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Abstract

Objective:  To evaluate the baseline knowledge of primary care responders in their assessment and treatment of airway disease
and to recommend a detailed protocol for airway evaluations based on objective deficiencies.
Methods: A five question survey was distributed to residents of all years of training in the emergency medicine department,
internal medicine department, and pediatrics department at Emory University Hospital. The survey was anonymous and each
question targeted a specific area in airway diagnosis and management. The average number of answers correct overall, within
each group, within each year of training, and for each individual question were analyzed.
Results: A total of 64 residents (27 emergency medicine residents, 15 internal medicine residents, and 22 pediatrics residents)
at Emory University Hospital participated in our study. The average percent of correct answers for all residents was 82% (84%
for emergency medicine, 83% for internal medicine, and 79% for the pediatric residents). Average percent correct for each
question for the overall group was: 95%, 98%, 63%, 66%, and 89% respectively. There was no statistical significance between
groups of residents.
Conclusion: The results of the study indicate that residents were knowledgeable in definitions and classifications of airway
obstruction. However, they lacked the necessary knowledge to initiate care and determine which types of scenarios qualify as
emergent. Deficiencies were identified and used to create a recommended flow diagram for airway management in terms of
history, physical exam, preliminary care, and ability to classify airway consults. Our survey demonstrated the need for resident
education in airway evaluation.

Presented at the Society for Ear, Nose and Throat Advances
in Children, San Francisco, CA, December, 2006

INTRODUCTION

Management of the airway is the most critical responsibility
of the otolaryngologist. A major limitation in the prompt and
correct medical care for patients is the difficulty in
coordinating the multiple services involved in an airway
consultation. Often the patient presents to the emergency
room physician or the primary care medical and pediatric
service upon the onset of initial airway distress. A safe and
controlled plan for airway disease workups requires
participation and cooperation between the emergency room
or triage center, the anesthesiologist, and the
otolaryngologist.

Review of the literature reveals that the best preparation for
airway emergencies is to provide a systematic protocol that
can be easily followed by the initial responder. A recent
study compared the effectiveness of computer based
simulation and simulation training between attending

physicians and house staff officers. The results portrayed
scenario simulation airway training in combination with
computer based simulation were effective in training those
ranging from intern to faculty attending in airway
management [1,2] . Similar studies have indicated

effectiveness in training anesthesiology residents as well as
emergency room residents [3,4,5]. Zirkle et al recently

demonstrated the effectiveness of simulation and protocol
training in airway management for the otolaryngologist [6].

Studies show that preparation protocols and equipment
anticipation are the keys to successful airway management
[7].

The motivation for this project stems from the authors'
experience at our county hospital in metropolitan Atlanta. At
this facility, the otolaryngology service is asked to evaluate
approximately five to ten airway consults per week
consisting of about fifty percent pediatric patients. It was
often difficult as the specialist consultant to determine the
extent of the emergency based on the initial assessment
portrayed by the primary responder. Many of the airway
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emergencies were actually patients that were in no airway
distress with presenting symptoms as mild as a cough or
wheeze. Conversely, many patients that were not portrayed
as emergent, quickly decompensated leaving the primary
care physicians unprepared for potential airway disasters.
The objective of this project was to assess the knowledge of
primary responders in their ability to assess airway
pathology and initiate treatment. Once areas of deficiency
were recognized a detailed airway protocol was devised as a
guideline for the primary responder. By following the
previously shown effective methods of airway training, we
attempt to offer a guideline for airway evaluation and
diagnosis. Along with a detailed and step-by-step protocol
for airway evaluations is a comprehensive diagram of the
differential for airway obstruction in both the pediatric and
adult patient. Our primary goal in conducting this study was
to offer guidelines for the primary responder in their airway
assessment and treatment thereby resulting in airway
consultations being evaluated and treated in a systematic and
safe manner.

METHODS

To assess the competency of the primary responder in
airway evaluations and diagnosis, a survey was distributed to
residents in the pediatric department, internal medicine
department, and emergency medicine department. The
survey consisted of five questions each devoted to test a
specific concept in airway management. The first question
assessed the definition of stridor, while the second question
assessed the differential diagnosis of stridor. The third
question asked residents to identify which of the listed
scenarios warranted an airway evaluation by the specialist.
The fourth question attempted to test what aspects of the
history, physical, and diagnostic work up by the primary
responder were necessary prior to initiating a consult for an
airway evaluation. The last question assessed the timing of
involving the airway specialist in the management of a
patient with a potential airway emergency.

