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ABSTRACT

Background: Some studies suggested that teaching anatomy with a virtual reality simulator would greatly enhance medical education.
The purpose of this work is to analyze the available literature to determine the effectiveness of virtual reality as a learning tool for
anatomy teaching in medical schools. Materials and Methods: This literature review was completed in accordance with preferred
reporting items for systematic reviews and meta-analyses guidelines on September 07, 2022. The three databases that were utilized were
Google Scholar, Cochrane, and PubMed. After performing the search utilizing the listed guidelines, two independent researchers shared
and debated their individual lists, ultimately combining them and applying further exclusion criteria. This resulted in two remaining
articles which addressed the research question. Results: One of the most notable findings in both articles is that students who utilized
virtual reality in their anatomy learning demonstrated improvement in their understanding of structure locations and spatial relationships.
In addition, students ability to read and understand diagnostic imaging markedly improved for images presented both on examinations
and in face-to-face settings following virtual reality-based learning interventions. Virtual reality technology also increased interest in
anatomy when utilized in the anatomy classroom, though this interest was limited to the anatomic region(s) in which the virtual reality
sessions focused. Discussion/Limitations: Due to the scarcity of topically relevant results, this particular systematic review is unable to
express anything beyond potential promise in the use of virtual reality-based interventions in the medical school anatomy classroom. As
virtual reality technologies have been shown to potentially add benefit in these applications, there is reason to believe that new literature
will become available in the near future. Conclusion: This particular review analyzed the available literature from the last 4.5 years on
virtual reality learning in the medical school anatomy classroom. The authorial team found that very little has been written on the topic
and that further research should be performed to determine the level of effect that this has on student learning other than that virtual
reality increases student interests in the topics and specific anatomical regions of study.
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ver the last several decades, the interest in utilizing

different technologies student

education has increased drastically. These technologies
include video products such as “Osmosis,” “Picmonic,” “Pathoma,”
and “Sketchy,” digital flashcard services like “Anki,” and large
question banks like “UWorld” and “AMBOSS” [1,2]. These digital
products serve to augment the current curriculum at major medical
institutions and are now considered the go-to resources for many
medical students — often replacing more traditional methods of
education such as attendance of lectures, group study sessions
with peers, tutoring services, or office hours [1,2]. One such
technological intervention that has garnered a substantial amount
of student, educator, and administrative excitement is that of virtual
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reality technology for fully immersive learning experiences [3-5].
The main idea of this intervention is that students can utilize virtual
reality resources to simulate those hard-to-replicate experiences
such as cadaver dissection or studying with prosected specimens
as either adjunctive experiences or in place of these hands-on
experiences entirely [3-5]. There have even been suggestions that
these products might be able to serve as high quality stand-in training
and practice options for surgical residents and students interested in
surgery. One such example is that of Meta’s “The Impact Will Be
Real” commercial, in which a surgeon practices performing heart
surgery in a virtual reality space as training prior to performing
the actual procedure on a living patient in the operating room [6].
A real-life example of this virtual reality integration is in the
replication of code events in hospital settings, like that seen with
the Oxford Medical Education’s 360° virtual simulations [7]. Such
software technologies, at least in theory, would allow for improved
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action in real life scenarios as the students or residents would have
had a much greater amount of exposure earlier on as compared
to their colleagues who are undergoing traditional training under
current methods. Thus, giving these students the chance to make
mistakes and learn by trial and error without additional risk to the
life and the overall physical well-being of patients.

One particular area of great interest for the application of
virtual reality technologies is that of virtual anatomy laboratories
in the medical education space. The primary role of the virtual
reality anatomy laboratories would be as a replacement to, or to
be used in conjunction with, the traditional gross dissection and
anatomy laboratory classrooms in medical schools around the
globe. The goal with the implementation of these interventions
would be to hopefully enhance the overall learning of the students
in these courses, as well as their understanding of anatomical
structures and their spatial relationships to each other. Unlike with
traditional cadavers or plastic models, these three-dimensional
(3D) images have the added benefit of being far easier to rotate
and manipulate in space without the natural restrictions that
would prevent one from freely rotating a cadaver, or even a
prosected specimen which may require additional support to
prop up in place. In addition, these students would have a direct
increase in the overall time spent with the subject matter because
of the asynchronous and portable nature of the virtual reality
technologies. In theory, this ease of manipulation and increase in
time spent with the materials should help to improve test scores
for these students compared to colleagues who did not utilize such
technology. This subsequently should lead to greater anatomical
understanding and overall betterment of later clinical practice.
However, these theories are insufficient at best without evidence-
based backing. The research question that this review addresses
is, “What does the current literature say about the use of virtual
reality technologies in the human anatomy classroom for teaching
medical students?” The purpose of this paper is to analyze the
available literature to determine the efficacy of virtual reality as a
learning tool for medical school anatomy education.

