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Abstract—In the current scenario, the evolution of orthodontics and dental based applications 
have been raised with a strong impact of Artificial Intelligence. The main objective of the 
proposed systematic review is to study the various applications and importance of AI in 
orthodontic treatment planning. Electronic databases like Scopus, PubMed, Google Scholar, 
Embase, Cochrane, Medline, and Web of Science have been thoroughly searched. Included 
were studies that employed AI to plan orthodontic treatments. Data were retrieved and 
examined to determine the clinical significance of applying AI to orthodontic treatment 
planning. This PRISMA model-based systematic review includes a total of 73 papers. The 
investigations demonstrated that artificial intelligence (AI) may be applied in orthodontics for 
evaluation and importance of ML and AI in Orthodontic Treatment Planning, AI-based 
software can provide accurate and efficient analysis of cephalometric images, reducing the time 
and effort required for manual analysis. AI-Enabled cephalometric landmark detection for 
orthodontic analysis and treatment planning, investigating the application of artificial 
intelligence on the dentofacial orthopedics and the specialty of orthodontics, application of 
automated orthodontic extraction indication detection using AI, investigating the application of 
artificial intelligence on maxillofacial radiology and specialty of oral diagnostics, investigating 
the importance of artificial intelligence in therapeutic dentistry, AI-powered prediction of post-
orthognathic surgery facial aesthetics, investigating the major application of artificial 
intelligence on the forensic odontology, investigating the major application of artificial 
intelligence on the maxillofacial surgery and specialty in oral. The systematic evaluation shows 
that AI provides promising potential for enhancing orthodontic treatment planning. The use of 
AI can result in more precise diagnosis, treatment planning, and individualized orthodontic 
care, all of which can improve clinical outcomes and satisfaction among patients. AI-based 
software for cephalometric analysis: Cephalometric analysis is a crucial step in orthodontic 
treatment planning. Predictive modeling: AI can predict the outcomes of orthodontic treatment 
by analyzing patient data and simulating treatment scenarios. This can help orthodontists in 
decision-making and inform patients about the expected outcomes of treatment. Patient 
monitoring: AI tools can monitor patient progress during treatment, enabling orthodontists to 
make real-time adjustments to the treatment plan. This can improve treatment outcomes and 
reduce the need for frequent in-person visits. Improved patient experience: AI-based tools can 
improve the patient experience by reducing treatment time, minimizing discomfort, and  
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providing personalized treatment plans.Overall, AI has the potential to revolutionize the field of 
orthodontics by improving diagnosis, treatment planning, and patient monitoring. However, 
more research is needed to fully explore the potential of AI in orthodontic treatment planning 
and ensure its safe and effective implementation in clinical practice.  
 
Index Terms— Orthodontics, Treatment planning, Dentistry, Dental applications, and AI. 