Figure 1

Figure 1: Airway Questionnaire. Questionnaire distributed to
residents in the departments of Pediatrics, Internal Medicine,
and Emergency Medicine

All surveys were anonymous with residents indicating their
year of training and department affiliation. Results were
scored as a percent correct for each question within each
department and each year of training. Statistical analysis was
performed comparing year of training, resident department,
and specific question answered correctly among the overall
group using an ANOVA statistical analysis.

RESULTS

There were 64 residents in total that participated in the
survey. Fifteen residents were in the internal medicine
department, twenty-seven residents were in the emergency
medicine department, and twenty –two residents were in the
pediatric medicine department. There were sixteen PGY 1
(program year 1) residents, twenty-two PGY 2 residents, and
sixteen PGY 3 residents. The overall percent correct
amongst all residents was 82%. Individually for each
department, the overall percentage correct on the survey was
84% for emergency medicine residents, 83% for internal
medicine residents, and 79% for pediatric residents. There
was no statistical significance in percentage correct among
residents in each group (p value 0.65).
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Figure 2

Figure 2: Questionnaire percentage correct based on resident
department

For each program year amongst the group as a collective
whole, overall percentage correct for PGY 1 residents was
79%, overall percentage correct for PGY 2 residents was
79%, and overall percentage correct for PGY 3 residents was
86%. There was no statistical difference between program
level groups (p value 0.17).

Figure 3

Figure 3: Questionnaire percentage correct based on
program graduate year

Analysis was also performed on percentage of participants
that answered each question correctly. 95% of participants
answered the question asking the definition of stridor
correctly, as well as 98% of participants were able to
correctly identify causes and differential diagnosis for
stridor. In contrast, 63% of participants were able to answer
questions about what scenario constitutes an airway
emergency, and 66% of residents answered correctly what
aspects of the history and physical were necessary on initial
airway assessment. 89% of participants answered correctly

for the appropriate time frame to involve the
otolaryngologist on consultation (p value 0.002).

DISCUSSION

Analysis of the survey results, revealed that there were
certain areas of universal deficiencies amongst all three
groups of residents in their work up of airway management.
Our study demonstrated that there was no significant
difference in baseline knowledge of airway management and
diagnosis amongst residents in the department of internal
medicine, pediatrics, and emergency medicine. There also
was no demonstratable significant difference among
residents in their first year of training versus their last year
of training in their knowledge base of airway disease.
Current residents in all three groups demonstrated marked
competency in questions that pertained to the definition of
stridor and possible differential diagnosis for causes of
stridor in an airway work-up. Residents in all three groups
were inconsistent in evaluating scenarios that constituted an
airway emergency and what features of the history, physical,
and diagnostic studies were important to obtain in these
airway scenarios. The results indicate that residents have the
baseline textbook knowledge of the definition of stridor and
many of the possible disease presentations of airway
distress, but lack the fundamental knowledge of how to
approach, diagnosis, and manage such patients.

Recognizing these demonstrated areas of deficiency, a
protocol was created to detail the necessary history and
physical exam information necessary to be obtained from a
primary responder in a potential airway evaluation.
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Figure 4

Figure 4: Airway evaluation protocol guide for initial
responders

The protocol was not developed to be a rigid protocol for
primary care responders to follow in evaluation of airway
disease, but rather a guide to more efficiently evaluate
airway patients. The protocol begins by prompting the
primary responder to decide the urgency and severity of their
presenting situation by the status of their patient. It then
details the important actions to take in chronological order to
place the patient in an appropriate environment and amongst
the appropriate equipment that can be available if the patient
loses their airway or goes into distress emergently. By
placing a patient exhibiting airway distress on a monitor in a
setting where a tracheostomy tray and intubation materials
are available, the primary care responder can begin to
manage the airway and be more prepared when the airway
consultant such as the anesthesiologist or otolaryngologist is
called for assistance.

