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Abstract 

Phase II Site: David Grant Medical Center (DGMC), Travis Air Force Base  

  

Project Title: Implementation of a Bougie-Assisted Cricothyrotomy Training Program  

  

Authors: Gregory Caliwag, Susie Chairez-Rincon, Neil Murray 

  

Background or Problem/Issue: DGMC anesthesia department lacks a cricothyrotomy training 

program.  Cannot intubate, cannot oxygenate scenarios occur in 0.07% of procedures, and may 

result in patient death.  The last step of the difficult airway algorithm is to place a surgical 

airway.  However, 30% of emergency cricothyrotomies placed by anesthesia providers fail. 

Clinical Question or Purpose: In anesthesia providers at DGMC, how does the implementation 

of a cricothyrotomy training program compared to no training program affect performance of 

bougie-assisted cricothyrotomy (BAC) procedure, provider confidence with the procedure, and 

provider comfort with the procedure?  

Project Design: This was an evidence-based project that implemented a BAC training program 

during one training day.  Participants were evaluated on time to perform the procedure and 

number of correct procedural steps utilizing an airway task trainer.  A survey was used to 

evaluate comfort and confidence before and after training. 

Analysis of the Results: 13 anesthesia providers completed the training.  The BAC placement 

mean time was 106 seconds (range 47-224) pre-training and 74 seconds (range 27-123) post-

training.  The mean procedural steps completed was 8 (range 7-11) pre-training and 11 (range 9-

12) post-training.  Participants (n=3) who practiced BAC on the airway task trainer had a mean 

increase of 3.33 procedural steps on their post-training evaluation compared to a mean increase 

of 2 procedural steps in participants (n=7) who did not practice at all.  Using a Likert scale, 

comfort levels of 4 or greater (n=11) increased compared to pre-training comfort levels (n=8).   

Confidence levels of 4 or greater (n=10) increased compared to pre-training levels (n=9). 
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Organizational Impact/Implications for Practice: This project optimized training in 

emergency airway management resulting in improved performance of BAC placement, increased 

provider comfort, and confidence level.  We propose implementing a sustainment plan to 

reinforce BAC skills every six months to mitigate skill loss and align with current evidence-

based guidelines.  

Abbreviated Abstract 

Project Purpose: Evidence-based implementation of a bougie-assisted cricothyrotomy training 

program allows anesthesia providers practice critical skills in surgical airway management. 

Impact: Optimizing simulated BAC training improves performance and increases provider 

comfort and confidence level. 
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Introduction 

Emergency cricothyrotomy is the last step of the American Society of Anesthesiologists 

(ASA) difficult airway algorithm and is used as a rescue maneuver to restore oxygenation during 

a cannot intubate and cannot oxygenate (CICO) airway crisis.  CICO is defined as the inability to 

intubate and ventilate a patient in the presence of continuous oxygen desaturation, lack of chest 

wall excursion or inadequate capnography tracing, resulting in 25% of anesthesia-related deaths 

(Altun et al., 2019; Cooper, 2019; Hubert et al., 2014).  Emergency access to the trachea is 

achieved by making an incision through the cricothyroid membrane (CTM) and inserting a 

breathing tube to restore oxygenation after tracheal intubation, face-mask ventilation, and the use 

of a supraglottic airway have failed (Mandell & Orebaugh, 2019).  Despite its crucial 

importance, surgical cricothyrotomy is rarely performed in clinical practice, resulting in a failure 

rate of 30% when performed by anesthesia providers during airway emergencies (Altun et al., 

2019).  Procedure failure is primarily due to limited clinical experience performing the procedure 

and misidentification of the CTM resulting in misplacement of airway devices, laryngotracheal 

injury, inability to ventilate the patient, and death (Aslani et al., 2012; Hessert & Bennet, 2013; 

Siddiqui et al., 2018).  

Emergency cricothyrotomy is infrequently performed but is an essential skill to have in 

advanced airway management.  Therefore, it is crucial to optimize training to perform this 

complex procedure (Hubert et al., 2014).  Simulation cricothyrotomy training can significantly 

improve provider confidence in performing the procedure, enhance decision-making, and 

improve knowledge of upper airway anatomy (Aho et al., 2015; Hughes, 2018; Scott-Herring et 

al., 2020; You-Ten et al., 2015).  David Grant Medical Center’s anesthesia department currently 

lacks a cricothyrotomy training program.  The anesthesia department desires to have a 

cricothyrotomy training program using low cost, high-fidelity airway task trainers so that they 
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can practice this emergency procedure using equipment that is readily available in every 

operating room including austere environments.  

Significance of the Problem 

Difficult intubation in conjunction with difficult ventilation occurs in 1.5% of operating 

room (OR) procedures, with impossible intubation and difficult ventilation seen in 0.3% of 

cases.  CICO scenarios in the OR take place in 0.07% of cases and can rapidly progress to 

irreversible brain damage and death if not managed appropriately (Hubert et al., 2014).  Outside 

the operating room, the rate of difficult intubations can be as high as 14% and are likely to result 

in multiple ineffective attempts increasing the risk for hypoxia, inadequate ventilation, 

esophageal intubation, gastric aspiration, airway trauma, and the need for an emergency surgical 

airway (Cook, Woodall, & Frerk, 2011; Yildiz et al., 2015).  To create a systematic approach to 

airway emergencies, the ASA created a difficult airway algorithm.  The last step in the algorithm 

is the performance of an emergency cricothyrotomy as a rescue technique during a CICO 

scenario (Caplan et al., 2013). 

Front of neck access requires high technical skills as it is a low yield occurrence 

performed in approximately 1 of 50,000 general anesthetics (Scott-Herring et al., 2020).  Most 

anesthesia providers will never encounter a CICO event requiring an emergency cricothyrotomy. 

However, they must be ready to perform this rescue procedure when other noninvasive measures 

of establishing an airway have failed (Cooper, 2019).  Since the incidence requiring a 

cricothyrotomy is rare, providers must master this essential skill through frequent education and 

simulation training focusing on airway anatomy, correct cricothyrotomy technique, and 

emergency equipment familiarization (Hessert & Bennett, 2013; Hubert et al., 2014).   
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Military anesthesia providers at DGMC fall in line with the national picture requiring 

frequent cricothyrotomy training.  Currently, there is no established cricothyrotomy training 

program or alternative methods to retain surgical airway skills within the DGMC anesthesia 

department.  Without a training program, anesthesia providers will not be able to maintain 

proficiency in a procedure that is rarely performed and emphasizes the importance for the 

DGMC anesthesia team to receive effective training to mitigate the absence of this life-saving 

skill.  

Relevance to Military Nursing 

          One of the most critical responsibilities of a military nurse anesthetist is the contribution 

made towards advancing battlefield trauma care.  Recent conflicts in Iraq and Afghanistan have 

shown that combat trauma brings a unique and challenging component to advanced airway 

management.  Retrospective studies showed that airway compromise is the third leading cause of 

preventable battlefield death accounting for 2% of total combat fatalities (Kotwal, 2011; Mabry 

& Frankfurt; 2012; Mabry et al., 2010).  Due to the nature of combat injuries caused by 

explosions, gunshot wounds, and blunt trauma; surgical cricothyrotomies have an incidence rate 

of 0.62% in deployed settings compared to 0.36% in the civilian sector (Mabry & Frankfurt, 

2012; Schauer et al., 2015).  The establishment of a definite airway via an emergency surgical 

cricothyrotomy remains the gold standard procedure for any CICO scenario in all clinical 

settings.  Therefore, the implementation of an evidence-based training program to ensure 

readiness when performing this critical skill is essential to battlefield anesthesia 

care.  Furthermore, training programs and techniques utilized by anesthesia providers in a 

military setting can have far-reaching effects for the training of other military providers ranging 

from combat medics to emergency physicians. 
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System or Clinical Question 

In anesthesia providers at David Grant Medical Center, how does the implementation of a 

cricothyrotomy training program compared to no training program affect performance of bougie-

assisted cricothyrotomy procedure, provider confidence with the procedure, and provider 

comfort with the procedure? 

Literature Review of Solutions 

We utilized our clinical question to drive our literature search for solutions to address the 

desire for an emergency cricothyrotomy training program at DGMC.  Our team utilized the 

Uniformed Services University of the Health Sciences (USUHS) Learning Resource Center to 

search for articles in PubMed, CINAHL, and Embase databases.  The key search terms used 

included cricothyroid membrane, cricothyrotomy, front-of-neck access, ultrasound, palpation, 

cricothyroidotomy task trainer, training program, education, and simulation.  Our initial literature 

search resulted in 685 potential articles.  Exclusion criteria for all database searches included 

articles with abstract only, unrelated to design, and non-English language unable to be translated.  

A total of 438 articles were excluded and 247 articles were evaluated for possible inclusion 

based on pertinence to our clinical question.  During this process, a total of 197 articles were 

excluded leaving 50 full-text articles.  After screening these articles for quality, relevance, and 

credibility by abstract, 30 articles were selected (Appendix E).  We then used the Johns Hopkins 

Nursing Evidence-Based Practice (JHNEBP) Evidence Rating Scale to assign a level of evidence 

category and evaluate the quality of each article (Appendix F).  

