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RESUMO

This article seeks to carry out a mini review on teaching models used for teaching students in the field

Esse artigo busca realizar uma pequena revisdo sobre modelos de ensino utilizados para ensino de
estudantes na area de oftalmologia.

INTRODUCTION

The teaching of ophthalmology has been reduced
in the health curriculum. A survey carried out in Ca-
nada in 1996 found that more than half of the curri-
cula of medical schools in the country did not have
a required internship in ophthalmology'. Doctors
have graduated without the most basic knowledge
of ophthalmology due to the short time that medical
schools have been dedicated to teaching this subject?.
The same situation applies to nurses and other mem-
bers of the eye team.

Long-lasting memories are formed by repetition,
which leads to the formation of new synapses between
neurons. Practice and repetition are necessary to
ensure that these memory connections are perma-
nent**. Thus, the development of teaching techniques
that capture the attention of students and facilitate
retention of knowledge by repetition should be valued.

This can be achieved through the utilization of va-
rious teaching models.

Simulation has been part of medical training for a
long time, as well as the use of cadavers for learning
anatomy. Students should, therefore, practice their
procedures before attending and operating patients,
mainly due to the increase in legal repercussions for
patient safety.

The ideal teaching model must meet the following
requirements: obtain the student’s attention, inform
the student of the main training objectives, stimulate
the recall of previous learning, evaluate and provide
feedback on their performance®.

This review is based on observing teaching models
in the field of clinical and surgical training. We discus-
sed models and learning as a continuous practice of
maintaining the skill of the ophthalmologist.
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Teaching Models

In education and training, the use of simulation
allows students to experience a clinical situation close
to reality but without real risk. Students can acquire
a variety of skills, repeating clinical decision-making
and procedures as many times as necessary until
mastery is reached. This process allows students to
develop at their own pace which personalizes learning
and facilitates interaction between the teacher and
student, allowing the teacher to have an immediate
grasp of the level of knowledge acquired by the stu-
dent. The training model performed with the Eyesi
cataract surgical simulator helps ophthalmology stu-
dents in training cataract surgery before being perfor-
med on humans. It allows students to practice both
cataract and vitreoretinal surgery. A virtual image is
created on the computer. The virtual image is projec-
ted on two oculars of the microscope, creating a bino-
cular virtual image of the anterior segment. The ima-
ge is also shown on an observer screen. The model
calculates student performance by providing a score
for each level based on five criteria: the achievement
of the objective, efficiency, manipulation of instru-
ments, handling of the microscope and treatment of
tissues. The use of training models has been shown
to increase surgeons’ skills and self-confidence. The
cataract mannequin contains a model eye with eight
possible entries that pivot and rotate when manipu-
lated (Figure 1)°. The simulators are not only useful
for the instruction and evaluation of surgical tech-
niques, but also for simulating intraoperative deci-
sions in situations of complications. Students who
participate in cognitive skills training along with
technical skills perform better than students who
have only technical training’.

Another example of a hybrid simulation model
for cataract surgery training was developed for the
student to perform the surgery and train to place
the intraocular lens?.

The use of training models began in the Roman
era and is currently used in several fields of medi-
cine including ophthalmology. There is the Human
Eye Model which uses photos revealed in slides that
are positioned in the posterior region of the eye of
the human simulator, representing the retina®. Other
training models use electronic photos of approxima-
tely at the bottom of the eye of a model, simulating
pathologies for student training, as well as manikins
for practicing the eye examination. These models
allow the photos to be digitally altered by the teacher,
who can simulate retinal pathologies for the student.
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The device can simulate the reduction in pupil size
that occurs in direct ophthalmoscopy!'.

Other simulation models for training direct and
indirect ophthalmoscopy exams in addition to Bruck-
ner test training can be built by the student himself.
Low-cost training models allow all students to have
their model and carry out training whenever it is ne-
cessary to reinforce knowledge (Figures 2 and 3)'"!2,

Eyesi can be used for indirect ophthalmoscopy
training, minimizing training and discomfort for
patients with exposure to examination light. The
computer allows you to track the student’s skill pro-
gression and provide feedback!s.

Videos can be used to record the surgeries and
be discussed later with students to discuss strengths
and weaknesses and focus on future steps for impro-
vement. Videos can be combined with clinical case
discussions®.

