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— Abstract —

Early Traumatic Deaths

Seung Won Paik, M.D., Chul Han, M.D., Yun Sik Hong, M.D., Sung Hyuk Choi, M.D., Sung Woo Lee, M.D.,
Sung Woo Moon, M.D., Young Hoon Yoon, M.D., Woo Sung Yu, M.D., Duk Hwan Kim, M.D.

Department of Emergency Medicine, College of Medicine, Korea University, Seoul, Korea

Purpose: In Korea, trauma is the 3¢ most common cause of death. The trauma treatment system is divided
into pre-hospital and hospital stages. Deaths occurring in the pre-hospital stage are 50% of the total death, and
20% of those are deaths that are preventable. Therefore, the purpose of our study is to calculate the preventable
death rates caused by traumain our current pre-hospital system, to analyze the appropriateness of the treatment
of traumatized patients and to draw a conclusions about the problems we have.

Methods: The study was done on traumatized patients who expired at the emergency department from
January 1, 2005, to December 31, 2009, at the Korea University Medical Centers in Anam, Guro and Ansan.
The data on the patients were reviewed retrospectively based on characteristics, conditions on admission and
trauma severity. The patient’s RTS (revised trauma score) and ISS (injury severity score) was calculated.
Preventable death rate was calculated by TRISS (the trauma score-injury severity score).

Results: A total of 168 patients were enrolled. All patients were intubated and underwent CPR. Of the total,
72% patients were male, and traffic accidents were the most common form of trauma (52.4%), falls being sec-
ond (28.6%). Head injury, solitary or multiple, was the most common cause of death (55.4%). Thirty-eight (38,
22.6%) deaths were preventable. The 22.6% preventable death rate consisted of 15.5% potentially preventable
and 7.1% definitely preventable deaths. Based on a logistic regression analysis, the relationship between the
time intervals until transfusion and imaging and death was statistically significant in the hospital stage. In the
pre-hospital stage, transit time from the site of the injury to the hospital showed a significant relationship with
the mortality rate.

Conclusion: One hundred sixty-eight (168) patients died of trauma at the 3 hospitals of Korea University
Medical Center. The TRISS method was used to calculate the preventable death rate, with a result of 22.6%.
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o 2010 78 14, AR 20104 83 4L, XA 20104 8 11, 012 201044 9 26



— g A A 23 A A 25—

The only factor that was significant related to the preventable death rate in the pre-hospital stage was the time
from injury to hospita arrival, and the time intervals until transfusion and imaging were the two factors that
showed significance in the hospital stage. Shortening the time of treatment in the field and transferring the
patient to the hospital as quickly as possible is the most important life-saving step in the pre-hospital stage. In
the hospital stage, the primary survey, resuscitation and diagnosis should proceed simultaneously. (J Korean
Soc Traumatol 2010;23:75-82)
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Table 1. General characteristics of subjects
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Overal % Anam Hospital  Ansan Hospital ~ Guro Hospital P value
n=168 n=52 n=71 n=45
Age 0.261
<55 99 58.9 28 47 24
>55 69 411 24 24 21
Gender 0.247
Mae 121 72 37 53 31
Female 47 28 15 18 14
Type of accidents 0.356
Motor vehicle accident 88 524 26 44 18
Fall 48 28.6 15 16 17
Stab wound 10 6 4 4 2
Others 22 13.1 7 7 8
Cause of death 0.227
Head injury 25 14.9 12 7 6
Non-head injury 22 13.1 6 12 4
Multipleinjury 121 72 34 52 35
Head injury 93 55.4 23 46 24
Non-head injury 28 16.6 11 6 11
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Table 2. Pretreatment and Time Interval
Overdl Anam Hospital Ansan Hospital Guro Hospital P value
n=168(%) n=52(%) n=71(%) n=45(%)
Injury to Hospital Interval (min) 0.082
0~10 2(1.2) 0(0) 0(0) 2(4.4)
11~20 81(48.2) 25(48.1) 33(46.5) 23(51.1)
21~30 73(43.5) 24(46.2) 35(49.3) 14(31.1)
>30 12(7.1) 3(5.8) 3(4.2) 6(13.3)
Time from accident to death
<4hr 118(70.2) 38(73.1) 46(64.8) 34(75.6)
4~48hr 50(29.8) 14(26.9) 25(35.2) 11(24.4)
EMSuse 160(95.2) 50(96.2) 70(98.6) 40(88.9) 0.053
Pre-Hospital Treatment 147(87.5) 45(86.5) 59(83.1) 43(95.6) 0.137
Cardio-Pulmonary Resuscitation 40(23.8) 12(23.1) 16(22.5) 12(26.7) 0.869
Airway Management 147(87.5) 43(82.7) 67(94.4) 37(82.2) 0.070
Oxygen Supply 135(80.4) 38(73.1) 66(93.0) 31(68.9) 0.002
Fluid Resuscitation 26(15.5) 8(15.4) 13(18.3) 5(11.1) 0.579
Wound Management 128(76.2) 23(44.2) 63(88.7) 42(93.3) 0.000
ER* Treatment
Time required for x-ray (min) 0.900
0~20 20(11.9) 5(9.6) 9(12.7) 6(13.3)
21~40 81(48.2) 22(42.3) 36(50.7) 23(51.1)
41~60 30(17.9) 10(19.2) 12(16.9) 8(17.8)
>60 10(6) 3(5.8) 4(5.6) 3(6.7)
Unable 27(16.1) 12(23.1) 10(14.1) 5(11.1)
Timerequired for 0.000
transfusion (min)
0~30 9(5.4) 9(17.3) 0(0) 0(0)
31~60 26(15.5) 9(17.3) 11(15.5) 6(13.3)
61~90 23(13.7) 1(1.9) 12(16.9) 10(22.2)
>90 24(14.3) 2(3.8) 12(16.9) 10(22.2)
Unable 86(51.2) 31(59.6) 36(50.7) 19(42.2)
*ER: Emergency Room
Table 3. The trauma score of each hospital
Overall Anam Hospital Ansan Hospital Guro Hospital
n=168(%) n=52(%) n=71(%) n=45(%)
1SS
<15 2(1.2) 2(3.8) 0(0) 0(0)
>15 166(98.8) 50(96.2) 71(100) 45(100)
RTS
<4 117(69.6) 38(73.1) 51(71.8) 28(62.2)
>4 51(30.4) 14(26.9) 20(28.2) 17(37.8)

