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Abstract: The progress of modern science and technology has made medical data more and
more ¢ omplex, rich and di verse, and bi omedicine has entered the era of bigdata. Asa
product of t he ¢ ombination of m odern i maging t echnology, s tereotactic t echnology,
electronic computer technology and artificial intelligence technology and medicine, digital
surgery h as be en rapidly developed a nd a pplied at hom e and abroad inrecent years.
Through the application of big data in daily life and the quantitative relationship of oral
disease data, we 1 ook forward to the future t hrough quantifiable or al d iseases and data
processing. In order to fully excavate and utilize the massive data generated in the process
of oral diagnosis and treatment, it is proposed to build a stable and efficient oral medical
big data platform to realize the sharing and application of data from different sources. The
oral medical big data platform can play an important role in oral clinical, medical research,
hospital management, patient services and other aspects. The standardized training for oral
and maxillofacial surgery specialists aims to cultivate theoretical knowledge and clinical
skills, me ticulous ¢ linical th inking, and hi gh-quality o ral a nd ma xillofacial s urgery
specialists who can independently and regularly undertake the diagnosis and treatment of
common m ultiple d iseases an d d ifficult an d s evere d iseases i n o ral a nd m axillofacial
surgery.

1. Introduction

Before the 1950s, oral and maxillofacial trauma and restorative surgery in C hina had not yet
been established, but with the treatment of war injuries and the increasing number of work injuries,
traffic accidents and other accidental injuries, the continuous development of oral and maxillofacial
injury and restorative surgery[1]. With the rapid development of science and technology, health and
medical big data, as a s trategic resource, has played an increasingly obvious role in improving the
quality o fm edical s ervices, improving p atients atisfaction, serving c linical a nd s cientific
research[2]. With th e rapid e conomic growth, thei ncrease o fp er capitai ncome an dt he
development of oral health care technology, the demand for oral medical treatment is increasing,
and oral problems have become one of the most prominent health problems in China at this stage[3].
The second national s ymposium on or al and maxillofacial trauma was held in the ancient city of
Xi'an from April 21 t o 25, 2000, which was another comprehensive summary of the professional
development of oral and maxillofacial trauma surgery in China and placed expectations on future
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development[4]. Oral and maxillofacial surgery is a s pecialty o f stomatology that focuses on the
etiology, pathology, treatment and prevention of oral organs, facial soft tissues, maxillofacial bone
tissue, temporomandibular j oints, salivary g lands, and cer tainn eck d iseases[5]. Oral an d
maxillofacial d igital s urgery is th e c oncentrated e mbodiment o f's cientific a nd te chnological
development in many fields in oral and maxillofacial surgery, in this new field, the collection of
mechanical en gineering, materials science, computer-aided d esign, computer-aided m anufacturing
Computer Aided Manufacturing (CNM) technology, laser technology and other fields of the latest
achievements[6]. With the a pplication o f mo lecular b iology, high-throughput s equencing a nd
computer t echnology i n t he field of onc ology research, biomedical b ig d ata h as em erged, and
medical knowledge based on big data analysis and mining is quietly changing the current diagnosis
and t reatment m ode of or al pr oblems. The c onstruction of m edical bi g da ta pl atform ha s be en
carried o ut m ore and m ore m ature in general h ospitals i n r ecent ye ars. However, the scope o f
business in stomatology diagnosis and treatment is relatively narrow, and the platform construction
and research are not extensive[7]. The construction of a big data platform for stomatological care is
a key measure for stomatological hospitals to innovate medical models and build digital hospitals
and intelligent hospitals. In the era of rapid changes in computer technology and the emergence of
new technologies and new methods, the key is to find and use the most appropriate, effective and
fastest technical methods to solve the needs of clinical practical work[8].