The articles evaluated included six randomized control trials (level 1A [2], level 1B [2], 

level 3B [2]), two quasi-experimental studies (level 2A [1], level 2B [1]), one non-experimental 

study (level 3A), 13 observational studies (level 2A [1], level 3A [4], level 3B [7], level 4A [1]), 
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one prospective crossover study (level 3A), one randomized crossover study (level 2B), one 

narrative review (level 4A), one letter to the editor (level 4A), one editorial (level 4A), two 

educational articles (level 4A [2], and one teaching session (level 3B).  Our literature review 

supported the use of cricothyrotomy to gain airway access via the CTM during CICO airway 

emergencies, a stance that is supported by the American Society of Anesthesiologists and the 

American Association of Nurse Anesthetists (Bribriesco & Patterson, 2018; Cooper, 2019; You-

Ten et al., 2015).  The literature also showed that the use of ultrasonography as an adjunct 

teaching aid significantly improves the ability to identify neck landmarks and localize the CTM 

using external palpation (You-Ten et al., 2015).  The literature also supported the need for 

anesthesia providers to perform regular cricothyrotomy simulation training to maintain the 

knowledge, decision-making, and procedural skills needed to perform this high-risk, 

low-frequency, life-saving procedure (Biron et al., 2013; Frerk et al., 2015; Hessert & Bennet, 

2013; Hubert et al., 2014; Wong et al., 2003).  These studies also supported the use of a low cost, 

high-fidelity task trainer for teaching and assessing cricothyrotomy training as it provides an 

opportunity to develop teamwork, cognitive, and motor skills (Cooper, 2019; Hughes et al., 

2018; Kei, Mebust, & Duggan, 2019).  Additionally, our review showed that when a 

cricothyrotomy is learned and practiced on an airway simulation model, anesthesia providers 

show greater compliance with the ASA difficult airway algorithm (Cooper, 2019; Hubert et al., 

2014; You-Ten et al., 2015).  Overall, the literature supports the use of simulated cricothyrotomy 

training on airway models conducted at regular intervals of at least every six months to improve 

provider performance in advanced airway procedures.  
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Focus Areas 

         To accomplish our evidenced-based project (EBP), we identified four focus areas.  First, 

we performed an extensive literature search to identify the best methods for cricothyrotomy 

training.  Second, used the best evidence to implement effective emergency cricothyrotomy 

training.  Third, we developed a comprehensive sustainment plan to ensure the continued success 

of this implementation.  Finally, we disseminated results at the local and national levels and 

maintain skills readiness.      

Organizing Framework 

 Our team has elected to use the Iowa Model of Evidence-Based Practice for the 

organizing framework for this initiative.  After following the steps of the model, this project was 

born out of the problem-focus trigger of not having a training modality for a cricothyrotomy. 

Upon an informal polling of staff, it was found that no providers had performed a cricothyrotomy 

on a live patient and knowledge of the procedure only came during simulation training before 

deployments or during residency.  Because of the lack of training for this high-risk procedure, 

this project was considered a priority of the department.  Continuing through the steps, our team 

performed a literature search to determine the best way to place a cricothyrotomy as well as 

teaching methods for performing high-risk low-frequency procedures.  Following careful 

analysis and criticism of the literature, we concluded there was enough evidence to a pilot 

training program.  Following the implementation of this program, we evaluated the results and 

assessed if the training program can be implemented for annual training.  We designated a staff 

member to take over the bi-annual training and will have the responsibility to observe, evaluate, 

and analyze the training and make changes from new literature as needed. 
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Project Design 

General Approach 

This was an evidence-based project that utilized a pre-training assessment, followed by 

an educational training program for bougie-assisted cricothyrotomy, followed by a post-training 

assessment in the same manner as the pre-assessment. 

Setting and Population 

DGMC is home to the 60th Medical Group and is located at Travis AFB in Fairfield, 

California.  DGMC is a Joint Commission-accredited teaching hospital and the Air Force 

Medical Service’s flagship medical treatment facility in the United States.  DGMC provides full 

healthcare services to more than 130,000 active duty, retirees, and beneficiary dependents in the 

immediate region of San Francisco and Sacramento.  DGMC also provides quality healthcare 

coverage to more than 377,000 Department of Veterans Affairs Northern California Health Care 

System beneficiaries (Air Force Medical Service, 2019).  This project took place within the 

Anesthesia Department at DGMC.  The anesthesia department provides services to over 3,300 

surgical patients annually.  It is important to note that 10-15% of anesthesia providers are 

deployed at any given time during the year (Travis AFB, 2016).  This educational training 

targeted 32 anesthesia providers directly involved in airway management including 12 active 

duty (AD) anesthesiologists, two contractor anesthesiologists, 14 AD Certified Registered Nurse 

Anesthetists (CRNAs), and four contractor CRNAs. 

 Procedural Steps 

          Our first step was to conduct a pre-education assessment to determine baseline knowledge 

and skills competency.  The pre-training assessment began with a hands-on simulation where the 

clinician was evaluated on the performance of a bougie-assisted cricothyrotomy after being read 

a scripted patient scenario (Appendix L).  To perform the simulation, we used a high-fidelity 
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bleeding cricothyrotomy task trainer that was affordable, easy to replicate, reusable, and 

provided a more realistic experience in cricothyrotomy training (Hughes et al., 2018; Wray et al., 

2019).  The scenario was completed in one of the operating rooms at DGMC and the skills were 

graded in real-time using a 17-step procedural checklist tailored to a BAC technique (Dharmasi 

et al., 2019; Appendix H).  Although there were 17-steps in the simulation checklist, there were 

only 12 mandatory steps the participant had to complete to successfully place a BAC.  Step 1, 

step 2, step 3, step 5, and step 17 were not graded.   

The participant was graded based on a point system with 1 point given for each step 

completed in the correct order.  If the participant completed the step but did so in the incorrect 

order, no points were given.  The maximum number of points a participant could receive was 

12.  The participant was timed individually during the procedure, starting from the moment the 

participant placed a hand on a tool used to perform the cricothyrotomy or attempted to palpate 

the cricothyroid membrane.  Timing was performed using a stopwatch by one of the 

investigators and was recorded in total seconds.  In the event the stopwatch did not start, the 

participant was instructed to stop until an alternate form of timing could be obtained.  Once this 

was completed, the scenario was restarted, and timing began as previously described.  The 

simulation ended when the BAC had been placed and timing was stopped once ventilation was 

confirmed via bilateral chest rise and fall, auscultation of lungs, and/or verbalization of a chest 

radiograph being ordered (Appendix I). 

Our next step was to survey participants on their comfort and confidence level after the 

pre-training simulation, which was supported by Kirkpatrick’s Model of Four Levels of Training 

Evaluation (Kirkpatrick & Kirkpatrick, 2016).  This survey was based on subjective ranking 

asking participants to rate their comfort level on a Likert scale of 1 through 5 as follows: (1) very 
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uncomfortable, (2) somewhat uncomfortable, (3) neutral, (4) somewhat comfortable, and (5) 

very comfortable.  Likewise, their confidence level was assessed using a similar 1 to 5 scale: (1) 

not confident at all, (2) not too confident, (3) neutral, (4) somewhat confident, and (5) very 

confident (Appendix J). 

          After the pre-education assessment, we immediately provided a BAC training course.  The 

components of the training program were taught via a pre-recorded video lecture that 

demonstrated performance of the BAC procedure step-by-step using a standardized training 

video script (Appendix K).  Participants were given the option to practice on their own without 

supervision on an identical airway task trainer.  According to Wong et al. (2003), proficiency in 

cricothyrotomy performance requires repeated practice of at least five times and a clear mental 

algorithm of the procedural steps.  For efficiency and sustainment, we provided participants with 

a video lecture and self-guided practice attempts.  

Following instruction and practice, we conducted a post-education assessment to evaluate 

the effectiveness of the training events.  The post-training assessment was performed in the same 

manner as the pre-training assessment.  Participants were required to perform a cricothyrotomy 

using the same airway task trainer and were graded using the 17-step BAC procedural 

checklist.  Each participant was timed utilizing the same timing protocol and were evaluated 

using the same point system as the pre-education assessment.  After completing the simulation, 

participants were asked to complete a post-education survey to rate their comfort and confidence 

level, and if they used the airway task trainer for cricothyroidotomy practice before they 

completed their final evaluation (Appendix J). 

Data Analysis Plan 

 Since DGMC anesthesia providers were allowed to opt-out of our project, we were 

unable to predict our sample size for data collection.  For this reason, we used descriptive 



IMPLEMENTATION OF A BOUGIE-ASSISTED CRICOTHYROTOMY TRAINING PROGRAM  15 
 

 
 

statistics to analyze our data and evaluate our training platform.  During pre-training and post-

training simulations, we collected the time required to complete the cricothyroidotomy procedure 

and the number of correct steps completed on the procedural checklist.  We then used a survey to 

assess provider comfort and confidence level using a Likert scale.  The data collected was 

operationally measured using descriptive statistics STATA/SE 14.2 for Windows.  In addition, 

we collected the following demographic data: age, the number of years since graduating initial 

anesthesia training, previous surgical airway training, surgical airway training in the past year, 

the performance of a surgical airway in a real clinical scenario, and average hours spent in the 

operating room weekly.  

Potential Barriers 

We identified two barriers that had a potential impact in our implementation.  First, we 

had difficulty coordinating this assessment and training with the staff work schedule.  To 

overcome this barrier, we utilized the monthly training day reserved the 3rd Thursday of each 

month to complete the training.  The second barrier that we anticipated was the possibility that 

the anesthesia providers may feel judged or graded on their ability to perform and would elect 

not to participate in the training program.  Therefore, all pre-training and post-training 

evaluations were conducted with one provider at a time in isolation of other providers.  This 

barrier was also mitigated by the fact that only those conducting the EBP project had access to 

the evaluation scores.  In addition, we did not collect provider type in our demographics, leading 

to the inability to compare between provider types (CRNA vs MD).  We also made it clear to the 

participants that cricothyrotomies are high-skill, low-yield procedures and that their participation 

would greatly assist identifying future program needs and/or modifications.  
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Sustainment and Dissemination Plan 

Current literature shows that cricothyrotomy training should occur at least yearly using 

high-fidelity simulation (Boet et al., 2011).  However, training every six months is preferred 

because it has shown to be superior for skill maintenance in advanced airway management 

(Hessert & Bennett, 2013; Kuduvalli, 2008; Wong et al., 2003).  To meet current evidence-based 

guidelines and professional organizational standards on this high-risk low-frequency procedure, 

we plan to create a cricothyrotomy training simulation program to be carried out every six 

months.  The final sustainment plan was based on the end-results of our evidence-based 

project.  Our team evaluated whether the implementation of a cricothyrotomy training program at 

the DGMC anesthesia department successfully improved the following areas: performance of 

bougie-assisted cricothyrotomy procedure, provider confidence and comfort level with the 

procedure.  The staff member in charge of the Comprehensive Medical Readiness Program 

(CMRP) will provide initial cricothyrotomy training followed by bi-annual competency training 

and practice.  Our goal was to incorporate cricothyrotomy training as a career competency 

requirement for all anesthesia providers.  We disseminated project findings, limitations, and 

strengths to committee stakeholders, DGMC leadership, and anesthesia personnel through oral 

and poster presentations in the spring of 2021.  We shared project findings with our peers and 

professors during the annual USUHS research week in May 2021.  

