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Abstract. A deep understanding of gross anatomy is imperative for healthcare profes-
sionals for clinical examination, diagnosis, and safe and effective treatment of their
patients. In this regard, satisfactory assessment of musculoskeletal disorders by physi-
cal therapists (PT) requires an in-depth knowledge of the morphology, position, and
spatial relations of the structures of the locomotor system. Within this frame, tradi-
tional anatomical teaching and learning practices alone appear as a limit. Although
they represent the mainstay of anatomy education, formal lectures, textbooks, or atlas-
es only provide a theoretical knowledge of gross anatomy. Contrariwise, cadaver dis-
section offers unique advantages, namely appreciation of 3D concepts of body organi-
zation and spatial relationships between anatomical structures, being the most signifi-
cative ones. Again, hands-on educational experiences can stimulate student interest,
increase knowledge retention, and enhance the development of clinical skills. Thus, the
use of human cadaver dissection is of paramount importance in the development of
PT’s core competencies, such as clinical education and reasoning. Therefore, the pre-
sent study aimed to examine the appraisal and attitude toward the cadaver dissection
experience of physical therapists (n=56) attending the postgraduate course in Sports
Physiotherapy at the University of Pisa. The one-day human cadaver dissection course
was held at the Institute of Human Anatomy of the University of Bologna. At the end
of the course, the PT were invited to complete a self-administered questionnaire. All
participants agreed that dissection is important, relevant, and highly beneficial to their
anatomy education. They also perceived that this educational experience has the poten-
tial to improve learning outcomes that are essential to the development of healthcare
professionals. The results presented in this study provide preliminary evidence that
cadaver dissection is a highly valuable tool for developing fundamental skills and com-
petencies in the training and professional careers of PT.

Keywords: human anatomy, cadaver dissection, hands-on learning, gross anatomy
education, clinical knowledge.

INTRODUCTION

Human anatomy is one of the basic medical sciences that has always
played a fundamental role in the education and training of medical doctors
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and healthcare professionals. Indeed, adequate anatomi-
cal knowledge is essential for a safe and effective clinical
practice, a correct diagnosis, and patient management.
Many authors have drawn attention to how anatomical
ignorance may be detrimental in surgery, sometimes lead-
ing to increased litigation in failure cases (Ellis 2002; Fis-
cher 2002; Goodwin 2002; Singh et al. 2022). Again, poor
anatomical knowledge may be a potential negative factor
in clinical practice, though a direct correlation with mal-
practice would be difficult to substantiate (Rompolski et
al. 2023). Contrariwise, properly defining the anatomical
site of the lesion is crucial for health professionals, includ-
ing physical therapists (PT), to manage the injury and
solve the problem effectively, thus successfully pursuing
clinical practice (Estai and Bunt 2016; Ghosh 2017).

When looking at the worldwide educational trends
over the last century, it clearly emerges that teach-
ing anatomy has been undergoing reforms for a long
time. In particular, with evolving technology, tradi-
tional anatomy education, such as didactic lectures and
body dissection, has been complemented and, in some
cases, superseded by a wide range of novel educational
approaches, including plastic models, 3D anatomy atlas-
es, virtual/augmented reality, and many other teaching
tools (Peterson and Mlynarczyk 2016; Richardson et al.
2021; Asad et al. 2023; Funjan et al. 2023). As a result,
there has been a significant reduction in the amount of
time dedicated to traditional cadaveric dissection, which
has sometimes also been referred to as an obsolete prac-
tice (Memon 2018).

