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The need for simulation in medical education is increasing,
mainly because there are more students than available pa-
tients. Another reason is that patients often don’t allow stu-
dents to examine them, which requires adding simulated
training sessions. Simulation technology has advanced a lot,
making it more realistic. These classes occur in a safe and
controlled environment, which can be repeated and inclu-
de complex scenarios. Some research validates the use of
simulated wounds, but it would be useful to study how this
training improves real patient care, especially for Polish
students.

The article discusses using simulated wounds in teaching
to better prepare future medical professionals for clinical
practice.
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Potrzeba symulacji w ksztalceniu przed- i podyplomowym
ro$nie gltéwnie z powodu zwiekszonej liczby studentow
w stosunku do dostepnosci pacjentéw. Kolejnym istotnym
powodem jest brak zgody chorych na przeprowadzanie ba-
dania przez studentéw, co wymusza poszerzenie oferty za-
je¢ klinicznych, np. o zajecia symulowane. Ogromny postep
technologii symulacji sprawia, Ze staje si¢ ona coraz bardziej
realistyczna. Zajecia prowadzone ta metoda odbywaja sie
w bezpiecznym, kontrolowanym przez osobe prowadzaca
srodowisku. Duzym atutem jest ich powtarzalno$¢ oraz moz-
liwos¢ tworzenia skomplikowanych scenariuszy. Wsréd ar-
tykutéw naukowych mozna znalezé publikacje zawierajace
dane z badan walidujacych symulacje z zastosowaniem ran
pozorowanych. Jednak warto byloby w przyszlosci spraw-
dzi¢, szczegdlnie na populacji polskich studentow, jak osta-
tecznie przelozy sie to na lepsza opieke nad ranami u real-
nych pacjentéw.

W artykule przedstawiono wykorzystanie réznego typu
ran symulowanych do przeprowadzania zaje¢ dydaktycz-
nych w celu przygotowania do prowadzenia opieki klinicznej
przysztych kadr medycznych.

Stowa kluczowe: symulacja medyczna, moulage, obrazenia,
rany.

Introduction

Simulation using moulage wounds is used relative-
ly frequently in classes on surgery, internal medi-
cine, or life-threatening conditions, mainly in the
pre-graduate education of nurses, physicians, and

paramedics [1]. Few articles describe the use of sim-
ulated wounds in didactic classes. The several years
of experience of simulation centre staff contribute
greatly to improving technology and imitating
wounds.
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Realism in simulation

One of the most essential elements in creating a sim-
ulation scenario is the creation of adequate clinical
realism. Fidelity, or the degree to which a simula-
tion approximates reality, can encompass various
dimensions. Conceptual fidelity means that all ele-
ments of the scenario or case realistically relate to
each other so that the clinical picture makes sense
to the participants (e.g., vital signs reflect the diag-
nosis). Physical or environmental fidelity means ad-
equate preparation of the environment, equipment,
room, props, and characterization of the charac-
ters. Psychological fidelity is the degree to which
the simulated environment evokes the underlying
psychological processes necessary in the natural
environment for the participant (emotions, beliefs,
self-awareness) [2].

Focusing on physical fidelity, the moulage tech-
nique should be mentioned. Moulage is the art of
creating sham injuries, not only in life-threatening
conditions but also in chronic wounds and skin dis-
eases [3, 4].

Technique for creating simulated
wounds

One key element of medical simulation is realistically
reproducing wounds and injuries. These are usual-
ly created from materials such as silicone, latex, or
polyurethane, attached with special glue or tapes. In
addition, preparations based on water, food dyes, and
glycerol are used to mimic blood, cerebrospinal fluid,
and pus, for example. Adding devices that simulate
bleeding or exudation from wounds enhances the
participants’ immersion in the scenario and their
realistic performance [5, 6].

