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Abstract: Introduction: At the end of 2019 the Covid-19 pandemic caused a huge number of restrictions across 
the world which affected teaching around the world as it was not prepared to move from traditional face-to-
face to an online conversion overnight, so the aim of this paper is to determine the changes in undergraduate 
anatomy teaching strategies post-pandemic compared to pre-pandemic. Methods: A systematic review was 
conducted based on the PRISMA statement. Data were retrieved from the searches conducted in the different 
databases, and the articles to be retrieved were selected with the help of the Rayyan platform. Using the 
OPMER and JBI tools, the quality of evidence was assessed for the selection of the articles included in the 
review. Results: The teaching of medicine, specifically anatomy, presented serious problems due to the fact that 
throughout history it has been taught in the classroom by means of cadaveric dissection and when this ceased 
to be available, new methods arose through the use of digital resources to try to make up for the needs of the 
lack of dissection laboratories which lost a great deal of content in this restructuring, which have been 
improving with the passing of the courses taught and the development of new material that has been better 
adapted to the needs of the students. Discussion: The authors agree that in the future the best way to teach 
anatomy will continue to be face-to-face dissection without neglecting the strategies developed during this 
pandemic and to be taken if necessary to restructure curricula in the future to improve teaching. 

Keywords: anatomy; education medical; teaching; teaching and learning management 
 

Introduction 

The Covid-19 pandemic that started in March 2020 represented a major challenge in the teaching 
of anatomy in universities around the world, which required a rapid transition from a traditional 
face-to-face teaching model to digital platforms, representing a great challenge because although 
there was a record of its effectiveness, most teachers had no previous training in its use [1,2]. 
Cadaveric dissection has been the preferred method of teaching anatomy throughout history because 
students have a better perspective of the three-dimensionality of the structures of the human body, 
as well as the possible anatomical variants [3]. Due to the restrictions that were imposed during the 
pandemic, medical schools all over the world were forced to reduce their dissection practice hours to 
almost zero [4]and to re-invent the course on digital platforms with the available resources and the 
creation of new ones, several articles on the new and restructured teaching methods applied during 
the pandemic compared to those used previously were analyzed with the aim of comparing the 
results obtained based on the results obtained by the students and the preference of the students [5,6] 
Despite the new trend of online teaching, anatomy continues to be a subject of which cadaveric 
dissection is essential for the understanding of three-dimensionality, not to mention that it continues 
to be the preferred method for most students [7,8]. 
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Material and Methods 

A systematic literature review a was carried out by means of a systematized search, following 
the recommendations stipulated in the PRISMA statement. Inclusion criteria were original articles 
with analytical cross-sectional design, randomized and quasi-randomized clinical trials. Descriptive 
articles, as well as letters to the editor and registries without published results were excluded. Date 
filters were used to identify pre- and post-pandemic teaching strategies to evaluate change. 

The search was carried out in PubMed, Google Scholar, OvidMD and CENTRAL. Search 
strategies included the terms Decs and Mesh in relation to the PICO question and used Boolean “AND” 
and “OR”.  

The results of the searches were processed as individual files, using the digital platform Rayyan 
digital platform was used to select articles that would subsequently be assessed for methodological 
quality, quality of evidence and risk of bias to determine their inclusion or exclusion from the review. 
Subsequently, a selection was made of the articles that would be considered for use as part of the 
introduction to the review [9]. 

The extraction of qualitative data from the included studies was carried out using an Excel 
spreadsheet developed in-house. 

Data extraction was performed by two of the authors, 1 author (JQS) summarized all the 
evidence of the extracted data and presented them in a summary of findings table. These tables are 
included in the supplementary material. 

Quality of Evidence 

Quality was assessed using the OPMER tool, which scores methodological quality, consists of 5 
items, with a maximum total score of 20 and a minimum of 0.Similarly, the quality of evidence was 
assessed using the evaluation checklist provided by the Johana Briggs Institute (JBI), which consists 
of 13 evaluation items, which are assessed according to presence, absence, uncertainty and non-
applicability, and then each item is quantified and the scores are summarized. All articles with a score 
higher than 15 on the OPMER scale and with more than 10 items completed according to the JBI 
rubric were included in the systematic review [10]. 