HIPAA Concerns/Ethical Considerations 

          We submitted this project for review to the Institutional Review Board (IRB) and received 

an exemption because this project is not a research study.  This EBP did not collect any patient 

data, therefore there was no risk of inadvertent release of personally identifiable information 

(PII).  We collected participant’s demographic data that was de-identified from anesthesia staff 

via a pre-survey and post-survey.  There were no concerns for compliance with the Health 
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Insurance Portability and Accountability Act (HIPAA).  Although the information that was 

collected was de-identified from individual staff members, we stored all electronic data on a 

common access card (CAC) password-protected computer behind a locked door.  Additionally, 

paper data was stored in a locked cabinet behind a locked door and all requests to view or access 

collected data will be routed to the chief investigator for approval.  

Project Results  

Our project did not reach the initial sample size of 32 anesthesia providers due to military 

separations and permanent change of stations.  At the time the cricothyrotomy training took 

place, there were a total of 25 anesthesia providers employed at DGMC.  Of this pool, 14 (56%) 

providers were present during training day, 13 elected to participate, and one declined 

participation.  There were 11 providers unavailable during training day, three were deployed, 

four were on leave, and four had scheduled time off.  Providers who were not present during 

training day were given the option to participate at a later date (excluding deployed members), 

but all providers declined.  Participant demographics were collected immediately after the first 

simulation attempt.  Of the clinicians that participated, 61% (n=8) were under the age of 40 and 

one participant did not specify their age.  Fifty-three percent (n=7) of providers had not had 

surgical airway training in the past year.  Sixty-one percent (n=8) of providers reported they had 

participated in an academic session on surgical airway training in the last two years.  None of the 

providers reported having performed a surgical airway on a live patient.   

For the pre-training assessment, the mean time to perform the cricothyrotomy was 106 

seconds (range 47-224 seconds).  The mean procedural steps completed was 8 (range 7-11).  For 

the post-training assessment, the mean time to perform the cricothyrotomy was 74 seconds 

(range 27-123 seconds).  The mean procedural steps completed was 11 (range 9-12).  The level 
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of comfort and confidence was surveyed after both simulation attempts.  After the pre-training 

assessment, 61% of providers (n=8) had a comfort level of 4 or greater.  After the post-training 

assessment, 84% (n=11) of providers had a comfort level of 4 or greater.  Confidence levels 

showed a slight increase, with 69% (n=9) of providers having a confidence level of 4 or greater 

after the pre-training assessment compared to 76% (n=10) of providers having a confidence level 

of 4 or greater after the post-training assessment. 

Analysis of Results 

Our results show that there was a mean decrease in time to perform the procedure by 32 

seconds from the pre-training assessment to the post-training assessment.  Providers completed a 

mean of three more steps during the post-training assessment compared to the pre-training 

assessment.  Providers self-rated themselves as more confident and more comfortable after the 

post-training assessment compared to the pre-training assessment.  These results show that 

routine cricothyrotomy training can be used to decrease time to perform the procedure as well as 

increase confidence and comfort level among anesthesia providers.  

Organizational Impact / Implications to Practice and Policy 

 As previously discussed, cricothyrotomy training should occur at least yearly but 

preferably every 6-months to optimize skill maintenance.  Based on our demographic data 

collection, over 50% of the DGMC anesthesia providers had not received cricothyrotomy 

training in over a year.  This finding further emphasized the need for a uniform training platform 

on difficult airway management in this department.  With the improvements in time to perform 

the procedure, comfort, and confidence level, we plan to implement a cricothyrotomy training 

program to be completed every six months.  A staff member in charge of the CMRP will be 

responsible for bi-annual cricothyrotomy competency training for the anesthesia department. 
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Future Directions for Research and Practice 

           The first suggestion for future evidence-based projects would be the re-evaluation of 

participant training at different time intervals.  This would then be used to guide the need for 

frequency of training and assessing skill degradation.  A future project might entail having 

participants be timed and assessed on steps completed one month after completing 

cricothyrotomy training and again at three months after completing the training.   

The second recommendation for future implementation would be to add different 

techniques to assist with cricothyrotomy performance.  The BAC method was chosen for this 

project due to the consistent availability of the necessary supplies in both the operating room 

environment and in the austere environment.  However, there are many different techniques used 

to perform a surgical cricothyroidotomy, such as the Seldinger technique, for which there are 

numerous kits from multiple manufacturers available for use.  There are also various tools used 

to assist the clinician in the successful placement of a cricothyrotomy, such as the use of 

ultrasound to identify the CTM.  It may be beneficial to add these tools and techniques in future 

training to evaluate their benefit to the training platform.   

The third recommendation would be to critically analyze the speed, technique, comfort, 

and confidence level of the providers that did use the airway task trainer to practice the BAC 

technique before the final evaluation.  It was noted that there were a large number of providers 

who elected not to practice the BAC after watching the training video.  It is hypothesized that if 

it were mandatory for each clinician to practice the BAC after watching the training video, there 

would be a significant improvement in the final skills evaluation.   

Our final recommendation for future research would be to investigate different 

cricothyrotomy trainers or investigate utilizing animal models for practice.  Although we used a 
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bleeding cricothyrotomy trainer, some providers felt their fidelity could be improved.  The 

creation of the trainers was impractical because they took time and money.  A different airway 

task trainer may be available which would be more cost-effective and provide more realism than 

our trainer.  The ideal airway trainer would be cost-effective, create a realistic feel when 

performing the cricothyrotomy procedure, and elicit a similar emotional response akin to 

performing one on an actual patient. 

Conclusion  

Surgical access to the airway is the last rescue attempt to secure the airway when other 

measures have failed.  Due to the severity of complications associated with a CICO event and 

improper placement of a surgical airway, it is imperative that all anesthesia providers learn and 

practice how to perform an emergency cricothyrotomy through repeated simulation training.    

Our pre-implementation surveys indicated that anesthesia providers at our facility were not 

consistently training or maintaining any advanced surgical airway skills due to lack of a training 

platform.  After conducting extensive literature review and analysis, we implemented an 

evidence-based practice project to incorporate this key skill as part of regular training at DGMC 

anesthesia department.  Our analysis of results and post-implementation surveys indicated that 

BAC simulation training improved skill performance, increased provider confidence, and 

comfort level performing the procedure.  Additionally, BAC training can benefit providers 

deployed in remote locations, as it is an ideal emergency technique for performing front of the 

neck access and has applicability in both the OR setting in military treatment facilities as well as 

in austere deployed environments (Hessert & Bennett, 2013).  
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Project Lead: Julie Petsche/USAF - 60th Medical Group Clinical Investigation Facility (60th MDG) 

Reference ~umber: FWH20200154N 

Project Title: Implementation of a Bougie-Assisted Cricothyrotomy Training Program 

You may begin your project, as you would any other clinical or operational activity, with the approval and 
sponsorship of your leadership. 

Your project was determined on 18 Jul 20 to be considered not human research as defined by DoD regulation 32 
CFR 219 and FDA regulation 21 CFR 56. Continued 1RB oversight for this activity is not required. The 
proposed project does not include non-routine intervention or interaction with a living individual for the primary 
purpose of obtaining data regarding the effect of the intervention or interaction, nor do the researchers obtain 
private, identifiable information about living individuals. 
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Since the IRB does not have regulatory oversight for your study, it is the investigator's responsibility to validate the 
study's scientific merit and research design and to ensure the conduct of the study is upheld by the highest ethical 
standards, as required by the Wing. Should you require assistance in reviewing the scientific merit and research 
design of your study, please contact the Protocol Office. Protection of subjects' rights safety and welfare and 
responsibility for protecting PHI/PU and research data now fall on the investigator and their commander. 

In accord with DoDI 6000.08 any intramural funding of this study as research or as a clinical investigation may 
continue to be received or sought regardless of this IRB determination. 

Your study has received a one-time research detennination. If the goals and/or activities of the project change during 
the course of the project, or if new activities are proposed that would constitute human subjects research, re-contact 
the Protocol Office, so that a regulatory expert may deteITnine whether or not the revised plan involves human 
subject research activities. 

Thomas Gibbons, PhD 
Designated Exempt Reviewer 
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15 :vlarch 2021 

1. On 15 March 2021, the Clinical lnYestigation Facility Publications Monitor recei,·ed 
clearance/approval for your manuscript, poster, and PowerPoint submissions titled: 
'1mplementation of a Bougie-Assisted Cricothyrotomy Training Program". 

2. Please contact our office if your submission is published and proYide a printed Yersion 
for our records. 

3. If you have any questions, I can be reached at 707-423-7316 / OS 799 or e-mail at 
eilecn.m.fostcr4.ci\-@mail.mil . 

1 n Ind, 60 A.\AW /PA 

EILEEN~- FOSTER, Cl\', OAF 
Gifts and Grants Technician 

MEMORANDUM FOR CAPTAIN GREGORY CALIWAG; ET. AL. 

PA Security and Policy Review was conducted IA \V 35-102 and there were not any issues. 

ApproYcd/D,sapprevee for publication. 

