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Commentary: Can simulation
training improve
patient outcomes?
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CENTRAL MESSAGE

Orringer and colleagues created
a medium-fidelity simulator that
may be useful in teaching
esophagogastric anastomosis.
Simulation training should be
embraced as thoracic surgery
becomes more complex.
Ivan Azevedo, MD,a and Paula Ugalde Figueroa, MDb

Historically, surgical training has followed an “apprentice-
ship model.” The trainee begins operating with a senior sur-
geon and gradually assumes responsibility for each step of
the procedure and the patient's care. In an era with restric-
tions on working hours, rapidly evolving technology, and
fewer residents choosing cardiothoracic surgery as a spe-
cialty, surgical education is becoming a more complex
endeavor. Training using simulators could transform teach-
ing and the learning process while reducing risk to our pa-
tients. The argument for shifting the educational model used
for thoracic surgical training toward one that embraces
simulation seems strong.

Esophagectomy for esophageal cancer is one of the most
challenging procedures performed by surgeons in our spe-
cialty, with high rates of morbidity and mortality that are
directly related to surgical volume.1 Teaching and learning
esophageal resection are not easy tasks due primarily to the
numerous surgical steps and limited exposure to the anasto-
mosis techniques used in the procedure, which results in a
steep learning curve. Although the esophagogastric anasto-
mosis might be considered an easy step, it is a major part of
the operation, as it has the greatest long-term impact on
comfortable swallowing after surgery. Early and late
anastomotic complications are relatively common, with
anastomotic leak rates of 10% to 15% in modern series.2-5

Although the acute complications of an anastomotic leak
are usually easily managed, an anastomotic leak
frequently results in a chronic stricture, and an operation
intended to provide comfortable swallowing might
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necessitate chronic dilations, ultimately reducing quality
of life.

In this issue of the Journal, Orringer and colleagues6

describe the design of a cervical esophagogastric anasto-
mosis (CEGA) simulator using 3-dimensional printing
technology and provide proof of concept that the stimulator
may be helpful in teaching this critical step of transhiatal
esophagectomy. After iterative development based on feed-
back from the senior author, their design incorporated 3
different silicone materials and pigments for softness and
tensile strength that mimicked the normal stomach and
esophagus. In addition, the simulated esophagus consisted
of 2 incompletely fused layers to more accurately mimic
the inner esophageal mucosa. Seven faculty and 8 trainees
experienced with CEGA from the Section of Thoracic Sur-
gery of the University of Michigan Medical School tested
the simulator and completed a 24-item questionnaire to
quantitate the fidelity of the simulator. The observed
average (OA) of the simulator's fidelity ratings reflected
the perceived quality of the stimulator. For the study, an
OA>4 reflected the minimally adequate value of fidelity
and was documented across all domains queried (realism
of materials 4.52, realism of experience 4.82, value 4.82,
physical attributes 4.83, relevance 5.00). There were no
overall fidelity differences between faculty and trainee
ratings. A global rating obtained from a separate survey
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question showed that the evaluators felt that the simulator
could be used as a medium-fidelity CEGA training tool
(OA ¼ 3.33 of 4.00). The data support the model's feasi-
bility, according to self-reported measures of confidence
and proficiency and qualitative feedback on the model's fi-
delity and usefulness. The validity of their findings may
be limited by the small size and the origin of the cohort.

The time has come for the thoracic surgery community to
embrace training using simulation, as minimally invasive
surgery becomes standard of care even for complex proced-
ures. Surgical simulation training does not aim to eliminate
the need for interaction with the patient or replace time
spent in an operating room but is instead a complement to
these experiences to more safely transition to a newmedical
practice. Models with synthetic material might be consid-
ered low fidelity; however, they offer several benefits.
They are less expensive to create, are potentially reusable,
do not require advanced laboratories, and can be reproduced
in large scale.7 As we move toward this new model of edu-
cation, ongoing efforts are needed to document the impact
of simulation training on patient safety and clinical out-
comes. Although studies have shown cost savings from
improving the quality of clinical care,8 the cost-
effectiveness ratio should not overshadow the primary goals
of teaching and learning.9

This paper provides a nice description of a 3-
dimensional–printed, silicone-based simulator that will
allow trainees to improve their skills in performing the
esophagogastric anastomosis necessary for transhiatal
The Journal of Thoracic and Car
esophagectomy. We congratulate the authors on their
work thus far and hope both their stimulator and their novel
approach to teaching a difficult but crucial step of esopha-
gectomy will improve thoracic surgery training.
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