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— Abstract —

Analysis of the Risk Factors Influencing the Severity of Injury
in Pediatric Multiple Trauma Patients

Gang Wook Lee, M.D., Sun Pyo Kim, M.D., Seong Jung Kim, M.D.,
Soo Hyung Cho, M.D., Nam Soo Cho, M.D.

Department of Emergency Medicine, College of Medicine, Chosun University, Gwangju, Korea

Purpose: The purpose of this study is, first, to analyze the risk factors that influence the severity of injury in
pediatric multiple trauma patients and, second, to present solutions for the problems related to the treatment of
such patients. Our living situations are so complicated that the danger of accidentsis truly open to children who
are not prepared. We need to draw attention to the increased numbers of various accidents involving children.

Methods: We studied patients who visited the Emergency Medical Center at Chosun University Hospital
from January 1, 2006, to December 31, 2008. Using medical records, we evaluated the general characteristics:
the mechanism of injury, the vital signs, the revised trauma score (RTS), the injury severity score (1SS), and the
hemoglibin value, which was checked at the time of visit, and the presence or the absence of emergent on regu-
lar surgery. We divided the level of injury asfollows: light level (1-8 points), mid level (9-15 points), and seri-
ous level (above 16 points). We analyzed the medical data by using SPSS 17.0 for windows.

Results: The average age of the patients examined was 8.6 years. The number of 6- to 11-year-old patients
was 96, which was the largest, but the degree of injury severity was the highest among infant (0-2 years),
according to 1SS 7.95(+6.85). The frequency of accidents was highest on sunny days, and most accidents
occurred from 16:00 to 20:00. The cause of multiple traumafor children was the greatest in the traffic accident,
(95 patients, 49.0%). In addition, the trauma caused by traffic accidents showed the highest 1SS value (9.02+
6.42) and the most serious degree (P=0.004). The ISS level of injury (8.40+6.64) for patients moved from a
secondary hospital was higher than that (6.49+5.57) for patients who visited the medical center directly. The
severity of injury was highest for patients who used a 119 ambulance (8.84+5.80). According to the injured
parts of body, Injuries to the arms and the feet most frequent (79 patients, 40.7%), but the level of injury was
the highest for internal organs and chest, 16.42+ 8.56 and 11.23+ 6.97, respectively.

* Address for Correspondence : Sun Pyo Kim, M .D.
Department of Emergency Medicine, College of Medicine, Chosun University Hospital
588 Seoseok-dong, Dong-gu, Gwangju 501-717, Korea
Tel : 82-62-220-3285, Fax : 82-62-224-3501, E-mail : ksp93133@naver.com
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Conclusion: We used Abbreviated Injury Scale (AlS) in order to examine the characteristics by injured
body part for pediatric multiple trauma patients. Because the degree of injury was the highest for internal
organs or the chest, we need to more seriously examine and provide for patients who are suspected of having
injuries to the internal organs or the chest. We need to quickly determine the need for surgery in patients with
serious injuries to the arms and the feet, which is the greatest in frequency. In particular, we need to consider
the surgical care of patients who are not very high in the severity of injury to their brains. (J Korean Soc
Traumatol 2010;23:68-74)
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Table 1. Age and sex distribution of pediatric multiple trauma patients
ISS* group
Variables Mild Moderate Severe Total ISS* p-value
(mean+SD")
Sex
Male 81(58.3%) 43(30.9%) 15(10.8%) 139(71.6%) 7.29+6.15 0.548
Femae 29(52.7%) 17(30.9%) 9(16.4%) 55(28.4%) 8.02+6.40
All 110(56.7%) 60(30.9%) 24(12.4%) 194(100%) 7.49+6.21
Age
0-24] 11(57.9%) 5(26.3%) 3(15.8%) 19(9.8%) 7.95+6.85 0.957
3-54 16(64.0%) 6(24.0%) 3(12.0%) 25(12.9%) 6.88+6.63
6-1041| 52(54.2%) 33(34.4%) 11(11.5%) 96(49.5%) 7.47+5.42
11-144 31(57.4%) 16(29.6%) 7(13.0%) 54(27.8%) 7.67+7.20
All 110(56.7%) 60(30.9%) 24(12.4%) 194(100%) 7.49+6.21
* |SS: Injury Severity Score, ' SD: Standard Deviation
Table 2. The correlations of the weather, month and time to the ISS in pediatric multiple trauma patients
ISS* group
Variables Mild Moderate Severe Tota ISS* p-value
(mean+SD")
Wether
fair 62(56.4%) 36(32.7%) 12(10.9%) 110(56.7%) 7.46+6.14 0.851
cloudy 14(56.0%) 6(24.0%) 5(20.0%) 25(12.9%) 8.32+7.02
rain 31(56.4%) 17(30.9%) 7(12.7%) 55(28.4%) 7.27+6.25
snow 3(75.0%) 1(25.0%) 0(0.0%) 4(2.1%) 6.25+2.63
Occurring month
1-3 42(66.7%) 15(23.8%) 6(9.5%) 63(32.5%) 6.59+6.01 0.229
4-6 24(49.6%) 18(36.7%) 7(14.3%) 49(25.3%) 8.22+5.90
7-9 18(46.2%) 17(43.6%) 4(10.3%) 39(20.1%) 7.67+5.46
10-12 26(60.5%) 10(23.3%) 7(16.3%) 43(22.2%) 7.84+7.44
Occurring time
0-4 5(62.5%) 1(12.5%) 2(25.0%) 8(4.1%) 9.63+12.29 0.856
4-8 4(80.0%) 1(20.0%) 0(0.0%) 5(2.6%) 3.80+3.27
8-12 14(50.0%) 11(39.3%) 3(10.7%) 28(14.4%) 7.57+5.67
12-16 27(55.1%) 14(28.6%) 8(16.3%) 49(25.3%) 8.22+6.89
16-20 48(58.5%) 25(30.5%) 9(11.0%) 82(42.3%) 7.12+5.44
20-24 12(54.5%) 8(36.4%) 2(9.1%) 22(11.3%) 7.23+5.61
total 110(56.7%) 60(30.9%) 24(12.4%) 194(100.0%) 7.49+6.21