X 
TONYA A. RACASNER, GS-12, USAF 
Deputy Chief, Public Affairs 

3/16/2021 

Signed by: R.ACASNER.TONYA.A.12316n131 
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Appendix E 
Table of Evidence 

 

 

1st Author Study Research Study Design Total Sample Sampling Plan Independent Dependent Statistical Analyses Results Strengths (how promoted Weaknesses (biases; poorly LEVEL OF 
Name Purpose/Aims Questions/Hypo Size Variables Variables internal/external validity) controlled threats to EVIDENC 

stheses internal/external validity) E • using 
JHNEBP 

tool 

Sasaran. 2018 Determine the Obesity would Non-experimen 83 children. 20 Convenience None Ease of palpation, Chi-square, CTM correctly paplated in 44 of 80 patients Adequate sample size. US assessment completed by 1 Level 3A 
ability for dtcrease tal anesthesioloeist time taken to Mann-Whitney U or (55%1. 17 obese, 27 non-obese. Assessed obest vs physician. Didn't compare US vs 
anesthesiolo&ists identification palpate, total Mesi, lo&istic Anesthesioloeist subjectively found obese pts non-obese in identify;ne palpation. Age of sample was 7 to 
to identify the succes. number of regression analyses, to be more difficult to palpate. No correlation CTM. 12 so cannot be applied to other 

cricothyroid attempts, p<0.05 was statistically for the accuracy of CTM assessment with the population 
membrane ultrasound to significant following parameters: BMI, neck 
(CTM) in obes• diiital palpation circumference, CTM leneth, time to palpate 
and non-obese vertical distance, the landmarks, and anesthesiofoeists' years of 
children. accuracy of experience. 

digital palpation 

Barbe, 2014 Evaluate whether Is US more Quasi-e.xperime 2 participants, Convenience Use of Time to localize MANOVA, chi-square Failure rate of 54% by palpation vs 0% with Multiple providers. Only 2 participants. Depsite L•v•I 2B 
ultrasround can effective than ntal 12 interns ultrasound theCTM. ultrasound. Mean locatine times were loneer Reassessment after 6 multiple providers, still a small 

h•lp locatin& th• palpation in identification of with ultrasound but no statistically slii;nificant. months. number. Protocol included rapid 
CTMby identifyini the CTM After reassessment at 6 months, palpation had training on US technique but no 
comparin& CTM a failure rate of 67%; US had a failure rate of training on palpation technique 
palpation and US 22%. 
evaluation 

Yildiz. 2015 To compare How does Prospective 24 participants Convenience Use of Accuracy of Medians, CTM detected accurately in 80 (66.7%) Multiple providers were in Most patients were healthy with Level 3A 
ultrasonography ultrasound observational and 5 ultrasound detecting the Kolmogorov-Spirnov attempts with palpation and 83 (69.2%) with study. live patient scanning. normal BMI. Small sample size of 
and surface compare to study providers/opera CTM and time to test, Mann•Whitn•y U ultrasound. Mean time to find CTM via Assessed palpation vs 24 patients (althou2h a total of 
landmark surface landmark tors localize the CTM test, chi-square palpation was 8.2S sec and with US mean time ultrasound 120 encounters). Providers. were 
techniques for techniques for was 17 sec. residents who have limited 
detectin& the detecting the experience with airway anatomy 
cricothyroid cricothyroid onus. 
membrane to membrane to 
perform a perform a 
eticothyroidotom cricothyroidotomy 

yon healthy 
volunteers 

Altun, 2019 To invest12ate the Is ultrasound and Quasi-experime 110 patients Convenience. Use of Time localize Mean, standard Cricothyroid membrane was accurately Adequate sample size. Sine:le invest12ator with Lev•l 2A 
success rates of finger palpation ntal withl Any patient ultrasound CTM, accuracy of deviation. median. detected in 50 (45.5%) patients with palpation Compared palpation to experience in difficult airways. 
ultrasound and accurate in investigator who aged 18·65 who localizine CTM Mann-Whitney U test, and 82 (74.5%)with US. Time to ass•ss ultrasound for identifyin& lnv•stigator perform•d palpation 
palpation identifyin& the had experience received 2eneral chi-square test or cricothyroid membrane wa shorter with cricothyroid membrane. and US under elective conditions 
methods in cricothyroid in manaa:ing anethesia for Fischer exact test, ultrasound than with palpation. Difficulty wh•n pati•nt had already b••n 
identifyin& the membrane aeainst difficult airway any kind of neck bland-altman analysis. scores for palpation were 5.13 and with intubated. US·&uided 
cricothyroid the &old-standard and sur&erv and had ultrasound 3.32. identification based on experience 
membrane and method of CT scan u1trasonographi previous neck and competency. 
compare the c evaluation CTimaees 
results to CT scan present 
(gold-standard) 
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c,mobel To com03re the CTM Clinicians will have a more Observational 44 subjects, 23 Con\tet1ience None lcentilkation of Chi·sQuare, Fischer exact test. Incorrect identification was more c-0mrnon Adeau;te sample. multiole study No randomization, unlimited Level 36 
I, 2014 identification via difficult time identifyine study anesthetists CTM student t test ANOVA, mean, wrth fem;;les(30.5%) compared with males participants, assessment of incorr&t amount of assessments 

palpation in female; the CTM via palpation in m:dian (80.5%). CTM localizetion provider; could make, failure 
and males female~ rat: ma')' be higher when 

equipment is included, no 
time limit for provider!> to 
assess 

M;,ndel, To evalu:itc the \Viii the use of the Obscrvotionol 23 Ancs:hesio Convenience The use of Ease of N/A 23 of 2S residents were ob!e to perform the Results imp I'( thot this simple trDining Smoll somple size. Results level 38 
2019 cffectivenos of using o ultrosound guided study re~idc:nb ultro.sound identif.,.ing CTM, open ericothyrotomy by digitclpolp.,tion on method mcy ossht in sofdy were based off subjective 

porcine tra1n1ng model approach to tdennfythe total number of the airway model on the first anempt. With complet1ng a low frequency/low data. 
with ultrasound to CTM on a porone model attempts, the more challenging model .. 311 25 residents volume task during an emergency. 
identify the the CTM vs be superior to the cricothyrotomy were able to locate the cricothyroid 
digital palpation. palpat'on approach when success membrane by ultrasound and successfulty 

training for perform open and percutaneous. 
cricothyrotom\'. cricothyrotomy. 

Nicholls, To develop a Will a standardized Observational SO subjects Con\tenience The use of a Time to SPSS version 11.0 stastical software. The mean time to visualizatio11 cf the CM was Well oreanized multi phase study Corr~at'on of resu11s as well Level 36 
2007 staz,dardized US tecnique for itudy standardized visualization of Independent samp!es t test 24.32 ± 20.18 seconds (95% confidence design Maf"1/ different patient subjects as datistical s~n•ficance was 

tecnique to identify cticothyrotomy improve ultrasound CTM, perception interval, 18.59-30.05 setonds). including increased SMI to more weak in ~ome aspects of the 
theCTM. visoolitotion of the CTM tccnique of londmork occurotely represent the populotion study 

difficulty 

SlddlQUI, To evalu3te the WIil the use of us reduce Randomized 47 trainees. 23 conveo1ence lheuse of Laryngeal and SAS ,·ernon 9.01 stat1snca1 u1tr.3sound guidance s1g111tcantly dec;eased Well organized randomized control Studywas conducted on Level IA 
2015 effectiveness of US in compt1ca!ions associ3ted control tnal using digital ultrasound tracheal wall software. the inodence of injuries to the larynx and trial cadavers which does not fully 

the identification of with cric-0thyrotomy. palpation and injuries during trachea (digital palpalion: 17 of 23 = 74% v~ corre1ate to li,1e tissue 
theCTM 24using US cricothyrotomy, ultrasound: 6 of 24 = 25%; relative risk, 2.88; conditions. 

insertion time, 95%CI, 1.39 to 5.94; P = 0.001) and increased 
failure of CT, the probabWtv of cor:ect insertion by 5.6 
identifvin2 times (P = 0.043) in cadavers with difficult a.nd 
correct impossible landmark palpetio,-, (digital 
landmarks palpation 8.3% vs. ultrasound 46. 7¼). Injuries 

were found in 100% of the grades 3 to 4 
(diff:cult-impossible lor1drrork 
p~lpotionlcodo,·en by d:gitol palpotion 
compared with oruy 33% by ultrasound(? < 
0.001). The mean ISO) insernon time was 
significantly longer with ultrasound than with 
digital pal,oation (196.l s (60.6 s)vs. 110.S s 
(46.9 sj; P< 0.001). 

Malhn, To evaluate the To determine the ObservanonaJ 23 model, and Convenience The use of ldennhcation of N/A The avcraie CTM saa:ittal lenrth was 13.9 mm Wide vareietv of expertence amonc Small sample size with hcalthv level 3B 
2013 1ccuracy of usin& US to feasibility of US-guided study operators were ultrasound theCTM (95% confidence intervol (Cl], 13.•·14.4). The medlul providers being evaluated, vo11.1nteers 

premark the CTM morl<int of the CTM before used for data averaee saeittal and axieil d:fferences bdore representint the poQ(Jl&tion well 
~efore i'ttempted 1ttempted sfmulited c:oDettlon andafter simul1ted intubation- were found to 
intubation intubi,tion so thet this be 0.91 mm (95'6 Cl, 0 35·1 47) ond 1 04 mm 

marfcinc may be used as (95% Cl, 0.$8•1, 7), respect!velv, The sacitt•I 
the location for the inihal variability is 1/15 the total fength of the CTM. 
lne1s1on-Dfter foiled 
intubattor1. 
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Alerhan Summarize N/A Narrative 21 rources A hterature N/A N/A N/A Physicians are not sufflclently accurate in using N/A N/A Level 4A 
d, 2018 prospe,tive s:tudies revlew (articles) were review of the landmark palpa~on to locate the CTM. 

evaluating CTM used ?ubMed and Evidence reveals the superiority of US 

Identification, Google Scholar comp.a red to landmark palpation. 
demonstrate the databases was 
inaccuracy of the performed with 
landmark palpation search date 
techniq~, and from 1980to 
descri~ the use of Oecember 
ultrasound (USJ as a 2017. Search 
superior tool for CTM tenn$ included 
identifkation. "'cricothyrOtd 

membrane+ ult 
rasound OA. 
point-of-care 

ulbasouncr. 
'"airway+ ultras 
ound OR 
point•oka.re 

ultrasound", 
ond 
"'crk:othyrotom 

v • ultruound 
OR 
point·of..care 
ult,-.$0\.lnd.• 

Alsharee Assess the accuracy of Assess the accuracy of Observational 60 pahents. 16 Conv~i,enc,e Palpation Thie accercarcy of :(2 test/Fisher's exact test if the 160 assessments performed, CTM surface The providers being eveluated a~ Use of patients who were level 2A 
f, 2018 CTM identificahon by CTM identificabon by study emergency ~chnique. cOrTect location count in a cll!II VJas <S. Success was anatomy was correctty identified in 31.2% m~ lfkly to~ in thll! situation where relabvely 

junior/St!n'ior junior/senior emergency trainees (8 oftheCTM. ttportied using proportion (95% Cl} (9S%CI they will be faced with a alrvmy stable and senario may not 
emeraency trainees by trainees by identification junior and 8 Statistical sfgni:ficance 2-'.23' to 39%) cases Proporhon of correct needing a su:r,tcal apprach to airway retled real life. ED providers 
identification of surface anatomy senior leviel). was defined by a P value of <0.0S. locattSahon by management. meaning through the may not repres~nt acuratly 
of surface ainoto-my londmatks. juniors was 3006 (9554 Cl 20% to 41"). coued CTM the ED docto,s in the country. 
lend marks. locoli5"bon by seniors of 32.5%(95% a 22% to 