MATERIALS AND METHODS

This systematic literature review was completed in accordance
with preferred reporting items for systematic reviews and meta-
analyses (PRISMA) guidelines as defined by Moher ef al. on
September 07, 2022 [8]. We mimicked the specific guidelines
utilized by Tremmel et al., in their systematic literature review
on obesity [9].

Search Strategy

Relevant articles were obtained by performing a systematic
search across three major databases. This systematic search was
performed on September 07,2022, and the three databases utilized
were Google Scholar, Cochrane, and PubMed. To ensure that
results can be reproduced with ease and that openness in regards
to data collection is clear, the search parameters are detailed:

Google Scholar

Results published between January 01, 2018, and September 07,
2022. Search terms were “VR” or “Virtual Reality” and “Medical
Students” and “Anatomy” and “Randomized Control Trial”

Cochrane

Results published between January 01, 2018, and September 07,
2022. Search terms were “VR” or “Virtual Reality” and “Medical
Students” and “Anatomy”. This database allowed the team to
filter exclusively for Randomized Control Trials and as such, it
was unnecessary to add it as a tertiary search term.

PubMed

Results published between January 01, 2018 and September 07,
2022. Search terms were “VR” or “Virtual Reality” and “Medical
Students” and “Anatomy”. This database allowed the team to
filter exclusively for Randomized Control Trials and as such, it
was unnecessary to add it as a tertiary search term.

Inclusion and Exclusion Criteria

To be included within this systematic review, the extracted articles
were assessed utilizing the following criteria: (1) The articles
must have been written in the English language; (2) studies were
written and published on or after January 01, 2018, and on or
before September 07, 2022; (3) full-text copies of the studies
were available through open-access or through library access
through an affiliated organization; and (4) must be a Randomized
Control Trials. Exclusion criteria included: (1) Studies that did
not look at VR OR that looked at an alternative intervention such
as augmented (AR), extended (XR) or mixed (MR) realities; (2)
Studies that did not look at medical students; (3) review articles;
(4) articles that were not in peer reviewed journals; (5) studies
that were not Randomized Control Trials; and (6) reports or
articles that were not peer reviewed.

The reason that the articles were limited to the last 5 years
of publication was due to the rapid increase in the type, use,
and adoption of virtual reality technologies by different schools
and organizations. Therefore, it was determined by the research
team that articles published before January 1, 2018, would have
a lighter likelihood of being out of date with the current trends
in the use of the technology and therefore would not be of use in
answering relevant questions moving forward. This narrow view,
while appropriate, may have limited the total number of articles
aimed at those medical schools which utilized earlier versions of
the virtual reality technologies.

Selection and Data Extraction

Two authors (J.L. and T.V.) independently performed the
aforementioned steps of the systematic review as outlined by
PRISMA guidelines by first analyzing all three databases for
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potential matches. The initial screening step had the researchers
independently read the title and abstract of each potential match
and compare it to the inclusion and exclusion criteria that
were listed above. Lists were then subsequently screened for
potential duplicates and these duplicate articles were removed.
These authors then compared their individual lists of potentially
acceptable articles, challenging each other until a single, agreed-
upon list was formulated and developed into a singular Excel
spreadsheet. Remaining articles that the authors could not come to
consensus on were brought to a third author (K.A.) for review and
were included or excluded based on his judgment after he read the
title, abstract, and full text as necessary. Figure 1 illustrates each
step of the review process, along with how many papers were
eliminated at each phase.

RESULTS

Collected within Table 1 is the final list of articles utilized in the
systematic review. Each of the articles are broken down for the
reader’s benefit and include the topics that were tested by each
study, the study sizes of the trials, and the main results. Other
results of each of the studies can be found within the original
articles.