Wounds applied to simulators or simulated pa-
tients should be visually and tactilely similar to real
ones. Many companies offer a wide range of wound
simulation kits. Among them can be distinguished:

Wound care and dressing models also imitate in-
ternal structures, i.e. bones, muscles and blood vessels
(Fig. 1). Mainly used for learning to assess the type
of wounds,

Taped wounds and injuries in a roll need to be
trimmed (Fig. 2). They have great variety and ease of
application on simulators. They are more challenging
to place on the body of the simulated patient; sets of
silicone inserts dedicated to high-fidelity simulators
and trauma modules (Figs. 3 and 4), step modules
for pressure sores and other chronic wounds (Fig. 5).
They require skill in application and have the advan-
tage of high realism.
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Figure 2. Various types of taped wounds. Own source.

Figure 3. Limb amputation trauma module connected to

a high-fidelity simulator. Own source.
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Figure 4. Simulated lower limb injury with active bleeding.
Own source.

Figure 5. Interchangeable foot modules for assessing the

severity of wounds and creating practice opportunities for
wound care. Own source.
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Figure 7. Simulated patient with characterized wounds.

Own source.

In addition, simulation technicians apply char-
acterization techniques used in the film industry,
such as petroleum jelly, liquid latex, and specialized
cosmetics (Fig. 6).

New technologies, 3D printing, and familiarity
with characterization techniques allow for an even
more realistic reproduction of anatomical structures,
which increases the effectiveness of the training pro-
vided (Fig. 7) [5, 6].

An exciting area of the use of simulated wounds is
the study of the effects of damaging factors on tissues.
This helps to understand the impact of forces on the
human body during the development of an injury.
This is especially true for gunshot wounds since gel-
atin and glycerin soap have approximately the same
density as human tissue. The effects of gunshots are
comparable to those in human tissue [1, 7].

Articles also report the use of simulation models
in teaching surgical development of abscesses (Fig. 8)
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or escharotomies using not only ready-made models
but also those created by technicians from everyday
substances such as toothpaste, orange peels, sponges,
and silicone skin [8-10]. Creativity and using such
products significantly reduce the cost of producing
wound models.

Advanced high-fidelity simulators in medical
simulation make it possible to relate many inju-
ries to physiological effects. With such technology,
it is possible to create “clinical states” of patients,
including physiological disorders such as airway
obstruction, hypovolemia, fever or circulatory fail-
ure (Fig. 9). This allows the critical thinking com-
ponent to be perfected during the didactic sessions
5, 11, 12].

Using crafted wounds on simulated patients is
one of the more modern teaching methods. A study
conducted by a research team from Australia found
that the simulation intervention facilitated the de-
velopment of basic wound care skills. Students were
eager to work with simulated patients, recognizing
the value they bring during simulation sessions [13].
Working with an actor provides students with a safe,
structured learning environment and the acquisition
and refinement of communication skills, preparing
them for the complexity of situations they encoun-
ter in clinical practice [13-15]. Using crafted wounds
or creating casts of particular types of wounds and
using them on a simulated patient increases the par-
ticipants’ perception of the realism of the injuries
and the immersion in the scenario. Additionally, this
enhances the learning experience and authenticity
of clinical simulations [12, 16].

Using in situ simulation, that is, simulation in
anatural patient care environment such as a hospital
ward, also seems promising. However, this type of
training has yet to be widespread in Poland. In situ
simulation improves reliability and safety, especially
in areas involving high patient risk [17].

Summary

Simulation has permanently established itself in med-
ical education. The basis for improving future med-
ical personnel should be contact with a real patient.
Still, using modern technologies and creating realis-
tic methods of learning care and treatment without
endangering the patient should be vital in both pre
and postgraduate education [10, 13]. Commercially
available simulators and virtual reality technologies
support training, including those for wound care.
At the same time, simulation techniques serve as
methods for assessing nursing students’ and nurses’
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Figure 8. Amodel for teaching surgical development
of an abscess. Own source.

Figure 9. Advanced high-fidelity simulator with connected

monitoring of essential vital functions. Own source.

competency in wound care, including identifying
wound infection and refining wound cleansing tech-
niques or dressing selection [18].
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