On the other hand, despite the increasing trend
toward the integration of innovative learning method-
ologies, increasing evidence demonstrates that cadaver
dissection remains an irreplaceable part of medical edu-
cation (Dissabandara et al. 2015; Thompson et al. 2019;
Jeyakumar et al. 2020; Huynh et al. 2021; Asante et
al. 2021; Orsini et al. 2021; Cullinane and Barry 2023;
Pradhan et al. 2024). As a proof of concept, a recent
study showed that, in medical students’ opinion, replac-
ing physical specimens with augmented reality models
would not be beneficial for pathology learning (Moro
et al. 2023). Again, many reports have highlighted the
facilitation due to cadaveric dissection in classify-
ing human body components and the mapping of the
organs and their surface projections (Johnston 2010;
Mitchell et al. 2022; Rompolski et al. 2023). In this
regard, in his work dating from 25 years ago, Moore
claimed the role of human dissection as an educational
modality that teaches medical students how to use their
hands, helping them to develop touch-based skills used
in palpation, percussion, and auscultation (Moore 1998).
Another study showed that medical students commonly
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conveyed that dissection is a valuable educational tool,
useful for teaching and learning anatomical knowl-
edge, appreciating structures’ spatial relationships and
variations, developing teamwork skills, and coping with
death/dead bodies (Flack and Nicholson 2018). In fact,
besides developing manual skills, getting close to the
human body through cadaver dissection can reduce
all the emotional impact of an unhealthy and suffering
patient, and finally, can introduce students to the reality
of death (Older 2004). Therefore, it is important to take
into account that dissection should also be considered
as an opportunity to strengthen human body familiari-
zation and integration of theory into clinical practice
(Lempp 2005).

Within this frame, some authors have emphasized
how attending to dissection is fundamental for devel-
oping important clinical skills and manual dexter-
ity required of healthcare professionals (Moore 1998;
Granger 2004; McLachlan 2004; Slotnick and Hilton
2006). However, compared to the growing interest in
students’ perceptions and learning outcomes related to
medical education using dissection, literature regarding
PT conceptions of the human body in relation to expe-
riences with human cadavers in anatomy teaching is
extremely scarce (Keim Janssen et al. 2014; Khan et al.
2015; Condo and Justice 2022; Bergen et al. 2023), and
so far only a few studies investigate the role of dissection
in light of professional PTs’ (Latman and Lanier 2001;
Rompolski et al. 2023).

Given that anatomy is a core course for healthcare
professionals, it is essential to determine whether anatomy
education meets PT needs. Since data regarding the use-
fulness of human cadaver dissection in professional PT
education is limited, the present study was designed to
investigate the appraisal and attitude toward a dissection
course of professionals attending a postgraduate course in
“Sports Physiotherapy” at the University of Pisa.

MATERIAL AND METHODS
Subjects

Post-graduate physical therapists (n=56), who
attended the course in “Sports Physiotherapy” at the
University of Pisa, were involved in the study. The
human cadaver dissection course took place at the Insti-
tute of Human Anatomy of the University of Bologna,
and it was held by senior students at the School of Medi-
cine trained by anatomy teachers.

Three groups of survey participants were identified:
the early-career group (licensed less than 1 year before par-
ticipation in the dissection course), the mid-career group
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(licensed 1-5 years before dissection), and the late-career
group (licensed for more than 5 years before dissection).

The “feedback” survey was sent to the participants
via mail at the end of the dissection training. The study
was conducted in accordance with the principles of the
Declaration of Helsinki. All data were collected anony-
mously without any possibility to identify the partici-
pants. Participants were informed about the nature of
the study and their participation was voluntary and
without any compensation. Informed consent was
obtained from all study participants, who were invited
to complete an anonymous questionnaire and encour-
aged to answer questions openly and honestly. Those
who did not want to participate were exempted from
completing the survey.

Survey features

The inquiries eligible for the survey were chosen by
the authors by matching previous studies presented in
the current international literature. Two professional PT
were involved in the survey development as expert vali-
dators, and their feedback was taken into consideration
to draft the final version.

The 30 questions included the following sections:
i) demographic data (age, gender, level of education), ii)
professional profile (post-qualification experience), iii)
anatomy educational approaches (e.g., formal lectures,
textbooks, 3D atlases, plastic models), and iv) perceptions
of anatomy education including dissection. Furthermore,
survey respondents were asked in which year of their
physical therapy degree course anatomy was taught, and
whether they participated in a dissection laboratory dur-

Table 1. Demographic data of study participants.
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ing their anatomy course. They were also surveyed about
the perception and relevancy of the dissection to anato-
my education and the emotional impact of dissection,
pointing out the feelings of anxiety, disgust, and fear.

The participants were asked to give their personal
opinion using a 5-point Likert Scale (1 = strongly disa-
gree; 2 = disagree; 3 = neutral; 4 = agree; 5 = strongly
agree), which was applied to 15 questions covering the
following broader themes: anatomy knowledge, emotion-
al reaction to human dissection, and appraisal of human
dissection experience.

