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Abstract

Background: Smart anatomy is an emerging interdisciplinary field that utilizes digital technology, information technology,
artificial intelligence (Al), and other modern technological means to study, display, and apply human anatomy. The emergence of
smart anatomy as a discipline is not accidental; it is a response to the actual needs of modern, information - based anatomy
teaching and the development of modern medical science. It is equipped with digital and information technology and is an
inevitable product of the Al era. Objective: The use of smart anatomy laboratories for anatomy teaching is conducive to opening
up new fields of research in anatomy education, changing the traditional expression and teaching modes of human anatomy, re -
evaluating the relationship between anatomy and other disciplines, and utilizing more extensive and detailed anatomical atlases
for teaching. This approach aims to completely transform the traditional, cumbersome laboratory settings. Results: Currently,
there are no reports on the use of smart anatomy laboratories for anatomy teaching research. Existing reports on smart anatomy
teaching only cover certain aspects, such as creating smart classrooms for human anatomy using "Rain Classroom." Conclusion:
This paper introduces the resource allocation, application scope, and management of newly - established smart anatomy
laboratories. It also analyzes the characteristics and advantages of using smart anatomy laboratories for anatomy teaching,
providing new insights and references for the development and teaching research of smart anatomy.
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1. Introduction

Establishment, Equipment Configuration, and Teaching
Resource Allocation of Smart Anatomy Laboratories. At pre-
sent, based on the different hardware and software conditions
of each institution, the following standards for the establish-
ment of smart anatomy laboratories and basic equipment con-
figuration are proposed for reference. The area of each labora-
tory is generally 90 - 120 m=depending on the number of
students [1]. A smaller area is not conducive to the installation
of various instruments and equipment or the display of speci-

mens and models, while a larger area is not conducive to
classroom control [2]. Each laboratory is equipped with 8 - 10
dissection tables with fully - automated internal and external
ventilation systems for freezing and refrigeration, 4 - 8 digital
human anatomy systems (each digital human anatomy system
is equipped with teaching resources including systemic anat-
omy, regional anatomy, sectional anatomy, clinical cases, 3D
human specimens, anatomy micro - courses, and self - study
resources), 1 specimen - teaching system, and 8 - 10 surgical
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shadowless lamps. Each laboratory is also equipped with a
laboratory and equipment control system. Additionally, bottled
specimens, teaching specimens, and models for various sys-
tems are provided according to the actual needs of teaching.

2. Scope of Application of Smart
Anatomy Laboratories

2.1. Scope of Application for the Discipline of
Anatomy

Based on the existing hardware and software resources of
smart anatomy laboratories, the smart anatomy teaching
model can be used for the instruction of disciplines such as
systemic anatomy, regional anatomy, sectional imaging
anatomy, kinesiology, and clinical applied anatomy.

2.2. Scope of Application for Student Levels

Depending on the depth of the teaching resources available,
the smart anatomy teaching model can be implemented for
anatomy education among undergraduate, master's, and doc-
toral students.

2.3. Scope of Application for Student Majors

Given the breadth of the teaching resources available, the
smart anatomy teaching model can be applied to the anatomy
education of students in various majors, including clinical
medicine, basic medicine, nursing, preventive medicine, la-
boratory medicine, stomatology, pharmacy, magnetic medi-
cine, intelligent medicine, hospital management, biomedical
science, sports, human anatomy art, and sculpture.

It is evident that, with its rich array of teaching resources, the
smart anatomy laboratory is capable of conducting smart

anatomy teaching across various related disciplines of anatomy.

It can also cater to students at different academic levels and
from multiple related majors. Therefore, the construction and
investment in smart anatomy laboratories offer a high cost -
effectiveness ratio and represent a new attempt and practical
exploration in line with the modern trends in anatomy teaching.

