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Abstract: Breast cancer has become one of the most common malignant tumors of women
all over the world, which constantly threatens the health of women all over the world.
According to incomplete statistics, there are about 249,000 new cases every year, and the
incidence of breast cancer among women in China has always been high, making it the
second highest incidence country in the world, second only to the United States. With the
continuous development of computer technology, medical and clinical aspects are
gradually becoming individualized and refined. Therefore, with the development of
medical technology and information technology, lower-risk clinical surgery can be
achieved to ensure the safety, effectiveness and efficacy of breast clinical surgery. Virtual
technology has promoted the development of holistic medical technology, and the
development of mixed reality (MR) technology and augmented reality (AR) has got
excellent display and superiority in the whole medical clinical application, which makes
virtual technology can be developed and applied in clinical teaching of breast cancer,
which is the inevitable trend of the development of clinical surgery for breast cancer. In
this study, through the application of MA and AR technology in breast cancer clinical
surgery, and through its application in surgery and surgical clinic, it is expected that virtual
reality technology will be integrated with clinical work to further improve the quality level
of breast cancer clinical technology and promote the development of breast cancer clinical
technology.

1. Introduction

About 60,000 people will die of breast cancer every year, and the mortality rate of breast cancer
is constantly increasing, and it has become one of the cancers with a rapid increase in mortality in
cities. Some studies have shown that more than 20% of breast cancer clinical palpation is the
content of impression, which makes breast cancer continuously important and treated on the basis
of low activity level, which makes its early judgment and treatment have important significance [1].

Nowadays, with the development of digital technology and the update of digital technology,
people put real social activities into the real virtual environment. In addition to activities such as
study and work, people also spend a large part of their time in events in the virtual world through
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activities such as movies, which strictly exceeds the time in the real world to a great extent [2].
People's use of virtual reality equipment pushes the whole virtual reality technology to different
fields. The development of all walks of life gradually has the application and development of virtual
reality technology, which makes people immersed in it and easily realized, and promotes the
continuous development of virtual reality to a certain extent [3]. The use of Head Mounted Display
makes people's immersion easier to realize and promotes the development of virtual reality to a
certain extent. With the continuous application and progress of virtual reality technology, MR and
AR technologies have gradually become the focus of the development of virtual reality technology
[4].

From the application of AR and MR technology in breast cancer clinical technology, through
preoperative planning, surgical training and manual reduction, this study hopes that the
development of virtual reality technology and breast cancer technology will be integrated, which
will further improve the quality of breast cancer technology and promote the continuous
development of breast cancer in medical level [5].

2. Research Background
2.1 Basic Overview of AR and MR Technology

AR technology originated from the head-mounted display device in 1986, which put the virtual
information of the virtual world into the real world through computer-related technology, and
displayed the application of the virtual world in a picture, and to some extent, it can combine the
virtual and the real, and realize the integrated real-time interaction and three-dimensional
expression (Figure 1)[6]. In recent years, in addition to the development of AR technology, MR
technology is also developing rapidly with each passing day. It is a direct response of real space,
which puts virtual space scenes, virtual spaces and users together to realize the overlapping of
interactive information and immediate feedback. It makes it have the real presentation form of
virtual reality and virtual three-dimensional space. The overall construction of AR technology is the
perfect fusion of "real scene” and "virtual scene", which is a concrete expression of users' ability to
perceive their surroundings. Therefore, we can know that MR technology is the integrated fusion of
VR technology and AR technology, which makes the surrounding environment visible, and belongs
to the overall enhanced version and strengthening measures of AR technology. Compared with AR
technology, MR technology is a stronger one, and it contains (Figure 2)[7].

Figure 1: AR technical schematic diagram
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Figure 2: Schematic diagram of Mr Technology

2.2 Technical Differences between AR and MR

MR technology is fundamentally the coupling of AR and VR technology, and it is an emerging
technology that extracts their advantages and abandons their disadvantages. It can be regarded as
the development of both technologies. Besides, there are some significant differences between them
[8]:

(1) The difference between them lies in whether the book can clearly identify the position of the
virtual object. The former has obvious distinction and identification, but the latter does not [9].