4<~); P=0.73. 
Curtis, Develop/describe an At the time of pupblication Laborator\' 21 cadavers (12 Convenience The use of Time to Used medic1ns with interquartile Median time to identification of the ?roved that US-guided Used cadavers which does not Lev.I 3-" 
2012 US-guided te.chnique for this: journal article observational female and 9 ultrasound identification of ranges (IQR). Oata wa, plotted on a cricothyroid cricoiliyoidotomy is a technique that translate to live 

for emergent open there was not a discription study design. male). 2 the crk.othyroid x-y grap:, for comparison. membrane of 3.6(IQ'l. = 1.9 to 15.3) seconds may assist cricothyroid identification in models/people, meaning US 
cricothyrddotomy of how to perform an US independent membrare and and a populations seen in other ED. will be more difficult with live 
Also to evaluate the guided cticothvroidotomy operatas of US. time to median tme to endotrac.heal intubation of human p:itients. Study may 

time to cornplet:on in the liturature. Hense completion of 26.2 second; not be reproducible if the 
a.nd failure rate of why the authors want to the procedure (IQ,= 10.7 !o 50.7 seconds). physician dces no1 have 
US-guided te.chnique. de\ 1elop o US technique for lcricothyroidoto previous US experience. Us.ed 

cricothyroid-otomy. mvl. only two operators for the US, 

more operators should be 
evaluated. 

Lamb, Determine the rate of Are anesthesiologists Observational 12 subjects Convenience Palpation The accuracy of Data was analyzed using tlie Of the 186 participant attempts to identify the Data confirmed the rind in gs of other They were not able to Level 3A 

2015 successful chollenged when study (half i,vere technique. correct location statistic,! software R-3.0.3. Used a cricothyroid membrane in 12 s.ubjects. The studies that anesthesiologists have a delineate with accuracey the 
identification of the attempting to locate the non~be.se the of theCTM. mixed·effeds logistic regression overall success rate was 42% (79/186). low success rate for identifying the borders of the CTM with US 
cricothyrdd cricothyroid membra11e? other half were model to accoun: for the Success rates for the demographic subgroups: cricothyroid membrane. due to the skin folds found on 
membrane by Thery hypothesized that obese). 61 w~hin-subject and non-obeie men 72% (95% Cl: 59 to 85%); obeses. subjects. They found 
a,,esthe.sia residents obesity wottd anesthesia staff withrn-participant correlations. obese men 39% (95% Cl: 26 to 54%); that the height of the 

and staff. decrease idenffication and residents non-obeie women 24% (95% Cl: 12 to 36%); cticothyroid membrane in 

success. 1,-vho pa!pa:ed➔ obese women 35% (95% Cl: 21 to 49%). their study was less than 
average observed in many 

other studies:. 



Aslani et 

al. 2012 

Bcir d 

ol., 2015 
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2018 
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Determine the The authors hvpothe$ized 
accura..~ of dinical that the CTM would be 
identification of the more likely to be 
cricothryoid mis:identified in obe~e 

membrane (CTM} patients than in normal 
using the traditional weight patient$ en the 
palpation technique by basis that anatomical 
a group of physicians. landmarks might be 

obscured. 

To comporc three N/A 
diffcri::nt methods of 

ident1fying the 
wcothyro1d 
membrane (CTM) and 
assess their 1nd1vidua! 
overall accuracy to 
include palpation of 
the th\•ro:d cartilage as 
a key landmark vs 
approximation based 
on four finger widths 
(patient's sized) to 
estimate the CTM 
locatioo relative to the 
sternal notch vs 
estimation based on 
overfvil'lg ski.i creases 
of thene,k. 

To comoa<e the 
accuracvof ultrasound 
versus e)(temal 
oaloation in tocalizinz-
the cricothyroid 
membrane in pat'.ents 
with poorly defined 
neck lanmark!:. 

The authors hvpothesized 
that ultrasound is more 
accurate than external 
palpation in identifvine the 
cricothyrdd membrane 
i.\lhen compared to the 
accepted !tandard, 
compuied tomography 
scan 

Observational 
study 

Prospective 
1andomizcd 
t<lal. 

Prosoective, 
sin2le-center. 
sin2le-blinded, 
ra."ldomized 
clinical trial 

56female Convinience 
patients of 
chi!dbearine 
age participated 
in the study 
The a;;s.es;;or--; 
were 2d 

physicians of 
\Vhom17wcre 
anc:sthesiologi~ 
~ and 7 were 
OB/GYN 
trainees 
betv.ieen 1 and 
so.,dult Convinience 
~ubjects •uho s.ample with 
met inclusion Inclusion and 
«etena. t9 exduston 
phys1c1an creterta. 
assessors Ph\1sician 
partid_oa;ed of assessors had a 
whom23were randomly 
emergency assigned 
attending or te<hnique on 
fellow>, 12 were an individual 
3-year pat:ent selected 
emergency from a 
residents and convinience 
14 were 2-year >ample of 
emergencv pat:ents waiting 
residents. for care in the 

emere:encv 
department 
IEO). 

340subjeds Cor,viniettce 
were scheduled sample vvith 
for a. neck inclusion and 
,omputed-tom exclusion 
ography ;:.can, creteria. 109 
117we<e patients we,e 
excluded from randomi2ed to 
the ~tudy aft~, the external 
randomization. palpation group 
A total of 223 and 114 
.ASAI to ASA Ill p~tient.s to the 
pt1tients with ultn,:;ound 
poorly defined group. Two 
neck landmci~b cneslhesia 
,ompteted the fellowiwere 
study. Ole asieS>OlS. 

Palpation 
tethniaue wth 
the patient '1"1 

supine position 
and then with 
head 
extended. 
Participans 
\Vere ~lso 
asked to assess 
thceci.se of 
CTM palpction 
using a 10-cm 
\fisual analo2 
Gc:nerol 
palpatfon 
te,hnique, the 
four-finger 
te<hn1que, and 
the neck 
crease 
tednique. 

Palpation 
tethniauevs 
ultrasound 

Accurate oa:a was analvzed usinz s·ema Stat S6 patients participated of whom 15 were Adec:uate sample size. Studv assessed The studv d"d not compared 
localization of tlie (version 2.0). cateeorical data obese (BMI > 30). A corred CTM estirmtion obese vs non-obese in identifyine CTM the accurac 11 of clinical 
CTM presented as numbers and was defined as a marl< made between the via palpation. identification of the CTM 

percentcges VJaS analy2=d by the upper and lower lll"nits of the membrane and using ultrasound vs traditional 
Fischer exact test Continous data ,vrthin 5 mm of mid line. In the supine neutral palpation technique by the 
was anylyzed by the Student t4 te;;t neck position , the ClM wa~ identified in 
and/o: ANOVA, as appropriate. 10/41 V!: 0/15 (P:0.048) in non obese\!!: 

group of physician!:. 
Addit:omlly, the sample only 

Associat'.om .. vere made by multiple obese, respE"ctively. Of the incorr~ctly induded women of 
lineor end logistic regression 
omlys.es os indic,:,ted. 

Accur-ote All stotisticcl analy:;es ,•,ere 
loca!izalion of the perfomed using STATA :softwcre 
CTM t/ersioo 12. oescriptlVe analysis 

were reported wnh means, ranges, 
and 95% confidence 1ntef\1c1ls (Cl). 

identified CTM in the supine po-sition, 24 \Vere 
above (rnaximun 3 cm) ond 22 below 
(moximum 3 cm) the actual level. Similor 
results were observed ,•Alen the pctients were 
placed with the neck In the €:)(tended position; 
theCTM was idet1t1f1ed correctlv in 12(41 \fS 

50 odult pcit:cnts paticip:,ted, 52'6 femole, 
mc.,n body moss iodc-x was 28 kg/m2. The­
general p,lpat1on method was suceisful 52% 

Adequok ,ample !>ite, potienb had to 
meet inclulion c1c:tc-dc. Exclusion 
creteria included unable: to lay supine, 

childbeoring oge therefore it 
con not be applied to general 
cdult populotion. 

Study only included 
emergency phy!>icicns with 
fotmal training in su,gical 

of the nme {95% Cl = 48,& to 76%} and took an panents undergoing e,1aluanon fo, airway techniques. Results 
average of 14 seconds to perform (r.rng:e 5·45 cervical spine In Jury, prior neck surgery might not be sufflctentty 
seconds). In contrast, the four-finger technique or radiation, or younger than 18 years representatiVe among other 
was sucessful 46% of the time (95% Cl= 32% old. EO physiaan as>essors were provider> outside the ED who 
to 60%) and took an ave.-age of 12 seconds to eligible to participate if they had been are likely to be ,a!led to 
perform (range 6-40 seconds}. The neck crease formally trained in surgical airway perform this emergency 
method was successful SO% of the time (95% techniques. for the re~idents it procedure {e.g. anesthesia 
Cl = 36%~4%) and tcok an average of 11 imotved a formalized airway staff, anesthesia residents, 
seconds to perform (range= 5-1S seconds). curriculum that included and surgeons). This study was 
Conclusion: .,U three methods performed cadaver·based training wi:h mu'ltiple performed under optimal 
po-0rly overall and might be le>s acurate where invasive techriques. circumstances in a nonrushed, 
superficial anatomy is not palpable due to non-t;med critical setting 
bodv habitus. which hinders internal and 

external validity. 

level 3A 

levd 36 

Accurate The characteristics of each uoup 
lo,aHzotion of the were presented with freouendes 

The cercetage of accurate attempts was 
10-fold ereater in the ultrasound eroup (81% 
vs 8%; 95% Cl, 63.6-81.316; P <0.0001). The 
mean (SO) distance. meas.ured from the 

Adec:uate sample size, patients 
recruited had neck pathdoSes 
indudine previous neck su,eerv. 
irradiation, and/or neck mass. 