3. Management of Smart Anatomy
Laboratories

3.1. Pre - class Management of Smart Anatomy
Laboratories

Turn on the instruments and equipment 0.5 hours in advance,
and prepare the laboratory conditions (laboratory environment
temperature control system and ventilation system), laboratory
bench conditions, teaching courseware, specimens and models,
projection - teaching system, digital human and various learning
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resources, etc., to provide guarantees for the environmental,
hardware and software conditions required for the formal applica-
tion of classroom teaching in smart anatomy laboratories [3, 4].

3.2. Management of Smart Anatomy
Laboratories During Class

Adjust the laboratory temperature control and ventilation
systems at any time to create a suitable external environment
for students' learning. Ensure the activation of the digital
human system and various software - based learning resources
to create a conducive internal learning environment [5].
Maintain the display of various system specimens and models
to provide a practical learning environment for students.

3.3. Post-class Management and Equipment
Maintenance of Smart Anatomy
Laboratories

After class, in accordance with laboratory management re-
quirements, all instruments and equipment should be turned off,
except for the fully - automated freezing and refrigeration dis-
section tables used for preserving cadavers, which should re-
main on. This helps protect the equipment, extend its lifespan,
and ensure fire safety in the smart anatomy laboratory.

3.4. Routine Management of Smart Anatomy
Laboratories

3.4.1. Specimen Storage and Preservation

Maintaining the freshness of specimens is essential for the
quality of anatomy laboratory classes. The fully - automated
freezing and refrigeration dissection tables equipped in smart
anatomy laboratories can be adjusted to a suitable temperature
range for specimen preservation and can store specimens in a
sealed manner. These tables remain operational at all times,
ensuring the long - term quality of specimens and preventing
the evaporation of preservatives.

3.4.2. Teaching Resource Updates

In addition to upgrading the digital human software, the
content and format of teaching courseware can be updated at
any time according to the students' majors to meet their
learning needs.

4. Advantages of Smart Anatomy
Laboratories

4.1. Significantly Enhances the Efficiency of
Teaching and Learning

One - key operation of the class - management system for


http://www.sciencepg.com/journal/cmr

Clinical Medicine Research

http://www.sciencepg.com/journal/cmr

starting and ending classes, touch - screen operation on LED
screens, functions for writing on the board and editing
courseware, the use of specimen - teaching systems, and in-
telligent management of various teaching resources provide
great convenience for teachers' lectures and improve the effi-
ciency of "teaching".

Students can make full use of the cadaver specimens,
models, and various electronic learning resources equipped in
the smart anatomy laboratory. They can also observe the
structures inside cavities through the operating - room - type
lights, which greatly facilitates their learning and enhances
the efficiency of "learning".

4.2. Facilitates Management Before, During,
and After Class, as Well as Routine
Laboratory Management

Despite the wide variety of instruments and equipment in
smart anatomy laboratories, the adoption of intelligent -
management models makes it extremely convenient to man-
age the laboratory before, during, and after class, as well as in
daily operations.

Before class, technicians can remotely turn on the labora-
tory, and teachers can start the computer host and LED screen
with a one - key class - start system. During class, both
teachers and students can access the required learning re-
sources as needed. After class, teachers can shut down the
computer host and LED screen with a one - key class - end
system, and both teachers and students can turn off the
equipment using the central control screen in each laboratory.

4.3. Strengthens the Connection with Clinical
Disciplines

Anatomy is the foundation of all clinical disciplines.
Among the numerous learning resources in smart anatomy
laboratories, in addition to introducing the normal structures
of various human systems, there are also clinical cases based
on anatomical knowledge. These resources analyze the clin-
ical significance of these structures from multiple perspec-
tives. This not only increases students' interest in learning
anatomy but also lays a necessary anatomical foundation
for future studies in clinical disciplines and provides stu-
dents with an early understanding of various clinical fields.