*|SS: Injury Severity Score
'RTS: Revised Trauma Score
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Table 4. Preventable trauma death rates of each hospital
Anam Hospital Ansan Hospital Guro Hospital
n=52(%) n=71(%) n=45(%)
Preventable Death(%) 14(26.9%) 14* (19.7%) 10"(22.2%)

DP! 4(7.7%) 5(7%) 3(6.7%)

PP 10(19.2%) 9(12.7%) 7(15.6%)
Non-Preventable Death(%) 38(73.1%) 57(80.3%) 35(77.8%)
TRISS 19.4+29.1 17.6+255 19.3+275

P<0.05(* :Anam Hospital vs Ansan Hospital, T:Anam Hospital vs Guro Hospital) statistically significant
'DP: Definitely preventable death : Ps** > 75%
*PP: Potentially preventable death : 25% < Ps<75%
'NP: Non-preventable death : Ps<25%
'Ps: probability of survival
Table 5. Results of logistic regression on preventability for overall cases and cases treated in the hospital
Overal Anam Hospital Ansan Hospital Guro Hospital
OR* p value OR p value OR p value OR p value
Time from

Injury to 5.923 0.037 4,08 0.043 1.198 0.274 4.067 0.042

Hospital
Pre-Hospital

CPR 0 0.997 0 0.999 0 0.998 0 0.999

Airway 0.001 0.978 0.021 0.886 0 1 0 1

Oxygen 0.098 0.754 1.937 0.164 0 1 1171 0.279

Fluid 0.045 0.833 0 0.999 0.01 0.921 0.064 0.8

Wound Management ~ 0.008 0.927 0.001 0.977 0.004 0.95 0 0.999
ER I

Time required

for X-ray 13.01 0 8.213 0.004 3.832 0.046 5.485 0.041

Time required 39 0.03 22 0.136 6.0 0.0 0.00 0.9

for transfusion 55 . 217 .1 .075 .014 .001 .971

P<0.05(*:Anam Hospital vs Ansan Hospital, *:Anam Hospital vs Guro Hospital) statistically significant

'OR: Odds Ratio
*CPR: Cardio-Pulmonary Resuscitation
SER: Emergency Room
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Fig. 1. Registry of MTOS in comparison with Hospitals of Korea University Medical Center. The Probability of Survival was low
for each of the hospitals compared to the Registry of MTOS. Also, the Probability of Survival of the sum of three hospitals

were also low compared to the Registry of MTOS.
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