Results  

A total of 589 articles were retrieved, of which 84 were eliminated as duplicates and 10 were 
marked as illegible. A total of 495 studies were assessed in title and abstract so 419 were excluded after 
date filters considering 2 years as pre-pandemic margin and post-pandemic studies. 76 studies were 
eligible for retrieval and 41 studies were assessed for eligibility. A total of 34 studies were excluded 
due to low JBI tool scores, including a total of 7 studies within the review (Figure 1). 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 20 November 2023                   doi:10.20944/preprints202308.0738.v2

https://doi.org/10.20944/preprints202308.0738.v2


 3 

 

 

Figure 1. PRISMA diagram item selection. 

Methodologic Analysis of the Studies 

In general, the studies retrieved, including those that were not selected for inclusion in this 
systematic review, lack a certain degree of methodological quality and quality of evidence. Although 
most of them presented favorable statistical results with their respective hypotheses, the design and 
control of confounding variables did not favor the quality of the results.  

The statistical methods used to control for confounding variables such as regression analyses 
were ignored, as well as the different distribution analyses and assumption tests. The most relevant 
characteristic was the inclusion of statistical methods that increased the risk of presenting type 1 
error, so that the results can be represented as overestimates of the interventions performed. 

In turn, the included studies present characteristics that strengthen part of the quality of the 
measurement of the variables, such as statistical tests to verify the internal validity of the evaluation 
tools, design of the same based on previously published references, as well as adequate management 
of the data and of the participants, since as a general view there were few losses in the studies.  

The evaluation methods of the new modality interventions was conducted mostly based on 
historical records with groups of participants prior to the event of interest (COVID-19 pandemic), so 
the interpretation could be subject to bias. However, because the pandemic was an unexpected event, 
the presence of this type of bias is understandable since it is not possible to perform it through the 
methodological design. 

Summary of Results 

Cadaveric dissection continues to be the ideal method for teaching anatomy in medical schools, 
during the pandemic various teaching strategies were implemented to achieve the highest academic 
achievement despite the limitations that this meant, there was already a history of online teaching 
however it was a challenge as many teachers did not have the experience of the resources available, 
the lack of interest on the part of the students and the technical difficulties that arose. 
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After two years of effort and various techniques implemented, it was achieved that in the last 
course the students achieved a better satisfaction with the course, however there was no 
improvement in the level of knowledge of the students and the lack of understanding at a three-
dimensional level of anatomy, therefore, it is essential to resume dissection in person as soon as 
possible, as well as demonstrating a greater understanding on the part of the students, greater self-
confidence is achieved. It is a fact that technology and the available means must continue to be used 
and complement traditional dissection, which cannot be replaced but must be complemented to 
improve it. 

Several authors describe the use of ONALs (Interactive online anatomy labs) online dissection 
laboratories as a novel teaching model in which the objective was to make the most similar to the 
traditional way of teaching through interaction between the students and the teacher to ensure 
attention and that the learning objectives were achieved, it was based on 3 different modules and at 
the end of the course a survey was conducted on a voluntary basis in which it was concluded that 
face to face teaching cannot be replaced however this can be a useful tool to complement learning once 
it is possible to return to the traditional way [1]. 

The COVID 19 pandemic meant a great change in medical education, specifically in the teaching 
of anatomy, as cadaveric dissection has been the mainstay of medical education throughout history, so 
the pandemic has been a great challenge for teachers and students, and voluntary donation of 
cadavers was the way in which medical schools obtained them for study. However, there is now great 
concern about the safety and origin of the cadavers, their cause of death and whether they were 
infected by SARS-CoV-2 and whether this could represent a risk of infection for those who handle 
them. Regulations must be implemented to guarantee safety and teaching can resume as soon as 
possible as before, as well as being complemented by the technological tools available today [3,5]. 

Medical education witnessed unprecedented change due to the 2019 coronavirus pandemic, but 
it provided an opportunity to implement new strategies and improve existing ones. Near-peer 
teaching (NPT) is a familiar form of teaching in which higher grade students are charged with 
supervising the learning of lower grade students [11]. 

Kelly M et al, 2020 [1] performed a study aimed to evaluate and develop online anatomy lab 
sessions that sought to preserve the benefits of the dissection experience for first-year medical 
students based on a form of active videography that emulates the eye movement patterns that occur 
during the visual identification process. The online labs were favorably accepted by students and led 
to an improvement in their practical exams, leading to the conclusion that such video-based lab 
sessions can provide a viable replacement when face-to-face dissections are not available.  