4.4. Fosters Inspiration for Research Ideas and
Innovative Thinking

When presenting the normal structures of various human
systems, questions related to current medical issues are raised
based on the morphological characteristics of each system. This
provides ideas for medical research and is conducive to the cul-
tivation of students' innovative thinking, which can offer certain
insights for students' long - term career planning [6, 7].
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4.5. Facilitates the Implementation of
Ideological and Political Education in
Courses

Smart anatomy laboratories facilitate the seamless integra-
tion of ideological and political education content into
teaching materials. This content can be incorporated into any
stage of teaching without disrupting the continuity of the
material. Important ideological and political education con-
tent can be vividly displayed, demonstrated, and disseminated
through various laboratory media. This approach leaves a
deep impression on students, is easily accepted, and further
stimulates their interest in learning anatomy.

5. Deep Reflections on the Construction
and Application of Smart Anatomy
Laboratories

Although the traditional anatomy teaching model will still
exist in many aspects in the future and remain in the teaching
process of anatomy, and the coexistence of different forms of
anatomy teaching methods may continue for a long time, it
cannot be denied that the establishment of smart anatomy
laboratories will fully usher in a new era of smart anatomy
teaching to meet the actual needs of the rapidly developing
modern medical system and to maintain the status of anatomy
as a cornerstone discipline in modern medicine [8, 9]. The
creation and implementation of smart anatomy laboratories
should not only focus on their appearance and form but, more
importantly, on their connotation and essence, carefully ap-
preciating their profound mysteries and the rigorous structure
of their extensive system [10-14]. The establishment and
development of smart anatomy as a discipline is not some-
thing that can be achieved overnight. It requires the collective
wisdom and forward-looking actions of experts from multiple
related disciplines and fields to be realized and to provide the
driving force and strategies for its development and contin-
uous progress. Existing deficiencies and shortcomings in
smart anatomy laboratories should be further improved, and
incomplete project content should continue to be completed
[15-18]. Perfection should be pursued in every aspect and at
every stage, striving for continuous improvement. The
teaching and learning of anatomy should be closely integrated
with the establishment of smart anatomy laboratories, be-
coming one entity. Throughout the teaching and learning
process, an immersive academic atmosphere should be deeply
felt, highlighting the unique advantages of smart anatomy
teaching. With smart anatomy laboratories as support, the
implementation of smart anatomy teaching becomes a natural
progression. As times develop, smart anatomy will make new
progress in various fields, and the establishment and applica-
tion of smart anatomy laboratories can timely incorporate the
latest research advancements of smart anatomy into the
teaching content of anatomy [19-23]. If the smart anatomy
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laboratory is merely relied upon while still using traditional
anatomy teaching models, even if new research advancements
are made in smart anatomy, it will be difficult to integrate
them into actual anatomy teaching in a timely manner. It is
evident that the establishment of smart anatomy laboratories,
the availability of anatomy teachers and technicians with
smart anatomy teaching ideas and professional qualities, are
necessary guarantees for the implementation of smart anat-
omy teaching [24, 25]. The establishment of a more intelli-
gent Al - assisted anatomy teaching platform is an important
issue that needs to be urgently addressed [26, 27]. In this way,
institutions that have not yet invested a large amount of funds
in building smart anatomy teaching laboratories can rely on
Al - assisted anatomy teaching platforms to explore smart
anatomy teaching and achieve an advanced smart anatomy
teaching model that is in line with the development of the
times. Although the author has proposed the implementation
and existing advantages of smart anatomy teaching, there is
still a long way to go to achieve truly meaningful smart
anatomy teaching. How to make the research and application
of smart anatomy teaching more extensive and in-depth
through the joint efforts of all, and to continuously adjust,
improve, perfect, and popularize it with the development of
the times, is the goal and direction of the development and
progress of smart anatomy teaching.

Abbreviations

LED Light-emitting diode

Author Contributions

Zugiang Hang is the sole author. The author read and ap-
proved the final manuscript.

Conflicts of Interest

The author declares no conflicts of interest.

