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ABSTRACT 

Background: Patients with severe traumatic brain injury (TBI) are at high risk for airway obstruction and 

hypoxia at the accident scene, and routine prehospital endotracheal intubation has been widely advocated. 

Aim of the Study: to evaluate and compare the outcome and mortality rates of trauma patients undergoing 

Prehospital Tracheal Intubationversus those undergoing Emergency Department Intubation. 

Methods: A literature search was carried out on MEDLINE (including MEDLINE in-process), CINAHL, 

Embase and the Cochrane Library (from 1990 to October 2017). Databases using “Prehospital Tracheal Intubation”, 

“Emergency Department Intubation “, “Adults‟ trauma”, and “mortality” as a MeSH heading and as text word. 

High yield journals were also had searched. 

Results: Eleven studies enrolling 17317 patients were included, out of which 4545 underwent PTI while 12772 

underwent EDI. Median mortality rate in patients undergoing pre-hospital intubation was 52.12% (7.8–90.16%), 

compared to 27.98% (6.25–41.56%) in patients undergoing intubation in the emergency department. The overall 

quality of evidence was very low. Six of the eleven studies found a significantly higher mortality rate after pre-

hospital intubation whilst five found no significant differences. 

Conclusion: Study outcome suggests that EDI was superior to PHI. Nevertheless, prehospital intubation was a 

marker for more severely ill patients who would have had higher mortality thus, the suggestion of the 

association between pre-hospital intubation and a higher mortality rate does not essentially oppose the 

importance of the intervention, but rather a need for further investigation of the possible causes for this 

finding. 

Keywords: Prehospital Tracheal Intubation, Emergency medical services, Airway management, Rapid sequence 

induction, mortality, Emergency Department, Intubation, Trauma. 

 

INTRODUCTION 

Airway compromise is declared to be a cause of 

poor outcomes and mortality in trauma and cardiac 

arrest patients for many years 
(1)

. 

While physician-staffed ambulance services had 

been established worldwide for more than a century, 

the late 20
th
 century evolution of prehospital care 

was highlighted by documentation of life-saving 

outcomes in those first modern EMS programs and 

their use of invasive „advanced life support‟ (ALS) 

procedures including prehospital endotracheal 

intubation (ETI) and intravascular (IV) cannulation 

for drug administration 
(2)

. These life-saving reports 

helped to propel the widespread adoption of EMS 

systems and the concomitant introduction of 

specially-trained (non-physician) emergency 

medical technicians called „paramedics‟ 
(2)

. 

Eventually nursing personnel also ventured into the 

realm of on-scene emergency response, particularly 

in the arena of air medical services. 

  

After arriving into a hospital, the critical and 

complex intervention of emergency tracheal 

intubation (ETI) is usually provided by 

appropriately trained physicians. Most of these 

physicians are trained anaesthesiologists or 

emergency physicians trained in anaesthesiology
(3)

. 

 

Tracheal intubation (TI) is a critical intervention 

regularly conducted by emergency medical service 

(EMS) providers to secure the airway of severely ill or 

injured patients worldwide. This activity is based on 

th assumption that, in keeping with in-hospital 

practice, a compromised airway should be secured as 

early as possible to ensure adequate ventilation and 

oxygenation. However, because pre-hospital 
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environmental and infrastructural factors can be 

challenging, intubation success rates are variable 
(4)

. 

When TI is performed incorrectly, it can provoke 

adverse events and may worsen outcome in some 

patient groups 
(5)

. Even when performed correctly, 

suboptimal ventilation following TI may increase the 

risk of fatal outcomes in certain patient subgroups 
(6)

. 

 

The skill of ETI had become the definitive airway 

control for most critically ill and injured patients, 

being in the operating room, in the early phases of an 

intensive care unit (ICU) hospitalization, or in the out-

of-hospital setting 
(7)

. The presumed presence of 

significant physiological derangements (e.g., 

hypoxemia, hypercarbia, hypoperfusion) in 

cardiopulmonary arrest, head injury and hemorrhagic 

states made ETI an intuitive procedure to perform as 

soon as feasible in the critically ill and injured 
(7)

. 