2. Current Status of Oral and Maxillofacial Trauma Surgery and Application of Big Data
2.1 Current Status of Oral and Maxillofacial Trauma Surgery

Trauma is increasing year by year. Trauma as a “disease of developed societies” is increasingly
threatening human health. As a result, it affects the quality of the population and its quality of life.
Oral and maxillofacial trauma accounts for about 7% to 20% o f s ystemic injuries in p eacetime.
Macroscopic research and scientific prevention and treatment of trauma requires the establishment
of a unified injury grading, classification and analysis system. At present, it is necessary to establish
a unified specialist injury evaluation standard, database transmission network and statistical analysis
system, which is a valuable research direction in the field of oral and maxillofacial trauma in China.
Basic research is relatively weak and needs to be improved. The basic and experimental research of
oral and maxillofacial trauma s tarted relatively 1ate in C hina, although s ome achievements have
been made in some aspects, but the overall level is not high and needs to be improved. At present,
domestic research has gone from the histological level to the cellular and molecular level, but the
scope is not enough. Basic research on facial nerve injury has not been carried out much in China,
and only a small number of reports were reported during the c ountry's first maxillofacial trauma
conference. In the future, we should focus on ba sic research on t he mechanism of traffic accident
impact injuries, the pathology of mid-facial crush injuries, the initiating factors of traumatic arthritic
rigidity, and pos t-maxillofacial rehabilitation e ngineering. Significant progress has been made in
clinical treatment, but it needs to be improved.

Clinical emergency should establish a holistic concept and insist on saving lives before treating
injuries. The first national conference on maxillofacial trauma proposed “dual standards of function
and m orphology”. At present, this concept o f treatment has b een widely accepted, as shown in
Figure 1. Fresh fractures have developed from the original “functional reduction” to “anatomical
reduction”, and old fractures have expanded from “in fracture reduction” to “dismissal correction
reduction”. In 1958, there were 4 principles of fracture treatment, namely a natomical r eduction,
strong f ixation, non-invasive s urgery, and e arly function. China s oon be gant o c arry out t his
research, which largely avoids and reduces clinical d ependence on intermaxillary fixation, while
improving e fficacy, reducing ¢ omplications a nd s hortening t he t reatment pe riod. Complications
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caused by strong fixation are not unc ommon in the clinic, the main reasonis thatthe use and
operation are not standardized, and they need to be improved.

Function reset » Anatomical reduction

Reduction in Dismissal and
fractures rehabilitation

Y

Figure 1: Functional and Morphological Binomial
2.2 Big Data Applications in Oral and Maxillofacial Trauma Surgery

The rapid development of medical imaging technology, image processing technology and robot
technology has been gradually applied to the medical field, and has formed a n ew research and
clinical application hotspot: computer-assisted surgery. Medical big data has a large amount of data,
a variety of data formats and forms, high processing time liness requirements, and strict accuracy
requirements, and m edical big d ata also co mes from cl inical m edicine b ecause o fits d ata. For
example, surgical navigation. Surgical navigation, the full name of image-based surgical navigation,
is a branch of computer-aided surgery to provide the greatest possible surgical site information, to
achieve m edical i mages an d an atomical s ites, surgical a reas o f p reoperative a nd i ntraoperative
interaction. In recent years, surgical navigation s ystems for o ral an d m axillofacial s urgery h ave
been further developed[9]. A new navigation system based on X-ray and dental models of the head,
which i s a ccurate e nough t o m eet t he ne eds of or al i mplants, tumor r esection, and t rauma
reintegration, and has a broad application prospect. Surgical navigation is important for the extent
of surgical resection in patients with tumors. A biopsy of the maxillofacial mass can be performed
with minimal trauma b efore surgery, and the lesion can be precisely removed during surgery in
strict accordance with the preoperative proposed range of resection. Surgical navigation systems are
widely used in maxillofacial trauma. The reduction of maxillofacial fractures by traditional surgery
depends mainly on the clinical experience of the operator, and the accuracy of the alignment and the
recovery of function after surgery are greatly limited. In the clinic, surgical navigation technology
and laser stereotypesetting technology are used to accurately complete the incision and reduction of
the fracture of the zygomatic arch of the cheekbone, ensure the complete anatomical reduction of
the fracture, restore the form and function, and the method is simple and the effect is good. Surgical
navigation s ystem-guided s tretching os teogenesis ha s be en w idely us ed i nt he t reatment of
post-traumatic ma Iformations o fth e ja ws. The digital di agnosis a nd t reatment pr ocess of j aw
deformities includes: clinical data collection, data processing, computer-aided surgical design and
simulation, 3D printing, intraoperative navigation, etc. By operating the virtual s urgery s oftware
yourself, you can q uantitatively co mpare t he e ffects o f v irtual s urgery w ith r eal s urgery and
experience the accuracy of digital technology.