The two studies of interest obtained their data through specific
means of testing after randomization. In the Hu et al. study [10],
the researchers recruited the participants through email and were
randomly assorted into either the control or the VR group. Those
thatreceived informal ultrasound training within 3 months (14 total
participants) were removed. To ensure that randomization was
preserved, the groups remained the same from that point forward

and were compared based on completion. The outcome of interest
for the Hu et al. study [10], was performance on a 10-question
multiple choice 2D anatomic imaging test. In the Imai et al. [11]
paper, the researchers recruited the participants through including
all the students that rotated through their department between
June 2020 and March 2021. These students were split into two
groups randomly with 30 participants each. The students were
only included after they provided written consent for participation
in the study. The outcome of interest for the Imai et al. [11] paper
was the ability for the students to correctly answer four questions
on anatomical knowledge and positioning, these questions are
further detailed in the original study.

The two articles obtained through the systematic review
process each looked at different anatomical areas and had a
focus on different teaching points. The Hu et al. study [10]
looked at the effects that the educational experience had both
on teaching anatomy and on ultrasound competency for those
students involved in the experience. The researchers focused
on three separate regions of anatomical significance for their
research — the hepatobiliary tree, cardiovascular structures, and
urinary structures and great vessels. This particular study found
that the virtual reality experience improved the students’ aptitude
both with ultrasound tests and non-ultrasound anatomy images.
However, the testing group still scored poorly compared to their
control group counterparts. Whether or not the results may have
been subject to some degree of self-selection bias (i.e., selecting
only for those students who were desirous to do anything to
increase scores or students that perceived a greater need for help
also being those who were more likely to volunteer) was not
explained.

Google Scholar PubMed or Medline
17172018 to 07/09/2022 17172018 to 07/09/2022
145 Citation(s) 5 Citation(s)

Cochrane Library
1/1/2018 to 07/09/2022
1702 Citation(s)

1704 Non-Duplicate
Citations Screened

Inclusion/Exclusion
Criteria Applied

19 Articles Retrieved

Inclusion/Exclusion
Criteria Applied

2 Articles Included

1686 Articles Excluded
After Title/Abstract Screen

4 Articles Excluded
During Data Extraction

13 Articles Excluded
After Full Text Screen

Figure 1: Demonstrated here is the preferred reporting items for systematic reviews and meta-analyses flow sheet with the number of papers
eliminated at each step of the total process for the virtual reality systematic literature review
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Table 1: Listed here are the results of the search and a summary of each of the major studies included from the systematic review

Authors Name of paper  Topic (s) tested Study size Groups Results
Huetal. Impact of Three stations: n=101 (52 males, 49  Two groups: Control: ~ Results demonstrate the overall benefit
virtual reality - Urinary females, down 14 n=54 (down 4 from using virtual reality to teach
anatomy training  structures/great  students from original from original n=58 ultrasonography to new learners. Time spent
on ultrasound vessels n=115 due to students due to students for tasks was slightly less in intervention
competency - Cardiovascular  receiving informal receiving informal group though not significantly (p=0.12),
development: structures ultrasound training ultrasound training the experimental group had significantly
A randomized - Hepatobiliary after recruitment. after recruitment, higher scores for identification of structures
controlled trial structures Original gender changing eligibility via ultrasonography compared to control
balance was 61 status) Intervention: (p<0.01), the intervention group showed
males, 54 females) n=47 (down 10 from  greater improvement in ultrasonography
original n=57 due to test scores than control group and in
students receiving non-ultrasound anatomy image test
informal ultrasound scores despite the latter scores still being
training after significantly lower than the control group.
recruitment, changing  Additional results can be found in the
eligibility status) original article.
Imai et al. Incorporation Esophageal/ n=60 475" year Two groups: 3D The virtual reality group performed
of virtual reality =~ mediastinal medical students, (Control): n=30 significantly better on understanding
in the clinical anatomy and narrowed down from  virtual reality 3D CT images and interpreting surgical
training of esophageal a larger unspecified (Intervention): n=30 images. The virtual reality group was also
medical students  surgery number of medical significantly more interested in anatomy
studying students. Elimination and surgery. No significant difference was
esophageal and was due to rescinding found between groups regarding opinions of
mediastinal previously provided the learning process, ease of understanding
anatomy and consent to participate lectures, development of knowledge bases,
surgery. in study or ongoing desire to learn non-mediastinal

anatomy. Additional results can be found in
the original article.

CT: Computerized tomography

In the Imai et al. [11] paper, the researchers focused on the use
of three dimensional (3D) computerized tomography (CT) images
of the mediastinal structures (specifically that of the esophagus).
The researchers looked at how the students interacted with these
3D images and their understanding of the anatomy both in surgical
images and with the 3D CT scans. The researchers found that there
was no major statistically significant difference found between
the two groups regarding opinions of the learning process, the
ease of understanding the materials that were presented during the
lectures. In addition, there was no major ongoing desire to learn
non-mediastinal anatomy afterward despite an increased interest
in mediastinal anatomy. This particular study was small, with a
total of only 60 students utilized. This brings into question both
the power of the overall study, and the validity of the conclusion
that the null hypothesis (that there was no difference between the
two groups) should be accepted.