The cricothvroid membrane level IA 
was assessed on patients in 
the r1eutraJ ne(k position 
makf.ne it less than ideal. This 

CTM and oercentaees for ,ateeorical 
variables and ,om pared usine the 
chi-square te;t. ContinoL£ 
variable.s. meam and SOs were 
presented and compared using 

erternal-palpation to computed-tomoeraphy Exclusion creteria included inability to position may had affected the 
point was five-fold greater than the ultrasound lie flat, inability to mantain a neutral accuracy of the cricothyroid 
to the computed-tomography point {16.6 +4 7.5 neck p~ition, and refusal to membrane during the 

indeperdenttwo-sam.ple t tests. vs. 3.d 4,-. 3.3mm; 95%-CI, 11.67-14.70;? ~ 
Normal distribution was checked by 0.0001). Anayfois demostrated that the risk 
examining hi;;tograms. The riitio of innacurate localization of the 
stotistiail model was chongcd from criccthyroid membrone wos 9.14-fold greoter 
o logistic regression model to a 
Poisson regression modd to 
examine the 10\e of successful 
idennftcat1on of the «i<cth(Void 

#'th the: eKternol pol potion thon with the 
ultrasound (P <0.0001). There were no cdve~e 
e,·cnb ob~co·cd. Conclusion: In subjects with 
pootly defined ned landma,ks, 

mernbrane and to <alculate risk ultrasonograph\ 1 is more accurate th:tn 
ranos. lhe distance from the target external P-31panon 1n locallzng the ,nccthyroid 
locanon was compared between 
groups using a Hest. SAS version 
9.3 was used fo, th: statistical 
analysis. A.II P..values were 
two-sided, and a value of P < 0.05 
was considered statistically 
significant. 

membrane. 

participate in the study. palp11tion technique ;;1:ewing 
results. Additionally, there 
were only two a;sessors in 
this study incre~sing the risk 
for bias through le~rning with 
rep~tc:d cssc-ssmcnb. 
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You•Ten To compare the effects Does practke with Prospective 18 i.-oluntee1 Conv"'tnience ultrasound Accurai:y of The data management and all 15 anesthesia participants were randomized to The study had Inclusion and exclusion The volunteer models were Level 38 
et al., of practice with ultrasound-guided of neck randomized models for sample. 8 guided cricothyroid statistical analyses were performed ultrasound (n ;; 8) and non•ultr-asound {n;7) creteria for volunteer models to relative healthy indjviduals 
2018 ultrasound (US) and landmarks imprm:-e the trial crkothyroid anesth~ia palpation of membrane using SAS 9.4. A 2•sided ? valu-e of< groups A total of SO and 61 attempts were include age older than 18years old, no therefore results are not 

noi>-Ultmound (NUS) subsequent accuracy of membrane participants the neck localization u.sin& 0 S was u.s~ to dete,mi~ perfotmed by the ultrasound group and previous history of neck surgery, neck representative of the general 
cuided polpo~on of blind localizetion of the locotizotion were landmarks and only external statisticol sienifl:conce. Porbcipont non-ultrasound croups# respectively. The irradiabon. known neck deformity or adult population 
neck landmorks on the cricothvroid membrane? Parhciponts randomized to cricothvrotd polpobon choroctcri.stics were compared median accuracy rote in the US iroup wes ebnormolity 
subsequent accurecv The authors hvpothesizcd included ts the uttrasound membrane; descri,ptwelv between NUS ond US hicher thon the NUS croup (6S$1 V1 ~; 

of cricothyroid that pracbce with anesthesia arOtJP and 7 to non-uftrasoun eroups. Accuracy rate and palgat,on P=0.25). and the median pa1pation goint 

membrane locahzation ultrasound·euided residents in the d euided point ultrasound distance at ultra~uncf distance in the ultrasound eroup 
usine external palpation of the post2raduate non•ultra.sound palpanon of p;ntictpant level were compared was shorter thin in the NUS 2rouJ) (4.0 vs 8.0 
palpation crlcothyrold membrane years 1 and 2. group after the neck between the 2 groups ustng mm; P = 0.041. The adjusted mean (9S~ OJ, 

would lmprove anesthesia receiving a landmarks and V/ilcoxon rank sum test. The 3.6 (2.9·4.6] ,,. 5.8 (S.2·8.9] mm; P <0.0011. 

subsequent bUnd fellows, and 1S•minute crtcothyroid V/ilco>:.on rank sum test was used to 
loca!itarton of the pract1Ctng didacttc membrane estimate sample sb:e using 300 
cricothy,oid membrane anesthesia ?owerPoint Monte Carlo sampl~s from 
without ultrasound. assistants. presentahon on assumed normal distributions. 

the anatomy of 
the nee)(, 
landmarks. ond 
cricothyroid 

membrane. 

Cho, Compare tJsefulness of Is the porcine model Prospective 49 participants Convenience Porcine model visual analoruc Poired t test, mean Visual scores were hie-her in the porcine model Compared 2 different models to &.sscss No pre-test or post·test Level 3A 
2008 ,:,omne vs minikin compared to the manikin crossO\'er studv vs manikin scale of 0· 10 on for rulity of skin t.ureor. de2ree of difficulty which one participants preferred for Hinds on time was limited 

model for model better for model difficulty ofskin with skin penetration, and de2ree of difficulty trainine. Porcine model doselv and each particiapant only 

cricothyrotomv crlcothvrotomy trainlfl2 penetranon. with landmark recoenlnon. resembles human anatomy. performed two 
training landmark crlcothyrotomles 

recognlnon and 
procedure, reality 
of skin turgor 

Ougg1n. N/A. This was a letter Letter to the Level 4A 
2017 to the editor editor 

describing the use of a 
3D cricothyrotomy 
model overlayed over 

a human neck to 
create the novel 
feeling of cutting open 
another human's neck. 

Duggan, N/A. This was an Editorial Level 4A 
2018 editorial describing a 

checklist creation from 
the CICO (Cannot 

intubate, cannot 
oxygenate! 
pneumonic. Checklist 
is Call it, communicate 
it (Cl, Incision (I), Cut 
vertically (C) and O.er 
Bougie Technique (0). 

Friedma To compare an Does the use of a hiih Observational 22 participants Convenience High fidelity Post-test HeSt, Mann-Whitney U test No significant difference in change from Appropriate outcomes as-s.essed. High All particp;nts did a Le\'el 3A 
n, 2008 inexpensive model to a fidelity vs low fidelity simulation cricothyrotomy pretest to posttest cricothyrotomy and low fidelity models were truely bii cricothyrotomy on a cadaver 

high fidelity simulator training tool for (full-scale pe.-formance between the high-fidelity and differences before training. Graders may 
for cricothyrotomy skill cricothyrotomy transfer simulator) vs low-fidelity groups. Training on both models lead to subjecti~ity. Time after 
training equalty when applied to a low fidelity improved cricothyrotomv performance as post-test wasoliy 11 days. 

human cadaver simulation evaluated through a three-point task specific 
(corrugated cheddist, a global rating scale, and time. 
tubing) 



Huees, 
2018 

Hubert, 
2014 

Heyman 
s. 2016 

Aho, 
2015 

IMPLEMENTATION OF A CRICOTHYROTOMY TRAINING 39 

To evahiate the realism Will a realistic CTM model Observational 
of their trainer 
com oared to other 
models 

combined with a L hour 
didactic lecture improve 
the comfort w~h 
performinea 
cricothrvoidotomv 

To ossess the impoct <1f Wi!I o tn:Uning course 

o short tr~ining covrse offed the obili1y of 

on the ability of anesthesia residents to 

one,thesiology 

rc.sidenb to compl'( 

comply with current 

difficult oirvtcy 

v,ith current difficult mcnogement guideline, 

airv,.,ay management 
guidelines 

compare the Which of the three 
performance cticothyr-0idotomy airway 
of medical personnel, techniques are superior 
naive to surgical airway 
techniques., in 
establishing an 
emergency surgical 
airway in cadavers 
using three commonly 
used cricothyrotomy 
techniques. 

To develop and Does a low-cost, 
validate a novel and easy-to-prepare neck 
inexpensive model 
cricothyrotomy task be used to effetti\/ely 
trainer that can be teach and assess. the 
con· perfomiance of EC? 
structed from 
household items. 

ObservotioMI 

Randomized 
crossover study 

Observational 

43 Participants Convenience 

27 Anesthes~ 
residents 

20Medical 
students 

54Students 

Convenience 

Convenience 

Convenience 

CTM trainer 
with 1 hour 
didactic 
lecture 

Pretest ond 

The use oi the 
surgical 
technique, 
Me!ker s.et, 
and 
QuickTrach for 
cricothyrotomy 

Amodei 
constructed 
using a toilet 
paper roll 
(trachea and 
larvnx). 
Styrofoam 
(soft ti;sue), 
cardboard 
(thyroid 
cartilage), zip 
tie tcricoid), 
and fabric 
(skin). 

