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Abstract

Introduction In view of the ongoing COVID-19 pandemic, anatomy education programs were amended so as to shift to
primarily online mode from physical classes. In the whole process, main concern area that has emerged is regarding dearth
of physical human dissection sessions. There is enough evidence available in literature to suggest that dissection room is an
ideal place to cultivate and inculcate discipline independent skills or humanistic skills among the students. These include
attributes in relation to ethical practice, professionalism, communication skills, empathy and compassion. Imbibing these
skills are an essential element of medical education curriculum as it is desirable that students exhibit these traits when they
begin medical practice. Hence deficiency in terms of exposure to physical dissection sessions can adversely affect training
of medical students on a long term.

Methods A literature search of relevant, peer-reviewed, published articles was undertaken from indexed databases (Medline
and PubMed, Scopus, Embase, CINAHL Plus, Web of Science and Google Scholar) for this study.

Results To counter the pertinent issue in online anatomy teaching program, a few measures have been suggested in this paper
based on identification of actual deficit areas in terms of learning and analysis thereof. Live streaming of real time dissec-
tion, awareness sessions on human dissection, online interactive learning sessions and reflective thoughts-based exercise
can contribute to building discipline independent skills in present scenario.

Conclusion Incorporation and implementation of these interventions within the realm of online anatomy education programs
during COVID-19 pandemic can possibly contribute towards desirable learning outcomes.
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measures had to be undertaken within a short notice [3].
Within the realm of anatomical science, the main concern
area was the exercise of human dissection. In most medical
schools, human dissection constitutes the core element of

The ongoing COVID-19 pandemic has adversely affected
the domain of medical education across the globe for the last
one and half years. Similar to all disciplines of medicine, the
anatomy curriculum had to adapt itself in accordance with
the prevailing circumstances [7]. The primary challenge
for anatomists has been to shift the teaching medium from
physical to online mode. Such a transition became inevi-
table for medical schools around the world and necessary
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teaching/learning anatomy [10]. For an anatomy educator
who is used to teach physically through human dissection,
the very idea of online demonstration appears to be no less
than claustrophobic. This is attributed to deficiency in terms
of physical exposure to anatomical specimens (human tis-
sues) and consequent lack of tactile/ experiential learning
which is associated with human dissection [17]. In general,
the perception is that online model of teaching anatomy
from human body has serious limitations [6]. By the turn
of twenty-first century, educators have realized that human
dissection is a unique learning medium within the medical
education curriculum. It no longer can be identified as a
solely knowledge-based exercise as it has been over the years
since its inception. Rather, human dissection has evolved as
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a potent medium for cultivating and inculcating discipline
independent skills such as professionalism, ethics, compas-
sion and communication skills among medical students
[12, 13, 15, 16]. In a way, the dissection room trains a bud-
ding future physician towards being a compassionate and
empathetic clinician of tomorrow. In other words, the act of
human dissection during anatomy curriculum imparts the
first lesson to medical students for being a physician with
desirable humanistic traits, which are so very essential to
serve the society with a tender healing touch [1]. Hence it
may be opined that in recent years, prior to the onset of pan-
demic, human dissection evolved as an essential as well as
critical component of medical education owing to its unique
role in cultivating humanistic traits among medical students
at an early stage of their career. However, due to unforeseen
circumstances and with the overwhelming dominance of
online (digital) medium in the midst of a rampaging pan-
demic, human dissection (in its true physical form) has taken
a backseat in anatomy education [20]. Consequently, the
training of medical students in discipline independent skills
or humanistic skills have also suffered. Although human dis-
section is associated with inherent drawbacks and educators
have suggested effective replacements [2, 4], nevertheless
as educators it is pertinent to realize that a compromise in
terms of desirable outcome of dissection-based learning
during COVID-19 pandemic can adversely affect the even-
tual fabric of the medical students when they are licensed
to undertake medical practice [9]. Hence judicious analysis
of the current situation and logical remedial measures are
needed to minimize the process of attrition. In this study,
attempt will be made to identify the principal deficit areas
in terms of online anatomy teaching as compared to physical
human dissection-based learning (lacunae due to dearth of
dissection-based teaching). This will be followed by sug-
gested measures (coping mechanism) which can potentially
act as a makeshift model for imparting humanistic skills to
medical students till the time anatomy education reverts back
to traditional human dissection-based learning methods.

