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Impact of transportation by Helicopter Emergency Medical Services (HEMS)

to 24-hours mortality in severe traumatic brain injury
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’Emergency Medicine Department, Chiang Mai University

ABSTRACT

Introduction: Patients with severe traumatic brain injury are currently transported via Helicopter
Emergency Medical Services (HEMS) to provide early, specific treatment, reduce the time spent
caring for patients outside the hospital, and decrease mortality.

Objective: The primary objective of this study was to determine the 24-hour mortality rate,
while the secondary objectives were to assess the in-hospital mortality rate within 14 days, time to
activation at the trauma center, and time to activation for emergency neurosurgery, comparing
transportation by HEMS and Ground Emergency Medical Services (GEMS).

Study Method: This was a retrospective observational cohort study conducted at Nakornping
Hospital from July 1st, 2017, to April 31st, 2023. The eligibility criteria included patients aged 18
years or older with severe traumatic brain injury who were transferred from a referring hospital to a
receiving hospital more than 2 hours away by ambulance. Baseline characteristics, 24-hour mortality,
in-hospital mortality within 14 days, and transport times in the HEMS and GEMS groups were
collected. Statistical analyses were performed using multivariable logistic regression analysis.

Results: Two hundred and twenty patients were enrolled in this study. HEMS transported 40
patients, and GEMS transported 180 patients. The 24-hour mortality in the HEMS group compared
with the GEMS group was not significantly different (7.5% vs. 5.56%, respectively; odds ratio 1.38,
95% Cl: 0.36-5.26, p-value=0.638). However, in-hospital mortality in the HEMS group was significantly
higher than in the GEMS group (30.00% vs. 11.11%, respectively; odds ratio 3.43, 95% Cl: 1.51-7.79,
p-value=0.003). The result of the study regarding the time to activation at the trauma center
showed that HEMS was significantly faster than GEMS (158+68.5 minutes vs. 194.5+69.5 minutes,
respectively; odds ratio 0.98, 95% Cl: 0.97-0.99, p-value<0.001). Additionally, the time to activation
for emergency neurosurgery in HEMS was also significantly shorter than in GEMS (307+69 minutes vs.
330+120 minutes, respectively; odds ratio 0.99, 95% Cl: 0.98-0.99, p-value=0.045).

Conclusions: In severe traumatic brain Injury, secondary mission HEMS decreased transport time
and time to emergency neurosurgery in distant hospital compared to GEMS but did not reduce

24-hour mortality rates and in-hospital mortality within 14 days.

Keywords: severe traumatic brain Injury, TBI, helicopter emergency medical service, HEMS
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M19799 1 Foyaiiug1uvesyszyng (Baseline characteristics)

HEMS group GEMS group
Baseline characteristics p-value
(n= 40) (n=180)
Male, n (%) 34 (85.00) 154 (85.56) 0.928
Glasgow Coma Scale, median (IQR) 7(2) 7(4) 0.102
Age, years, median (IQR) 37.5(29.5) 39 (30) 0.592
Underlying, n (%)

Diabetes mellitus 1 (2.50) 6 (3.33) 0.786

Hypertension 1(2.50) 18 (10.00) 0.127

Systolic blood pressure, mmHg, Median (IQR) 127.5 (38.5) 136 (32) 0.272

Missing 2 (5.00) 19 (10.56) 0.279

Heart rate, beats/min, Median (IQR) 90 (35) 82 (30) 0.124

Missing 2 (5.00) 19 (10.56) 0.279
Respiratory rate, breaths/min, n (%)

<10 0(0) 1 (0.56) 0.435

10 to 20 18 (45.00) 85 (47.22)

> 21 19 (47.50) 58 (32.22)

Missing 3 (3.75) 36 (20.00) 0.061
Oxygen saturation, Median (IQR) 95 (52) 9(98) 0.056
Missing 10 (25.00) 36 (20.00) 0.061
Injury distribution with AIS of head/neck > 3, n (%) 38 (95.00) 173 (96.11) 0.748
1SS, n (%) 0.189

4to 15 12 (30.00) 64 (35.56)

16 to 24 20 (50.00) 61 (33.89)

25 to 49 7 (17.50) 53 (29.44)

> 50 1 (2.50) 2(1.11)
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M13799 1 Toyaiiug1uvesUszyns (Baseline characteristics) (#10)

HEMS group GEMS group

Baseline characteristics p-value
(n= 40) (n= 180)
Brain CT, n (%) 0.066

Epidural hematoma 19 (47.50) 49 (26.67)

Subdural hematoma 12 (30.00) 71 (39.44)

Subarachnoid hemorrhage 1(2.50) 24 (13.33)

Intracranial hematoma 7 (17.50) 32 (17.78)

Normal brain CT 1 (2.50) 5(2.78)

AIS = Abbreviated Injury Scale; CT = computed tomography; GEMS = Ground Emergency Medical
Services; HEMS = Helicopter Emergency Medical Services; ICU = intensive care unit; ISS = Injury

Severity Score; OR = odd ratio

A151991 2 LARINITINYINIENITHIAANITEULUTEAMBE 10T 90U LsaneuIalatenia
WiBUWBUTE NG Ra a8t INIAR IR AaUWRS LAY NENA AL NUNA BTN U IRRNA Y

Treatment HEMS group (n= 40)  GEMS group (n= 180) p-value

Emergency neurosurgery, n (%) 32 (80.00) 108 (60.00) 0.055

Craniotomy 20 (50.00) 61 (33.89)

Craniectomy 12 (30.00) 42 (23.33)

Ventriculostomy 0 5(2.78)
15197 3 wadnsuan

HEMS group  GEMS group
Outcome p-value
(n= 40) (n= 180)

24-hours mortality, n (%) 3 (7.50) 10 (5.56) 0.637
In-hospital mortality, n (%) 12 (30.00) 20 (11.11) 0.002
Activated to Trauma Center time, minutes, median (IQR) 158 (68.5) 194.5 (69.5) <0.001
Activated to emergency neurosurgery time, minutes, median (IQR) 307 (69) 330 (120) 0.068

A135197 4 waansiUSeuiiisunquiUlelasunisaidsmiseniaimeisdnelines uax
ddsansunimesanetuiagnidu Ineldds multivariable logistic regression analysis

Outcome Odds Ratio 95% CI p-value
24-hours mortality, n (%) 1.38 0.36-5.26 0.638
In-hospital mortality, n (%) 3.43 1.51-7.79 0.003
Activated to Trauma Center time, mean difference 0.98 -36.5 0.97 - 0.99 <0.001
Activated to emergency neurosurgery, mean difference 0.99 -23 0.98-0.99 0.045

anuseNa
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