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— Abstract —

Current State and Problem of the Transfer of Severely Injured Patients
in One Regional Emergency Medical Center

Won Chul Lee, M.D., Choong Hyun Jo, M.D., Kyoung Won Jung, M.D., Young Gi Min, M.D.,
Sang Cheon Choi, M.D., Gi Woon Kim, M.D., Jung Hwan Ahn, M.D., Yong Sik Jung, M.D.,
Sun Ae Hwang, R.N., Ji Yong Kim, R.N., Kug Jong Lee, M.D., Ph.D., Yoon Seok Jung, M.D.

Department of Emergency Medicine, Department of Surgery’,
Ajou University School of Medicine, Suwon, Korea

Purpose: Trauma is one of the leading causes of death, especially among young people. Life-threatening
conditions are very common in multiple-traumatized patients due to concurrent multi-organ injuries. Treating
such severely injured patientsis time critical. However, in Korea, the transfer of severely injured patientsis not
uncommon due to the lack of a mature trauma care system. In developed countries, the preventable trauma
death rate is very low, but the rate is still very high in Korea. This study’s objective was to demonstrate the cur-
rent serious state in which severely injured patients have to be transferred from a Regional Emergency Medical
Center even though it actually serves as a trauma center.

Methods: Ajou University Medical Center is a tertiary hospital that serves as a trauma center in Gyeonggi-
do. The medical records at Ajou University Medical Center for a 1-year period from January 1, 2008, to
December 31, 2008, were retrospectively reviewed. A severely injured patient was defined as a patient who
showed more than 15 point on the ISS (injury severity score) scale. We investigated the clinical characteristics
of such patients and the causes of transfer.

Results: Out of 81,718 patients who visited the Regional Emergency Medical Center, 19,731 (24.1%) were
injured patients. Among them, 108 severely-injured patients were transferred from one Regional Emergency
Medical Center to other hospitals. The male-to-female ratio was about 3.5:1, and the mean 1SS was 23.08. The
most common mechanism of injury was traffic accidents (41.7%). A major cause of transfer was the shortage
of intensive care units (44.4%); another was for emergent operation (27.8%). Most of the hospitals that
received the severely-injured patients were secondary hospitals (86.1%).

Conclusion: Although the Regional Emergency Medical Center played a role as a trauma center, actualy,
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severely-injured patients had to be transferred to other hospitals for several reasons. Most reasons were related
with the deficiencies in the trauma care system. If a mature trauma care system is well-organized, the numbers
of transfer of severely injured patients will be reduced significantly. (J Korean Soc Traumatol 2010;23:6-15)

Key Words: Trauma, Transfer, Injury severity score
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Table 1. Results of patients who visited Ajou Regional Emergency Medical Center per year

2007 year 2008 year 2009 year
Number of patients who visited Regional Emergency 74,615 81,718 84,568
Medica Center
Number of injured patients 18,384 (24.63%) 19,731 (24.15%) 18,469 (21.84%)
Number of injured patients who were hospitalized to 1,288 (1.73%) 1,522 (1.86%) 1,507 (1.78%)
Regional Emergency Medical Center
Number of injured patients who were hospitalized to 254 (0.34%) 357 (0.44%) -
intensive care unit
Number of injured patients who were operated on 425 (0.56%) 477 (0.58%) -
emergent operation
Number of severely injured patients* who were 171 (0.23%) 108 (0.13%) 15 (0.01%)

transferred to other hospitals

* A severely injured patient was defined as more than 15 point on the ISS

Table 2. Clinical departments which hospitalized injured patientsin Ajou Regional Emergency Medical Center per year

2007 year

2008 year

Number of patients (%)

Number of patients (%)

Urology 24( 2.1) 22( 1.4
Plastic surgery 146 (11.0) 113( 7.4)
Neurosurgery 199 (15.4) 218 (14.3)
Ophthal mology 53( 3.6) 56 ( 3.6)
General surgery 110( 8.5) 97 ( 6.3
Emergency medicine 103( 7.9) 226 (14.8)
(Traumadivision)
Otolaryngology 29( 2.2 13( 0.8)
Orthopedic surgery 502 (38.9) 573(37.6)
Dental surgery 16( 1.2) 47 ( 3.0)
Thoracic surgery 85( 6.5 86 ( 5.6)
Obstetrics/Gynecol ogy 1( 0.0 7(04)
Miscellaneous 20( 15 64 ( 4.0
1,288 (100) 1,522 (100)
ATHTable 1, 3). 3327 5 1587 (47.6%)°] $27F 3¢ Table 3. Number of severely injured patients who were admit-
st W eAted E3E 71 wol Yo th ted to Ajou Regional Emergency Medical Center in

o\ o

o}
5}l

07 1129(337%)2 37t AAQAZ AdYste]
9F8kate] 80% ol el el Tt A7 Q] Il A
PAAE WS & F AATH(Table 3). ISS 155 oF
o] F% 4ol sTstHA g gRI#CE Hds 7
A= 20099l = F 159 ©] ATH(Table 1).