Methods

The study was conducted in the Department of Anatomy
at All India Institute of Medical Sciences, Patna, India. An
extensive literature search was undertaken for this study
from the following indexed databases:

1. Medline and PubMed (United States National Library
of Medicine, Bethesda, MD).

2. Scopus (Elsevier, Amsterdam, The Netherlands).

Embase (Ovid Technologies, Inc., New York, NY).

4. CINAHL Plus (EBSCO Information Services, Ipswich,
MA).
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5. Web of Science (Clarivate Analytics, Philadelphia, PA).
6. Google Scholar (Google, Inc., Mountain View, CA).

The literature search was based on key terms relevant to
the topic of the present study. Accordingly, the following
terms were used during literature search: “anatomy educa-
tion during COVID-19; “human dissection during COVID-
19”; “role of human dissection in medical education”;
“online teaching strategies in anatomy”; “online teaching
methods during COVID-19” and “impact of COVID-19 on
anatomy education”. The literature search was limited to
only those studies with relevant information. After comple-
tion of literature search, the findings were compiled and final
observations were prepared.

Lacunae created in terms of learning
outcome due to dearth of dissection
sessions

Deficiency in terms of not having physical human dissection
sessions amidst the ongoing COVID-19 pandemic, adversely
affects four areas of student learning:

A. The foremost among them is the very act of human dis-
section. While undertaking human dissection, every stu-
dent goes through a process of silent interaction with the
mortal remains of a human being who was once alive.
At some point of time, students realize that the deceased
person is contributing to advancing his/her knowledge in
anatomy by going under the knife and thereby doing a
noble service to the society at large. This altruistic act of
the person whose mortal remains are dissected sow the
seeds of empathy and compassion among the students
[23, 26]. Eventually these attributes are exhibited when
they handle live patients later on in their clinical career.
In a way, the human cadaver, therefore, performs the role
of the first teacher in anatomy and guides every student
such that they can be better physicians of tomorrow [11].

B. The dissection room premises also provide a unique
learning platform for medical students. It is the seat
of inculcating a set of good practices related to ethical
behaviour among medical students. These include main-
taining a proper decorum (no outsiders, no loud noise,
no use of mobile phones and no clicking selfies/pho-
tos), being in notified attire (wearing lab coats/ apron/
any other specified by concerned authorities), refrain-
ing from activities unbecoming of the solemn environ-
ment of the place (no eating food, no drinking beverages
and not indulging in banter) and showing respect to the
human cadaver being dissected (maintaining sanctity of
the human remains and maintaining cleanliness in and
around the field of dissection). All these daily practices
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cultivate the values of ethical practice among the stu-
dents, which they are supposed to imbibe in their atti-
tude while undertaking clinical duties [13, 14].

Interactions between the students is an integral part of
dissection-based learning. The level of interaction may
vary depending on whether dissection or prosection-
based teaching is practised [19]. But the fact that inter-
action takes place among students has paramount sig-
nificance. This aspect constitutes a priceless opportunity
to learn communication skills, which is critical to being
a good physician. It is pertinent to mention here that
the communication among students may not amount to
reciprocal peer teaching [19]. Rather significant element
of this communication process includes not making any
funny/unacceptable references to the human cadaver,
keeping the communication undertaken in the dissection
room premises to oneself and not sharing it with a third
person (family member and friends). This aspect of dis-
section room learning is vital towards developing skills
relevant to professionalism among the students [13, 21].

. The interaction between students and their teacher/

facilitator is also a remarkable learning exercise per-
taining to dissection-based teaching. These communica-
tion attributes include feedback session for the students
regarding their activities and attitude during their stay in
the dissection room premises. They often include reflec-
tive exercises which encourages students to delve deep
into their own performance and come up with remedial
measures if any or suggestions critical towards further
improvement of the whole process. This aspect also pro-
motes skills pertaining to professionalism whereby stu-
dents adapt themselves to receiving feedback at different
levels of their medical career and indulging in reflective
exercises based on feedback received thus walking the
mile towards self-improvement [8, 24].
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Hence it is pertinent to mention that these critical com-
ponents of training medical students are being compromised
as physical dissection classes have come to a standstill due
to the ongoing pandemic [18].

Measures that can be adopted to address
the issue at hand

To overcome the deficiencies in terms of lack of dissection-
based teaching amidst COVID-19 pandemic, a few measures
may be adopted as interim arrangement till the time the situ-
ation improves (Fig. 1).