* |SS: Injury Severity Score, ' SD: Standard Deviation
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Table 3. The correlations of the cause and place to the ISS in pediatric multiple trauma patients

Ol &=t

= 8401664 A A

oAM= o7t
119 A3

A7} 884+5802. 2 7}
3 13

oH(P=0.000)

ISS* group
Variables Mild Moderate Severe Total ISS* p-value
(mean+SD')
Cause
dip, fall 25(56.8%) 16(36.4%) 3(6.8%) 44(22.7%) 7.14+5.84 0.004
accident 41(43.2%) 37(38.9%) 17(17.9%) 95(49.0%) 9.02+6.42
burn 10(83.3%) 2(16.7%) 0(0.0%) 12(6.2%) 4.08+2.64
penetration 11(91.7%) 1(8.3%) 0(0.0%) 12(6.2%) 342+2.27
home safty hazad 9(64.3%) 2(14.3%) 3(21.4%) 14(7.2%) 7.71+6.76
blunt trauma 14(82.4%) 2(11.8%) 1(5.9%) 17(8.8%) 5.00+6.67
Place
city load 20(37.0%) 25(46.3%) 9(16.6%) 54(27.8%) 9.52+6.18 0.133
side street 49(59.7%) 23(28.0%) 10(12.1%) 82(42.3%) 7.71+6.07
farm load 3(42.9%) 3(42.9%) 1(14.3%) 7(3.6%) 9.57+8.03
home 30(73.2%) 7(17.2%) 4(9.8%) 41(21.1%) 6.29+5091
others 6(60.0%0) 3(30.0%) 1(10.0%) 10(5.2%) 6.26+6.10
total 110(56.7%) 60(30.9%) 24(12.4%) 194(100.0%) 7.49+6.21
* 1SS: Injury Severity Score, ' SD: Standard Deviation
Table 4. |SS severity by accident or non-accident patients
NUMb |SS* o
umber (mean+SD") p-value
Accident 95(49.0%) 9.02+6.42 0.001
Non-accident 99(51.0%) 6.03+5.67
* ISS: Injury Severity Score, ' SD : Standard Deviation
Tableb5. ISS severity by transfer or non-transfer, and transpertational method
ISS* group
Variables Mild Moderate Severe Total I1SS* p-value
(mean+SDY)
Transfer 50(49.0%) 34(33.3%) 18(17.6%) 102(52.6%) 8.40+6.64 0.024
Non-transfer 60(65.2%) 26(28.3%) 6(6.5%) 92(47.4%) 6.49+5.57
119 amblance 34(53.1%) 24(37.5%) 6(9.4%) 64(33.0%) 8.84+5.80 0.000
Self 39(78.0%) 8(16.0%) 3(6.0%) 50(25.8%) 541+5.25
129 23(28.7%) 38(47.5%) 19(23.7%) 80(41.2%) 7.49+6.21
total 110(56.7%) 60(30.9%) 24(12.4%) 194(100.0%) 7.49+6.21

* |SS: Injury Severity Score, ' SD: Standard Deviation
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Table 6. The correlation of injuried body region to ISS severity
ISS* group
injuried body region Mild Moderate Severe Total | SS* p-value
(mean+SD')
Head & neck 21(52.5%) 15(37.5%) 4(10.0%) 40(20.6%) 7.80+5.603 0.000
Face 28(87.5%) 4(12.5%) 0(0.0%) 32(16.5%) 4.03+3.384
Thorax 4(30.8%) 4(30.8%) 5(38.5%) 13(6.7%) 11.23+6.978
Abdomen 2(8.3%) 8(33.3%) 14(58.3%) 24(12.4%) 16.42+8.561
Extemities 51(64.6%) 27(34.2%) 1(1.3%) 79(40.7%) 5.63+3.093
Externa 4(66.7%) 2(33.3%) 0(0.0%) 6(3.1%) 4.67+3.615
total 110(56.7%) 60(30.9%) 24(12.4%) 194(100.0%) 7.49+6.21

* |SS: Injury Severity Score, ' SD: Standard Deviation

Table 7. Features by emergency operation or non-emergency operation in pediatric multiple trauma patients

Do Emergency OP* Do not Emergency OP*
mean+SD' mean+SD* p-value
ISSt 6.12+5.125 8.00+6.517 0.061
RTS 11.87+0.768 11.82+0.962 0.780
GCs! 14.62+1.444 14.38+1.945 0.428
Systolic BP" 105.58+14.741 104.86+14.525 0.762
Diastolic BP' 66.73+10.796 66.62+ 10.908 0.950
Pulse rate 101.13+18.967 100.28+20.489 0.794
Respiratory rate 23.81+4.464 23.87+4.471 0.936
Head and Neck 0.17+0.706 0.85+1.210 0.000
Face 0.21+0.572 0.41+0.773 0.057
Thorax 0.12+0.584 0.33+0.913 0.055
Abdomen 0.21+0.871 0.47+1.165 0.096
Extremity 1.56+1.195 1.01+1.217 0.006
Externa 0.13+0.525 0.06+0.362 0.370
Hemoglobin 12.40+1.122 12.36+1.305 0.830

*QOP: Operation, ' SD: Standard Deviation, * ISS: Injury Severity Score
Y RTS: Reviced Trauma Score, ' GCS: Glasgow Coma Scale, ' BP: Blood Pressure
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