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The Influence of How the Trauma Care System Is Applied at the
Trauma Center: The Initial Experience at Single Trauma Center

Hyung Won Kim, M.D., Tae Hwa Hong, M.D., Seung Hwan Lee, M.D.,
Myung Jae Jung, M.D., Jae Gil Lee, M.D.

Division of Critical Care and Trauma Surgery, Department of Surgery, Trauma Training Center,
Yonsei University College of Medicine, Seoul, Korea

Purpose: To evaluate the influence of how the trauma care system is applied on the management of trauma patients.

Methods: We divided the patients into a pre-trauma system group and a post-trauma system group according to the
time when we began to apply the trauma care system in our institution. We compared the general characteristics, injury
severity score, initial response time to the trauma patients, number of preventable deaths, and clinical outcomes
between the two groups.

Results: The numbers of patients in the pre-trauma system group and the post-trauma system group were 188 and
257, respectively. No differences in the patient’s median ages, trauma scores (ISS, RTS, TRISS) and proportions of severe
trauma patients (ISS>15) were observed between the two groups. The number and the proportion of patients who were
admitted to our hospital were increased in the post-trauma system group. The time interval from trauma CP activation to
emergency surgery or angio-embolization, and the patient’s time spent in emergency room were shortened in the post-
trauma system group. However, the lengths of the ICU stay and the hospital stay, and the number of in-hospital mortali-
ties were not improved in the post-trauma system group. In severe trauma patients (ISS>15), there were no differences
between the two groups in the number and the proportion of admitted patients, and the time interval from trauma CP
activation to performing a diagnostic and therapeutic procedure was not shortened in the post-trauma system group.

Conclusion: Application of the trauma care system has shortened the time between the initial response and patient
management. However, this improvement was not enough to result in better clinical outcomes. More trauma physi-
cians, multidisciplinary cooperation, and a well-organized trauma management process will be needed if the maximum
efficacy of the trauma system is to be achieved. [ J Trauma Inj 2015; 28: 241-247 |
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Table 1. Severance trauma CP alerting criteria.
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Injury Mechanism

Clinical Suspicion

Any motor vehicle at high speed (>60 kph)
Ejection or rollover or death of vehicle occupants
pedestrian struck by moving vehicle

Bicycle accident >20 kph impact

Fall downinjury >3 m
Motorcycle accident with separation from vehicle

Crushing injury in head, neck, chest, abdomen, and pelvis

Systolic blood pressure <90 mmHg

Respiratory rates <10 or >29 beats/minute

GCS*<14

Frail chest, penetrating torso injury,

Definite hemo/pneumothorax

Open skull fracture, Limb paralysis (spinal cord injury)
Pelvic bone fracture, amputation wrist/ankle

Upper elbow & knee penetrating injury

Penetrating head & neck injury

* GCS: Glasgow Coma Scale
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Table 2. General characteristics of the pre-trauma system group and the post-trauma system group.

Pre-trauma system Post-trauma system
(n=188) (n=257) p-value
Sex, n (%) 0.022
Mae 150 (79.8) 180 (70)
Female 38(20.2) 77 (30)
Age, median (range) 46 (23-82) 48 (16-92) 0.144
Trauma score, mean
I1SS* 15.33+9.96 16.95+12.31 0.248
ISS< 15, n (%) 58 (59.8) 139 (54.1)
1SS 16-24, n (%) 20 (20.6) 55 (21.4) 0.557
1SS> 25, n (%) 19 (19.6) 63 (24.5)
RTS! 7.23+1.30 7.23+1.25 0.972
TRISS' (%) 89.34+22.52 87.08+ 23.60 0.443
Decision on patients, n (%) 0.003
Admission 102 (54.5) 200 (78.1)
Discharge 36 (19.3) 26 (10.2)
Transfer 45 (24.1) 23( 9.0
Death 4( 21 7(27)
Transferred to other hospital, n (%) 15( 8.0 7(27) 0.004
ICU* admission, n (%) 48 (25.5) 141 (54.9) 0.001
Emergent Operation, n (%) 21 (11.17) 42 (16.34) 0.078
Angio-embolization, n (%) 3(16) 23( 8.9 0.001
Probability of Survival (Ps)
of TRISS,
Number of survivor/total
patients (%)
Ps<25% 2/4 (50) 7/14 (50)
25% < Ps<75% 16/25 (64) 22/28 (78.6)
Ps>75% 68/70 (97.1) 212/215 (98.6)
Preventable death rates (%) 38.9 22.8 0.023
Mean ICU stay (day) 9.92+11.9 7.5+9.67 0.161
Mean Hospital stay (day) 12.13+18.31 15.55+ 20.85 0.074
In hospital mortality, n (%) 9( 4.8) 16 ( 6.9) 0.414