Key Highlights

One of the most notable findings in both articles is that
students who utilized virtual reality in their anatomy learning
demonstrated improvement in their understanding of structure
locations and spatial relationships. In addition, students’ ability
to read and understand diagnostic imaging markedly improved
for images presented both on examinations and in face-to-face
settings following virtual reality based learning interventions.
Virtual reality technology also increased interest in anatomy
when utilized in the anatomy classroom, though this interest

was limited to the anatomic region(s) in which the virtual reality
sessions focused.

Reasons for Exclusion of Some Promising Articles

Expanding on the exclusion criteria already presented, it is
worthwhile to analyze particular applications of these criteria
that led to four of the final six papers being excluded during
data extraction. These four papers seemed promising upon initial
cursory screens of the full-text, but on more analytic review in the
data extraction phase, it was found that each of them individually
failed to meet full inclusion criteria or did indeed meet one or
more exclusion criteria. Greuter et al. looked at the applicability of
virtual reality as a teaching tool for students learning to locate and
classify aneurysms in various arteries of the cerebral circulation,
and while students were required to know these arteries to
classify aneurysm location, anatomy was not the primary focus,
leading to the ultimate exclusion of this paper [12]. Pickering
et al. used virtual reality to help medical students learn sensory
and motor pathways of the central nervous system, and while the
paper actually met all inclusion criteria, there was a significant
lack of clarity and consistency surrounding the methods and
results. Specifically, inconsistencies were found in the number of
participants throughout the study, the conclusions of the authors
regarding the significance of certain pieces of data, and finally the
interchangeable use of the phrases “modified reality” and “virtual
reality.” As a result, the authorial team of this paper felt that this
made the article unfit for inclusion [13]. Ruthberg et al. used
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modified reality as a direct opposition to virtual reality, and so
even an analysis of the virtual reality component of their modified
reality intervention would have been inappropriate, if even
possible [14]. Lastly, Weyant ef al. actually focused on guidance
for librarians who were looking to install virtual reality systems
for studying, and while they selected medical students to be their
primary focus in the study they performed, their guidance was
not to medical school librarians nor specific to assisting medical
students in learning anatomy [15]. For these reasons, these papers
were all excluded from the final assessment and results of this
particular paper.

DISCUSSION/LIMITATIONS

Due to the scarcity of topically relevant results, this particular
systematic review is unable to express anything beyond potential
promise in the use of virtual reality based interventions in the
medical school anatomy classroom. Based on the two papers that
fulfilled criteria and looked into the use of these technologies
in teaching anatomical sciences, there is evidence that this
intervention increases the interest in the anatomical structures and
regions studied. However, not much else is known and the total
sample size in these studies is very small (with a sum total between
the two included studies being <200 individuals). This makes
these findings inherently unreliable to those trying to generalize
the results found to the general population of medical students.
As virtual reality technologies have been shown to potentially add
benefit in these applications, there is reason to believe that with
the full return of students to the classroom following the hopeful
conclusion of the COVID-19 pandemic, that new literature
will become available in the near future. Until then, the current
literature remains lacking in regards to the utilization of this
technology as a novel supplement or replacement to traditional
medical school anatomy education methods.

As is the case with any systematic review, there are naturally
going to be other papers that are released on the topic after the
initial date of database search, and during and after the writing
and publication process. This literature review only looks at those
papers which were published up until September 7, 2022. There
may have been other papers published in databases to which the
authors did not have access, that were unavailable because of
a language barrier, or that were in peer review and have since
come into the literature after the specific date of September 7,
2022. Finally, this paper only looked into the use of virtual reality
technologies within the anatomical classroom, as opposed to the
broader use of virtual reality in medical school education at large,
which may have led to different conclusions. This self-limitation
of scope was done as the anatomical classroom has often been
theorized as the area where virtual reality could provide the
greatest benefit in medical school education. Nevertheless, this
did naturally limit the total number of papers which fulfill our
search criteria and as a result those which were included in our
final assessment of the current body of literature.

One final limitation which may have limited the utility of
the review was restricting the literature search to only those

papers that were published in the English language. This as a
consequence may have reduced important research from those
non-English speaking centers where VR technology may be
currently in use such as medical education centers in nations such
as China, Japan, and Germany. The main reason for this limitation
was the lack of access to these non-English sources. However,
future research may need to examine other non-English sources
to ensure no significant references have been missed.