 On the other hand, some trauma patients have an 

undiagnosed cervical spine injury, but require 

immediate airway control on arrival at the emergency 

department (ED). Intubation could potentially 

exacerbate the cervical spine injury, thus resulting in a 

worse neurological outcome. 

The reported incidence of cervical spine injury in the 

setting of major trauma is 1.5%–4% 
(8)

. This rises to 

7.8% in patients with a Glasgow coma scale (GCS) of 

less than 8 
(9)

. It has been postulated that 3%–25% of 

patients with cervical spine injury may suffer injury 

extension as a consequence of delays in diagnosis, or 

inappropriate handling of their injury
(10)

. 

Moreover, For patients not in cardiac arrest, 

emergency department intubation (EDI) is normally 

performed as rapid sequence induction intubation 

(RSI), which includes the use of a rapid-onset 

neuromuscular blocking agent before TI, whereas PHI 

is done both with and without drugs 
(11)

. 

Although several guidelines suggest that TI should 

be considered for all trauma patients with a Glasgow 

coma scale (GCS) score of 8 or below, the evidence 

supporting the use of a particular GCS score as a 

threshold for intubation is poor 
(12)

. 

This systematic review was performed to compare 

the outcome and mortality rates of adult trauma 

patients undergoing PHI versus those undergoing EDI. 

 

MATERIALS AND METHODS 

This review followed the PRISMA
(13)

. (Preferred 

Reporting Items for Systematic Reviews and Meta-

Analyses) guidelines, systematically identifying and 

appraising peer-reviewed RCTs reporting on the 

outcome and mortality rates of adult trauma patients 

undergoing PHI versus those undergoing EDI. 

• We carried out a retrospective study on 

patients suffering from Trauma whom underwent 

PHI and EDI from 1990 to October 2017. 

 

Data Sources 

 Literature searches of from MEDLINE (1990–

2017), EMBASE (1990– 2017), Cochrane 

Library, CINAHL (1990–2017), Google Scholar, 

and individual ER journals. 

The search terms were used in combinations and 

together with the Boolean operators. 8 articles 

matched the stipulated criteria were included in 

the current review. 

 

Search terms 

    Keywords, phrases, and MeSH terms searched 

included “pre-hospital”, “intubation”, “airway 

management “Emergency Department” and 

“PHI”. Authors independently reviewed titles 

and abstracts and then downloaded relevant 

studies. References were reviewed for additional 

studies. 

 

Study Selection and Criteria 

Search results were screened by scanning abstracts for 

the following:  

 

 Inclusion Criteria 

1- Publications in Arabic or English languages. 

2- Relevantly recent studies ( publications  

between 2005 and 2017). 

3- Articles comparing the mortality rates of 

adult trauma patients who received PHI to 

those treated with basic airway management 

and subsequent EDI were considered. 

 

Exclusion Criteria 

1- Publications conducted in languages other 

than English and Arabic languages. 

2- Articles that didn‟t meet the present study 

endpoint (i.e. did not specify PHI or EDI for 

all patients, different intervention technique 

and target study group). 

3- Review articles, conferences and meeting 

abstracts 

4- Patients with medical conditions, including 

cardiac arrest 

5- Studies with poor quality. 

 

 Data Extraction 

      Two reviewers independently reviewed the 

studies, the abstracted data, and resolved 

disagreements by consensus. Studies were 
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evaluated for quality. A review protocol was 

followed throughout:  

Assessment of the quality and risk of bias of 

the study 

   Cochrane principles were applied as well as the 

Grading of recommendations assessment, 

development, and evaluation (GRADE) 

approach, risk of bias in randomized trials was 

assessed as high, low or unclear for allocation 

concealment, blinding, incomplete outcome data, 

selective reporting and other limitations 
(14)

. 

    All RCTs (Randomized trials) were considered 

by the GRADE approach to provide high-quality 

evidence in the absence of important limitations.  

