Between groups (%) | 100.0 0.0 <0.05
Sedan Ref. 18.9 5 10 In group (%) 2.5 0.0
SUV 0.675 14.6 4 Occupants (N) 1,494 | 326
Light truck 0.737 23.9 6 >10 | Between groups (%) | 82.1 17.9
Van 0.268 8.8 2 In group (%) 97.5 | 100.0
Bus 0.428 12.5 3 Occupants (N) 96 5
Heavy truck 0 0 1 <11 | Between groups (%) | 95.0 5.0 <0.05
Frontal Airbag n In group (%) 6.3 1.5
Deployment Ref. 21.6 2 Occupants (N) 1436 | 321
Undeployment 0.877 15.9 1 >11 | Between groups (%) | 81.7 18.3
Unknown 0.855 26.2 0 In group (%) 93.7 | 985
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