Statistical analysis

A Kruskal-Wallis test was used to compare Likert
Scale responses from the three groups of survey partici-
pants: early, mid, and late-career PT.

The null hypothesis HO was refused for p < 0.05.

RESULTS

The demographic characteristics of all the subjects
enrolled in the present study are shown in Table 1. In
total, 43 participants filled out the questionnaire, result-
ing in a completion rate of 76.78 % (43/56). The remain-
ing thirteen dropped out of the study. The respondents’
date of birth ranges from 1973 to 2002, thus, it is likely
that their answers were not influenced by any social con-
text related to a particular decade.

All responders (100%) attended an anatomy course
in the first year of their degree program and the major-
ity of them stated they preferred traditional textbooks

Demographics TOT Early-professional Mid-professional Late-professional
Gender

Female 25.60% 20% 38.46% 20%
Male 74.40% 80% 61.54% 80%
Mean age (years) 25.46+0.78 24.28+0.87 25.23+0.67 32+0.63
Mean experience (years) 2.35+0.37 1+0 2.54+0.18 8.4+0.74
Work setting

Public hospital 2.33% 0% 7.69% 0%
Private clinic 34.88% 28% 46.15% 40%
Private practice 51.16% 60% 46.15% 20%
Other 11.63% 12% 0 40%

Data are expressed as mean+SEM.
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(55.81%), and atlases (30.23%) as the most common
learning aids. Of the latter, only 9.30% of respondents
adopted 3D atlases as a novel tool for anatomy instruc-
tion. Plastic models were used by 6.98% of the respond-
ers. Fewer than 10% of respondents stated they used
didactic lectures alone.

Before attending the dissection course, 95.34% of
respondents agreed that anatomy is taught in a sufficient
manner in their physical therapy degree (mean Likert
score of 3.21%£0.09). Accordingly, less than 5% found it
difficult to recognize and locate anatomical structures
during dissection (mean Likert score of 2.37+0.10). How-
ever, less than 10% have had previous experience with
human cadaver dissection during their degree program.
At the same time, the majority (93.02%) of the partici-
pants stated that they were strongly interested (mean Lik-
ert score 4.58+0.12) in attending the dissection course.

With reference to the positive perception of PT on
cadaver dissection, 93.02% agreed or strongly agreed
that dissection has made anatomy more interesting
(mean Likert score of 4.56+0.12), as it provided a three-
dimensional perspective of the anatomical structures
(mean Likert score of 4.47+0.08). The majority of par-
ticipants also agreed that the dissection helped strength-
en human anatomy knowledge (mean Likert score of
4.28+0.09). Moreover, they considered that participat-
ing in cadaver dissection provided clinically relevant
anatomical knowledge (mean Likert score of 4.28+0.12)
while providing more opportunities to develop profes-
sional skills (mean Likert score of 4.35+0.13). Most of
them disagree or strongly disagree that dissection can

Table 2. Opinion of dissection experience of study participants.
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be replaced by educational videos of anatomical models,
which indicates high satisfaction with the dissection ses-
sion (mean Likert score of 2.00+0.21). Besides, respond-
ents also stated that they would have needed more time
in the dissection room for more in-depth anatomy
knowledge (mean Likert score of 3.19+0.15).

Finally, regarding the negative emotional and physi-
cal reactions of the attendants (e.g., anxiety, disgust, dis-
comfort, and fear), only 3 (6.98%) agreed they felt anxiety
before dissection (mean Likert score of 1.53+0.13) and 2
participants (4.65%) reported distress when undertaking
human dissection. Of note, of the 43 respondents, only 1
perceived the dissection situation as emotionally stressful
(mean Likert score of 1.65%0.13). Thus, most of them disa-
gree or strongly disagree about the need for mental prepa-
ration before dissection (mean Likert score of 2.33+0.15).

On the contrary, the majority of participants
(95.35%) reported that cadaver dissection aroused vari-
ous positive emotions (e.g., curiosity, interest, satisfac-
tion) and described the experience as interesting and
stimulating. In line with this, all respondents stated that
they actively participated in the dissection course and
remained in the dissecting room all the time (mean Lik-
ert score of 4.07+0.12).