As for observational studies, an assessment table 

was developed based on the principles stated by 

the MOOSE group and the National Institutes of 

Health 
(15)

. 

   Every observational study was examined for 

exact details and information of the study 

population, clear statement of the outcomes 

measures and outcome assessment for both of the 

patient groups, directly comparable patient 

groups, consistent  results, credentials of 

important confounders and prognostic factors 

and the absence of serious methodological 

limitations. The methodological quality of the 

individual observational studies was rated as 

good, fair or poor. In the GRADE approach, 

observational trials without special strengths or 

important limitations were considered to provide 

low-quality evidence and hence excluded from 

the studies of consideration. 

The study was done after approval of ethical 

board of Imam Abdulrahman Bin Faisal 

university. 

 

RESULTS 

   Searches identified 732 publications in addition to 

another 11 publications that were found through 

manual research.  After removal of duplicates, 

abstracts,  titles of  443 publications were assessed as 

identified from title and abstract, and 364 papers 

were excluded. In a second round of screening for 

eligibility, further 71 were excluded since 19 papers 

full text could not be retrieved and another 12 papers 

with the same cohort. There were also 32 papers 

excluded because they did not match the study 

outcome. We followed the Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses 

(PRISMA)
 (17)

 guidelines in reporting the results. 

Figure 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: PRISMA flow diagram showing the selected criteria of assessed the studies 
(13)
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Additional records identified through 

other sources (n = 11) 

Records after duplicates removed  

(n = 443) 

Records screened  

(n = 443) 

Records excluded after 

screening of the 

Abstract  

(n =364) 

Full-text articles assessed for 

eligibility (n = 79) 

Full-text articles excluded, 

 (n =68) based on the below 

criteria: 

1- Not retrieved (n=19). 

2- Not in Arabic or English 

lang.(n=8). 

3- Irrelevant study endpoint- 

(n=29). 

4- Multiple publications of same 

cohort (n= 12) 

 

Studies included in qualitative 

synthesis  

(n =11) 
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      Finally,11 studies were included and detailed as the focus for the present study. 

The search yielded 11 publications enrolling 17317 participants in 6 countries (Qatar, Canada, USA, Norway, 

Netherland and Australia), 8 out of which were Retrospective database studies (RDB‟s), one RCT , one 

Retrospective review of medical records and one Prospective cohort study. Publication dates ranged between 2006 

and 2014 while study duration had a range from 1 to 9 years. injury severity score and Rapid sequence induction 

data were also reported. 

Table 1 shows a detailed overview of the included studies. 

 

Table 1: baseline characteristics of the studies included in the systematic review 

 

Authors 
Year of Study 

closeout 

Duratio

n of 

Study 

(years) 

Country 
Study 

Type 

No. of 

participants 

Diagnosis of 

participants 

Patients treated 

by physicians 

ISS 

similarity 
RSI 

Tracy et al. 
(16) 

2006 1 USA RDB 628 Trauma No No NA 

Bernard et 

al. (17) 
2010 4 

Australi

a 
RCT 312 TBI No Yes Yes 

Sollid et al. 

(18) 
2010 9 Norway 

Retrospec

tive 

review of 

medical 

records 

287 Trauma 

Yes, 

anaesthesiologis

ts 

No Yes 

Evans et 

al. (19) 
2010 1 USA RDB 572 Trauma No Yes Yes 

Irvin et al. 

(20) 
2010 5 USA RDB 10948 

TBI 

(trauma + GC

S 3) 

No No No 

Franschm

an et al. (21) 
2011 4 

the 

Netherla

nds 

RDB 336 TBI No No 

No, only for 

some 

patients 

Bukur et 

al. (22) 
2011 4 USA RDB 2366 TBI No No No 

Vandromm

e et al. (23) 
2011 3 USA 

Prospecti

ve cohort 

study 

149 TBI No No 

No, only for 

some 

patients 

Evans et 

al. (24) 
2013 9 Canada RDB 1027 

TBI 

(trauma + GC

S <9) 

No No No 

Tuma et 

al. (25) 
2014 3 Qatar RDB 210 

TBI (head 

AIS ≥3 and 

GCS <9) 

No Yes Yes 

Al-Thani 

et al. (26) 
2014 1 Qatar RDB 482 Trauma No No Yes 

 
NA: Not available, ISS injury severity score, RSI Rapid sequence induction, ED emergency department, TBI Traumatic brain injury, GCS 

Glasgow coma scale, DOA dead on arrival, CPR cardiopulmonary resuscitation, CT computed tomography  AIS abbreviated injury scale, 

ETI endotracheal intubation. 