ISS 157 o9 5 <943 T g gu7)#eE A
A4S 7 1089 FAE F IAE 84 (778%) 01 o
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2009

Number of patients (%)

Emergency medicine 158 (47.6)
(Traumadivision)

Neurosurgery 112 (33.7)
Genera surgery 25( 7.6)
Thoracic surgery 16 ( 4.8)
Orthopedic surgery 16 ( 4.8)
Miscellaneous 5( 15
Total 332 (100)
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Table 4. General characteristics of 108 severely injured patients who were transferred from Ajou Regiona Emergency Medical

Center to other hospitals

Number of patients % Mean ISS

Total 108 100 23.1
Gender Male 84 77.8 231

Femae 24 22.2 23.1
Mechanism of injury Traffic accident 45 41.7 253

Burn 9 8.3 20.0

Fall 18 16.7 24.5

Stab 1 0.9 17.0

Violence 35 324 204
Type of admission Direct transport 56 51.9 236

Transferred from other hospitals 52 48.1 22.6
Cause of transfer Insufficient ICU rooms 48 4.4

Emergent operation 30 27.8

Patients desire 7 6.5

Special burn center 9 8.3

Admission criteria dissatisfaction 14 13.0

Table 5. Age distribution of 108 severely injured patients who
were transferred from Ajou Regional Emergency
Medical Center to other hospitals

Age Mae Female
<10 0 1 1 (0.9%)
10-19 5 2 7 (6.5%)
20-29 12 5 17 (15.7%)
30-39 18 2 20 (18.5%)
40-49 21 1 22 (20.4%)
50-59 10 3 13 (12.0%)
60-69 9 6 15 (13.9%)
>70 9 4 13 (12.0%)
84 24 108 (100)

7t zhzh 207 (185%), 227 (204%) 0.2 71 B¢ ©]
E9 Hit ISSE 2308010 0H Fie] Ajol= HolA ¢
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(Table 4, 5).
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Table 6. Type of facilities which received severely injured
patients from Ajou Regional Emergency Medical

Center
Number of patients (%)
Secondary hospital 93 (86.1)
Tertiary hospital 6 (5.6%)
Specia burn center 9( 83
Total 108 (100)
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Table 7. Departments which decided to transfer severely
injured patients from Ajou Regional Emergency
Medical Center to other hospitalsin 2008 and 2009

Number of patients (%)

Department

2008 year 2009 year
Neurosurgery 86 (79.6) 10 (66.7)
Otolaryngology 1( 09 0(0)
General surgery 6( 5.6) 5(33.3)
Emergency medicine 12 (11.1) 0(0)
Orthopedic surgery 3(28) 0(0)
Thoracic surgery 0(0) 0(0)
Total 108 (100) 15 (100)
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Fig. 1. An injured patient is being landed on the Ajou
University Hospital by an ambulance helicopter of the
United States Forces Korea (USFK)
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Table 8. Mechanism of injury of patients who visited Ajou
Regional Emergency Medical Center in 2008

Mechanism of injury Number of patients (%)

Traffic accident 2,801 (14.2)
Fall 1,243 ( 6.3)
Slip down 2,190 (11.1)
Violence 6,038 (30.6)
Stab 1,795( 9.1)
Machine 59 ( 0.3
Burn 572 ( 2.9)
Drowning 2( 0.0
Poisoning 395(2.0)
Hanging 79( 0.4)
Miscellaneous 4,005 (20.3)
Unknown 552 ( 2.8)

19,731 (100)

Table 9. Number of severely injured patients who were trans-
ferred from Regional Emergency Medical Center to
other hospitals per month in 2008 and 2009

Number of patients

Month
2008 year 2009 year

January 4 1
February 5 1
March 10 2
April 12 0
May 8 3
June 12 1
July 8 1
August 11 0
September 9 1
October 10 0
November 10 1
December 9 4
Total 108 15
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FIELD TRIAGE DECISION SCHEME: THE NATIONAL TRAUMA TRIAGE PROTOCOL

Measure vital signs and level of consciousness

!

Step One Glascow Coma Scale <14 or
Systolic blood pressure <90 mmHg or
Repiratory rate <10 or >29 breaths/minute (<20 ininfant <one year)

l |
Yes No
l !
Take to a Trauma Center. Step 1 and 2 attempt to identify the most seriously Assess anatomy of injury
injured patients. These patients would be transported preferentially to the highest
level of care within the trauma system
|
Step Two All penetrating injuries to head, neck, torso, and extremities proximal to elbow and knee
Flail chest
Two or more proximal long-bone fractures
Crush, degloved or mangled extremity
Amputation proximal to wrist and ankle
Pelvic fractures
Open or depressed skull fracture
Paralysis
l l
Yes No
l l
Take to a Trauma Center. Step 1 and 2 attempt to identify the most seriously Assess mechanism
injured patients. These patients would be transported preferentially to the of injury and evidence
highest level of care within the trauma system of high-energy impact
l
Step Three Falls Adults: >20fts. (one story is equal to 10ft)
Children: >10ft or 2-3 times the height of the child
High-risk Auto Crush Intrusion: >12 in. occupant site: >18 in. any site
Ejection (partial or complete) from automobile
Death in same passenger compartment
Vehicle telemetry data consistent with high risk of injury
Auto v. Pedestrian/Bicyclist Thrown, Run Over, or with Significant (>20 mph) Impact
Motorcycle Crash >20 mph

l |
Yes No
l l
Transport to closest appropriate trauma center which, depending on Assess special patient or
the trauma system, need not be the highest level trauma center system considerations
|
Step Four Age Older Adults: Risk of injury death increases after age 55
Children: Should be triaged preferentially to pediatric-capable trauma
centers

Anticoagulation and Bleeding disorders

Burns Without other trauma mechanism: Triage to burn facility
With trauma mechanism: Triage to trauma center

Time sensitive extremity injury

End-stage Renal Disease Requiring Dialysis

Pregnancy >20 weeks

EMS Provider Judgment

l |
Yes No
l l
Contact medical control and consider transport to trauma center Transport according to
or a specific resource protocol

When in doubt, transport to a trauma center

Fig. 2. Field Triage Decision Scheme
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