References
[1] He Hongyun, Deng Yihao. Application of "Rain Classroom" -
Based Smart Teaching in Human Anatomy Teaching [J]. Basic
& Clinical Medicine, 2019, 39(11): 1649-1652.

[2] Yang Yujie, Liu Fang, Xu Jiajun, et al. Construction of a Smart
Classroom for Regional Anatomy Based on Cloud Class [J].

Basic Medical Education, 2021, 23(1): 44-47.

[3] Yu Ji, Wang Lingyan. Creating a Smart Classroom for
Human Anatomy Using Rain Classroom [J]. Chinese
Journal of Continuing Medical Education, 2022, 14(15):

164-167.

[4] Wang Jiangkun, Shen Rong, Zhang Lang, et al. Exploration

and Practice of Smart Teaching for Regional Anatomy Based

167

[5]

(6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

on Digital Educational Resources [J]. Chinese Journal of
Medical Education Technology, 2023, 37(5): 596 - 599.

Xie Na, Liang Na, Peng Gehong, et al. Integration of Echo-
cardiography and Human Anatomy Courses [J/OL]. Basic
Medical Education, 2025, (02): 164-168 [2025 - 03 - 10].
http://doi.org/10.13754/j.issn2095-1450.2025.02.15

Liu Xia. Application of OBE - Based Blended Teaching in
"Human Anatomy and Physiology" for Laboratory Medicine
Majors [J]. Industry & Science Forum, 2025, 24(01): 158-161.

Song Yilan, Wang Chongyang, Jiang Haison, et al. Application
of New Media Teaching and Cultivation of Innovative Practi-
cal Abilities [J]. Journal of Yanbian University (Medical Sci-
ence), 2024, 47(06): 786-788.
http://doi.org/10.16068/j.1000-1824.2024.06.032

Jiang Nan, Huang Zhou, Huang Jinyu. Exploration and Im-
plementation of Ideological and Political Construction of Im-
aging Anatomy Courses in Colleges and Universities in the New
Era [J]. Forum on Education and Teaching, 2024, (51): 121 - 124.

Jin Yuanyuan, Wang Shuiquan, Sun Yuhang, et al. Analysis of
Influencing Factors and Differences in Medical Students'
Willingness to Donate Corpses [J]. Journal of Anatomy Re-
search, 2024, 46(06): 593 - 596.
http://doi.org/10.20021/j.cnki.1671-0770.2024.06.13

Wang Hui, Ye Meng. Construction of a Smart Anatomy Course
System for Vocational Nursing Majors Based on the Integra-
tion of Teaching, Learning, Evaluation, and Improvement [C]//
Shanghai Nursing Society. Proceedings of the Sixth Shanghai In-
ternational Nursing Conference (Part 2). Shanghai SiBo Vocational
and Technical College, School of Health Technology and Nursing,
2024: 1. http://doi.org/10.26914/c.cnkihy.2024.059233.

Deng Qinghua. Exploration of Ideological and Political Con-
struction Paths for Human Anatomy and Physiology Courses
in the New Era [J]. Journal of Hulunbuir University, 2024,
32(05): 107-112.

Wang Peijie, Liang Hongsen, Zhang Qiwei, et al. Application
of Thoracoscopy Videos in Clinical Anatomy Teaching [J].
Chinese Journal of Continuing Medical Education, 2024,
16(20): 124-128.

Zhang Lu, Huang Jinbin, Zhong Zheng. Analysis of the Path of
Integrating AIGC into Primary School Science Inquiry Activi-
ties Supported by Scaffolding Teaching Strategies - Taking the
School - Based Course "Dissection of Water Hyacinth" as an
Example [J]. Chinese Journal of Information Technology in
Education, 2024, (15): 82-85.

Zhou Jing, Ma Shijun, Wang Jie, et al. Exploration of Im-
proving the Quality of Master's Training in Anatomy and Em-
bryology in Medical Colleges Relying on Ideological and Po-
litical Courses [J]. Continuing Medical Education, 2024,
38(08): 128-131.