Interestingly, when analyzing the data concern-
ing the appraisal of dissection from the different career
groups, no significant differences were obtained between
groups (Table 2). Indeed, the late-career professional,
which implies a more lasting contact with the human
body, did not influence the perception and attitude
toward cadaver dissection.

Groups

Th »

emes Early- Mid- Late- value

professional professional professional

Perception of cadaver dissection
Do you think your anatomical knowledge was sufficient to take part in the dissection? 3.1240.10  3.38+0.14 32402 0.61
Did you have difficulty locating and/or distinguishing anatomical structures? 2.36+0.11 2.46+0.14  2.4+04  0.78
Did the dissection help you strengthen your knowledge of human anatomy? 4.16£0.08  4.38+0.18  4.67+0.24 0.3
Was the dissection helpful forunderstanding the 3D of the anatomical structures? 4.36+0.09 4.62+0.14  4.6%0.24 0.45
Did dissection make learning human anatomy more interesting? 4.44+0.14 4.62+0.18 5+0 0.38
Did the dissection experience provide you with clinically relevant anatomical knowledge? 4.12+0.12  4.38+0.21 4.8+0.2 0.2
Attitude towards cadaver dissection
Did you actively participate in the dissection? 3.96+0.14  4+0.28 4.8+0.12  0.09
Was the dissection emotionally stressful? 1.64+0.13  1.85+0.36 1.2+0.2  0.44
Were you nervous before attending the dissection? 1.60+0.19  1.54+0.18 1.2+0.2  0.67
Do you think it is necessary to prepare students emotionally before carrying out the dissection? 2.16+0.18 2.46+0.27  2.8+0.58  0.42

*95% confidence limits.
Data are expressed as mean+SEM
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Finally, overall, all of the respondents believe that
cadaver dissection is a unique and privileged experience,
and among them, 93.02% would like to attend a dissec-
tion course again, if they had the opportunity. In this
regard, the participants strongly felt that a dissection
course should be offered to undergraduate and profes-
sional physiotherapists (mean Likert score of 3.91+0.15).

DISCUSSION

This study aimed to examine early-, mid-, and
late-career PT perceptions and attitudes in attending
a human cadaver dissection course and how this lat-
ter could have a significant impact on their anatomical
knowledge, professional identity formation and skills.
To the best of our knowledge, this is the first study that
investigates perceptions and attitudes of practicing PT
in attending a dissection course during a postgraduate
course at an Italian university. As highlighted by cur-
rent literature, much of the research has been focused on
undergraduate medical students’ experiences of learn-
ing gross anatomy from human dissection. At the same
time, it is important to point out that, with reference to
the Italian educational context, cadaver dissection, as a
learning tool, is rarely adopted within Bachelor of Sci-
ence undergraduate courses in physiotherapy. Contrari-
wise, dissection courses have globally remained the cor-
nerstone of the medical school curriculum as a potential
tool to broaden the range of learning outcomes (Lempp
2005). Indeed, acquiring in-depth knowledge of human
anatomy through dissection is considered an academic
pillar as it integrates theoretical and practical knowledge,
enhances practical skills, and promotes familiarization
with dead bodies (Older 2004; McLachlan 2004). Con-
currently, previous studies highlight that acquiring man-
ual skills within the dissection room should be crucial
for all ongoing clinicians (Prakash et al. 2007). Indeed,
the hands-on nature of dissection allows a comprehen-
sive understanding of the three-dimensional aspect of the
human body, while contributing to critical relational and
topographical knowledge enhancement. Again, under-
taking dissection provides the opportunity to observe
and experience structures in situ with a texture similar
to that of a living body (Webb et al. 2022). In line with
this, previous research also indicates that practical train-
ing in the dissection of human cadavers can promote an
active and engaged experience of how to approach the
whole body. In particular, our results showed that all the
attendants (100%) consider cadaver dissection a stimu-
lating learning experience and indispensable for under-
standing the body’s structure and function. Within this
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frame, it appears fundamental to underlie how, although
most of the participants’ anatomy courses in physical
therapy schools did not include anatomy practice, in any
case, the dissection course has been regarded as a fun-
damental tool to improve knowledge of gross anatomy
and develop clinical reasoning skills (81.40% of the par-
ticipants). All the participants also demonstrated a pro-
found interest in learning anatomy because they felt
anatomy as crucial to their good and safe clinical prac-
tice, thus becoming competent health professionals. Of
note, increasing evidence demonstrates that cadaver dis-
section represents the most productive approach to learn-
ing anatomy since it stimulates the investigative approach
toward clinical cases and lays the foundations for prob-
lem-solving abilities and teamwork skills resembling
future collaborative teamwork (Miller et al. 2002). Final-
ly, within the frame of widening scopes of the dissection,
it is also important to emphasize how the concentration
required during the slow but active sequential process of
discovery through dissection represents a unique oppor-
tunity for studying gross anatomy (Dissabandara et al.
2015). In this way, the dissection experience allows the
students to explore, retain, and recall complex anatomi-
cal structures and spatial relations, in a way that other
forms of learning anatomy cannot replace.

