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Objective: Conventional cadaver dissection is the main learning tool for studying human 
anatomy. Other tools have been developed to add another dimension of depth to anatomy teaching, 
such as Anatomage. 3D Anatomage is a touch interactive anatomy virtual dissection table used in 
anatomy education. The aim of this study was to address students’ opinions on applying the virtual 
dissection table (3D Anatomage) as an additional tool to cadaver dissection in learning anatomy.
Methods: An electronic questionnaire consisted of 6 questions that included items regarding 
the effect of using 3D Anatomage on students’ deep understanding of anatomy topics, the 
locations and relationships of the different internal body structures and the application of 
anatomical knowledge. The survey was completed by 78 medical students.
Results: The results of this study showed that the majority of students preferred using 3D 
Anatomage as an additional tool to cadaver dissection for learning anatomy since it enhances 
active learning, and approximately 89% of students agreed that 3D Anatomage helped them 
to better understand the relationships between internal structures and visualizing the body 
system. Additionally, approximately 72% of the students indicated that the imaging facility 
in 3D Anatomage was useful for enabling their understanding of anatomy as it is envisioned 
through medical imaging.
Conclusion: In conclusion, using the 3D Anatomage virtual dissection table is effective in 
anatomy education, and its use is recommended as an anatomy learning resource in addition 
to cadavers.
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Introduction
Anatomy is considered to be a cornerstone in learning medicine. Cadaver dissection 
is the main learning tool for studying human anatomy.1 During dissection, the 
internal body organs and structures are exposed and demonstrated to the students 
who use their sense of touch and vision to help them understand the human body.2,3 

However, occasionally, access to cadavers may be limited due to the costs, the need 
for donated bodies and the time consumption for embalming, dissection, and 
disposal procedures.4 Handling with human bodies in anatomical dissection room 
and disposal of the human remains should be in an ethical manner.5,6

Studies suggest that the addition of learning technology resources that stimulate 
interest in anatomy help to develop deeper approaches to learning, which encourage 
higher-order thinking, and consequently increase knowledge retention.7 Other tech
niques have been developed to add another dimension of depth to anatomy 
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teaching, such as 3D Anatomage, which is a touch 
Interactive Anatomy Dissection Table.

Anatomage was developed by a company located in 
California in collaboration with the Stanford Clinical 
Anatomy Department. Basically, it was created using 
stereoscopic images of different human body parts that 
are reconstructed in an accurate 3-dimensional (3D) repre
sentation of the human body using software. The user can 
dissect the digital body and peel off the skin to display 
muscles, the skeleton, internal organs, nerves, and blood 
vessels. Additionally, longitudinal, sagittal and horizontal 
sections can be made to understand the relationships 
between different parts of the body and internal organs. 
The gender can be changed since the images that were 
originally taken came from both male and female cada
vers. The table also has an imaging facility to show how 
the anatomy is envisioned through medical imaging, which 
supports the software’s integration in teaching of anatomy 
and imaging. After finishing a virtual dissection, a user can 
reset the digital body so that it is ready for another session, 
and thus Anatomage can be used repeatedly with no 
restrictions.8–10

In the Department of Anatomy at the College of 
Medicine, Umm Al-Qura University, cadaver dissection 
and 3D Anatomage are both used in teaching and learning 
anatomy. The main anatomical topics in the sessions are 
addressed using cadavers/dissected specimens, and then 
certain questions/tasks related to anatomical issues and 
their clinical correlation in the lesson are discussed in 
small teaching groups using 3D Anatomage. Therefore, 
the students are actively involved in conducting these 
tasks using 3D Anatomage, which enhances the students’ 
participation in the learning process, and they become 
active not passive learners.

Therefore, the aim of this study was to address stu
dents’ opinions on utilizing the virtual dissection table (3D 
Anatomage) technology as an additional tool to dissected 
specimens in learning anatomy and its effects on students’ 
deep understanding of the locations and relationships 
among different internal body structures.

Methods
The virtual 3D Anatomage table was applied in anatomy 
teaching in the Department of Anatomy College of 
Medicine, Umm Al-Qura University (UQUMED) starting 
with the 2017–2018 academic year. This study used an 
electronic questionnaire consisting of 6 questions 
(Figure 1A–F) addressing students’ perceptions of 

applying the 3D Anatomage table as additional resource 
to cadaver dissection in anatomy education (Appendix). 
The survey included items regarding the clarity and deep 
understanding of the topic and the application of anatomi
cal knowledge. Different anatomical topics were covered 
extensively during the 2nd and 3rd years of medical 
school. The questionnaire was completed by 78 medical 
students who studied anatomy using 3D Anatomage along
side conventional cadaver dissection in the Department of 
Anatomy at College of Medicine, Umm Al-Qura 
University. The responses were collected at the end of 
the third year after finishing anatomy lessons in the dis
section room. The data were analyzed using Excel. 
Frequencies and percentages were calculated.

The study was approved by the Biomedical Research 
Ethics Committee, Faculty of Medicine, Umm Al-Qura 
University, Makkah, Saudi Arabia. All participants pro
vided informed consent, in accordance with the 
Declaration of Helsinki.

