
A Novel High-Fidelity Surgical Airway Trainer Using 3D-Printed 
Tracheas with Biologic Tissue Overlays

Thomas Creech OMS-III, Michael Dever OMS-II, Ciera Causey OMS-I, Huda Faiz OMS-II, Brett Glass 
OMS-I, Bruno Pita OMS-II, Charles Murrah OMS-III, James Nolin PhD, FNP-C 

Alabama College of Osteopathic Medicine Dothan, Alabama 

BACKGROUND RESULTS

METHODS

● Cricothyrotomy is a low-frequency, high-stakes procedure requiring 
simulation-based training.

● Commercial task trainers range from nearly $20 for DIY units to 
more than $1,700 for some comercial options, limiting accessibility.

● What Does the Literature Say?
○ Low-fidelity models achieve skill acquisition and retention 

comparable to high-fidelity simulators
○ Similar procedural success rates and, sometimes, faster time to 

ventilation with low-cost models.
○ 2026 randomized study confirms non-inferiority of self-made 

models for 3-month skill retention.
● Low-cost, reproducible simulation models demonstrate effectiveness 

comparable to commercial systems, supporting their broader 
adoption to expand equitable access to airway training in resource-
limited settings.

● A 3-D printed Trachea was fabricated using openly available
templates

● A strip of Electrical Tape was applied to simulate the Cricothyroid
Membrane

● Scrap pig skin from a local butcher was layered over the taped model
to simulate realistic tissue resistance, consistent with biologic overlay
models described in the literature.

● The skin was then anchored to the model utilizing hemostats, but any
sort of anchoring system that provides appropriate tautness of skin
over the model will suffice.

● Total cost: <$7.00/unit, a 94–99% reduction vs. commercial trainers 
($150–$1,700+)

● 3D-printed trachea, electrical tape cricothyroid membrane, and no-
cost biologic skin overlay

● High durability with repeated procedural attempts
● Adequate tactile fidelity and tissue resistance for realistic training

OBJECTIVES

● To design and implement a low-cost, realistic surgical airway 
trainer using a 3D-printed trachea and biologic tissue for use in 
instructing learners on surgical airway techniques.

References

CONCLUSIONS

● We would like to first thank the Alabama College of Osteopathic
Medicine Simulation Center for making this project a possibility.

● We would also like to thank our staff, Mr. Justin Bonds, and Ms.
Krissy Travers, MBA for their support in providing necessary
supplies.

REFERENCES

ACKNOWLEDGEMENTS

● A low-cost surgical airway trainer constructed from a 3D-printed 
trachea, electrical tape membrane, and pig-skin overlay provides a 
realistic, accessible, and durable alternative to commercial 
cricothyrotomy simulators.

● Consistent with prior research, this model demonstrates that high 
procedural fidelity can be achieved at minimal cost, supporting 
broader access to airway training in emergency medicine, medical 
schools, and EMS training programs.

● This approach may expand simulation opportunities, particularly in 
resource-limited settings such as critical access emergency 
departments and community training programs or colleges who 
would otherwise be limited by budget.

● Limitations: Rigidity of 3D-printed components reduced tissue 
flexibility, limiting dilation and restricting maximum endotracheal 
tube size to 4.0.
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