The importance of initial vital signs and oxygen saturations
cannot be emphasized enough. It is crucial for the primary

responder to obtain this information so that the consultant
can gauge how quickly the patient is decompensating and
decide if preparations need to be made to move the patient to
an operating room setting or different environment. The
protocol next offers a pneumonic that guides the primary
responder as to what aspects of the history should be
obtained for a patient presenting in airway distress. ““ACT
ON BASIC LIFE SUPPORT”“ details important aspects of
the history that can better help differentiate the cause of the
airway obstruction and aid the consultant in the appropriate
course of action. Key initial actions in the physical exam are
then detailed and suggested to the primary responder in an
effort to have more information for the consultant to again
help focus toward the appropriate diagnosis and
management strategies in an efficient manner. The most
important component of the protocol is to determine if the
patient has true stridor and to classify this stridor as
inspiratory, biphasic, or expiratory. It is the strong feeling of
this otolaryngology department that any patient with stridor
should be evaluated by an otolaryngologist. The last portion
of the survey classifies many of the diagnoses that the
otolaryngologist is called to assess and places them into
categories of emergent, urgent, and outpatient evaluation. By
providing examples of what constitutes an airway
emergency, it is the intention of this protocol to allow for
primary responders to quickly recognize such patients and
call the otolaryngologist in a timely fashion to allow for
management of such difficult and potential dangerous
airway situations [7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22].

In conjunction with this airway evaluation protocol, a
detailed diagram of the differential diagnosis for possible
airway obstruction is classified by anatomic location.
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Figure 5

Figure 5: Anatomic differential diagnosis of airway
obstruction for adults and children

By having this differential diagnosis available, primary
responders are able to use this diagram as a guide to help
them formulate a possible diagnosis. The ability to have an
early inclination about where the obstruction is or what may
be the likely cause can better prepare the primary responder
and the otolaryngologist for the necessary course of action
for airway management. By detailing the essential aspects of
the airway evaluation, a more efficient and effective work up
and treatment for patients with airway disease and difficult
airway presentations [23,24,25,26,27,28,29].

FUTURE DIRECTIONS

The airway evaluation protocol and differential diagnosis
will be distributed to all emergency and primary care
responders at our institution. At the time of its distribution, a
ten minute lecture will be given to emphasize the essential
teaching points in the protocol. A review of the differential
diagnoses of airway obstruction will be given to the same
group of residents in the pediatrics, internal medicine, and
emergency medicine departments. The lecture will be
compiled to specifically address the areas of deficiency
based on the initial airway questionnaire. A post test will
then be distributed and analyzed. A comparison of the initial
pretest scores with post test scores will be evaluated to
determine the effectiveness of the airway protocol. This
baseline information will also be used to formulate
subsequent lectures in educating primary responders on
airway management and diagnoses.

By synchronizing the critical concerns of the primary
responders with the expectations of the otolaryngologist,
management of patients presenting with airway distress can

be handled in an appropriate and timely fashion. Airway
competency is a key component of all physicians' fund of
knowledge and the ability to be prepared for such medical
situations can allow for successful management and
treatment. By providing primary responders a detailed
protocol for the initial management and diagnostic work up
of airway evaluations, we have endeavored to further unify
the responding team in airway management to provide safe
and effective treatment for potential emergent situations.

CORRESPONDENCE TO

Charles E. Moore, MD Department of Otolaryngology
Section Chief of Grady Memorial Hospital 1365A Clifton
Road, NE Atlanta, GA 30322 404-778-3381(Tel)
404-616-4681 (Tel) 404-778-4295 (fax)
cemoore@emory.edu

