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Summary

Simulation: Based training through different tools has been shown to reduce the learning curve of
surgical techniques. Simulation consists of implementing something that resembles reality in the
best possible way, with different models for this. This has the advantage of generating a safe learning
environment where mistakes can be made without resulting in harm to the patient

Objectives: To demonstrate the development and acquisition of basic skills and abilities in laparoscopic
surgery using simulation teaching methodology.

Material and methods: The methodology used is through evaluation sessions by standardized exercise
modules, in which an evaluation is carried out once they have been completed. At the end of the course,
we carry out a survey to each of the participants to evaluate its usefulness.

Results: The results are assessed in the short term by incorporating skills and abilities in the resolution
of all the exercises and in the long term by whether the incorporation of these skills and abilities is useful
in the care of patients.

Conclusion: Learning through simulation allows participants to acquire basic motor skills in a short
period of time, where they can practice multiple times in a safe, less stressful environment, allowing to
shorten learning curves in a safe and controlled environment.
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Introduction

Simulation-based training through different tools such as virtual reality, bench models
or box trainers, laboratories with cadaveric material has been shown to reduce the learning
curve and costs in the development of laparoscopic surgery. Simulation has emerged as one
of the most important educational tools for surgical training, shortening learning curves
through deliberate practice, where residents and surgeons in training can learn from their
mistakes without compromising patient safety. In this sense, feedback with expert surgeons
is a crucial factor in improving the acquisition of motor skills, although tutors are not
always available due to the high opportunity cost and demanding daily schedules, which can
lead in some places to limited training in terms of quality and duration, with few hours of
training and condensed lessons [1]. There is a general understanding that simulation-based
training improves knowledge and reduces the risk of adverse surgical events associated with
laparoscopic surgery [2].

The traditional methodology of learning surgical techniques based on the traditional
method designed in the nineteenth century by William Halsted in which responsibilities
were progressively taken, guided by a tutor of greater experience and training the techniques
directly on the patient, is becoming obsolete due to the presence of multiple pressures such as
the limited time of training, the large number of skills to be acquired and the need to guarantee
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patient safety and cost containment in health managers [3]. The
need for this change in the teaching paradigm amply justifies
the transfer of at least part of the surgeon’s training outside the
surgical block, specifically in a simulation laboratory [4]. This has
the advantage of generating a safe, structured environment, where
mistakes can be made without resulting in harm to the patient and
controlled, since they will not be exposed to unforeseen events
or critical situations, allowing all attention to be focused on the
acquisition of skills, also reducing the time in which the learning
curve is achieved for certain procedures [4]. Simulation consists of
presenting something that resembles reality in the best possible
way, there are various simulation models as we mentioned in the
first paragraph, we will refer to the box trainers that are the most
used and the ones we have in our institution [4].

Objective

Demonstrate the development and acquisition of basic
skills and abilities in laparoscopic surgery using a validated and
standardized methodology such as teaching through simulation,
aimed at residents of general surgery, surgical specialties and
surgeons in training.

Material and Methods

The methodology implemented is through evaluation sessions
by standardized exercise modules, in which a first stage of pre-
training is carried out, then individual training and a post-training
evaluation at the end of each exercise module. We started in
2018, with an interruption in the years 2020, 2021, 2022 due to
the pandemic, with groups of up to 6 students, being a total of 12
students who take the course annually. This number may vary
depending on the number of residents per year and the surgeons in
training who want to take the course.

Each session of the course lasts 90 minutes and is implemented
in 4 sessions for the basic course.

Figure 1: Box trainer. Optician.

The materials used are training simulators or box trainers,
0- and 30-degree optics, laparoscopic surgical instruments such
as Maryland forceps, Grasper, scissors and the necessary supplies
for each module (Figure 1 & 2). Each participant performs 3 pre-
training tests and then practices autonomously until they achieve
2 consecutive tests in stipulated fitness time (Figure 3). The fitness
time is variable for each exercise and is based on an average time
performed by experts. The maximum number of repetitions for
each module is 80 and 2 repetitions must be performed in order to
pass the same in a time of 3 consecutive. At the end of the course, a
survey is carried out on the participants to evaluate its usefulness
and after 6 months, where we evaluate its usefulness in professional
practice.

Figure 3: Exercise sheet.

Result

The results are valued in the short term, valuing the
incorporation of skills and abilities in the resolution of the different
exercises, which all achieve. In the long term, it is important to
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assess for each participant whether the acquisition of training skills
has been useful in the patient’s care. As for the surveys at the end of
the course, there is a uniform approval of it, based on questions of
whether it was useful to them, if it will help them in their training
and if they would like to have more courses. In the long term, there
is also uniformity in that it is extremely useful for patient care.