 

Majority of the studies included information on the clinical parameters associated with injury severity and used 

some form of correction before drawing a conclusion about the effect. Table 2 
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Table 2: Outcome of the studies included in the systematic review 

 
Authors Type of 

mortality 

measure 

Exclusion of 

patients dying in 

the pre-hospital or 

ED phase 

Mortality 

PHI (%) 

Mortality 

EDI (%) 

ISS 

PHI 

ISS 

EDI 

GCS 

PHI 

GCS 

EDI 

Shock/averag

e SBP PHI 

(%) 

Shock/avera

ge SBP EDI 

(%) 

Tracy et al. 
(16) 

Not 

specified 

Yes, up to 

48 hours 

32% 28% 25.3 22.4 4 8.3     

Bernard et 

al. (17) 

In-hospital No 36% 36% 30.5 30.1 5 5 128 129 

Sollid et al. 

(18) 

In-hospital No 45% 21%     3 6     

Evans et al. 

(19) 

In-hospital Death or discharge 

within 48 hours 

excluded 

8% 6% 27.2 27 4.1 11.6 122,4  125,5 

Irvin et al. 

(20) 

In-hospital Only patients with 

circulation at 

hospital admission 

included 

62% 35% 31.6 24.2 3 3  121,3  130,1 

Franschma

n et al. (21) 

In-hospital Not specified, but 

only patients with 

a CT-confirmed 

TBI included. 

43% 41% 32 25 3 5 23 11 

Bukur et al. 

(22) 

Not 

specified 

DOA, in the pre-

hospital 

environment, died 

in the ED, or any 

AIS = 6 excluded 

90% 12% 26.7 18.4 3.3 11.7 73.8 4.5 

Vandromm

e et al. (23) 

Not 

specified 

Not specified, but 

only patients with 

a CT-confirmed 

TBI included 

47% 41% 38 33.7 4.1 5.9 avg 127,4  151,3 

Evans et al. 

(24) 

In-hospital Patients that 

received pre- or in-

hospital CPR 

excluded from 

mortality analysis 

68% 42% 31 26 3 6 28.8 15.3 

Tuma et al. 

(25) 

30 days Yes, up to 

24 hours 

54% 16% 28 27     avg 129 142 

Al-Thani et 

al. (26) 

Not 

specified 

Patients who died 

on scene before 

ETI excluded 

53% 19% 25.3 21.3 6.9 12.1 avg 127.9 . 129.4 

 
PHI pre-hospital intubation, EDI emergency department intubation, ISS injury severity score, GCS Glasgow coma scale, SBP systolic 

blood pressure, avg average, AOR adjusted odds ratio, ED emergency department, RR risk ratio , AIS abbreviated injury scale 

 

 

Further to the analysis of the outcome and authors‟ conclusion of the 11 studies included, Six concluded that 

PHI was associated with a worse outcome than EDI whilst four found no differences in mortality between the 

groups, however, one found a PHI had insignificant impact on mortality, but improved neurological outcome.  
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Table 3: Author‟s conclusion and quality of the studies determined by the assessment tool 

 

Authors Conclusion of article Methodological 

quality 

Tracy et al. 
(16)

 No significant differences in outcomes between groups Fair 

Bernard et al.
 (17)

 
PHI had no significant impact on mortality, but improved 

neurological outcome 

Good 

Sollid et al.
 (18)

 PHI associated with worse outcome Fair 

Evans et al.
 (19)