(2) The two can distinguish the difference between virtual and reality to a certain extent. AR can
clearly distinguish and identify, but MR can't make obvious differences. In 2015, Magic Leap
launched a movie with whales jumping out of the sea level as the main content, which made it
impossible for people to effectively distinguish virtual objects from real objects in the film,
although such videos can only be proved to need video special effects in the later stage [10]. It is
not a real mixed reality method, but it has brought the research direction of MR technology
development to mankind to a certain extent. It can be seen that although VR technology is illusory
and cannot be confirmed, it brings the overall consciousness of users into the illusory natural
environment. What technology can know is that both AR and MR will eventually form a complete
development route and development needs, so it is impossible to cater to the technology in every
scene in a single technology [11].

2.3 Application of VR, AR and MR Technologies

Nowadays, VR and MR technology have been applied to various professions, which are of great
use in military affairs, training and professional teaching [12]. The use of virtual reality technology
in real environment and application has promoted the development of VRAR (augmented virtual
reality) technology, and people can freely use the development of the virtual and real world, which
has attracted great attention. Nowadays, the development of many industries and professions is
wandering between the combination of reality and reality, which makes the overall MR technology
get great attention. At present, many experimental projects of audio-visual enhancement have
emerged. Many experimenters have practical uses and applications in many aspects such as film
entertainment. Adding virtual reality to the real environment has become the focus of people's

88



attention. The rapid development of science and technology has combined virtual reality with each
other. People can also transform and use MR and AR at will. Nowadays, the latest hot spots and
research progress in the application of MR and AR mainly focus on hearing and vision, which
makes the whole research institution think that they have a market, but there is still some ambiguity
in their market development and market concept in the future. In terms of vision, people think that
AR and MR have a more market than the original VR, and the market concept between them is
vague. This is because of the main market positioning and development of MR and AR, and it has a
large development space. Nowadays, many enterprises are also keen to apply display technology to
the core research and development, that is, the research and development of display panels. The
overall display panel developers still stay in the large-scale industries, and the development
opportunities left to the overall small industries and studios still have certain limitations. However,
many companies around the world have begun to use MR and AR technologies. However, there are
still some problems in the technical development of VR and MR, the main performance of which is
that there are unlimited methods in the application field, and the actual use period is relatively short
on the basis of the application function of the whole client, which makes the visual angle constantly
enlarged. The situation of high price is gradually becoming the main line. In the development
process of virtual reality technology, the development of Google and Microsoft is oriented to the
rights and interests of all ordinary consumers, and finally turned to the overall demand of enterprise
users. Ordinary consumers are discouraged from the high-quality demand for overall services,
keeping the industry scale within a small range, and the laying of 5G technology has made Internet
technology a well-formed cloud computing situation [13]. 5G technology can precipitate the
computer technology into the internet boundary which is closer to the user's location, making it
more suitable for the demand of high bandwidth and low energy consumption, which makes the
internet demand provide an integrated opportunity for the development of AR and MR in the future.
The overall advantage is that the power consumption output of equipment is reduced, the overall
technical level is improved, the volume and overall weight of equipment are continuously reduced,
and the overall production cost is reduced, which gradually provides a new seal for the development
of AR and MR equipment, making it mixed reality and virtua (Figure 3) [14].

Figure 3: Application of Mr and AR technology in specialty
3. Application of AR and MR Technology in Clinical Operation of Breast Cancer

