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Outcome of cardiopulmonary resuscitation for prehospital traumatic
cardiac arrest: focused on Gangwon province
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Objective: This aim examined the outcomes of resuscitation and the clinical characteristics of patients with pre-hospital
traumatic cardiac arrests (TCA).

Methods: The charts of patients with pre-hospital TCA who visited the various emergency department (ED) in Gangwon-
do from January 2013 to December 2017 were reviewed retrospectively.

Results: TCA patients comprised 0.3% of patients transferred by 119. A total of 367 patients were enrolled in the study.
Traffic accidents were the leading cause of the arrest. The initial field and ED rhythm were mostly asystole (field, 79.6%;
ED, 82.3%). It took 11.2419.95 minutes from the call to the field. From the field to ED, it took 22.87 = 15.37 minutes. The
total CPR time before ED arrival was 21.62=15.29 minutes. The causes of TCA were brain injury (35.7%), hypovolemic
shock (29.2%), and severe lung injury (16.3%). Seventy TCA patients experienced at least one return of spontaneous cir-
culation (ROSC). Twenty-six patients (7.14%) were admitted to the ward, and their average injury severity score was
38.96. Eight patients expired before 12 hours after transient ROSC. Four more patients expired before 24 hours. Four
patients were discharged alive among patients who lived for more than 24 hours.

Conclusion: In this study, 1.5% of patients were discharged alive. The possibility of ROSC was higher as the time to ED,
and the cardiopulmonary resuscitation time of 119 was shorter. Pulseless electrical activity rather than asystole tends to
promote ROSC. The survival rate increased when ROSC occurred before arriving at the ED.
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Capsule Summary

What is already known in the previous study
The survival rate of pre-hospital traumatic cardiac
arrest in different studies was very low. In Korea, few
studies have examined traumatic cardiac arrest.
Previous studies, including foreign studies, showed a
very low survival rate. Various factors correlating with
the survival rate were excluded at the pre-hospital state
due to the lack of emergency medical services (EMS)
data.

What is new in the current study

This study analyzed pre-hospital traumatic arrest
patients from the 119 EMS database in a province of
Korea. From a multicenter study, it was found that the
survival rate and various factors (mechanism, initial
rhythm, the time factor, ROSC, diagnosis, grade of ED,
etc.) correlated with survival.
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Fig. 1. Study flow diagram. DI, drug intoxication.
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Table 1. Demographics and clinical characteristics of all reviewed patients

Demographics Total (n=367) ROSC group Non-ROSC group P-value
Age (yr), median* SD 48.3+19.1 45.8+185 48.8+19.1 0.233
Male sex 271 (73.8) 50 (13.6) 221 (60.2)
Witness 0.111
Witness 167 (45.5) 24 (6.5) 143 (39.0)
Non-witness 128 (34.9) 27 (7.9 101 (27.5)
Unknown 72 (19.6) 18 (4.9) 54 (14.7)
Bystander CPR 0.922
Yes 10 (2.7) 2(0.5) 8(2.2)
No 357 (97.3) 290 (79.0) 67 (18.3)
Mechanism of injury 0.322
Blunt 353 (96.2) 66 (17.9) 287 (78.1)
In-car traffic accident 104 (28.3) 15(4.1) 89 (24.3)
Pedestrian traffic accident 100 (27.2) 17 (4.6) 83 (22.6)
Motorvehicle traffic accident 24 (6.5) 7(1.9) 17 (4.6)
Bicycle traffic accident 6 (1.6) 0 6 (1.6)
Fall 85(23.2) 17 (4.6) 68 (18.5)
Buried 18 (4.9) 7(1.9) 11 (3.0)
Hit by fallen material 9(2.5) 2(0.5) 7(1.9)
Smashed 7(1.9) 1(0.3) 6(1.6)
Penetrating 14 (3.8) 3(0.9) 11(3.1)
Stab injury 12 (3.3) 3(0.8) 9(2.5)
Etc. (animal) 2(0.5) 0 2(0.5)
Accident site 0.062
Road 253 (68.9) 47 (12.8) 206 (56.1)
Home 68 (18.5) 9(25) 59 (16.1)
Industrial place 25(6.8) 6 (0.5) 19(5.2)
Mountain 9(25) 1(0.3) 8(2.2)
Service facilities 8(2.2) 4(1.1 4(1.1
Farm 3(0.8) 2(0.5) 1(0.3)
Public facilities 1(0.3) 0 1(0.3)
Cause of death 0.522
Braininjury 131 (35.7) 101 (27.5) 30(8.2)
Hypovolemic shock 107 (29.2) 90 (24.5) 17 (4.6)
Lung injury 60 (16.3) 52 (14.2) 8(2.2)
Cervica spineinjury 29 (7.9 22 (6.0 7(1.9)
Tension pneumothorax 27 (7.4) 23(6.3) 4(1.1)
Cardiac injury, aortainjury 13(3.5) 10 (2.7) 3(0.8)
Initia rhythm (field) <0.001
Asystole 292 (79.6) 40 (10.9) 252 (68.7)
Pulseless electrical activity 46 (12.5) 17 (4.6) 29(7.9)
Sinus rhythm 27 (7.4) 12 (3.3) 15(4.1)
Ventricular fibrillation 2(0.5) 0 2(0.5)
Initial rhythm (emergency department) <0.001
Asystole 303 (82.6) 42 (11.5) 260 (71.0)
Pulseless electrical activity 58 (15.8) 21 (5.7) 37(10.1)
Sinus rhythm 5(1.4) 5(1.4) 0
Ventricular fibrillation 1(0.3) 1(0.3) 0