Theoretical Engagement

One area of theoretical engagement is that of student interest
and its positive effects on motivation and learning. Student
interest is a smaller sub-portion of the larger self-determination
theory originally postulated by Ryan and Deci in the early
2000s [16]. In self-determination theory, a student’s motivation
is affected by three major components — competence, autonomy,
and relatedness. These components can be affected by social
positioning, lack of ability to choose either in what they engage
with or the level at which they engage with the materials, and
difficulty with social relationships. Nevertheless, when these
areas are utilized appropriately or enhanced by an educational
intervention, this leads to an enhancement of both the Students’
mental well-being and their self-motivation to learn the course
materials at hand [16].

According to the papers by Weber [17] and Schiefele [18],
interest in the topics that are being presented increases the levels
of engagement that the students have in the materials and this
by nature increases the level of learning that occurs for the
students. The theoretical reason that this might lead to an increase
in the level of engagement by the students might be similar in
nature to the reason that any novel learning device — whether
mnemonic, game, or other new intervention, increases the
learner’s engagement [19]. The increase in the student’s ability
to have a say in their educational methods inherently increases
their intrinsic motivation to engage with the course materials.
The novelty of the object (which in this case is the virtual reality
technology) increases the intrinsic desire to interact or play with
the object. This model of utilizing the intrinsic curiosity of the
learner to increase their interest, motivation, and learning has been
demonstrated in numerous settings [20-23]. Such settings include
of the elementary school classroom, the community college or
university classroom, graduate school, and professional school
settings including medical school, law school, and dentistry
school [20-23]. This support of relevant learning theories should
serve as strong backing for the need for further research into these
virtual reality interventions.

Another area in which the use of virtual reality technologies
engages with self-determination theory is that it can be performed
asynchronously from normal course materials like that of cadaver
laboratories or other laboratory sections. This again increases
the autonomy of the students, increasing their self-determination
and, as a result, motivation as they are now able to decide for
themselves how much time and effort they can and will devote
to the anatomical materials at hand. This also engages with the
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two most well-documented scientific enhancements in learning
spacing and interleaving as students can intersperse other learning
activities in-between engagement with the anatomy materials that
they learn through virtual reality technologies [24-29].

Considerations from Field Work and Dissection Experience

Two of the authors (J.L. and T.V.) have extensive experience
in the fields of both full-body cadaver dissection as well as
specialty organ removal and dissections for educational purposes
in both the undergraduate, graduate, professional schooling, and
continual educational spaces. In addition, author J.L. continues
to work as an instructor of cadaver-based undergraduate anatomy
laboratories. This collectively provides a unique perspective for
the authorial team on the role and background of cadavers and
prosections in the classroom and the areas in which VR may
provide benefit not just for the students, but for educators as well.

No two cadavers are ever the same as each other, which is
logical as no two humans are, but these differences can be a point
of difficulty for dissectors, instructors, and students when trying
to learn to identify the same structures on several different bodies.
What is more, the events leading up to end of life and those
immediately following can play a significant role in determining
the starting quality of the cadaver, which a dissector despite their
best efforts still may struggle to work with in certain scenarios. Such
examples from authorial experience include severe contractures
inhibiting clean dissection access to parts of limbs, venous pooling
from bedridden states leading to messy or poorly embalmed or
poorly visible muscles, atrophied or severely destroyed muscles
due to lack of use or advanced stage pressure ulcers, and cancers
leading to erosion or other destruction of structures especially in
the cranial, thoracic, and abdominopelvic cavities. All of these
issues provide a substantial challenge for even high-level dissectors
to work with the existing structures and clean and present them
in the best, most accurate way possible. This extensive list, which
becomes more prevalent especially in geriatric patients who tend to
make up a large portion of body donors, focuses just on pathological
conditions that impair effective dissection and teaching and does
not begin to consider the other major issues of anatomical variation
and flaws in the embalming process.

Anatomical variation can be a great source of confusion
especially to the newer dissectors and newer students. Both
the presence and absence of accessory muscles that vary in
prevalence such as the palmaris longus and the plantaris may
be misleading, as students have pre-set expectations for the
presentation or lack thereof of these muscles based on their study
materials whether they are past cadavers, photographs, or other
resources. Other common anatomical variations that can lead to
confusion for dissectors include arterial differences such as that
seen in bovine heart, variants of the presentation of the brachial
plexus (particularly as they relate to the terminal branches), and
inconsistencies in veins, such as veins dividing into two veins that
run parallel for a short length before rejoining, instead of running
as one continuous vein, or named tributaries draining in to larger
veins at abnormal locations.