In the development of MR technology and AR technology, VR technology has been widely used
in the identification of breast cancer symptoms and the application of breast cancer clinical surgery.
In addition, it can also relieve the overall depression and anxiety of patients, relieve their pain,
reduce related symptoms, reduce the occurrence of injury complications and improve their
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cognitive dysfunction. Its main application methods are to improve virtual scenes, which can be
provided in MR and AR technology [15]. It is used for the overall health education of patients, so
that patients can have a deeper use of health. In the existing research, patients with breast cancer
can intuitively and effectively observe the treatment environment through the display screen by
using radiotherapy technology and relying on the 18-week MR treatment plan, so that the treatment
can be more effectively integrated and improved, and the treatment path can be strengthened. The
tumor of breast cancer can be located in the patient's heart, breast and various surrounding
anatomical structures, and the whole 3D visual effect is used to change and influence the radiation
dose, so that the radiation depth can be guaranteed and visualized, thus enhancing the patient's
understanding of the whole radiotherapy system, strengthening the patient's cognition of its disease
and the overall satisfaction measures of cancer treatment[16]. In other aspects, the whole virtual
scene can reduce the negative emotions of patients. In this study, 94 patients with breast cancer
were treated with AR and MR, and treated with standard group. The treatment with AR technology
experienced different levels of virtual scene judgment by exploring animal climbing and swimming.
The results showed that VR technology was beneficial to improve depression, fatigue and other
forms, and patients could participate in it all the time, so as to achieve the purpose of rehabilitation
training, and make the whole rehabilitation training action gamified, so that subjects could expand
the training of virtual games while making a breakthrough in the game, and improve the range of
motion of the whole shoulder joint (Fi_gure})[l?].

Figure 4: Virtual technology improves patients' communication depression in medical treatment.

In the overall effectiveness of patients' rehabilitation training, the situation of rehabilitation
training is conducive to the mixed service of ability and function, which makes the rehabilitation
training of breast cancer patients improve continuously, limits the space and environmental factors,
improves the overall training plan, makes patients easily feel overall burnout, and makes patients'
rehabilitation training begin to decrease. Diversified virtual environment can promote the reshaping
of nerves and strengthen the overall movement and learning. In order to continuously improve the
training environment for patients, so that patients can carry out autonomous training, some
researchers have divided breast cancer surgery into four stages, and according to them, they have
introduced and designed corresponding MR and AR technologies, so that patients can complete the
overall training and rehabilitation and the continuous selection of physical condition by watching
3D rehabilitation exercises, and the overall collection of somatosensory facilities can improve the
standard data and exercise data of patients and carry out intervention after three months. Uploading
the standard data of rehabilitation training and physical condition, in the process of virtual reality
exercise, the overall exercise intensity is increased, and it is constantly adjusted according to the
patient's tolerance [18].
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When using intervention therapy, AR and MR can reduce the chronic pain of female breast
cancer patients who receive standard treatment and VR intervention in breast cancer technology,
which can distract patients' attention to some extent, break their overall obstacles and fears of
exercise, promote the overall limb recovery of patients, and can alleviate the pain of cancer patients
as a whole. The whole VR rehabilitation training provides a rich entertainment and competitive
environment for patients, which breaks the obstacle of fear of exercise as a whole, but it may also
lead to adverse reactions such as drug addiction, which improves their adverse reactions to drugs
and improves patients' acceptance of treatment.

The overall form lacks certain interest, which specifically reduces the learning initiative of
medical officials, which enables it to improve the overall clinical teaching results, especially for
improving traditional teaching methods, which can greatly improve the learning and reduce the
learning initiative of medical students, and the clinical teaching effect is not good (Figure 5).

Figure 5: The first MR scanner in the world

Doctors need to master the anatomy around the lesion to avoid the occurrence of overall
complications, but for young doctors, the overall reduction experience is insufficient and the overall
success rate is low, so it is necessary to strengthen the simulation training on the platform on
weekdays to meet the overall technology of MR and AR, and professional training to meet this skill
is needed (Figure 6)[19].

Figure 6: Clinical observation of breast cancer

In the development of information synchronization, the actual suffering is solved. For various
factors, planning is an important influencing factor, which can make doctors have the overall ability
training before operation, ensure their information synchronization to a certain extent, and solve the
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related mechanism research. In the operation process of Zhengi, the cultivation of surgical ability
and whether the operation can be successfully completed are determined by many factors. At the
same time, when doctors train their planning ability again, the direct way to solve the problem and
improve the safety and effectiveness of the whole operation. Similarly, by simulating virtual
surgery technology for patients, the technology can be completed, and various technologies can be
continuously improved to realize the research and development of the ability training platform and
improve the surgical standards f trainees (Figure 7).