Values are presented as number (%) unless otherwise indicated.
ROSC, return of spontaneous circulation; CPR, cardiopulmonary resuscitation.
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Table 2. Comparisons of diagnosis between different type of emergency department

Diagnosis ED type Chi-squaretest  P-value
Regional Regional Local
trauma emergency emergency
center medical medical Total
center center
Brain injury 37(30.1) 45 (33.8) 49 (44.1) 131 27.002 0.003
Cervical spineinjury 8(6.5) 8(6.0) 13(11.7) 29
Lung injury 24 (19.5) 25(18.8) 11 (9.9) 60
Tension pneumothorax 5(4.1) 15 (11.3) 7(6.3) 27
Hypovolemic shock 45 (36.6) 31(23.3) 31(27.9) 107
Cardiac, aortainjury 4(3.3) 9(6.8) 0 13
Total 123 133 111 367
Values are presented as number (%).
ED, emergency department.
Table 3. Analysis of patients discharged alive
Age/Sex
67/M 36/M 58/M 65/M
ED type Regional trauma Regiona emergency Local Emergency Regional trauma
center medical center medical center center
Call to field (min) 8 10 7 9
Field to ED (min) 19 51 17 11
Call to ED (min) 27 61 24 20
Field rhythm Asystole Pulseless electrical Sinus rhythm Sinus rhythm
activity
ED rhythm Sinus rhythm Sinus rhythm Sinus rhythm Pulseless electrical
activity
119 CPR time (min) 19 5 3 3
Pre-hospital ROSC Yes Yes Yes No
Total CPR time (min) 19 5 3 7
ISS score 50 25 25 9
Traumatype Blunt Blunt Blunt Penetrating
Neurological outcome CPC4 CPC4 CPC 2 CPC1
Cause of arrest Hypovolemic shock Brain injury C-spineinjury Hypovolemic shock

ED, emergency department; CPR, cardiopulmonary resuscitation; ROSC, return of spontaneous circulation; ISS, injury severi-

ty score; CPC, cerebral performance category.
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Fig. 2. Outcome data of cardiopulmonary resuscitation after traumatic cardiac arrest. DOA, death of arrival; ROSC, return of

spontaneous circulation.

Table 4. Correlation between CPR time and ROSC

Time (min) No. Mean+SD 95% CI P-value

Cdl tofield No ROSC 297 11.61£10.61 10.40t0 12.82 0.216
Pre-hospital ROSC 8 10.50*+5.21 6.14to0 14.86
ROSC in ED 62 9.55*6.38 7.93t011.19

Field to ED No ROSC 297 23.46*15.60 21.681t0 25.25 0.059
Pre-hospital ROSC 8 28.00£22.70 9.01to 46.99
ROSC in ED 62 19.37£12.66 16.16 to 22.59

Cdl toED No ROSC 297 35.2820.93 32.89t0 37.67 0.146
Pre-hospital ROSC 8 38.50£22.80 19.44 t0 57.56
ROSC in ED 62 28.92+15.83 24.90t0 32.94

Total CPR time No ROSC 297 37.55*£19.76 35.30t0 39.81 0.119
Pre-hospital ROSC 8 20.13£28.59 -3.781044.03
ROSC in ED 62 43.27+26.67 36.50 to 50.05

CPR time (119) No ROSC 297 22.76*£15.62 20.98 to 24.55 0.020
Pre-hospital ROSC 8 16.88£24.39 -3.51t037.26
ROSC in ED 62 16.76£10.81 14.01 to 19.50

CPR, cardiopulmonary resuscitation; ROSC, return of spontaneous circulation; Cl, confidence interval; ED, emergency

department.
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Table5. Correlation between cardiac rhythm and ROSC

ROSC site
Chi-sguaretest P-value
No ROSC  Pre-hospital ED Total
Field rhythm
Asystole 251 (84.5) 3(37.5) 38 (61.3) 292 28.572 <0.001
PEA 29 (9.8) 3(37.5) 14 (22.6) 46
Sinus rhythm 15(5.1) 2(25.0) 10 (16.1) 27
Ventricular fibrillation 2(0.7) 0 0 2
Total 297 8 62 367
ED rhythm
Asystole 259 (87.5) 2(25.0) 2(25.0) 302 247.455 <0.001
PEA 37 (12.5) 1(12.5) 20 (32.3) 58
Sinus rhythm 0 5(62.5) 0 5
Ventricular fibrillation 0 0 1(0.6) 1
Total 296 8 62 366
Survival time
Deathin ED 297 (100) 0 44 (71.0) 341 176.781 <0.001
<12 hr 0 2(25.0) 6(9.7) 8
12-24 hr 0 1(12.5) 3(4.8) 4
>24 hr 0 5(62.5) 5(62.5) 14
Total 297 8 62 367
Outcome
Deathin ED 297 (87.5) 0 44 (71.0) 341 290.291 <0.001
Dead in ward 0 4 (50.0) 18 (29.0) 22
Survival to hospital discharge 0 4 (50.0) 0 4
Total 297 8 62 367

ROSC, return of spontaneous circulation; ED, emergency department; PEA, pulseless electrical activity.
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