 No significant differences in outcomes between groups Fair 

Irvin et al.
 (20)

 PHI associated with worse outcome Fair 

Franschman et al.
 (21)

 No significant differences in outcomes between groups Fair 

Bukur et al.
 (22)

 PHI associated with worse outcome Fair 

Vandromme et al.
 (23)

 No significant differences in outcomes between groups Fair 

Evans et al.
 (24)

 PHI associated with worse outcome Fair 

Tuma et al.
 (25)

 PHI associated with worse outcome Fair 

Al-Thani et al.
 (26)

 PHI associated with worse outcome Fair 

 

DISCUSSION 

The priority in the emergency care of trauma 

patients is the assertion of a clear airway to 

guarantee adequate oxygenation and ventilation. 

The ABCs of trauma resuscitation begin with the 

airway evaluation, and effective airway 

management is imperative in the care of a patient 

with critical injury
(27)

. 

Hussain and Redmond
(28)

concluded, in their 

study examining pre-hospital deaths from trauma in 

the UK, that up to 85% of patients who died with 

survivable injuries before reaching hospital might 

be due to airway obstruction and showed that 

airway obstruction was thought to have contributed 

to death from major trauma in 28% of patients 

treated by ambulance crews. Karch and his 

colleagues
(29)

 noted in their study of field intubation 

in trauma patients that, in nearly a quarter of the 

patients, intubation failure was most likely from 

gagging or combative patients. Definitive airway 

control by pre-hospital ETI is, therefore, not only 

essential, but also difficult to perform. 

In the present study, we aimed at evaluating and 

comparing the outcome of pre-hospital tracheal 

intubation to emergency department intubation in 

trauma patients. 

It was clear that no single study identified a 

positive effect on the mortality rate when PHI was 

compared to EDI.  

 Eleven separate analyses of the eligible 

publications were made;of these found a significantly 

higher mortality rate in the PHI-patients; crude 

mortality rate in both RSI (five trials) and non RSI 

(six investigations) . 

RSI is the preferred method of endotracheal tube 

intubation (ETTI) in the emergency department (ED). 

This is because it results in rapid unconsciousness 

(induction) and neuromuscular blockade (paralysis). 

This is important in patients who have not fasted due 

to greater risk for vomiting and aspiration. To this 

end, the goal of RSI is to intubate the trachea without 

having to use bag-valve-mask (BVM) ventilation, 

which is often necessary when attempting to achieve 

intubating conditions with sedative agents alone (eg, 

ketamine, etomidate, propofol)
 (30)

. 

The findings of our study are supported by a 

systematic review conducted by Fevanget 

al.
(31)

which enrolled 21 studies looking at 

prehospital vs emergency department intubation of 

trauma patients.  They found that the pooled 

mortality rate for patients intubated prehospital 

was 48% as opposed to 29% in the ED. The overall 

conclusion  of the present study, was that the , 

quality of the studies was low.  

It is doubtful that any pre-hospital services will 

achieve the level of care and equipment provided by a 

full in-hospital trauma team, which means that the 

motivation for PHI is that early protection and control 

of the airway outweighs the increased risks associated 

with performing the procedure in a less preferable 

setting. Irrespective to the weaknesses concerning 

low-quality evidence, the consistent finding of worse 

outcomes after PHI compared with EDI should raise 

some inquiries .Variable effects in subgroups of 

patients have led to recommendations for a tailored 
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approach to interventions in other fields of emergency 

care, and this may also be valid for pre-hospital 

airway management 
(32)

. 

 

CONCLUSION 

Pre-hospital intubation is a complex 

intervention where guidelines and research findings 

should be approached cautiously. Our findings in the 

present paper suggest that higher mortality rates were 

associated to PHI over EDI. Nevertheless, The 

association between PHI and a higher mortality rate 

does not necessarily contradict the importance of the 

intervention, but it does call for a thorough 

investigation by clinicians and researchers to find out   

possible causes for this finding. 