While Mitchell L. et al, 2021 [11] Anatomy is a three-dimensional subject that requires an 
understanding of the relationships between structures, which can be difficult to achieve on an online-
only platform, NPT has demonstrated over the years of implementation favorable feedback from 
students therefore the aim of this study was to validate online NPT as a learning strategy through 
online sessions that were led by two second year medical students and by conducting pre-delivered 
questions at the end of each session with rationale for their responses, the results suggest that this 
method of teaching anatomy online is comparable to the previous face-to-face format. 

Ioannis Antonopoulus et al. 2022 [5] examined pre-recorded videos of the tutor performing 
cadaver dissection and interacting synchronously with the students through 3 different anatomical 
sections with different number of sessions including the possibility for the tutor to pause the video 
and answer students' questions as well as reaffirming critical points of the dissection and at the end 
asking questions to ensure understanding of the learning objectives of each session. The labs were 
well accepted by the students because of the interaction between student and tutor, however they 
agreed that face-to-face dissection will continue to be the mainstay of teaching. 

Veronica Papa and Elena Varotto 2021 [7] declares that human anatomy has always occupied a 
central place in the teaching of medicine at both undergraduate and postgraduate levels through the 
dissection of cadaveric donors and thus managing to evaluate the three-dimensionality of the 
structures of the body. The pandemic caused an enormous challenge in the teaching of anatomy for 
both teachers and students, so in this study information was collected on the problems that this had 
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caused, and it is agreed that it greatly affected the quality of teaching due to the lack of interaction 
between students and educators, in addition, the digital resources available were not totally adequate 
to replace cadaveric dissection. With the passage of time, better resources were created, so it was 
concluded that the application of these resources should be considered without abandoning the old 
practices to ensure that students acquire the knowledge and skills necessary for their medical training. 

Despite the advantages offered by virtual dissection, it does not compare with the three-
dimensional understanding that cadaveric dissection offers, and the skills obtained by students in 
learning to handle various materials in the laboratory, as this method cannot be replaced, but we can 
complement it with the help of technology and achieve a better understanding of anatomy as O.A. 
Onigbinde 2020 [4] declares. 

O.A. Onigbinde [12] says that the impact of the covid 19 pandemic led medical schools around 
the world to reduce their dissection practice hours to almost zero, the study aimed to highlight the 
importance of resuming this practice as it is the mainstay of anatomy teaching as well as the one that 
provides the greatest understanding of it and the achievement of greater motor skills compared to 
virtual dissection, It is therefore important to take measures once the pandemic is over to guarantee 
safety in the handling of cadavers, the material to be used, the proper handling of the chemicals used, 
and the safety of the people exposed to these dissections. 

Student feedback provides a particularly useful starting point for further development and 
refinement of curricula to make e-learning work well for students. 

Discussion 

Anatomical education lays the foundations for safe, efficient medical practice and given the great 
importance of its teaching the pandemic caused by COVID-19 was a great challenge to achieve the 
essential learning objectives and face-to-face cadaveric dissection has been the best way to achieve 
them [3]. Despite the enormous amount of digital resources that currently exist and those that have 
been developed as a solution to this pandemic, the interaction achieved in the traditional way cannot 
be replaced. Good student participation was achieved in the methods reviewed, such as the 
laboratories created and the online peer education, obtaining similar results in the evaluations 
presented at the end of the modules, making them a good tool for complementing the teaching [11,5]. 
Now that most medical schools have returned to a face-to-face mode of traditional cadaveric 
dissection, these methods should be added due to their good results and acceptance, so they can be 
taken as a starting point for the future development of curricula and to achieve a better understanding 
of human anatomy [3,7]. 

Conclusions 

The current teaching of anatomy continues to be uncertain, because although the majority of 
students have returned to traditional teaching by means of cadaveric dissection, what was learned 
during the pandemic should not be discarded, nor should the resources developed and those that 
were restructured to combat the difficulties presented, it was found that the face-to-face mode could 
not be replaced by an online modality due to the interaction between teacher and student that is 
achieved, However, this must be complemented with all the tools acquired during these years and 
even plan a restructuring of the course in which, with the use of both modalities, the necessary 
learning objectives are achieved and a positive educational change towards the future is achieved. 
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