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Overview

• Scrutiny of clinical question led to broader 
perspectives of EMS health services system 



www.airwaycam.com

What is Endotracheal Intubation (ETI)?



Controlled OR vs. Chaotic Field



“Does Paramedic ETI 
Improve Outcomes?”



Does Paramedic ETI Save Lives?

• >14 studies of paramedic ETI and outcomes 

• Paramedic ETI:
- Is not associated with improved survival
- Is not associated with improved neurological outcome

• In select cases, associated with:
- Increased risk of death
- Worsened neurological outcome



Gausche, et al.
(JAMA, February 2000)

• Controlled trial
• 830 pediatric patients
• Alternated ETI/BVM 

with BVM-only

• No difference in survival
• No difference in 

neurological outcome



Wang, et al.
(Annals EM 2004)
• PA State 2000-2002
• Severe TBI
• Paramedic ETI vs. 

Emergency Dept ETI
- Excluded all others

• Multivariate, propensity 
score adjustment



Paramedic ETI Associated with 
Worsened Outcomes

• Increased odds of death
- Adjusted OR 3.99 (3.21 – 4.93)

• Increased odds of poor neurological outcome
- Adjusted OR 1.61 (1.15 – 2.26)

• Increased odds of functional impairment
- Adjusted OR 1.92 [1.27 – 2.93] (Moderate-or-Severe)

- Adjusted OR 1.59 [1.11 – 2.26] (Severe)



“Do Paramedics Make 
ETI Mistakes?”



Paramedics Often Misplace the Tube

• 108 paramedic ETI 
• Orlando Emergency 

Department

• 25% Misplaced
- 2/3 esophageal
- 1/3 above vocal cords



Dunford, et al. Ann Emerg Med 2003 Dec;42(6):721-8 

“Just Because the Tube is in the Right Place 
Doesn’t Mean Everything is OK”



Dunford, et al. (con’t)

• Oxygen desaturation in over half
- 31 of 54 (57%) desaturated
- Median duration: 160 seconds (IQR 48 to 272)
- Median desaturation (SpO2): 22% 

• Bradycardia in one-fifth
- 19% bradycardia 

• Paramedic described “easy intubation” in 84%  



ETI Errors Across Systems

• Prospective, multicenter observational study
• Over 40 Pennsylvania EMS services
• Self-reported ETI data

- PACE I: n = 743 ETI
- PACE II: n = 1,953 ETI

Resuscitation 2003 Jul;58(1):49-58 
Acad Emerg Med 2003 Jul;10(7):717-24 

Prehosp Emerg Care 2004 Jan-Mar;8(1):1-9 
Health Affairs 2006;25:501-509



Overall ETI Error Rate
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Variation in Agency ETI Error Rates
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“Intubate quickly…”

“Don’t stop other tasks to 
intubate …”



“Don’t Stop CPR to Intubate”

ET Tube 
Placement

30 sec CPR 
Interruption

ETCO2
Signal



Number of ETI-Associated 
CPR Interruptions

Median: 2 Interruptions 
(IQR: 1-3)

Min 1, Max 9
30% >2 Interruptions



Duration of ETI-Associated 
CPR Interruptions

First CPR Interruption
Median: 46.5 sec (IQR: 23.5-73)

Min 7, Max 221
~30% >60 sec

Subsequent CPR Interruptions
Median: 35 sec (IQR: 21-58)

Min 7, Max 199
~20% >60 sec

Sum of All CPR Interruptions
Median: 109.5 sec (IQR: 54-198)

Min 13, Max 446
~25% >180 sec



“Does Skill Play a Role?”



How Many ETI Do You Need to 
Graduate?
• EM Residents 35
• Anesthesia Residents 20-57
• CRNA Students 200

• Paramedic Students 5



Learning Curve for Paramedic Student ETI

Magic 
Number: 
15-20 ETI

Wang, et al., PEC 2005



OR Training Hours per Student

Median 17-32 hours

Johnston, et al., AEM 2006 
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Barriers

• Competition from other 
students

• Widespread Laryngeal 
Mask Airway use

• Anesthesiologists’ 
medicolegal concerns

http://www.hospitalmanagement.net/contractors/anaesthesiology/intersurgical_2/�


Program Director Frustration…

• “We are seeing ORs completely shut out paramedic students.”

• “Our local hospital [anesthesia] group refuses to have students 
in the OR. Students must drive two hours each way for OR 
experiences.”

• “We had a hospital for intubations until they said we would be 
required to pay.”

• “Securing OR time for ETI is the single most difficult aspect of 
my job as program director.”



“Skill” 
(“Proficiency”) = Baseline 

Training + Regular 
Application



Per-Rescuer ETI Frequency

Wang HE, et al., Critical Care Med 2005; 33:1718-21
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“Does ETI Experience Improve 
Outcomes?”



Probabilistic Linkage of Statewide Data Sets
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Cumulative Paramedic ETI Experience 
and Patient Survival 
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“What if We Limited ETI?”
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Policy Implications



Super-Sized EMS

• A paramedic on every fire 
truck?

• More medics ≠ Better care
- Procedural dilution
- Harder to assure quality and 

training
- Better care with tiered 

systems



“EMS Often Ignores the Simplest Solutions”
- e.g., Alternate Airways

• King LT
• Combitube
• LMA

• Easy to use, learn and  
retain skill

• Would solve many 
systemwide problems



Questions?



Contact

Henry E. Wang, MD, MS
Associate Professor
Department of Emergency Medicine
University of Alabama at Birmingham
619 19th St. South
JTN 265
Birmingham, AL 35249
(205)-996-6526
hwang@uabmc.edu
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