 

REFERENCES 
1. Anderson ID, Woodford M, de Dombal FT, Irving 

M(1988): Retrospective study of 1000 deaths from 

injury in England and Wales. BMJ ., 296: 1305-1308.  

2. Pantridge JF, Geddes JS(1967): A mobile intensive 

care unit in the management of myocardial 

infarction. Lancet,290:271–3.  

3. Jensen AG, Callesen T, Hagemo JS, Hreinsson K, 

Lund V, Nordmark J(2010): Scandinavian clinical 

practice guidelines on general anaesthesia for 

emergency situations. Acta 

AnaesthesiolScand ., 54: 922-950.  

4. Hubble MW, Brown L, Wilfong DA, Hertelendy A, 

Benner RW, Richards ME(2010): A meta-analysis of 

prehospital airway control techniques part I: orotracheal 

and nasotrachealintubation success rates. PrehospEmerg 

Care , 14: 377-401.  

5. Bochicchio GV, Scalea TM(2003): Is field intubation 

useful? CurrOpinCrit Care , 9: 524-529.  

6. Di Bartolomeo S, Sanson G, Nardi G, Michelutto V, 

Scian F(2003): Inadequate ventilation of patients with 

severe brain injury: a possible drawback to prehospital 

advanced trauma care? Eur J Emerg Med.,10: 268-271. 

7. American College of Surgeons Committee on Trauma 

(1997): Advanced trauma life support program for 

physicians. 6. Chicago: American College of Surgeons, 

pp. 21–124. 

8. Hoffman JR, Wolfson AB, Todd Ket al. (1998):Selective 

cervical spine radiology in blunt trauma: methodology of 

the national emergency x-radiography utilisation study 

(NEXUS). Ann Emerg Med.,32:461–9. 

9. Hills MW, Deane SA(1993): Head injury and facial 

injury: is there an increased risk of cervical spine 

injury? J Trauma,34:549–54 

10. Reid DC, Henderson R, Saboe L et al. (1987):Etiology 

and clinical course of missed spine fractures. J 

Trauma,27:980–6. 

11. Wang HE, Davis DP, O'Connor RE, Domeier 

RM(2006): Drug-assisted intubation in the prehospital 

setting (resource document to NAEMSP position 

statement). PrehospEmerg Care,10:261–71. 

12. ATLS Subcommittee, American College of Surgeons’ 

Committee on Trauma, International ATLS working 

group(2013): Advanced trauma life support (ATLS®): the 

ninth edition. J Trauma Acute Care Surg.,74:1363–6. 

13. Moher D, Liberati A, Tetzlaff J, Altman DG, The 

PRISMA Group (2009):Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses: The PRISMA 

Statement. PLoS ., 6(7):33-36. 

14. Guyatt GH, Oxman AD, Vist G, Kunz R, Brozek J, 

Alonso-Coello P, Montori V, Akl EA, Djulbegovic B, 

Falck-Ytter Y et al.(201): GRADE guidelines: 4. 

Rating the quality of evidence--study limitations (risk of 

bias). J ClinEpidemiol.,64:407–15. 

15. Stroup DF, Berlin JA, Morton SC, Olkin I, 

Williamson GD, Rennie D, Moher D, Becker BJ, Sipe 

TA, Thacker SB(2000): Meta-analysis of observational 

studies in epidemiology: a proposal for reporting. Meta-

analysis Of Observational Studies in Epidemiology 

(MOOSE) group. JAMA.,283:2008–12. 

16. Tracy S, Schinco MA, Griffen MM, Kerwin AJ, Devin 

T, Tepas JJ(2006): Urgent airway intervention: does 

outcome change with personnel performing the procedure? 

J Trauma, 61:1162–5. 

17. Bernard SA, Nguyen V, Cameron P, Masci K, 

Fitzgerald M, Cooper DJ, Walker T, Std BP, Myles P, 

Murray L et al. (2010): Prehospital rapid sequence 

intubation improves functional outcome for patients with 

severe traumatic brain injury: a randomized controlled 

trial. Ann Surg.,252:959–65. 

