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Simulation in surgical education: resident’s point of view
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Abstract: Changes in healthcare system, such as implementation of working hours’ restrictions in
residency programs, and ethical and patient’s security regulations, have modified the methods and available
time for trainee’s education. These restrictions, have motivated the creation of novel teaching tools for a
complete and successful education. Currently, simulation is one of the most implemented teaching methods
globally. Fortunately, different simulation models have been developed: Virtual simulation, simulation
in living animals, human and animal cadavers, box-training simulation, and 3D printed artificial models,
among others. Nevertheless, each of these simulation models have their own advantages and disadvantages.
Surgical skills development, improvements of perioperative results, decrease in hospital stay, and reduced
costs are some advantages associated with simulation. Lack of homogeneous simulation programs, and costs
of acquisition and maintenance of the equipment are drawbacks of surgical simulation. Surgical simulation
is particularly attractive because it allows trainees to develop surgical skills in a “real-life”, controlled, and
safe scenario. This avoids practicing in a clinical environment, which potentially increases patient’s safety,
reduces perioperative complications, and decreases costs. In the last decades, surgical simulation has been
gaining popularity in most residency programs worldwide, with a protected time for this activity. As a
resident, I think that simulation is a great and useful teaching tool that should be part of all surgical residency

curriculums.
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Introduction these limitations.

Simulation in surgical training has gained an important

The actual surgical educational model of progressive . . . . .
role in residency programs. Simulation can provide a

incorporation of skills and responsibilities was introduced
by Dr. William Halstead in 1904 (1). This traditional

“realistic” scenario where trainees reproduce different
surgical maneuvers and develop skills in a safe environment,

method is based on the transfer of knowledge and skills
from the mentor to the apprentice, requiring long and
exhausting working hours (2).

In the last decade, a global reduction in working
hours and surgical exposure time in the operating room
for trainees has occurred due to the increasing burn-out
syndrome among the residents (2). For this reason, original
methods to reach the required knowledge and skills to

become a surgeon have emerged in order to compensate

providing patients a safer operation with a shorter learning
curve (3).

This manuscript aimed to comment on the current use
of simulation in the education of young surgeons from the
residents’ point of view.

Simulation in surgical education

Reports of medical errors in the operating room motivated
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the development of training tools for surgical skills
improvement (4). Surgical simulation is particularly
attractive because it allows training in a controlled and
safe scenario, avoiding practicing surgical maneuvers in
patients. Currently, simulation is crucial in surgical training.
Many surgical entities and societies strongly recommend
the inclusion of simulation in the training curricula (5,6).
Apprentices can indeed acquire and develop basic surgical
skills in a safe and controlled setting, which is an ethical way
of acquiring skills and at the same time provide a better and
safer surgical procedure to patients (7).

Different open, laparoscopic, and robotic simulation
methods have been developed: Virtual simulation,
simulation in living animals, human and animal cadavers,
and box-training simulation, among others (8,9).
Although virtual simulation can reproduce a complete
surgical procedure, costs and lack of haptic feedback are
important drawbacks. Human cadavers and living animals
are the most reliable models for surgical simulation.
However, ethical concerns and costs are also limitations
for their incorporation in simulation programs. Box lap
trainers are more accessible, but only basic maneuvers
can be practiced (9).

Simulation provides with realistic scenarios in which
decisions to different events must be taken (10). Beyond
being considered essential in the education of modern
surgeons, some advantages and disadvantages can be
highlighted regarding this teaching tool.

Advantages

Simulation reduces the learning curve of surgical
procedures. In addition, it reduces operative time and
perioperative complications, improves patient’s outcomes,
and reduces hospital stay and costs (11).

It has been demonstrated in well-designed studies that
simulation improves technical skills in surgical trainees
and significantly reduces intra-operative errors. In two
prospective, randomized, blinded studies, it was shown that
virtual reality simulation significantly improves outcomes
of laparoscopic cholecystectomy performed by residents
(12,13). Thereby, patient’s safety increases while reducing
perioperative costs and increasing trainee’s proficiency.

Current reduced working hours adopted globally
in residency programs, motivated the incorporation of
simulation programs. Through simulation, residents can
train surgical maneuvers of a large number of procedures,
compensating the reduced hours’ of clinical duties (11).
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Disadvantages

Surgical simulation could be a double-edged sword when
mismanaged. Sometimes, trainees may adopt wrong habits
if they train without a mentor’s supervision. Therefore, it is
crucial to incorporate certified simulation training programs
with standardized progressions (14). In our hospital, we
work with certified programs, adapted to each year of the
residency with strict supervision by a senior surgeon.

Simulation complements the surgical training; it does not
replace it. Thereby, it is essential for trainees, despite having
access to the surgical simulation, to participate in as many
surgical procedures in the operating room, as possible.

One of the main limitations of simulation is the costs
of acquisition and maintenance of the equipment. The
estimated costs of starting a simulation laboratory are
about $1 million, and maintenance expenses of all the
infrastructure, are also very expensive. For non-developed
countries is very hard to afford these programs. Fortunately,
most of the simulation laboratories are funded by donations,
research contributions, and/or industry support (15).

Author’s opinion

Fortunately, we have a simulation center for open and
laparoscopic surgery at our Institution. In the last years,
simulation has represented an important component of our
training, and we have protected time for this activity.

In my experience, simulation training gave me more
confidence in the operating room. Surgical simulation
allowed me to complete several steps of surgical procedures
before operating a patient. In addition, as the reduced
working hours (i.e., less time in the operating room) have in
some way threatened my training, I found in simulation an
effective method to compensate for this.

New generations have grown up in a time of rapid
changes and are familiar with instant access to information
through the internet. For this reason, residents in my
hospital claim for rapid learning of the surgical technique.
Through simulation, residents can shorten the learning
curve time of the great majority of surgical procedures.

In conclusion, I think that simulation is a great and useful
teaching tool that should be part of all surgical residency
curriculums.
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