Interestingly, from the present study, it clearly
emerges how the difference in years of practice did not
influence the perception towards dissection, and even
the late-career participants, who are supposed to be
more confident with anatomy structures, stated that the
dissection was a great opportunity to enhance the reten-
tion of clinically relevant anatomical knowledge and
develop clinical skills (100% of the respondents).

Though cadaver dissection has long been considered
crucial for learning gross anatomy, it is worth mention-
ing that some recent studies investigated the feasibility
and perceived benefits from students of introducing the
use of other “innovative” learning methods and explor-
ing other “cadaverless” anatomy education tools (Singal
2022). This is mainly because some authors reported that
students might experience negative attitudes toward dis-
secting human cadavers (Dempster et al. 2006; Chiou et
al. 2021). In particular, most of the negative perceptions
towards dissection were related to psychological (stress,
anxiety, and emotional trauma) or physical factors,
including fear, restlessness, and nausea due to unpleas-
ant smells (Horne et al. 1990; Qamar and Osama 2014;
Asante et al. 2021). Other studies reported the potential
hazardousness of the chemicals used for cadaver preser-
vation as another dissatisfaction aspect with dissection
(Asante et al. 2021). Therefore, some studies suggested
that emotional preparation before the beginning of the
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course or engagement in discussing their experiences
and emotions with academic staff after dissection activi-
ties could help lower students’ anxiety levels (Chiou et
al. 2021; Ong et al. 2023). Unlike previous studies, our
results demonstrate that most (95.35%) of the surveyed
physiotherapists had no negative perceptions of dissec-
tion. In detail, among the surveyed PT, only one of the
respondents found the dissection of cadavers stressful,
while another one felt a little nervous before entering the
dissection room. As a proof of concept, 88.37% of them
actively participated in the dissection. Consequently,
none of them reported the need for emotional support
or preparation before starting the dissection.

In any case, it is important to point out that the
emotional and physical stress from dissection activities
should not be overlooked and more attention should be
given to the students facing human cadavers for the first
time. Indeed, a stressful experience in the dissection
room might determine a negative disposition toward
such an experience, which in turn might negatively
impact student learning.

Again, the effectiveness of digital support in learn-
ing anatomy is still a matter of debate (Miller et al. 2002;
Older 2004; Asante et al. 2021). Despite several authors
agreeing that computer-simulated models and 3D soft-
ware are undoubted supports for anatomy education, they
present several biases (Older 2004). On the other hand,
it is well known that technology tends to dehumanize
patient and professional relationships reducing clinician
care, and growing rejection of patients towards physicians
(Older 2004). Thus, innovative educational tools should be
regarded as supplements and not substitutes for human
cadaver dissection in the study of gross anatomy. Within
this frame, our results demonstrate that all three groups
of surveyed participants disagree about the anatomy dis-
section replacement with video recordings, augmented
reality platforms, and 3D virtual models.

In conclusion, although literature regarding physi-
cal therapists’ conceptions of the human body related to
experiences with human cadavers in anatomy teaching is
extremely scarce, from the survey reported in the present
work it clearly emerges that physical therapists perceive
cadaver dissection as highly beneficial to their anatomy
education Therefore, greater efforts and attention should be
made to include such an invaluable experience of cadaver
dissection in the anatomy curricula of physical therapists.
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