Discussion

Simulation emerges as a complementary element to traditional
teaching for the acquisition of surgical skills, allowing learning
curves to be shortened in a safe and controlled environment.
Training through simulation offers the opportunity to learn in a
safe, structured and efficient environment without compromising
patient integrity, and allows equal access to all learners [5]. The
traditional teaching of surgery based on the model of tutelage and
practice on living patients due to the pressure on current health
systems, ethical imperatives and the circumstances of daily clinical
practice make it necessary to look for other complementary
alternatives [6]. In fact, simulation-based medicine is being
introduced into the training curriculum of different areas of surgical
specialties, having good results in terms of performance [6].

The use of simulation in the academic training of medicine is
not a recent idea, already in the sixteenth century mannequins or
ghosts were used for obstetrics practices and in the nineteenth
century surgeons began to practice with human and animal
cadavers, however with the passage of time certain limitations in
these models became evident such as imperfect anatomy, scarcity
of material and ethical problems, therefore the need arises to
promote the creation of artificial simulators [6]. Among the
aspects to be evaluated in the development of simulation training
programs are surgical techniques, correct handling of the camera,
hand-eye coordination and bimanual coordination [7]. Various
studies show that there are superior surgical performance and
greater acquisition of laparoscopic surgical skills in those who
use simulators over those who perform traditional learning in
the operating room [7]. Training in simulated environments for
the development of technical skills in laparoscopy has proven its
effectiveness in recent years, with a growing number of publications
indicating a decrease in the time on the learning curve and some
outcomes in patient safety such as a decrease in the number of
complications and shorter hospital stays. The advantage of the
presence of laparoscopic simulation programs in terms of operative
and educational outcomes is evident, as well as the ethical benefit
in the training of the surgeon, who must guarantee the safety of
the patient when he develops his learning curve, also allowing
learning in which the quantity and complexity of the procedures
progressively increase [7,8]. The advent of laparoscopic surgery
has allowed and promoted the development in the training of
laparoscopic skills, added to technological advances in the area
of simulation, strengthens psychomotor development, as well as
objective learning of the surgical technique [8].

On the other hand, simulation not only allows the training of
specialists in training, but also allows the preoperative planning

of patients with complex pathologies for trained surgeons [9].
Considering the countless possibilities that simulation provides,
the last decade has seen the development of new and more complex
simulators, generated by computers and virtual reality [9]. It is
also essential to have a structured training plan based on learning
outcomes, assessment instruments with teachers trained in their
use and to create strategies that allow feedback in relation to the
performance of students in real scenarios [10].

Patient safety is a fundamental principle in health care, which
is especially important in the current context of health systems due
to the high-risk health events that have occurred in recent years,
resulting in issues to be addressed during undergraduate teaching
and with greater emphasis during postgraduate since it implies the
reduction to an acceptable minimum of the risks of unnecessary
harm related to the health care [11]. In this environment, simulation
becomes a didactic strategy that encourages students to approach
situations similar to those they must face in reality and develop
autonomous, meaningful, cooperative, reflective learning with
critical thinking [11]. The performance of laparoscopic surgical
procedures requires special skills that allow overcoming certain
difficulties specific to this technique such as 2-dimensional vision,
reduced range of motion of the instruments, loss of tactile sensation
and the disparity between visual perception and proprioceptive
feedback or fulcrum effect [12]. Mastering laparoscopic surgery
requires supervised training and teaching [12].

Table 1.

Questions

Did you like the course?

Did you learn in the course?

Do you think it will help you in your training?

Would you like to have more workshops?

It is worth highlighting the role that simulation teaching has
played during the pandemic, along with online activities, forums
and videos, where many surgical training programs for residents
were affected, especially by the absenteeism of health personnel and
the decrease in the number of scheduled and emergency surgeries
[13]. Simulation models have also gained popularity in teaching
medical students, particularly in basic procedures [14]. These
workshops allow students to acquire basic motor skills in a short
period of time, where they can practice multiple times in a safe, less
stressful environment, and usually with immediate feedback from
ateacher [14]. The introduction of minimally invasive surgery came
to question the educational model since a set of new technical skills
different from those already used in open cavity surgery suddenly
began to be required [15]. The long exposure to open surgery is not
enough to ensure the ability to perform minimally invasive surgery
and therefore there is no alternative but to resort to structured
educational methods that are different from the existing ones [15].
The educational demand in this new context was seen in the need
to migrate from what has always been done to what works best to
train professionals [15] (Table 1).
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Conclusions

This study demonstrates how simulation-based learning
allows for the acquisition of basic motor skills in a short period of
time, enabling multiple practice sessions in a safe, less stressful
environment, thus shortening learning curves in a secure and
controlled setting. It strengthens psychomotor development,
facilitates objective learning of surgical techniques, and also enables
preoperative planning for patients with complex pathologies by
trained surgeons.
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