>

Figure 7: Schematic diagram of the application of virtual reality technology in clinic

Virtual reality technology can improve the situation that only a part of the anatomical structure in
the picture can be seen, which will make the doctor's understanding of surgery not deep enough.
With the minimally invasive improvement of orthopedic surgery, with the help of virtual reality
technology, related problems can be fundamentally solved, so that students can continue to learn
and develop to a certain extent. This is the core of breast cancer surgery clinic and an effective way
to improve breast cancer surgery teaching.

4. Summary

Breast cancer surgery is the most common malignant tumor in women's diseases, and the use of
related virtual reality technology is the core to realize the overall surgical development. Through the
application of MA and AR technology in breast cancer clinical surgery and its application in
surgery and surgical clinic, it is expected that virtual reality technology will be integrated with
clinical work to further improve the quality level of breast cancer clinical technology and promote
the development of breast cancer clinical technology.

Acknowledgements

This article is supported by the Xi‘'an Science and Technology Plan Project - University Institute
Science and Technology Personnel Service Enterprise Project "3D Digital Reconstruction and
Application of AR/MR Technology in Medicine™ (Project No. 22GXFW0144).

References
[1] Radu lulian, Yuan Josia, Huang Xiaomeng, Schneider Bertrand. Charting opportunities and guidelines for

augmented reality in makerspaces through prototyping and co-design research. Computers & Education: X Reality,
2023, 2.

92



[2] Najmi Ali Hassan, Alhalafawy Waleed Salim, Zaki Marwa Zaki Tawfiq. Developing a Sustainable Environment
Based on Augmented Reality to Educate Adolescents about the Dangers of Electronic Gaming Addiction. Sustainability,
2023, 15(4).

[3] Baumann Sarah, Arthurs Leilani A. Augmented Reality Technology Used for Developing Topographic
Map-Reading Skills in an Earth Science Course and its Potential Implic ations in Broader Learning Venues. Journal of
Science Education and Technology, 2023, 32(2).

[4] Chen Lu. Research on the Impact Mechanism of Augmented Reality Technology on Tourist Experience. Advances in
Computer, Signals and Systems, 2022, 6(7).

[5] O'Connor Antonia, Sharrad Kelsey, King Charmaine, Carson Chahhoud Kristin. An Augmented Reality Technology
to Provide Demonstrative Inhaler Technique Education for Patients with Asthma: Interview Study among Patients,
Health Professionals, and Key Community Stakeholders. JMIR formative research, 2023, 7.

[6] Murragas Adriana, Martins Maria Vaz Paula, Ferreira Daniel Cipriani Carlos, Godinho Marques Tiago, Ferreira
da Silva Marques Augusto. Data Mining of MR Technical Parameters: A Case Study for SAR in a Large-Scale MR
Repository. International Journal of E-Health and Medical Communications (IJEHMC), 2021, 12(1).

[7] Patil Manisha D., Lopez L.D., Beheshti J., Large A., Clement I.,Lessick S., Kraft M., Frost M., Goates M. C., Cheng
S., Burdea G., Coiffet P., Dyer E., Swartzlander B. J., Gugliucci M. R., Dyer E., Swartzlander B. J., Gugliucci M. R.,
Sample A., Howard S., Serpanchy K., Lewin K., Hall N., Lischer Katz Z., Cook M., Hardesty J., Johnson J., McDonald
R. H., Carlisle T., Massis B., Lund B. D., Wang T.. AR, VR and MR technologies and their implementation in libraries.
Delta National Journal Of Multidisciplinary Research, 2021,8(1).

[8] Chalasani Pavani, Taljanovic Mihra, Segar Jenn, Farr Kiah, Win Hninyee, Wertheim Betsy C, Chu Pilli Michele,
Ehsani Sima, Roe Denise J, Gimber Lana. Diffuse tensor imaging of lower extremities: a novel MR imaging technique
for chemotherapy-induced peripheral neuropathy.. Breast cancer research and treatment, 2020, 184(prepublish).

