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Survival Rate and Neurologic Outcome for Patients
after Traumatic Cardiac Arrest

Shin Woong Park, M.D., Sung Youl Hyun, M.D.%, Jin Joo Kim, M.D.,
Yong Su Lim, M.D., Jin Sung Cho, M.D., Hyuk Jun Yang, M.D.,
Won Bin Park, M.D., Jae Hyug Woo, M.D., Jae Ho Jang, M.D.

Department of Emergency Medicine and *Thoracic and Cardiovascular Surgery,
Gachon University Gil Medical Center, Incheon, Korea

Purpose: Trauma is one of the major cause of death in Korea. This study focused on the survival rate and the
neurologic outcome for patients with traumatic cardiac arrest (CA) at one emergency center.

Methods: We retrospectively reviewed the medical records of patients with traumatic CA who were seen at a
regional emergency medical center from January 2010 to December 2011. From among major trauma patients at
that medical center, adults older than 18 years of age who had CA were included in this study. CA included out-
of-hospital CA with arrival at the Emergency Department (ED) within three hours and in-hospital CA. We
checked the survival rate and the neurologic outcome.

Results: A total of 61 patients were analyzed: 32 patients had return of spontaneous circulation (ROSC), 6
patients survived to discharge (survival rate: 9.84%), and 4 were still alive 90 days after discharge. The Cerebral
performance category (CPC) scores at 6 months after discharge showed 1 good and 5 poor in neurologic out-
comes. Factors such as initial rhythm of CA, part with major injury, Revised Trauma Score (RTS) and pH, were
significant for ROSC, survival, and neurologic outcome in patients with traumatic CA.

Conclusion: In this study, patients who had traumatic CA showed a 9.84% survival rate and a 1.64% good
neurologic outcome. The results are poorer than those for CA caused by disease. Multi-center, prospective stud-
ies are needed.
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TIHCA (After admission)
22 patients

Non-fCPRYDOA
38 patients

Fig. 1. Study flow diagram. This diagram shows study flow for patients selection

* ED: Emergency department

" IHCA: In-hospital cardiac arrest

* CPR: Cardio-pulmonary resuscitation
' DOA: Death on arrival

I"OHCA: Out-of hospital cardiac arrest
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Table 1. Genera characteristics of patients received cardio-pulmonary resuscitation in emergency department after trauma (N=61)

*ROSC (n=32) Non-* ROSC (n=29) p-value
Gender 0.608
Male 26 (42.6) 22 (36.1)
Age 49.5 (38.75~67.75) 50 (35.00~58.50) 0.639
Transportation 0.495
119 ambulance 26 (42.6) 26 (42.6)
Hospital ambulance 2( 33 2(33
Other ambulance 4( 6.6) 1( 1.6
Type of cardiac arrest 0.055
"OHCA 18 (29.5) 23(37.7)
IHCA 14 (23.0) 6( 9.8)
Initia rhythm 0.009'*
Asystole 13(21.3) 22 (36.1)
‘PEA 18 (29.5) 7 (11.5)
VENT 1( 16) 0(0)
Transfer(Hospital to Hospital) 6( 9.8 3( 4.9 0.478
Therapeutic hypothermia 2( 33 0(0) 0.493
Injury mechanism 0.270
Incar "TA 5( 82 8(13.1) 0.255
Pedestrian "TA 9(14.8) 6( 9.8) 0.501
Motorcycle 'TA 2( 33 3( 4.9 0.662
Fall down 8(13.1) 9(14.8) 0.600
Slip down 3(4.9) 0(0) 0.239
Stab injury 1( 1.6) 0(0) 1.000
Machine injury 0(0) 2( 33 0.222
Others 4( 4.6) 1( 1.6) 0.357
Main injury part 0.009"
Head 12(19.7) 5( 8.2 0.151
Chest 10 (16.4) 21 (34.4) 0.001""
Abdomen 5( 82 2( 33 0.429
Spine 4( 6.6) 0(0) 0.114
Others 1( 16) 1( 1.6) 1.000
Cause of death (n=55) 0.001""
Brain injury 12 (19.7) 5(82 0.078
Hypovolemic shock 12 (19.7) 17 (27.9) 0.099
Respiratory failure 0(0) 6( 9.8) 0.009"
Multi organ failure 1( 1.6) 0(0) 1.000
Neurogenic shock 1( 1.6) 0(0) 1.000
Others 0(0) 1( 1.6) 0.475
Transfusion (> 4 unit) 19(311) 5( 8.2 0.001'*
Massive transfusion 13(21.3) 3( 4.9) 0.007""
Emergency operation 1(16) 0(0) -
Emergency embolization 2( 33 0(0) -

Data were described as n (%) or median (**IQR)

* ROSC: Return of spontaneous circulation

" OHCA: Out-of hospital cardiac arrest

* IHCA: In-hospital cardiac arrest

' PEA: Pulseless electrical activity

"' VF/VT: Ventricular fibrillation/Ventricular tachycardia
" TA: Traffic accident