In addition, while the embalming and preservation process for
body donors is fairly consistent and well-established, there are
areas of particular note that are difficult to consistently embalm
thoroughly which can lead to great difficulty for the dissector
looking to prepare clean prosections that will be beneficial for
students to learn from and appropriate for instructors to teach from.
Perhaps the most noted area of difficulty to embalm consistently
is the cranial cavity. This is due to historically poor penetration of
the embalming fluid across the walls of the cerebral vasculature
into the neural tissue. Oftentimes, this will lead to brains that are
at best, in a highly gelatinous-like state free of stability, making
dissection or structure identification practically impossible, or
brains that are at worst, fully degenerated and present essentially
as a puddle of semi-solid brain matter. Because of this, each year
in different laboratories there is often a loss of said specimens for
the use of students. For dissectors, the procedure of brain removal
can sometimes be a lengthy process, and this time could arguably
be better spent on other dissections. One of the potential areas in
which virtual reality may play a role is in the standardization or
supplementation of the course materials for neural anatomy courses.
This could include virtual reality brain dissectors, neuroanatomy,
and physiology simulators, and other virtual reality technologies
improve and augment the students’ learning experience.

An additional consideration should be of the physical
limitations placed by cadavers and prosections. Cadavers for
obvious reasons must be kept in either a generally supine or
prone position and the rotation from one position to the other
often requires the work of at least two to three people and places
extra wear and strain on the cadaver. In addition, many organs
are often kept relatively in place even if they are freed from
fascia and connective tissue or other similar connections, and so
some structures and aspects cannot be viewed or rotated easily,
if at all, on cadavers. Such examples include the hepatic veins
and the caudate and quadrate lobes of the liver, unless the liver
has been removed from the body and kept as a separate organ,
to which there are pros and cons. Prosections also are not always
the most convenient either because they require the student to be
away from their laptop, tablet, or other similar materials, to help
maintain cleanliness.

However, none of this should be perceived to state that the
authorial team does not support the validity or substantial benefit
provided by cadaver-based learning. On the contrary, this is to make
a case from firsthand experience about the need for supplementary
interventions to provide for the students the greatest and most
thorough learning experience possible. Virtual reality technology
is a very strong contender for such a supplementary intervention
as it may help provide opportunities to students that combine the
‘ideal’ view demonstrated in textbook illustrations with a semi-
’hands-on’ approach that is more reminiscent of cadaver and
organ use, effectively bridging the two.

Future Research Directions

While virtual reality has been around for some time, the specific
role of this technology in healthcare and medicine, particularly
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in medical school anatomy education, is poorly researched and
understood. Like other new devices and technologies over the years,
virtual reality has shown some potential to improve how medical
students engage with the topics and materials they are learning,
alongside their overall understanding of anatomical structures and
spatial relationships. Some specific research directions that would
greatly enhance the quality of the relevant literature include: (1)
Looking into the relationships between the utilization of virtual
reality interventions and test scores on board exams, (2) the use
of virtual reality technologies and mastery of more complex
anatomical subspecialties such as neuroanatomy, (3) comparison of
virtual reality-only anatomy classrooms versus classrooms that are
strictly cadaver-based and those that implement a blend of cadaver
and virtual reality learning, and lastly, (4) the use of virtual reality
interventions and student interest, motivation, and engagement as
compared to the typical anatomical classroom with cadavers only.

CONCLUSION

This particular review analyzed the available literature from
the past 47 years to determine the effect that virtual reality
has on learning in the medical school anatomy classroom. The
main idea of this intervention is that students can utilize virtual
reality resources to simulate those hard-to-replicate experiences
such as cadaver dissection or studying with prosected specimens
as either adjunctive experiences or in place of these hands-on
experiences entirely. Based on the currently available papers from
the past 47, years, there is very little known about the effects
of virtual reality, other than that it increases student interests in
the topics and specific anatomical regions of study. As seen from
the authorial team’s personal experience, there might be strong
benefit in the standardization of the materials specifically in the
neuroanatomic educational space. It is the hope of the authorial
team that the integration of this relatively novel virtual reality
intervention into medical school anatomy education be the subject
of further research, particularly for the benefit of the students in
these courses and their future patients.
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