Post test survev N/A Fortv-three EM re.s~dents comoleted the Aooropriate outcomes assessed. Particioans felt that the CTM Level 3B 

Pcrformon-cc 

during o CICV 

SCCl"H'lriO 

Time,successfull 
placement, and 
complications of 
CficOth\'fOtomy 

10-point checklist 
(5 points total). 
Anonymous 
s.urvey rating the 
educational value 
and the deiree o: 
enjoyment 
regarding the 
model. 

survev (82. 7%. 43/52). The mean realism 
rating of the trainer W3S 3.81 (95% a= 
3 5.d-4.U. The p3rticipants reported previous 
trainine on cadaver (62.8%, 27/43}, 
porcine (45.5%, 20/43), and manikin (67.4%, 

29/43) models prier t-0 usine this trainet. The 
bleeding cricothyrotomytrainer was ra~d 

higher than other modek {4.4S, 95% Cl= 

4 28-4.63). Participants noted improved 
comfort ,.'Vith performing the cricothvrotomy 

a~er the educational lab (avenge 

improvement of 1.23:!0.75). Participants 

specifically commented on the realim\ of the 

bleeding and skin texture 

was. too cbviou> and 
sueiested decreasine the size 

McNemor test, SAS/STAT softwore After troining, ol 27 rcsident.s (100%) complied The tmining session signific.ontly limited s~mple size level 3B 
version 9.2, Wifcoxon signed·mnk with the oirwcy menogement guidelines, 

kst, Kru:..1i:ol·Wollis one--vu:,iy ANOVA compared with 17 !6396) ir1 the pretest (P < 
O.OC'5). In the pn:t~t ,,nd the S·, 6·, .,nd 

12-mor,th~tb::sh, the medico (range) 

d1.1rction of cricothyrotomy wcs rc:spectivdy 

117 s (70 to 1841, 59 s (43 to 97], sis [43 to 
75], and 62 s {43 to 74] (? < 0.0001 vs. in the 
pretest), the median [rangej checklist sco,.e 
wass [o to 7L 10 [8 to 101, 9 [6 to 10], and9 [4 
to 10] (P <. 0.0001 vs. 111 the pretest} and the 
me-o'1an (range} gtobalranng scale was 12 (7 to 
22],so [20 toss], 35 [23to5s:, and 51 [18 to 
33] (P <0.0001 vs. ,n the pretest). There were 
no significant differences bet\veen 
performar.ce levels achieved in the 3-, 6-, and 

g_enera!ized estimating equations 
(GEE) with an identty link, 
analysi> was carried out with the 
I 3M SPSS version 22 

Mean {standard deviation; range). 

12-mor.th posttests. 
The success rates were 95, 55. and 50% for 
surgical cricothyrctomy, QuickTrach, and 
Melker, respecijvely (P, 0.025). The majority 
of failures were due to cannula mispfaeemen1 
(15 of 20j. In successful procedures, the 
mean proceduce time \'135 94 ± 35 sin the 
surgical group, 77 ± 34 in the QuickTracn II 
group, and 149 ± 24 ., the Melker group {P < 
0.001}. Few significant complications v.rere 
found in successful p-ro-ce-dures. No cadaver 
biometric parameters were corretated with 
success of the procedure. 

Trainee scores varied significantl\' by group (p 
o 0.001): mean (standard deviation; range) 
scores were 1.8 (1.2; 1-4) for medical students, 
3.5(1.2; 1-51 for interns, and 4.9 (0.5; 4·5)for 
postgraduate year 3 ,esident.s. 

improved the residents' complioncc 

with guidelinei and their pc:rlorm~ncc: 

of cdcothyrotcmy. Po.st te~ wcs 

rondcmited 

Randomized study with statistical 
significance 

Limited sample ~ze level 2B 

Allow the student to go throgh the Not realistic, difficult to apply level 3B 
steps of a cricothyTotomy as. if if would this traiing to the actual 
be done on a real life patient. procedure. 
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-Bribriesc Educatioral article NIA Educatiooal N/A N/A N/A NIA NIA N/A NIA N/A L,vel 4A 
o, 2018 about cricothyroid article 

approach for 

emergency access to 

the ai1v.iay. Entails the 

anatomy, who wo.ild 

need o 
cricothyroidotcmy, 

prcpoirction, ond the: 3 

methods to complete 
the procedure. 
specifies that 

experience/ training of 
the provider 
performing the 

aicothyroidotcm\ 1 are 
the crucial factors. fo1 

establishing 
emergency surgical 
airway access. 

Biron. Puroos.e of our study Since cricothvrotomy i> a Observational 120 students Convenience Mult:sensorv Stude<>ts' Pre· and oost·session CLO mean Comparina ore· and post-CLO scores, oicothyrotomy OSATS described in this Could not consider into the Level 36 

2013 was to develop, technical skill usine a model used to confidence wos scores were cakulated usine a sie:nifican1 improvement in CLO after the study is a valid assessment tool of study that some stcdents had 
adminis-ter, and Multisensory model is the teach asses;ed with pre paired t-test. Mean and standard teaching sessions {p less than 0.001). OSATS technical skilk required to recently had l:arned the slci!I 

evaluate the right method for te11cling. cricothyrotorny and post-s;..ssion de\liafun was calculated for MCQ score converted into percentage w~ 88% for perform this procedure. OSATS was of cricothyrotomy, placini a 
effectiveness of a tofoorth•year confidence•le,·el ~cores and s-tudents ov~all. Post•sessionMCQ., mean adapted specifically f°' potential bias on the scoring. 
multisen!ory rr.od~I medkal quest'onnaires. OSATS. A Mann-\.\.1,itney U Test was score of 3.68 0.58 (929'). demonstrating a cticothyrotomy, they verified its con• No separate control cohcrt to 

used to students. 30rondom?y u:;ed to compore differences in high level of knowiedge retention. Qu~lifotive struct validity ond inter·rotcr compare the effectiveness cf 
tcoth tricothyrotcmy selected stu· OSAT xore:;. f~edbo::k from students· indic.,ted that this cckulcit'ons. 3 boord~ertificd the intervention. Confidence 
to fourth-year mediul dents ass.essed session was llighly applicable to medical otolaryngotogy·head/neck surgeons and skill were measured 

studeots. with a training and teachrng an ess.ennal skill required atid 2 otolaryngology-head/neck shortly after the teactaing 
pos.t-sesston of phys1c1ans. surgery residents assessed the content session, meaning It may not 
objective skill validity of this CLQ and found it to be correlate to a clinical scenano 

assessment test. appropriate. Contentvafidity of this several months later. 
Multiple choice MCQ was assessed by a focus group of 
examination to 5 oto1aryniologists. 
test knowledge. -

Kei, Educational article N/A Cducatiol'al N/A N/A N/A N/A N/A N/A N/A N/A Level 4A 
Mebust, describing the REAL article 
& C~ICTrainer set up 
Duggan, with detailed 
2019 instructions. The goal 

was to develop an 
enextpensive, reusable 

C!icoth}rotomy 
simulator that is easy 
to replicate and 1ha: 
provides a realistic 
ex:perie.,ce for its 

learners. 

You-Ten To determme whether Toe authors hypothesized Randomized 26 Convemence Hands on Adherence to the Primary outcome measu'es were Significantly more participants in the Tv,10 strengths that promoted internal Modification to tf'e scenano is Level 18 
etal., tra1n1ng1n that hands-on conroCe-d trial pos1graduate sample ctlcothyrotomy ASAd1fhcu1t analyzed using Fisher's e:<act test. Non-Trainee! group than the Trained group val1d1ty to this study was that a maJor (1m1tat1on to this 

2015 C€1COth\'rO!omy cricothyrotomy training year two randotmzed tra1n1ng 1n the airway algortthm Primary outcome measu'es (6/11 vso/10, P =0.0121 comm1ted at least parncipants were randomtzect into one stud\• because It may have 
technical skill has an would enhance adherence anesthesia into one of two Trained (ASA·DAA) included fl) fallure to insert an oral one maJor ASA·OAA deviation, 1ncfud1ng fallure of two groups using a computer affec1ed the partmpants 

impact on adherence to tl'e ASA·DAA as a result residents were groups using a (Intervention) a1nvay; (2) failure ;o call for help; to insert an oral a1rw.3y, talk.Ire to call for help, algorithm and the staff performance. ?amc1pants 1n 
to the ASA dlfflcult of improved recruited. computer group (3)!>ypasSlng the I.MA; aod (4) bypassing the laryngeal mask atnvay, and anesthes.:olog1st who tought the scenarto A had the 
airway algornhm dec1s1on-maklng. Parnc1pants algorithm: the attempted- fforeopnc 1ntubat1on. anempnng flbreopnc intubation. ANTS scores d1dacnc review to all pamcrpants was opportunity to anoc1pate the 

(ASA·DAA) and who had Non-Trained secondary outcome measures were for all four categones of behaviours were bllnded to group allo<anon. deveropment of a ·cannot 

non·techntcal performed a ( controQ group anylyz.ed ustng the WIicoxon test. s1m1lar between the groups. 1n1ubte-canno1 oxygenate· 

behaviours. cr1cothyrotomy (n=ll) onne ?amc1pant characterisocs were (aco) s tuaoon and mentally 
1n a cf1n1cal or Trained analyzed using the Mann-wh1tne\' rehearse m3nageme.1t 
s1mula1ed (lnte.-venoon) ,rest for ordinal data and Flshet"s strategies during the .. can 

sernng within group (n=lO). exact tes1 for nominal data. oxygenate·· period. 1n 
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Wray et To determine if the 
al., 2019 bleeding CRIC task 

trainer demostrated 
non-inferiority to the 
current standard of 
teaching (Sim Man task 
trainer}. 

N/A Randomized 
conrolled trial 

20 volunteer 
participants 

Convenience 
sample, 15 

were recruited. emergency 
3 participants medicine 
opted out of residents and 5 
study. A total of fourth year 
17 participants medical 
completed the students in 
study. which 3 

students/reside 
nts opted not 
to participate. A 
total of 17 
participants 
were 
randomized 
into two groups 
using block 

randomization, 
to receive 
cricothyroidoto 
my instruction 
on either the 
bleeding CRIC 
or SimMan task 
trainer. 9 
participants 
were 
randomized 
into the 
Bleeding CRIC 
Group and 8 
participants 

were 
randomized 
into the SIM 
Man Grouo. 

