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The nature of surgical education is rapidly changing throughout the world. While in the past,
nearly all surgical education took place in clinical settings using an apprenticeship—system,
this is no longer possible. In this old educational model, trainees learned by the “see one—do
one—teach one” system. Radical change is being brought about by many forces, but the most
significant are changes in the nature of clinical education, restrictions on resident work hours
and further limitation of faculty time, revolutions in surgical technology, the need for
curriculum-based education and the need for competency—based assessment. All of these forces

acting together, are making it imperative that we, as surgical leaders and educators, find a better
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way to teach surgery. Minimally invasive surgery, and laparoscopic cholecystectomy in particular,
was disseminated throughout the world using the old model.

We have designed the “Jichi Medical University Model” for education. Teaching surgery in the
future requires a curriculum—based educational model. There must be clear goals and objectives
and an educational program designed to achieve these goals. A curriculum must have four basic
components: didactic, simulation, clinical and technical. Second, the new model uses
competency—-based assessment to judge when a trainee has mastered the desired skills. It is no
longer acceptable to make this judgment based on the length of time spent on a certain rotation.
Third, it is imperative to follow clinical outcomes for each trainee, allowing them to re—enter
the educational cycle when needed, establishing a “positive spiral” of educational experience.
Fourth, teaching must be evidence-based and constantly review outcomes

One of the ways to improve surgical teaching in the future may be to teach in non-clinical
environments. The problem we now face is how to appropriately use this new way of teaching. There
are a number of modalities available, including simulators and animal laboratories. However, it
is unknown at this time which methods are effective for teaching surgery. Simulators, as a “dry
lab” present an attractive and possibly cost—effective alternative for teaching surgery. There
are many such devices available today including physical training devices as well as
virtual-reality training devices. Another available modality is the use of ex—vivo animal tissue.
In addition, the use of animal laboratories for training is again becoming popular in surgical
education. The problem is that the precise role of simulators, ex-vivo animal tissue, and animal
laboratories in surgical education remains undefined at this time.

Modern simulators include a variety of devices that include virtual reality devices with

“high—fidelity” , meaning the ability to accurately depict the real-life situation. Simulators,
however, may not provide sufficient haptic feedback to be the only teaching model used. Simulators
must be validated in a number of ways including reliability (the ability to yield consistent
results) and validity (the ability to closely model the real-life situation). Validity validation
is further divided into face validity, content validity, construct validity and predictive
validity. In some studies, trainees who spent time with simulators do have better performance
in the operating room. In the United States, certification to perform arterial stent placement
is now partially based on simulator—based training. This is the first such procedure to mandate
simulator training. Simulator training can also be used for the training of endoscopy, as part
of an overall endoscopy curriculum.

However, simulators are not the only non—clinical environments of importance for surgical
training. For example, in many hospitals, residents may see very few sutured bowel anastomoses
because of the proliferation of staplers. Yet, they must be familiar with these techniques
Teaching hand sewn bowl anastomoses may be an ideal application for ex—vivo animal tissue, or
an animal laboratory.

It is clear that patient care remains the cornerstone of surgical education. We are obligated

to conduct carefully designed trials in the future to delineate the best way to use these new
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teaching modalities to train surgeons of the future.
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