Lv Ying, Huang Wandan, Ye Bingkun, et al. Practice and Re-
flections on Ideological and Political Teaching in Anatomy
Courses by Young Teachers [J]. Medical Theory and Practice,
2024, 37(17): 3046-3048.
http://doi.org/10.19381/j.issn.1001-7585.2024.17.059


http://www.sciencepg.com/journal/cmr

Clinical Medicine Research

http://www.sciencepg.com/journal/cmr

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Zhang Sijia, Zhu Hong, Sun Yan, et al. Improving Interest in
Human Anatomy Laboratory Courses to Enhance Teaching
Effectiveness [J]. Technology Wind, 2024, (15): 29 - 31.
http://doi.org/10.19392/j.cnki.1671-7341.202415010

Luo Huan, Wang Ruifeng. Innovative Practice in Teaching of
Human Anatomy and Embryology [J]. Chinese Journal of
Multimedia and Network Teaching (Mid - Month Edition),
2024, (04): 83-86.

Tang Wan, Wang Fan. Practice and Experience of Anatomy
and Surgical Illustration Courses [J]. Journal of Anatomy Re-
search, 2024, 46(01): 94-98.
http://doi.org/10.20021/j.cnki.1671-0770.2024.01.19

Zhou Yucang, Li Ligeng, Li Junran, et al. Design and Appli-
cation of a Shield - Preventing Rack for Live - Streaming
Clinical Anatomy Operations [J]. Journal of Anatomy, 2023,
46(05): 433-435.

Yin Qi, Chang Hongfei. Exploration and Practice of Teaching
Models for Undergraduate Artistic Anatomy Courses under
"5G + Virtual Simulation" Technology [J]. Internet Weekly,
2023, (12): 67-69.

Yang Yanping, Cui Jian, Wang Zheng, et al. Practice of ldeo-
logical and Political Teaching Models for Human Anatomy
and Physiology Courses under New Situations [J]. Talent
Intelligence, 2022, (24): 55-57.

Li Yulin, Zhang Qinxin, Luo Chao, et al. Teaching Research
and Practice of Human Anatomy Sketching Courses for Clin-

168

(23]

[24]

[25]

[26]

[27]

ical Medicine Undergraduates [J]. Journal of Chengdu Uni-
versity of Traditional Chinese Medicine (Educational Science
Edition), 2022, 24(01): 51-54.

Zhou Xiangxin, Zhang Cuiming, Liu Lingxue. Exploration of
Professional Dedication Education for Normal Students in
Human Anatomy and Physiology Courses [J]. Journal of Mu-
danjiang Normal University (Social Science Edition), 2021,
(06): 107 - 109.
http://doi.org/10.13815/j.cnki.jmtc(pss).2021.06.014

Jiang Lei. Discussion on Teaching of Animal Anatomy
Courses Based on Smart Classroom [J]. Poultry Industry, 2020,
31(12): 89-90.
http://doi.org/10.19567/j.cnki.1008-0414.2020.12.047

Jiang Ping, Yao Qiaoling, Meng Kegele, et al. Exploration of
Theoretical Teaching of "Human Anatomy and Physiology" [J].
Modern Medical and Health, 2020, 36(21): 3501-3503.

Zhao Xiao, Qi Dong, Li Zhenyu, et al. Preliminary Application
of Graphic Teaching Method in Oral Anatomy and Physiology
Wax Tooth Carving Laboratory Courses [J]. Health Vocational
Education, 2020, 38(13): 10.

Yin Shidi, Shi Jianchao. A Preliminary Analysis of the Explo-
ration and Application of Ideological and Political Elements in
the Course of "Human Anatomy and Embryology” - Taking
"Vertebrae and Vertebral Connections” as an Example [J].
Journal of Anatomy Research, 2020, 42(03): 287-288.
http://doi.org/10.20021/j.cnki.1671-0770.2020.03.026


http://www.sciencepg.com/journal/cmr