1. Live online streaming of real time dissection sessions
from the dissection room. It is critical to ensure that
these sessions simulate the physical dissection as much
as possible. This can be achieved by motivating the stu-
dents to maintain the good practices (associated with a
physical dissection class) during online sessions also.
Hence students should attend these sessions in dissec-
tion room attire (lab coat/apron/any other approved) and
should not record any videos neither they should share
the links/ sessions with any outsider (family/friend/close
relative). They should not resort to eating or drinking
while the session is going on. Moreover, they should not
make any comments which is unbecoming of the ses-
sion. Implementation of this measure requires a stable
internet connection at both ends, which at times can be
a hindrance. Online streaming of virtual dissection is
also an option in institutions where physical dissection
is not practised. This statement is based on the outcome
analysis of virtual dissection in anatomy education [25].

2. Awareness sessions on human dissection can be incor-
porated in the teaching/ learning roster. These online

Session on
Reflection and
Feedback
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Surgical Training

Fig. 1 Measures to cope with the dearth of human dissection-based teaching practices during COVID-19 pandemic. The images used in the fig-
ure are in public domain and free from copyright issues
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sessions are meant to sensitize the students regarding
the selfless altruistic act of the person, whose body is
being dissected for imparting anatomy knowledge.
These sessions can also preach the students regarding
various ethical measures followed in the overall process
of dissection-based teaching.

3. Online interactive learning sessions involving dissection
related case scenarios. These sessions will have mini-
mal role of the facilitator other than designing the case
scenarios. In a way, these sessions are quite similar to
problem-based learning, but the structure needs to be
designed in accordance with online environment [22].
These sessions will ensure communication between the
students which will be enhanced in the process. During
COVID-19 pandemic, when students are living like iso-
lated islands, such opportunity to communicate among
themselves will be embraced as a welcome gesture and
will serve the purpose in cultivating appropriate profes-
sional skills.

4. Reflective thoughts-based exercise needs to be encour-
aged among the students based on their own experiences
during sessions as detailed in points 1, 2 and 3. Based
on the responses provided by the students a follow up
feedback session would be ideal to conclude the whole
exercise on a weekly or bi-weekly basis. The insights
gained from these sessions will be vital in developing
the professional outlook of the students.

5. Integrating physical dissection sessions with the surgi-
cal training (which begins at a later stage of medical
career) based on the understanding that the situation will
improve by then so as to allow physical classes. As no
amount of online classes can actually compensate the
experience of actual human dissection, hence it is essen-
tial to expose the students to this unique and exclusive
learning tool at some point of their career. These con-
densed physical sessions can possibly be used to build
on the discipline independent skills the students imbibed
through online sessions.

Discussion

The measures suggested in this study have mostly been ana-
lysed individually in published literature with respect to their
effectiveness in achieving desirable learning outcomes as
outlined in Fig. 1. It has been established that these meas-
ures when implemented within the realm of online learning
environment contribute to building one or more discipline
independent skills among the students. In other words, there
is evidence to suggest that these measures have been linked
to the established theoretical concepts of learning [5, 18,
27]. Hence in this study, the focus was not to evaluate the
effectiveness of these measures. Rather the study attempts to
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collate all the relevant measures pertaining to online classes
for anatomy such that all possible components of discipline
independent skills associated with dissection-based teaching
are imparted to the students as far as possible. The sugges-
tions proposed in this study are aimed at minimizing the
adverse effects of online learning mode in anatomy regard-
ing the acquisition of discipline independent skills (humanis-
tic skills) by the students which under normal circumstances
are imparted through the practice of human dissection in a
physical environment. The contents of this study hold rel-
evance in an overwhelmingly dominant online learning envi-
ronment prevailing during ongoing COVID-19 pandemic.

Conclusion

Human dissection is an integral component of anatomy edu-
cation and learning outcomes achieved through this medium
cannot be replicated through any alternate strategies or
measures. However, considering the ongoing COVID-19
pandemic, harsh reality is that restarting physical dissec-
tion sessions is not possible in the nearest future. Hence to
overcome the deficit in terms of learning outcomes due to
dearth of dissection sessions (as outlined in this study and
identified as lacunae pertaining to online anatomy teaching),
few interim remedial measures (coping mechanism to plug
the lacunae) as detailed in this paper may be incorporated
into online anatomy education programs during COVID-19
pandemic.
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