3. The Development Path of Oral and Maxillofacial Trauma Surgery
3.1 Establish a Medical Big Data Platform

The medical big data platform can realize the access, processing and analysis o f relevant data
generated by medical institutions in the medical process, so as to achieve the effective use of data.
As shown in Figure 2, the construction o fas table and efficient big d ata p latform requires t he
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platform to ¢ ollect d ata f rom e xisting H IS (Hospital Information S ystem), EMR (Electronic
Medical R ecord), PACS (Picture A rchiving a nd C ommunication System), LIS (Laboratory
Information Management System) and other information systems, and to clean, encrypt, desensitize
and other operations on the collected data. Provide clinically assisted decision support for doctors,
provide m ore v aluable data for h ospital s cientific r esearch, and provide a m ore ¢ onvenient and
intelligent mode for patients' visits.
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Figure 2: Oral Medical Big Data Platform

Data s ecurity is the premise o f medical big datato be used, and the use of data can only be
discussed 1 fthe privacy of p atients is guaranteed. This includes the use of anti-virus s oftware,
firewalls, database audits and other basic security measures. Before the data is used, it is necessary
to ensure that the data is desensitized and all the de sensitization ope rations require the use of a
dedicated s erver t o further e nsure t he s ecurity of the data during the operation. The traditional
database system is a database system that runs independently, even if the data can be imported, it is
also the data exchange o f the same database system, and a large amount of data information still
needs to be entered by the user himself. This not only reduces the entry of duplicate data, reduces
input errors, but also synchronizes clinical medical work with trauma information management. The
big d ata p latform r equires b asic p atient in formation, patient pr escriptions, medical r ecord d ata,
diagnosis, and e xamination a nd i maging reports dur ing or al di agnosis a nd t reatment. The d ata
obtained from different information systems is processed by a series of big data platforms, and then
applied to clinical, scientific research, teaching and hospital management a fter ETL mapping and
data cl eaning. Using th e o ral me dical b ig data p latform, intelligent guidance s ervices can b e
provided to patients. Improve patient satisfaction by matching the most appropriate department for
the patient through the patient's oral disease symptom description.

3.2 Talent Training of Oral Trauma Surgery under the Background of Big Data

Clinical internship is the process of medical students participating in society and combining their
medical theories with clinical practice, which is an important part of higher medical education and a
necessary stage for medical students to grow from students to clinical medical workers. As one of
the important components of the internship of stomatology students, oral and maxillofacial surgery
is the focus and difficult specialty of the clinical internship of stomatology students. Some teaching
hospitals only pay attention to clinical medical treatment, and pay attention to economic and social
benefits. In or dert o c omplete t he h eavy i ndex t ask, clinicians a re ma inly b usy w ith c linical
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diagnosis and treatment work, and they do not have too much time to absorb new knowledge and
new technologies, which makes it more difficult for them to complete the task of clinical teaching.
Due to the heavy pressure of clinical work, the teacher is afraid of medical disputes, and sometimes
most of the patients are introduced by acquaintances, so the teacher will often do it himself, and it is
difficult for interns to have hands-on opportunities. Inpatients with oral and maxillofacial surgery
have their own characteristics. The incidence of maxillofacial surgery patients is low, the number of
patients in some hospitals is small, and critical diseases and difficult patients are rare, which also
affects t he task of clinical w ard internship of s tomatology s tudents. Each patient has very hi gh
cosmetic and functional requirements for the post-operative parts, which puts a lot of psychological
pressure on the clinician [10].

Teachers s hould continue to 1 earn and recharge, strengthen their ow n c ultivation and qua lity,
improve the level of teaching, oral and maxillofacial surgery o utpatient c linical p ractice, mainly
cultivate the intern's clinical technical operation ability, encounter problems to analyze and solve
problems. Develop the ability of interns to communicate with patients and ultimately gain their trust.
Attention should be paid to cultivating the ability of interns to conduct reasonable and meticulous
clinical p hysical e xamination, rational a pplication of dr ugs, analysis of va rious | aboratory t est
results, and i maging di agnosis s uch a s ul trasound, CT, and M RI. Gradually combine t he ¢ ase
teaching model with digital technology, and train students to use a fully digital process for each
case o ft raining s tudents. Gradually f ormed a standardized t raining m odel f or s pecialists t hat
combines CBL and digital technology.