OASIiS (Ophthalmic Anesthesia Simulation Sys-
tem) is a model for ophthalmic anesthesia training
with high realism of the face and eye orbit structures.
The model helps in the knowledge of ocular anatomy
and allows safe procedures to be performed before

Figure 1. The Eyesi surgical simulator. The model has a mannequin
with a model eye with three portable probes designed to use various
surgical instruments.
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Figure 2. Training model for direct, indirect ophthalmoscopy exa-
mination and Bruckner test.

Figure 3. The model is built with photographs that simulate retinal
pathologies in real size with a resolution of 900 dpi, with a cost of
one dollar.

Teaching models in ophthalmology education

the first anesthesia is given to patients reducing com-
plications. OASIS consists of a mannequin that has
anatomically accurate orbital and ocular structures
with an integrated sensor to provide immediate fe-
edback of the anesthesia performed. The model has
no structure that simulates intraorbital vessels and
its structures that simulate extraocular muscles are
rigid. However, the model allows the detection of
the entry of the needle into the orbital space and if
the eyeball or extra-ocular muscles are reached
with the needle!*.

Youtube has become a platform for dissemina-
ting ophthalmic knowledge. In it, we can provide
videos explaining the development of models. Other
types of training involve the examination of corpses,
animals, and enucleated eyes. But, the preservation
of eyes must be adequate so that the cornea does not
become opaque and prevent examination. It is diffi-
cult to get the right material for all student training.
Also, there are ethical issues involved in the use of
animals and corpses!®1°.

Some more modern models adopt virtual reali-
ty, in which the student uses special glasses during
training. The virtual reality simulator was initially
used by military defense professionals. It has grown
in popularity and has been incorporated in healthca-
re education. However, it is limited due to costs and
special training for instructors.

The simulation can be complemented with the
use of robotic surgery, where the doctor can send
commands from miles away in minimally invasive
procedures'’.

Medical and nursing curricula containing classes
that no longer use cadavers for teaching are becoming
increasingly common, especially in developed coun-
tries. There are currently 11 medical schools that no
longer use corpses in education, eight of which are lo-
cated in Australia. Some colleges no longer use corp-
ses to teach human anatomy and use simulators to
save training with patients. However, the simulators
still have a graphical limitation and some structures
are better studied using cadavers. With learning using
a simulator, many students can participate in simula-
ted surgeries, complications and information sharing
the study of anatomy with animals can have ethical
problems and high costs. Virtual reality simulators
are portable and generally cost less than animals and
corpses'®. Another alternative is the use of 3D prin-
ting for teaching anatomy, as with human bones. The
bones are made of hard and monochromatic tissue,
which makes them the easiest component of the hu-
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man body to duplicate in 3D printing, with high le-
vels of precision, preserving both visual and tactile
values of real tissue. Besides that, there is a possibility
that in the near future bioprinting will make it pos-
sible to print organs and other organic structures for
study. The motivation for printing anatomical pieces
is that it is an alternative for the use of cadavers in
the teaching of anatomy in courses in the health area,
since the maintenance of anatomical laboratories de-
mands a high amount of resources'.

The use of simulators can help not only health
professionals but visually impaired patients. The
MoBIC Pre-Journey System (MoPS) allows the user
to explore a world of virtual reality?°.

Another solution for teaching anatomy has been
the use of a 3D printer. The uses of 3D printing can
be used in the manufacture of living tissues and or-
gans; creation and customization of prostheses, im-
plants, and anatomical models; and pharmaceutical
use The printing of 3D models of organs, bones and
even tumors already help doctors in planning more
elaborate surgical approaches and diagnosis, com-
plementing exams seen only in two dimensions.
Also, 3D-printed can be used in medical education
to explain complex procedures for students and even
patients. The 3D printing allows the greater visua-
lization and understanding of the anatomical part,
making the procedures are carried out quickly and
more accurately?!.

Orbit surgeries have also been shown to be a pro-
cedure where 3D technology can provide great bene-
fits. The computer program can create a copy of the
contralateral orbit, using it as a model for the ipsila-
teral orbit to the lesion??.

We cannot focus our attention on ophthalmology
education on outdated models. Our students today
are immersed in a society so “colorful” and full of
attractions that educators need to align their approa-
ches to meet this changing student population.
To facilitate long-term memory of ophthalmology
knowledge, information needs to be repeated in many
ways for it to be stored in various areas of the brain.
This can be facilitated through various teaching mo-
dels including virtual reality and 3D printing. The
next steps for the future are the interaction of the he-
alth professional with the machine in real-time, the
improvement of the quality of the digital image, and
the storage of a large amount of data in interfaces
that allow the interaction.
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