
Comparison of Standard Surgical Cricothyroidotomy vs. Modified Surgical 
Cricothyroidotomy with Gum Elastic Bougie by Military Medics using a Cadaver Model
Rachel Ely, DO, MHA, NRP1,3, Ryan Newberry, DO, MPH1,2,3, Stephen Rahm, NRP4,  Jennifer Achay, NREMT4, Michael April, MD, PhD, MSc5

1SAUSHEC Military EMS and Disaster Medicine Fellowship, 2US Army institute of Surgical Research, 3UT Health San Antonio
4Bulverde Spring Branch Centre for Emergency Health Sciences, 5SAUSHEC Emergency Medicine Residency Program

Airway obstruction is the second most frequent cause of preventable death on the battlefield.
Definitive treatment as recommended by Tactical Combat Casualty Care guidelines is
cricothyroidotomy. Multiple contemporary studies have demonstrated a significant failure rate
when performed by military medics, with a 33% failure rate cited over the course of Operation
Enduring Freedom and Operation Iraqi Freedom. Techniques found to have the highest rate of
success should be emphasized in medic training courses.

Introduction

This study compared the first pass success and time to successful placement when performing a
standard surgical cricothyroidotomy versus a bougie-aided cricothyroidotomy technique. The
primary outcome was first-pass successful airway cannulation. The secondary outcomes were
time to successful airway cannulation, number of attempts to successful cannulation, perceived
technique difficulty, and technique preference.

Objective

We conducted a prospective, randomized crossover study comparing standard open surgical
cricothyroidotomy with bougie-aided cricothyroidotomy using a cadaver model. Fifteen
volunteers were recruited, all active duty US Army 68W medics with no prior experience
performing cricothyroidotomy on live patients or cadaver models. Participants were
randomized to perform one of the two techniques, then viewed a standardized 5-minute video
portraying the relevant anatomy and technique steps. Participants then practiced the assigned
technique 5 times on a Syndaver adult airway manikin. The technique was then performed on
an adult cadaver model. A blinded investigator timed the event from instruction to “begin” to
the participants verbal indication of completion. A separate investigator observed and
recorded number of attempts made. After a 15 minute washout period, the sequence was
repeated performing the second technique. Placement was confirmed using neck dissection as
well as visual confirmation using video laryngoscopy following attempt completion.

Methods

• No difference in first-pass success rates when using a bougie-aided technique when
compared to standard surgical cricothyroidotomy

• No difference in time to successful cannulation when using a bougie-aided technique when
compared to standard surgical cricothyroidotomy

• No difference in reported ease of procedure, with 73.3% of participants preferring the
bougie-aided technique

Discussion Points

To our knowledge, this is the first study examining military medics performing the surgical and

bougie-aided techniques on a cadaveric model. We did not find any difference in first-pass

success or time to successful cannulation when military medics used a bougie to place a

cricothyroidotomy, as compared to the standard open surgical technique. Both methods are

approved by the Committee on Tactical Combat Casualty Care, and this study supports the idea

that both are viable options for field cricothyroidotomy placement. However, overall success

rates in this study indicate there is continued room for improvement, and investigations into

techniques yielding the highest likelihood of success should continue in order to minimize

combat-related deaths due to airway obstruction.

Conclusions

Fifteen participants completed the protocol. Placement of tracheostomies rather than
cricothyroidotomies was treated as a success for purposes of this study. First-pass success was
73.3% (11/15) using a standard surgical technique, and 66.6% (10/15) using a bougie-aided
technique. Overall success was 93.3% (14/15) using the standard technique, and 73.3% (11/15)
using a bougie-aided technique. No significant difference was found by related-samples
McNemar’s test in success rates between techniques for either first pass success (p = 1.0) or
when multiple attempts were included (p=0.375).

The mean time to successful cannulation in those achieving first-pass success was 130.05
seconds using a standard surgical technique, and 160.25 seconds using a bougie-aided
technique. The mean time to successful cannulation, first pass or otherwise, was 153.30
seconds for the standard surgical technique, and 198.12 for the bougie-aided technique. The
overall mean attempt time was 174.19 seconds for the standard surgical technique, and 183.64
seconds for the bougie-aided technique. No significant difference was found by paired samples
t-test between techniques in time to first pass cannulation (p=0.665) or time to overall
successful cannulation (p=0.469).

The mean reported ease of procedure by VAS was 37.85mm for the standard surgical
technique, and 22.15mm for the bougie-aided technique. No significant difference was found
between techniques by paired samples t-test for ease of procedure (p=0.127). 11/15
participants (73.3%) reported that they preferred the bougie-aided technique.

Results
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