** |QR: Interquartile range

"1 p<0.05
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*ROSC (n=32) Non-* ROSC (n=29)
median (**IQR) median (**IQR) p-value
TOHCA (n=41)
'RTS 4.09 (0~4.09) 0 (0~4.09) 0.305
ISS 16.50 (8.75~25.00) 11.00 (5.00~16.00) 0.138
1GCS 3.00 (3.00) 3.00 (3.00) -
Body temperature 36.00 (35.00~36.13) 35.00 (35.00~36.00) 0.055
pH 7.06 (6.92~7.24) 7.08 (6.87~7.21) 0.793
Base excess -11.50 (-15.75~-5.00) -7.00 (-12.00~-1.00) 0.251
Lactate 8.35(5.10~12.78) 6.40 (3.40~8.80) 0.049"
Hemoglobin 13.65 (11.95~14.85) 11.90 (6.90~12.50) 0.007" 1
"IHCA (n=20)

'RTS 4.09 (3.90~5.89) 2.99 (2.63~3.65) 0.027'"
‘ISS 25.00 (19.50~30.25) 17.50 (12.75~22.75) 0.031""
'GCS 3.00 (3.00~15.00) 3.00 (3.00~4.25) 0.243
Systolic blood pressure 85.00 (49.25~99.50) 66.00 (57.50~80.00) 0.431
Heart rate 101.00 (75.75~126.50) 86.00 (76.00~100.50) 0.591
Shock Index 1.22 (0.74~1.46) 1.22 (1.13~1.58) 0.591
Body temperature 36.80 (36.50~36.80) 36.75 (36.00~36.80) 0.714
pH 7.27 (7.10~7.42) 7.02 (6.94~7.27) 0.032"1
Base excess -11.00 (-17.25~-6.75) -17.00 (-19.25~-11.50) 0.098
Lactate 8.65 (5.68~9.83) 10.30 (7.33~12.03) 0.216
Hemoglobin 12.65 (8.35~14.68) 11.55 (6.00~14.68) 0.409

1 hour follow up 7.80 (6.15~9.75) 6.75 (0~8.88) 0.458

Hemoglobin (n=15)
A Hemoglobin (n=15) 4.45 (2.20~5.80) 3.45 (1.33~3.93) 0.201

* ROSC: Return of spontaneous circulation
" OHCA: Out-of hospital cardiac arrest

" RTS: Revised trauma score

Y ISS: Injury Severity Score

I GCS: Glasgow Coma Scale

T IHCA: In-hospital cardiac arrest

** |QR: Interquartile range

1 p<0.05
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Table 3. Pre-hospital factors of patients with Out-of hospital cardiac arrest after trauma (N=41)

*ROSC (n=18) Non-*ROSC (n=23) p-value

Timefrom arrest to "'BLS 8.0 (5.00~12.25) 7.0 (4.00~9.00) 0.501
Timefrom arrest to "ACLS 21.5 (12.75~28.00) 22.0 (16.00~31.00) 0.337
Time from arrest to ‘CPR stop 38.0 (28.00~53.00) 50.0 (44.00~64.00) 0.020%
Place on scene 0.215

House 3(73 0(0)

Office 2( 4.9) 3(73)

Public place 1( 24 1( 24)

Street 7(17.2) 16 (39.0)

Ambulance 2( 4.9 1( 24)

Others 3(73) 2( 49
Witnessed

Family 3(73) 1( 24)

Bystander 11 (26.8) 13(3L.7)

IEMT 2( 49) 6 (14.6) 0.354

Doctor 2( 4.9 1( 24)

Others 0(0) 2(49
Pre-hospital ‘*CPR 0.615

Family 1( 24) 0(0)

Bystander 0(0) 1( 24)

IEMT 14 (34.1) 20 (48.8)

None 3( 73 2( 4.9
Treatment

Intubation 0(0) 1( 24) 1.000

LMA 3(73) 1( 24) 0.303

**ECG monitoring 14 (34.1) 18 (43.9) 1.000

"TAED apply 2( 4.9) 0(0) 0.187

Datawere described as n (%) or median (* 'IQR).
* ROSC: Return of spontaneous circulation
" BLS: Basic life support

* ACLS: Advanced cardiac life support

¥ CPR: Cardio-pulmonary resuscitation

' EMT: Emergency medical technician

" LMA: Laryngeal mask airway

** ECG: Electrocardiogram

' AED: Automated external defibrillation
** IQR: Interquartile range

% p<0.05

Table 4. Surviva rate of patients after traumatic cardiac arrest Table 5. Neurologic outcome of patients after traumatic car-

(N=61) diac arrest (*CPC score at 6 months after discharge)
n (%) (N=6)
* 0,

Non-*ROSC 29 (47.50) CPC score n (%)
*ROSC 32 (52.50) 1 1(16.7)

Dead in emergency department 10 (16.39) 2 0(0)

Dead within 24 hours 8(13.11) 3 1(16.7)

Dead after 24 hours 8(13.11) 4 2(33.3)

Survival discharge 6( 9.84) 5 2(33.3)

Survival at 90 days after discharge 4( 6.56)

* CPC: Cerebra performance category
* ROSC: Return of spontaneous circulation
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