
METHODS
First and second year medical students were recruited for 

participation in the study and split into two arms. Both arms 
received a pre-survey that detailed their knowledge about the 
procedure. Both arms then received a detailed lecture on the 
procedure, including all pertinent steps, that was delivered by a 
board-certified emergency medicine physician with experience 
performing the EDRT. Both groups then took a written post-
test that evaluated knowledge of the procedure.

The control arm was dismissed, and the experimental arm 
received one-on-one time with the model while being assisted 
by the physician. Over the course of one week, all students 
returned and performed the thoracotomy on the model and were 
graded using an evidence-based 24-point checklist. (Zaidi et al) 
The names and arms of the study the examinees belonged to 
were blinded to those scoring their performance. Descriptive 
statistics and two tailed t-tests were performed on the scores.

RESULTS
The control group and experimental group had no statistically significant difference between the pre or post-survey scores on the written 
questions.

In the practical portion of the evaluation, the experimental group far outperformed the control group with statistical significance (p=0.000178). 
The experimental group had an average score of 20.55, while the control group had an average of 7.95 out of a maximum score of 24. (p <
0.0005).

DISCUSSION
Survey results suggest that both control and experimental groups arrived with similar levels of understanding of the procedure, the 

experimental group post survey shows this group finished with better retention of anatomical landmarks, and procedural steps, as well as 
having increased knowledge more from baseline pre-survey.

Procedural  examination: Where the groups immediately diverged regarding competence was in the performance of the procedure on the 
model. The experimental group had significantly higher scores in executing the procedure. Steps that appeared to be cumbersome for the 
experimental group was differentiating the esophagus from the aorta when going to cross-clamp, as well as finding and avoiding the phrenic 
nerve. Procedural error was accounted for in the scoring system (positive vs negative scores), likely leading to much of the score differential 
between the two groups.

Both groups were able to provide written competency but only those with hands-on practice were able to carry that through to physical 
skills. This continues to highlight the importance of the use of models in instruction. This high acuity low occurrence procedure requires 
immediate proficiency to save lives. The use of the model helps orient the learner to clinically relevant anatomy, such as the aorta vs. 
esophagus in the cross-clamping step, and the necessity that one avoid the phrenic nerve when incising the pericardium, ensuring greater 
competency after training, longer retention of anatomy, indication, contraindication, and procedural skills, and hopefully better outcomes. 
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INTRODUCTION
Current methods of teaching the Emergency Department Resuscitative 

Thoracotomy (EDRT) (and other High Acuity Low Occurrence 
procedures) often do not include hands-on training, opting for PowerPoint 
presentations or readings instead. A lack of simulation or hands-on 
training impacts performance when real situations occur and reduces 
confidence in procedural ability. Ample evidence supports the use of 
models in teaching procedures to residents and attendings. (Al-Elq, 2010. 
Hutton, 2008).

High-fidelity simulation models are increasingly being employed to 
allow for repetitive practice; however, no competency-based curriculum 
currently exists for EDRT; hence we sought to develop and test a low cost 
model for the procedure.

Primary Objective:
To develop a functioning cost-effective low fidelity simulation model for 
the resuscitative thoracotomy procedure for use in teaching emergency 
medicine residents.

Secondary Objective:
To evaluate the proficiency in the resuscitative thoracotomy after utilizing 
the model and receiving a lecture on the procedure compared to those who 
receive a lecture alone in a sample of Rocky Vista Medical Students 
interested in emergency medicine.

The Model:

Ethan Kromberg OMS II, Harrison Steins MS OMS II, Alexandra Taylor OMS I, Anatalia Kerstan OMS I, Sarah Boulos, DO
Rocky Vista University, College of Osteopathic Medicine (Colorado Campus)

Introduction and Implementation of a Low-Cost Resuscitative 
Thoracotomy Model In Training of the Procedure

Figure 3. The mock thoracotomy tray 
created for this study and provided to 
participants when performing the procedure 
on the model. 
Rocky Vista University, 2024.

Noteworthy Features:

➢ Pericardium with phrenic 
nerve

➢ Aorta, Esophagus
➢ Bleeding heart
➢ Anatomically accurate ribs 

and bony structures
➢ Silicone replaceable and 

reusable skin(s)
➢ Total cost = $350 
➢ Extreme price reduction 

compared to $50K+ High 
Fidelity Models

➢ Lungs inflate and deflate
➢ Ability to perform “mainstem” 

step causing left lung 
deflation

Materials:

➢ Clothing Mannequin
➢ PVC Tubing
➢ IV Bag lungs
➢ IV bag tubing
➢ Anatomical Skeleton
➢ Plush Heart
➢ Ziplock bag pericardium

Figure 1. First trials using model, RVU 2024

Figure 2. Development of the model, final touches RVU 
2024
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Figure 4. A student performs the 
pericardiotomy step, avoiding the phrenic 
nerve. Rocky Vista University, 2024.

Figure 5. Bar graph illustrating practical exam scores of the control (average 7.95) vs. 
experimental group (average 20.55), with a maximum score being 24. 

Figure 6. Bar graph illustrating pre-survey vs . post- survey scores between control and experimental 
group. The control group saw 8.6 point increase in scores, experimental saw 10.55 point increase in scores

- Built in collaboration with simulation faculty, multiple EM 
physicians, feedback from a trauma surgeon, critical care 
physician, cardiothoracic surgeon, and general surgeons. 
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