References

1. Rosenthal ME, Adachi M., Ribaudo V., Mueck JT, et al.
Achieving housestaff competence in emergency airway
management using scenario based simulation training
comparison of attending vs. housestaff trainers. Chest
2006;129(6):1453-1458.
2. Mayo, P. Achieving house staff competence in emergency
airway management: Results of teaching program using a
computerized patient stimulator. Critical Care Medicine
2004;32(12): 2422-2427.
3. Ander, Douglas et al. Assesing resident skills in the use of
rescue airway devices. Annals of Emergency Medicine
October 2004;44(4):314-319.
4. Sagarin, Mark et al. Airway management by US and
canadian emergency medicine residents: a multicenter
analysis of more than 6,000 endotracheal intubation
attempts. Annals of Emergency Medicine October
2005;46(4):328-336.
5. Levitan, Richard. Alternating day emergency medicine
and anesthesia resident responsibility for management of the
trauma airway: A study of laryngoscopy performance and
intubation success. Annals of Emergency Medicine January
2004;43(1):48-53.
6. Zirkle, Molly et al. Teaching emergency airway
management using medical simulation: a pilot program.
Laryngoscope March 2005;115: 495-500.
7. Kane, Bryan et al. Airway carts: a systems-based
approach to airway safety. Journal of Patient Safety
2006;2:154-161.
8. Lore, John and Medina, Jesus. An Atlas of Head and Neck
Surgery. Philadelphia: Elsevier Saunders, 2005: 82-85.
9. ASA Task Force on Management of the Difficult Airway:
Practice Guidelines for management of the difficult airway
and the ASA difficult airway algorithm. Anesthesiology
1996;84:688-689.
10. Gonzalez, RM, Herlich A, Krohner R, Boerner TF,
Schaefer JJ III. Recent advances in airway management in
anesthesiology: an update for otolaryngologists. American
Journal of Otolaryngology. 1996; 17(3): 145-160.
11. Tobias JD. Heliox in children with airway obstruction.
Pediatric Emergency Care. 1997; 13(1): 29-32.
12. Hastings, RH. Marks JD. Airway Management in
patients with potential cervical spine injuries. Anesthesia
Analogues 1991; 73: 471-482.



A Systematic Approach to Airway Evaluations

6 of 7

13. Myer C, Cotton R, Short S. The pediatric airway: an
interdisciplinary approach. Philadelphia: J.B. Lippincott,
1995: 151-169.
14. Meyer, Roland R, Brambrink, Ansgar M. Management
of the paediatric airway: new developments. Current
Opinion in Anaesthesiology 2002;15:329-337.
15. Orenstein, Julian. Prehospital Pediatric Airway
Management Clinical Pediatric Emergency Medicine 2006;
7:31-37.
16. Rosenblatt, William. Preoperative planning of airway
management in critical care patients. Critical Care Medicine
2004;32:S186-S192.
17. Rutter, Michael J. Evaluation and Management of Upper
Airway Disorders in children. Seminars in Pediatric Surgery
May 2006;15(2):116-123.
18. Brambrink, Ansgar. Management of the paediatric
airway: new developments. Current Opinion in
Anesthesiology 2002;15: 329-337.
19. Sibilate, Robert, Tableaux, Peter. Evaluation and initial
management of the patient in respiratory distress.
Emergency Medicine Clinics of North America May
2003;21:20.
20. O'Sullivan, Brian et al. Use of nasopharyngoscopy in the
Evaluation of Children with Noisy Breathing. Chest April
2004;125.

21. Clancy, M and Nolan, J. Airway management in the
emergency department. Emergency Medicine Journal
2002;19:2-3.
22. Henderson, J. et al. Difficult Airway Society Guidelines
for management of the unanticipated difficult intubation.
Anaesthesia 2004;59: 675-694.
23. American College of Surgeons. Advanced Trauma Life
Support for Doctors. Chicago, Seventh Impression, 2003:
26-31.
24. Pasha, Raza. Otolaryngology Head and Neck Surgery
Clinical Reference Guide. San Diego, Plural Publishing,
2006.
25. Bailey, Byron et al. Head and Neck Surgery-
Otolaryngology. Philadelphia: Lippincott Williams, 2001:
677-688.
26. Lalwani, Anil. Current Diagnosis and Treatment in
Otolaryngology- Head and Neck Surgery. New York:
McGraw Hill, 2004: 481-495.
27. Jafek, Bruce and Murrow, Bruce. ENT Secrets.
Philadelphia: Elsevier Mosby, 2005: 347-355.
28. Lee, K. J. Essential Otolaryngology Head and Neck
Surgery. New York: McGraw-Hill, 2003: 740-745.
29. Hotaling, Andrew and Stankiewicz, James. Pediatric
Otolaryngology for the General Otolaryngologist. New
York: Igaku-shoin, 1996: 224.



A Systematic Approach to Airway Evaluations

7 of 7

Author Information

Jodi D. Zuckerman
Department of Otolaryngology-Head and Neck Surgery, Emory University School of Medicine

Charles E. Moore, MD, FACS
Department of Otolaryngology-Head and Neck Surgery, Emory University School of Medicine


