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— Abstract —

Application of Critical Pathway in Trauma Patients

Hongjin Shim, M.D., Ji Yong Jang, M.D., Jae Gil Lee, M.D., Ph.D., Seonghwan Kim, M.D.,
Min Joung Kim, M.D.", You Seok Park, M.D.!, Inchel Park, M.D., Ph.D.!, Seung Ho Kim, M.D., Ph.D.!

Department of Surgery, 'Department of Emergency Medicine, Yonsei University College of Medicine

Purpose: For trauma patients, an early-transport and an organized process which are not delayed in hospital
stage are necessary. Our hospital developed a procedure, the trauma Critical Pathway (CP), through which a
traumatic patient has the priority over other patients, which makes the diagnostic and the therapeutic processes
faster than they are for other patients.

Methods: The records of patients to whom Trauma CP were applied from January 1, 2011 through April 15.
2012. were reviewed. We checked several time intervals from ER visiting to decision of admission-department,
to performing first CT, to applying angio-embolization, to starting emergency operation and to discharging
from ER. In addition, outcomes such as duration of ICU stay, hospital stay and mortality were checked and
analyzed.

Results: The trauma CP was applied to a total of 143 patients, of whom, 48 patients were excluded due to
pre-hospital death, ER death, transferring to other hospital and not severe injury. Thus 95 patients (male 64,
67.3%) were enrolled in this study. Fifty-nine patients(62.1%) were injured by the traffic accident. The mortali-
ty rate was 10.5% and the mean Revised Trauma Score (RTS) of the patients was 6.4+ 2.0. After visiting ER,
decision making for admission was completed, on average, in 3 hours 10 seconds. The mean time intervals for
the first CT, angio-embolization, surgery and discharge were 1 hour 20 minutes, 5 hours 16 minutes, 7 hours 26
minutes and 6 hours 13 minutes, respectively.

Conclusion: The trauma CP did not show the improvement of time interval outcome, as well as mortality
rate. However, this test did show that the trauma CP might be able to reduce delays in procedures for managing
trauma patients at the university-based hospitals. To find out the benefit of CP protocol, a large scaled data is
required. (J Trauma Inj 2012;25:159-165)
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Table 1. Alerting criteriafor the trauma CP.
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Mechanism

1. Any motor vehicle at high speed (>60 kph)

2. Ejection or rollover or death of vehicle occupants
3. Pedestrian struck by moving vehicle

4. Bicycle accident > 20 kph impact

5. Fdl>3m

6. Motorcycle accident with separation from vehicle
7. Crushing injury in head, neck, abdomen and pelvis

Clinical suspicion
2. Hemothorax /pneumothorax.

1. Flail chest, penetrating torso injury, definite

3. Open skull fracture, limb paralysis (spina cord injury)
4. Pelvic bone fracture, amputation wrist/ankle, upper elbow & knee, penetrating injury

5. Penetrating head and neck injury
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Measure Vital signs & Level of consciousness

4 — mergency department - Systolic < 90 mmHg
| el | RR<10 or >29/min

FAST (+)  Fluid resuscitation

| Extended FAST

Trauma surgery

| Follow up vital sign antable/ e \

Systolic > Systelic
70mmHg=>CT < 70mmHg-=>0P
* Flail chest + Open skull fracture + Pelvic fracture + Penetrating Head
+ Penetrating Torso + Limb paralysis + Amputation & Neck
injury (spinal cord injury) Wrist/ankle « Pelvic fracture

» Definite + Upper elbow/knee
Hemothorax & penetrating injury Radiology
pneumothorax
mb
Measure Vital signs & Level of consciousness |

Ecision with
mi

| Evaluation : CT & X-ray Emergency operation

Fig. 1. Algorithm of alerting Trauma CP
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Table 2. Theclinica characteristics and demographics of enrolled patients

Variable Results (%)

Sex (n) Male 64 (67.3)
Female 31 (32.7)
Type of trauma (n) Traffic accident 59 (62.1)

Driver 11

Pedestrian 30

Motor 16

bicycle 2
Falling down 32 (33.6)

suicide 10

Stab injury 2(2

crushing 1(1)

unknown 1(2)

Emergent operation (n) 20 Genera Surgery 8

Neuro Surgery 4

Orthopedic surgery 8

Angiography (n) 5

Angio-Embolization (n) 5
Mortality (n) 10 (10.5)

* ICU: Intensive Care Unit
' RTS: Revised Trauma Score
. Type of trauma
tgéf'”g unknown Traffic accident
{+]

2%

3%

B pedestrian
driver

B motor

W bicycle

Fig. 3. (A) shows a distribution of traumatypes. (B) shows a sub-distribution of traffic accident typesin the middle of entire trauma.
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Table 3. Time - intervals of trauma CP.

Tota patients Patients with hemoperitoneum

Total number (n) 95 8

Age (year) 45.6+18.2 43.8+13.2

CP* activation (min) 10+145 25.6+38.9

First CTT (min) 64+90 80+63

Decision of admission (min) 190+ 164 86+ 56

Angio-embolizaiton (min) 264+196 224+152

Operation (min) 561+ 360 4174248

Discharge from EMC* (min) 325+ 235 273+355

Mortality rate (%) 10/95 (10.5) 2/8 (25)

ICU’ stay (day) 8.0+10.2 31+37

Hospital stay (day) 20.7+24.2 11.8+9.1

RTS' 6.4+20 59+24

* CP: Critical Pathway

' CT: Computed Tomography

t EMC: Emergency Medical Center
S ICU: Intensive Care Unit

I'RTS: Revised Trauma Score.

Table 4. A comparison on timeline results in 2010 and 2011; the patients who had a hemoperitonium were selected in the comparison.

2010 2011 p-value

Total number (n) 11 8

Age (year) 41.8+15.0 43.8+13.2 0.77
First CT* (min) 67+25 80+63 0.57
Decision of admission (min) 150+ 92 86+ 56 0.10
Operation (min) 304176 4174248 0.26
Discharge from EMC' (min) 309+193 273+£355 0.78
Mortality (%) 1/11(9) 2/8 (25) 0.01
ICU* stay (day) 4.0+4.0 31+37 0.74
Hospital stay (day) 115+79 11.8+9.1 0.94
RTS 7.1+09 59+24 0.19
APACHE Il 143+85 209+121 0.18
ISS! 17.8+7.2 26.9+16.6 0.18

* CT: Computed Tomography

' EMC: Emergency Medical Center
t ICU: Intensive Care Unit

¥ RTS: Revised Trauma Score
"'I1SS: Injury severity Score.
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