Results
The questionnaires’ results showed that 81% (no=63/78) 
of the students preferred using 3D Anatomage as an addi
tional tool to cadaveric dissected specimens in learning 
anatomy. The majority of 73% (no=57/78) of the students 
indicated that they benefitted from applying the virtual 3D 
Anatomage in anatomy education (Figure 1). More than 
two-thirds (73%) (no=57/78) of the students found that 
applying 3D Anatomage during anatomy practical sessions 
with the engagement of students in the discussion 
enhanced active learning (Figure 1). 86% (no=67/78) of 
students strongly agreed that making sagittal, parasagittal, 
coronal and transverse sections of the digital body in 3D 
Anatomage (Figure 2) boosts their understanding of the 
locations and relationships of the different internal body 
structures (Figure 1). A high proportion of 90% (no=70/ 
78) of the students believed that the ability to rotate the 
digital body and dissect in 3D Anatomage helps in visua
lizing the body system (Figure 1). More than two-thirds 
(72%) (no=56/78) of the students preferred the incorpora
tion of imaging in 3D Anatomage, since it enables them to 
understand anatomy envisioned through medical imaging 
(Figure 1).

The end of the questionnaire was open-ended for any 
further comments, and one student declared the following: 
“It absolutely adds to my learning, I suggest allowing 
students to use it freely under close observation”. 
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However, another feedback was “It has cons though, very 
sensitive and sometimes it lags”.

Discussion
The introduction of the virtual dissection table 3D 
Anatomage in anatomy education has been increased. 
The incorporation of modern technology is inspiring 
ways to learn anatomy.11 Anatomage has some advantages 
compared to the use of cadavers, since the cost is minimal 
because of its unlimited use. There is no time consumption 
for embalming, dissection and disposal procedures. 
Additionally, the ability to study different human body 
parts in accurate 3Ds view and make longitudinal, sagittal 
and horizontal sections are beneficial to the deep under
standing of anatomy. The CT/MRI imaging integration in 
the table is useful for applying anatomical knowledge in 
clinical practice.

However, the cons of using Anatomage are the varia
tion in the human body (supernumerary muscles, variation 
in patterning of nerves and blood vessels) cannot be appar
ent onto the Anatomage table Moreover, the sense of touch 
of vessels, nerves and internal body structures cannot be 
gained, and the color of tissues is different from real 
ones.11,12 The variation in the learning resources of the 
anatomy using cadaver dissection and 3D Anatomage help 
in developing deeper learning, which increases knowledge 
retention and its clinical relevance.7,13 Therefore, 3D 
Anatomage was implemented in anatomy teaching in addi
tion to cadaver dissection in the department of anatomy at 
UQUMED.

The present study aimed to assess students’ opinions of 
this newly introduced virtual 3D Anatomage in terms of 
anatomy learning and its contribution to a deep under
standing of core anatomical knowledge. The results of 
this study showed that 81% of the participating students 

Figure 1 Comparing the students’ responses with yes (blue), no (red) and unsure (Orange). (A) Do you find that using 3D Anatomage as an additional tool to cadaveric 
dissected specimens is useful for learning anatomy? (B) Did you benefit from applying 3D Anatomage in learning anatomy? (C) Do you find that using 3D Anatomage during 
anatomy practical sessions enhances active learning? (D) Do you think that the ability to make sections of the body (sagittal, parasagittal, coronal and transverse) in 3D 
Anatomage enhances your understanding of the locations and relationships of different internal body structures? (E) Do you think that the ability to rotate the body and 
dissect in 3D Anatomage helps in visualizing the body system? (F) Do you think that incorporation of imaging in 3D Anatomage enables your understanding of anatomy as it 
is envisioned through medical imaging?
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favored the utilization of 3D Anatomage as additional tool 
to cadavers to acquire a better understanding of anatomy. 
The majority of them benefitted from applying this new 
learning resource in anatomy education. Similarly, Custer 
and Michael14 found that imaging science students appre
ciated using Anatomage since it had a positive influence 
on their learning anatomy experience. Brown et al15 found 
that the interactive nature of the Anatomage virtual dis
section table made students more engaged in the learning 
process. Similarly, our students found that applying this 
strategy that allowed them to answer questions, discuss 
and share thoughts on certain anatomical knowledge using 
Anatomage enhanced active learning.16,17 Accordingly, 
this would help to develop skills for scientific reasoning, 
self-dependent study, the value of teamwork and interper
sonal skills.18–20

In the present study, 86% of students agreed that the 
sectional planes in Anatomage improved the ability to 
identify the relative locations of different internal body 
structures. It also showed that 90% of the participating 
students believed that Anatomage helps in visualizing 
the body system due to the ability to rotate the digital 
body and accordingly provided a better understanding 
of Anatomy. In agreement with the findings of this 
study, it has been found that students understand the 
locations and relationships of different internal struc
tures when utilizing Anatomage compared to the 

students using cadaver dissection.12,21,22 Moreover, a 
high proportion of participating students benefitted 
from the integration of imaging in 3D Anatomage, 
since it enabled them to understand how anatomy envi
sioned through medical imaging prepared them for 
clinical practice.

In conclusion, this study was aimed to address stu
dents’ feedback on applying 3D Anatomage as an addi
tional tool to conventional cadaver dissection in learning 
anatomy. Based on the results of this study and others, 
using the 3D Anatomage virtual dissection table is useful 
in anatomy education, and it is recommended that it be 
used as an anatomy learning resource in addition to cada
vers. Further studies are required to investigate the effec
tiveness of Anatomage as an additional tool to cadaver 
dissection in learning anatomy by comparing students’ 
performance in anatomy in two groups, one group is 
using only cadaver dissection compared to the other 
group using Anatomage alongside with dissection. It is 
also required to examine whether using Anatomage in 
conjunction with dissection can promote anatomical 
knowledge retention for long time.
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Figure 2 Different spatial planes of internal body structures in 3D Anatomage.
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