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Development and implementation of a multiple-use anatomically 
complex cricothyrotomy model

Our aim was to develop a low cost, high fidelity, artificial 
skin overlay for complex cricothyrotomy due to excess 
adipose tissue. We sought to develop a single skin 
overlay which could be used multiple times during a 
single training session to support performance by 
multiple learners. 
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Conclusion

Background

Cricothyrotomy is a high acuity low occurrence (HALO) 
emergency surgical procedure which is time sensitive 
and can be lifesaving when performed properly. 
Numerous task trainers exist for uncomplicated anatomy, 
allowing clinicians to become familiar with performing the 
procedure with high efficiency. To our knowledge, no 
model exists which simulates complex neck anatomy due 
to excess adipose tissue.

We collaborated with St. Luke’s Simulation Center 3D Print 
and Innovation Lab to construct a novel complex 
cricothyrotomy skin overlay to be used in conjunction with 
standard 3D printed trachea models. Our model is 
constructed of multiple layers of varying density silicone to 
represent human tissue more accurately. Simulated blood 
is sandwiched between dermal and adipose layers, which 
actively bleeds when incised. A silicone mesh layer is 
placed over the opening in the 3D printed trachea model to 
represent the cricothyroid membrane. The complex neck 
overlay is then positioned in place over the trachea model 
and simulated cricothyroid membrane.

We have developed a low cost, high fidelity, artificial 
skin overlay for complex cricothyrotomy due to excess 
adipose tissue. Our overlay can be used by nine 
learners during a single session. We can now 
incorporate emergency front of neck access (eFONA) 
with complex neck anatomy due to excess adipose 
tissue into our advanced airway training program. 
Learners are more likely to feel comfortable 
performing HALO interventions after repetitive 
dedicated practice using a model such as ours.

Image. 1: A cross section of our model is shown in 
figure 1 demonstrating the multiple layers of varying 
density silicone, colored to match human tissue.

Image 2: bird’s eye view of a prototype model showing 
simulated blood “bleeding” from the incision through the 
upper layers of silicone.

The development and utilization of realistic models in 
emergency medicine residency programs is critical to the 
development of residents’ procedural skills. This multi-use 
anatomically complex critothyrotomy model can be 
implemented in training for emergency medicine residents 
at all levels of training in order to prepare for HALO 
procedures. 
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