4. Conclusions

With t he c ontinuous de velopment of C hina's n ational e conomy, the general i mprovement o f
people's 1 iving s tandards, and t he w ide popul arization of s tomatological know ledge, higher
requirements have been put forward for the service l evel and medical q uality o f t he oral h ealth
service s ystem under th e e xisting s ystem in C hina. With t he rapid de velopment of i nformation
technology and t he f urther s tandardization of i nformation s ystem s tandards s uch a s electronic
medical records by the state, big data platforms will play an increasingly important role in the field
of medical and health. The construction of a dental medical big data platform shows the advantages
of the big data platform from multiple dimensions such as clinical, scientific research, management,
and p atient s ervice, improves the service e fficiency and management ab ility of the hospital, and
provides a more powerful guarantee for the oral health of the masses. It is necessary to enhance
understanding, strengthen s afety p rotection, improve r ules a nd r egulations, and i mprove t he
standard system. The construction and popularization of the dental medical big data platform will
be an important part of the informatization construction of stomatological hospitals. In the future,
digital technology will become an indispensable clinical aid for oral and maxillofacial surgery. In
the near future, telemedicine, computer-assisted surgery, and navigation surgery will become new
surgical means in the future with the development of digital medicine.

References

[1] Mehmet S, Mearing-Smith E,Vizkelety J. 59 Day case surgery for oral and m axillofacial trauma: a c ost-effective
and efficient way of managing patients[J]. 2010, 48(1):1.

[2] BellR B. The Roleof O ral and M axillofacial Sur gery i nt he T rauma C are Center [J]. Journal of Oral &
Maxillofacial Surgery, 2007, 64(9):16-16.

[3] Krikheli N I, Pustovoit E V, Arakelyan I R. C linical features of m echanical trauma in the oral c avity and the
definition of treatment tactics [J]. Rossiiskaya Stomatologiya, 2021, 14(1):14.

[4] Dittrich F, Back D A, Harren A K.Smartphone and App Usage in Orthopedics and Trauma Surgery: Survey Study
of P hysicians R egarding A cceptance, Risks, and Future Prospects in G ermany [J]. JMIR formative r esearch, 2020,

66



4(11):e14787.

[5] Nobrega Barbosa K G, Bernardino I D M, Sobral Cavalcante G M.Patterns of Oral-Maxillofacial Trauma and
Determinant F actors among Brazilian Victims of Physical Aggression: A 4-Year Study [J]. Oral health & preventive
dentistry, 2018(6):16.

[6] Takata M, Miyoshi N, Nishijima K. Clinico-statistical observation of 98 oral and maxillofacial traumas [J]. Journal
of Oral Surgery Society of Japan, 2011, 41(8):723-725.

[7] Rojas-Muoz E, Couperus K, Wachs JP . The A I-Medic: a n artificial in telligent m entor fo r tr auma s urgery
[J].Computer Methods in Biomechanics and Biomedical Engineering Imaging & Visualization, 2020(6):1-9.

[8] Radwan A M, Strauss R A.Trauma Surgery [J]. Atlas of the Oral and Maxillofacial Surgery Clinics, 2019, 27(2):1.
[9] Clark R J, Dickens T D.Assessment of the oral and maxillofacial surgery trauma patients journey from the Accident
and E mergency D epartment t o c onsultant c linic [J]. I nternational J ournal of Oral & Maxillofacial Sur gery, 2017,
46(1):258.

[10] Kawaguchi T, Saito M, Akasaka T. A case of familial ade nomatous polyposis de tected on X -ray films o f oral
trauma [J]. Nippon Koku Geka Gakkai zasshi, 2017, 63(5):280-284.

67



	Abstract: The progress of modern science and technology has made medical data more and more complex, rich and diverse, and biomedicine has entered the era of big data. As a product of the combination of modern imaging technology, stereotactic technolo...
	1. Introduction
	2. Current Status of Oral and Maxillofacial Trauma Surgery and Application of Big Data
	2.1 Current Status of Oral and Maxillofacial Trauma Surgery
	2.2 Big Data Applications in Oral and Maxillofacial Trauma Surgery
	3. The Development Path of Oral and Maxillofacial Trauma Surgery
	3.1 Establish a Medical Big Data Platform
	3.2 Talent Training of Oral Trauma Surgery under the Background of Big Data
	4. Conclusions
	References