* |SS: injury severity score

" RTS: revised trauma score

* TRISS: trauma score and injury severity score
¥ ICU: intensive care unit
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Table 3. Timeintervals from CP activation to the specific procedures.

A
A

Pre-Trauma System Post-Trauma System p-value
Decision on admission (min) 364.05+ 308.99 165.90+190.21 0.001
First CT* (min) 107.48+332.93 53.37+35.09 0.125
Emergency operation” (min) 402.05+357.46 220.52+109.22 0.029
Angio-embolization® (min) 694.38+139.19 200.74+81.45 0.09
Emergency room stay (min) 466.53+378.70 355.94+333.21 0.001
ICU admission time* (min) 304.48+171.29 242.17+183.30 0.04
* First CT: timeinterval from CP activation to first CT scan
" Emergency operation: time interval from CP activation to the time when the patient entered operation room
' Angio-embolization: time interval from CP activation to angio-embolization
' ICU admission time: time interval from CP activation to the time when patients admitted to ICU
Table 4. Genera characteristics of the pre-trauma system group and the post-trauma system group in |SS>15 patients.
Pre-Trauma System Post-Trauma System
(n=39) (n=118) p-value
Sex, n (%) 0.003
Mae 35(89.7) 76 (64.4)
Femae 4(10.3) 42 (35.6)
Age, median (range)
Decision on patients, n (%) 0.72
Admission 35 (89.7) 104 (88.1)
Discharge 0(0) 1(0.8)
Transfer 3(7.7) 6( 5.1
Death on arrival 1( 2.6) 7(5.9
Transferred to other hospital, n (%) 2( 51 3( 25 0.425
ICU* admission, n (%) 27 (69.2) 89 (75.4) 0.529
Emergent Operation, n (%) 14 (36.8) 24 (63.2) 0.372
Angio-embolization, n (%) 2(51) 19 (16.1) 0.105
Mean ICU stay (day) 11.61+13.87 9.27+10.93 0.356
Mean Hospital stay (day) 25.38+24.75 23.42+26.59 0.689
In hospital mortality, n (%) 8(20.5) 16 (15.5) 0.464
* ICU: intensive care unit
Table5. Timeintervals from CP activation to the specific procedurein |SS >15 patients.
Pre-Trauma System Post-Trauma System p-value
Decision on admission (min) 234.92+152.23 157.85+207.58 0.015
First CT (min) 89.03+232.22 50.52+ 37.01 0.157
Emergent operation (min) 367.21+282.80 224.25+100.16 0.03
Angio-embolization (min) 200.60+63.87 193.05+86.91 0.858
Emergent room stay (min) 322.77+207.84 298.96 + 275.65 0.622
ICU admission time (min) 252.22+114.92 252.78+204.53 0.989

First CT: timeinterval from CP activation to first CT scan
Emergent operation: time interval from CP activation to the time when the patient entered operation room
Angio-embolization: time interval from CP activation to angio-embolization

ICU admission time: time interval from CP activation to the time when patients admitted to |ICU
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Fig. 1. The emergent operation cases. (A) The numbers and the proportions of the patients who underwent emergent operation
according to the type of surgery. (B) The numbers of the survivors and the dead patients who underwent emergent by general
surgery, neurosurgery, and orthopedic surgery. The percentage appeared above the graph means the probability of survivals.
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