Sim man task 
trainer and 
Bleeding CRIC 
task trainer 

The collected data was tabulated There were no statistically significant Strenghts of this study include the Potential biases to thjs study Level 1B Objective 
Structured 
Assessment of 
Technical Skills 
(OSATS), 

and coded by a research assistant differences between the groups in assessment following; a single instructor taught include conflict of interest. 
not involved in any teaching scores, time to completion, or comfort levefs 
aspects of the study. The means/SD pre-and post-intervention. There was a 
were calculated for OSATS scores statistically significant difference in that the 

completion time, and visual analog scores and then participants gave higher realism scores in 
post-test analysis to the Bleeding CRIC 
compared to the SimMan. Both groups 
demostrated that they had significantly 
improved comfort levels from baseline 
post-intervention. 

post-comfort 
levels 

compared between groups using a 
Mest. ANOVA was performed to 
analyze the realism scores among 
the three task trainers. A power 
calculation was performed based 
on a previously shown novice mean 
of 3.2 points per mjnute with a SD 
of at least 1 point per minute. Using 
a two-sided t-test with an alpha of 
0.05 and a power of 90% required a 
sample size of 43 therefore it was 
not performed due to the small 
sample size. 

the participants how to perform a 
cricothyroidotomy on their assigned 
task trainer, a single evaluator, who 
was blinded to the method of 
instruction, tested the participants on 
a pig trachea and evaluated them 
using a validated OSATS score. All 
participants crossed over and 
practiced performing a 

The Bleeding CRIC task trainer 
was produced by the current 
study's lead author. This 
study was also limited by 
small sample size making it 
difficult to determine whether 
the bleeding CRIC task trainer 
can be a viable model to 
implement in 

cricothyroidotomy on the task trainer cricothyroidotomy training. 
they were not randomized to allowing 
all participants to e.xperience 
performing a cricothyroidotomy on the 
SimMan, the bleeding CRIC and the pig 
trachea model. 
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Appendix F 
Prisma Flow Diagram 
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Records Identified through Additional records Identified 
database searching through other sources 

(n = 674) In= 11) 

Records after duplicates removed 
{n • 247) 

Records screened Records excluded 
{n = 247) (n = 197) 

Full-text articles assessed Full-text articles excluded, 
for eligibility with reasons 

{n = SO) {n = 20) 

Studies Included In 
qualitative synthesis 

(n = 30) 
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Appendix G 
Project Timeline 

 

Year 1 - 2019 

Activity/Month JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Upload DNP Project Team             

Literature Search         X X X  

Project Planning         X X X X 

Final DNP Proposal/IRB Form            X 

 

Year 2 - 2020 

Activity/Month JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Pre-test/Survey Data Collection   X          

Educational Intervention 
 

  X          

Post-test Survey Data Collection      X       

Data Analysis       X X     

Project Analysis         X X   

Sustainment Plan Implementation            X 

 

Year 3 - 2021 

Activity/Month JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Senior Mentor Discussion   X          

Oral Presentation to DGMC 
Leadership and EBP Council 

  X          
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Upload Completed Milestone 
Checklist 

  X          

Upload Signed DNP Project 
Senior Mentor Approved 
Abstract/Impact Statement 

  X          

Upload Project Completion 
Verification Form 

  X          

Upload Electronic Version of 
Senior Mentor Approved Poster 

   X         

Print Final Approved Poster    X         

Upload Public Affairs Office 
Clearance Letter 

   X         

Register for USU Research Days    X         

Oral Presentation to GSN/USU     X        
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Appendix H 
17-Step BAC Technique 

 

 

 

 

 

 

 

 

 

 

 

                      Dharmasi et al., 2019 

Steps to pe,'forming a Bougie-assisted CticothyrOK'.Jo1omy 
1. Identify necessary matetials fot SAC: boug,e, scalpel. Slle 

6 ETT. &arge, m options. 10cc s~e 
2. Provide supragk>nic oxygeniation. if titne peO'nltS 

3. If space a.lows, position yourself on the same slde of the 
patient as yout dotninant hand {Right hand 
dominant. stand on Right side patientJ 

4. Palpate up from stemal notch to find c,ic:oid cartiage, and 
palpate dovm from mandible to identify me superiol' 
margin of thyl'oid canilage. Palpate fol' me cricothyroid 
membrane (CTM) 

5. If time allo\YS, clean neck WJth ste<illZing sotution or 

swabs 
6. With you!' non-<lol'nlnant hand.. sta.bih.ze the larynx using 

1h.Jmb and m;c1::11e f,nge, and ~e CTM wilh irdex finge,. 
7. With scalpel in dominant hand, make a veftical incision 

f.rOl'J"I thytojd canilage to bonotn of cricoid cattiage. tf no 
palpable anatc:w-ny, ext&nd incision toward ste<nal notch 

8. Palpate-lhfough incision 10 confirm CTM 
9. Extend CTM incision latetalty in both citections without 

1'8fn0Ving blade 
10. Re-move blade & in sen non-dominant index fingel' into 

uansve-,se incision oonfil'ming with palpation of ttacheal 
l'ing-s 

11. Wrth dc:,njn,ant hand. sltde bougia into itlcision space 
12. Railfoad ETT OY81' bougie until cuff is no longer visible-

above cricothyroid rnembtane 
13. Remove bougie 
14. Inflate Cuff 

15. Attach ETT to ET CO2 and then BVM to oonfitm tube 
placetnen1 

16. Assess foe apj)(opriate tube placemoot: auscultate both 
lungs, X-my if time alows 

17. Secure the tube 
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Appendix I 
17-Step BAC Simulation Checklist 

Action (1 point per step) 

1. Identified necessary materials: bougie, scalpel, ETI, 10 cc syringe (Not graded) 

2. Provided supraglottic oxygenation (Not graded) 

3. Positioned self on same side of patient as dominant hand (right hand dominant= 
stand on right side of patient) (Not graded) 

4. Palpated up from sternal notch to find cricoid ca1tilage and palpated down from 
mandible to identify thyroid caitilage. Palpated cricothyroid membrane (CTM) 

5. Cleaned neck with sterile solution (Not graded) 

6. Stabilized laiynx using thumb and middle finger, palpated CTM with index finger 

7. Made ve1tical incision from thyroid ca1tilage to bottom of cricoid caitilage. If 
unable to palpate, extended excision towards sternal notch 

8. Palpated through incision to confinn CTM 

9. Extended CTM incision laterally in both directions without removing blade 

10. Removed blade, palpates tracheal rings through incision 

11. Slides bougie into incision space 

12. Railroads ETI over bougie until cuff is no longer visible above CTM 

13. Removes bougie 

14. Inflates cuff 

15. Attaches ETT to ETCO2 and BVM to confum tube placement 

16. Assessed appropriate tube placement: auscultates lungs, ETCO2 wavefonn, x­
ray 

17. Secures tube (Not graded) 

Total Time: 

Appendix J 
Pre-Education Questionnaire 

Completed Not 
Completed 

Points (Max 12): 

46 
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Age: 
 
Years since graduating residency: 
 
When was the last time you had an academic session on surgical airway training? 
 
Have you had any surgical airway training in the past year? 
Yes                                                     No 
 
Select the types of surgical airway training you have received 
Bougie-assisted        Seldinger technique        Needle cricothyrotomy        Other (specify) 
 
Have you performed a surgical airway in a real clinical airway emergency? 
Yes                                                      No 
 
What are the average number of hours spent in the OR weekly? 

 
I felt comfortable performing this procedure 

 
               1                                       2                                  3                           4                                        5 
Very Uncomfortable      Somewhat Uncomfortable      Neutral      Somewhat Comfortable      Very Comfortable 
 

I felt confident performing this procedure 
 
               1                                      2                                   3                            4                                        5 
Not Confident at All        Not too Confident                Neutral       Somewhat Confident            Very Confident 

Post-Education Questionnaire 

Did you practice using the airway task trainer prior to this simulation? If so, how many times did you 
practice? 
 

I felt comfortable performing this procedure 
 
               1                                       2                                  3                           4                                        5 
Very Uncomfortable      Somewhat Uncomfortable      Neutral      Somewhat Comfortable      Very Comfortable 
 

I felt confident performing this procedure 
 
               1                                      2                                   3                            4                                        5 
Not Confident at All        Not too Confident                Neutral       Somewhat Confident            Very Confident 

 
 

Appendix K 
Standardized Training Video Script 
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Hello and welcome to our bougie-assisted cricothyrotomy training video.  In this video, we will go over the step-
by-step process to perform a bougie-assisted cricothyrotomy.  In total there are 17 steps with 3 optional steps 
which are dependent on time and space.  You will be given the option to practice on your own after watching this 
video. 
      
Step 1: Ensure you have all the necessary supplies. You will need a bougie, scalpel, size 6 ETT with larger ETT 
options, and a syringe to inflate the cuff. 
      
Step 2: If time permits, provide supraglottic oxygenation. 
      
Step 3: If space allows, position yourself on the same side of the patient as your dominant hand. If you are right 
hand-dominant, you will stand on the right side of the patient. 
 
Step 4: Palpate up from the sternal notch to find the cricoid cartilage and palpate down from the mandible to 
identify the superior margin of the thyroid cartilage. Palpate the cricothyroid membrane. 
      
Step 5: If time allows, clean the neck with a sterilizing solution. 
 
Step 6: With your non-dominant hand, stabilize the larynx using your thumb and middle fingers. Palpate the 
cricothyroid membrane with your index finger. 
      
Step 7: With the scalpel in your dominant hand, make vertical incision from thyroid cartilage to bottom of cricoid 
cartilage. If you are unable to palpate or differentiate anatomy, extend the incision toward the sternal notch. 
 
Step 8: Palpate through the incision to confirm the cricothyroid membrane 

Step 9: Extend cricothyroid incision laterally in both directions without removing blade 

Step 10: Remove blade and insert your non-dominant finger into the transverse incision. Palpate the tracheal rings 
to confirm accurate placement. 
 
Step 11: With your dominant hand, slide the bougie into the incision space. 
 
Step 12: Railroad the endotracheal tube over the bougie until the cuff is no longer visible above the cricothyroid 
membrane.  
 
Step 13: Remove the bougie 
 
Step 14: Inflate the cuff. 
      
Step 15: Attach the endotracheal tube to end tidal CO2 and then the bag valve mask to confirm tube placement. 
 
Step 16: Assess the appropriate tube placement; auscultate both lungs and if time allows, obtain an x- ray. 
 
Step 17: Secure the endotracheal tube.    

 
 

Appendix L 
Scripted Patient Scenario 
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The patient is a 55/M ASA 2 who recently was prescribed an ACE inhibitor. He presented to the ED with 
angioedema including profound oral swelling/tongue swelling, which has now progressed to total occlusion of the 
airway.  The swelling in the oropharynx and larynx has progressed rapidly and is now preventing tracheal 
intubation attempts. LMA placement has also failed. The patient is rapidly desaturating with a Sp02 now at 70%. 
Two-handed mask ventilation has become impossible.  The situation is now at the point where a cricothyrotomy 
is the best option for a primary airway maneuver for achieving a definitive airway.  
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