18. Sollid SJ, Lossius HM, Soreide E(2010): Pre-hospital 

intubation by anaesthesiologists in patients with severe 

trauma: an audit of a Norwegian helicopter emergency 

medical service. Scand J Trauma ResuscEmerg 

Med.,18:30. 

19. Evans HL, Zonies DH, Warner KJ, Bulger EM, Sharar 

SR, Maier RV, Cuschieri J(2010): Timing of intubation 

and ventilator-associated pneumonia following injury. 

Arch Surg.,145:1041–6. 

20. Irvin CB, Szpunar S, Cindrich LA, Walters J, Sills 

R(2010): Should trauma patients with a Glasgow Coma 

Scale score of 3 be intubated prior to hospital arrival? 

Prehosp Disaster Med.,25:541–6. 

21. Franschman G, Peerdeman SM, Andriessen TM, 

Greuters S, Toor AE, Vos PE, Bakker FC, Loer SA, 

Boer C(2011): Effect of secondary prehospital risk factors 

on outcome in severe traumatic brain injury in the context 

of fast access to trauma care. J Trauma, 71:826–32. 

22. Bukur M, Kurtovic S, Berry C, Tanios M, Margulies 

DR, Ley EJ, Salim A(2011): Pre-hospital intubation is 

associated with increased mortality after traumatic brain 

injury. J Surg Res.,170:e117–121 

23. Vandromme MJ, Melton SM, Griffin R, McGwin G, 

Weinberg JA, Minor M, Kerby JD(2011):Intubation 

patterns and outcomes in patients with computed 

tomography-verified traumatic brain injury. J 

Trauma,71:1615–9. 



Prehospital Tracheal Intubation… 

1046 

24. Bukur M, Kurtovic S, Berry C, Tanios M, Margulies 

DR, Ley EJ, Salim A(2011): Pre-hospital intubation is 

associated with increased mortality after traumatic brain 

injury. J Surg Res.,170:e117–121. 

25. Tuma M, El-Menyar A, Abdelrahman H, Al-Thani H, 

Zarour A, Parchani A, Khoshnaw S, Peralta R, Latifi 

R(2014): Prehospital intubation in patients with isolated 

severe traumatic brain injury: a 4-year observational study. 

Crit Care Res Pract.,214:135986. 

26. Al-Thani H, El-Menyar A, Latifi R(2014): Prehospital 

versus emergency room intubation of trauma patients in 

Qatar: a-2-year observational study. N Am J Med 

Sci.,6:12–8. 

27. Mayglothling J, Duane TM, Gibbs M, McCunn M, 

Legome E, Eastman AL, Whelan J, Shah KH(2012): 
Emergency tracheal intubation immediately following 

traumatic injury: an Eastern Association for the Surgery 

of Trauma practice management guideline. Journal of 

Trauma and Acute Care Surgery,73(5):S333-40. 

28. Hussain LM, Redmond AD(1994): Are pre-hospital 

deaths from accidental injury preventable? Br Med J ., 

308: 1077–80 

29. Karch SB, Lewis T, Young S(2001): Field intubation 

of trauma patients: complications, indications and 

outcomes. Am J Emerg Med ., 37: 32–7. 

30. Lafferty K et al.(2017): Rapid Sequence Intubation. 

Medscape, available at 

:https://emedicine.medscape.com/article/80222-

overview 

31. Fevang E, Perkins Z, Lockey D, Jeppesen E, Lossius 

HM(2017): A systematic review and meta-analysis 

comparing mortality in pre-hospital tracheal intubation to 

emergency department intubation in trauma patients. 

Critical Care,21(1):192. 

32. Schreiber MA, Meier EN, Tisherman SA, Kerby JD, 

Newgard CD, Brasel K, Egan D, Witham W, Williams 

C, Daya M et al.(2015): A controlled resuscitation 

strategy is feasible and safe in hypotensive trauma 

patients: results of a prospective randomized pilot trial. J 

Trauma Acute Care Surg.,78:687–95.  

 

 

 