[9] Basile Kerleroux, Jean Philippe Cottier, Ké&in Janot, Antoine Listrat, Dominique Sirinelli, Baptiste Morel.
Posterior fossa tumors in children: Radiological tips & tricks in the age of genomic tumor classification and advance
MR technology. Journal of Neuroradiology, 2020, 47(1).

[10] Ackman Jeanne B, Nitiwarangkul Chayanin, Mercaldo Sarah F. Extent of Intraprotocol and Intersite Variability of
Thoracic Magnetic Resonance Acquisition Times at a Large Quaternary Institution: MR Technologist Insights as to Its
Causes.. Journal of thoracic imaging, 2019, 34(6).

[11] Katarina Petrujki¢, Nebojsa Milosevi¢, Nemanja Rajkovi¢, Dejana Stanisavljevi¢, Svetlana Gavrilovi¢, Dragana
Dzelebdzi¢, Rosanda Ili¢, Antonio Di leva, Ruzica Maksimovi¢. Computational quantitative MR image features - a
potential useful tool in differentiating glioblastoma from solitary brain metastasis. European Journal of Radiology,
2019, 119(C).

[12] Water Resources; Researchers at King Saud University Have Reported New Data on Water Resources (Assessing
the Accuracy of Ann, Anfis, and Mr Techniques In Forecasting Productivity of an Inclined Passive Solar Still In a Hot,
Arid Environment). Network Weekly News, 2019.

[13] Zhou Fei, Li Huiru, Liu Yuying, Deng Haotian, Rong Jianhua, Zhao Jianhao. Hyaluronan derivative decorated
calcium carbonate nanoparticle as a potential platform for breast cancer synergistic therapy via blood co agulation
and drug delivery. Journal of Drug Delivery Science and Technology, 2023, 83.

[14] Kang Kai, Wu Yijun, Han Chang, Wang Li, Wang Zhile, Zhao Ailin. Homologous recombination deficiency in
triple-negative breast cancer: Multi-scale transcriptomics reveals distinct tumor microenvironments and limitations in
predicting immunotherapy response. Computers in Biology and Medicine, 2023,158.

[15] Abe Tomoya, Sagara Atsunobu, Okada Daichi, Matsuzaka Kazumasa. Safety survey on infusion reaction and
cardiac dysfunction when switching from reference trastuzumab (HERCEPTIN®) to biosimilar trastuzumab
(TrastuzumabNK) in the treatment of HER2positive breast cancer. Molecular and clinical oncology, 2023, 18(5).

[16] Chiwambutsa Shingirai M, Ayeni Oluwatosin, Kapungu Nyasha, Kanji Comfort, Thelingwani Roslyn, Chen
Wenlong Carl, Mokone Dikeledi H, O' Neil Daniel S, Neugut Alfred 1, Jacobson Judith S, Ruff Paul, Cubasch Herbert,
Joffe Maureen, Masimirembwa Collen. Effects of genetic polymorphisms of drug metabolizing enzymes and
co-medications on tamoxifen metabolism in black South African wo men with breast cancer. Clinical pharmacology and
therapeutics, 2023.

[17] Zochedh Azar, Chandran Kaliraj, Priya Mohana, Sultan Asath Bahadur, Kathiresan Thandavarayan. Molecular
simulation of naringin combined with experimental elucidation — Pharmaceutical activity and Molecular docking again
st Breast cancer. Journal of Molecular Structure, 2023, 1285.

[18] Ni Chen, Lu Jiahui, Chen Zhian, Yang Jinfeng, Huang Jie, Guo Xinyi, Shi Meilin. Preparation of
polydopamine-based concave nanoparticles and mild photothermal-anti-inflammatory combination therapy for breast
cancer guide d by magnetic resonance imaging. Materials & Design, 2023,229.

[19] Von Ah Diane, Crouch Adele, Storey Susan. Acceptability of computerized cognitive training and global cognitive
stimulating-based games delivered remotely: Results from a randomized controlled trial to address cancer and
cancer-related cognitive impairment in breast cancer survivors. Cancer medicine, 2023.

93