I. INTRODUCTION 

In the dental segment, the application of information technology (IT) has significantly enhanced over 25 years 
and assist to reduce necessity on human knowledge, time, therapeutic error and cost. The effectiveness of 
artificial intelligence (AI) lead to incorporates the both software and hardware and tend to perceive its particular 
environment and helps to increases the chances of acquiring the goal successfully [1]. AI is still implemented for 
solving the issues where the probable outcomes are restricted, human explain competency is essentials and 
computational power is absence. Therefore, in healthcare sector, where the issues seem as complex and difficult 
and possess multiple descriptive variables, conducting a operation depending on restricted set of procedures is 
very critical and complex [2]. Machine learning is a phenomenon phrased in 1952 by Arthur Samuel stands as a 
current paradigm. Hence, fundamental differences between symbolic artificial intelligence and machine learning 
are that, majority of models are observed from samples and illustrations relatively than rules formed by human 
being [3]. By using a combination of probabilistic and statistical applications, machine learning approaches seek 
to study from several aforementioned models and enhances the arrangements during introduction of new data. 
Machine learning also helps in classifying new data, identifying new patterns and conduct a prediction. ML tend 
to classified into three different types based on the algorithm learning types and selected outcomes. The types 
consist of reinforcement learning, supervised learning, and unsupervised learning. The supervised learning tends 
to implemented for prediction or classification depending on known outcomes. In reinforcement learning, 
machine seek to establish an improved system depending on previous class that tend to maximizes intended 
rewards. Unsupervised learning led to find hidden structure and patterns with unknown outcomes [4]. Deep 
learning (DL) seems as a sub-part of machine learning, where machines led to calculate specific characteristics 
of a provided inputs [5]. Precursor of deep learning stands as an ANN (Artificial Neural Network) that partially 
established in 1900s. Therefore, with the consistent enhancement in computing power and technology, research 
scholars have formed deeper and complex neural networks or sites to resolve more critical practical 
complications [6]. Hence, neural networks are ascertained as deep learning and algorithms tend to implemented 
for machine learning seek to applied for the data mining applications. However, the data mining application uses 
such algorithms to several historical information to determine new patterns or relationship and helps the experts 
in observing decision-making in regular practices and developing quality of care [7]. ML need to utilise if 
predictions are required. As an illustration, a practitioner seeks to apply existing data and information regarding 
a disease to instruct machine to conduct calculate predictions regarding patient’s prognosis or diagnosis. The 
predictive model of ML has explored to possess more accuracy and clarity than the models based on statistics 
[8]. In current scenario, scoping reviews is considered as a rapidly adopted methods and has published across 
several healthcare fields and social science. Therefore, scoping assessments possess some specific application 
while a literature has not been exhibits or reviewed comprehensively as a heterogeneous, complex and large in 
nature to conduct an appropriate systematic review. The systematic review analyses the literatures related to 
various importance and applications of artificial intelligence in the orthodontics and the associated dental 
treatment planning. 

A. Importance of AI in Orthodontic Treatment 
Artificial intelligence is becoming significant rapidly in the treatment of orthodontic due to its competency to 
improve diagnosis, treatment outcomes and treatment planning. In orthodontics, the advantages of AI include the 
competency to automate some processes, resulting in more accurate and faster diagnoses and competency to 
simulate several treatment results, permitting orthodontists to determine the proper treatment options for every 
patient [9]. In orthodontic treatment, implementing AI present some obstacles such as requirements for high-
quality data in large amount to train the algorithms of AI and requirements for expertise and specialized 
knowledge to implement and develop AI algorithms [10]. The continued enhancement of AI technology seems 
as expected to outcomes in more efficient and accurate AI algorithms lead to evaluate patient data and establish 
plans for personalized treatment and resulting in more effective outcomes of treatment and future of the 
technology looks promising. In orthodontic treatment, the significance of AI lies in its competency to enhance 
the excellence of treatment and care outcomes for patients [11]. 
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B. Applications of AI in Orthodontic Treatment 
In dentistry, AI tend to implemented mainly to conduct the diagnosis process more efficient and accurate. 
Developing the diagnosis process is the key significance in acquiring finest outcomes to the behaviours 
facilitated with absolute excellence patient maintenance and treatment [12]. Dental experts are required to apply 
their all-learned information to decide and diagnose the proper treatment selection. Dentists focused on forecast 
the process of prediction while they required proper skills on clinical decision-making. Therefore, dentists have 
not adequate knowledge to take the proper clinical choice in a particular period. The application of artificial 
intelligence led to guide to perform better and conduct a better decision [13]. Dentists are become relied on the 
computer-based applications and practices to choose the appropriate perspectives for making clinical decisions. 
The key goal of the investigated systematic review is to ascertain the enhancement of AI application and 
practices that in dentistry are largely working and to analyse their performance in clinical decision-making, 
diagnosis and forecasting the treatment prognosis [14].  

II. MATERIALS AND METHODS 

A. Material collection 
After referring the framework or guidelines, the systematic review was initiated for identified reporting items for 
the extension of Systematic reviews for PRISMA-DTA (Diagnostic Test Accuracy). Literature articles for this 
study was selected and determined by performing a random examine in automated databases such as Scopus, 
Web of science, Google scholar, Cochrane, Embase, Medline, and PubMed published over previous two decades 
by applying keywords such as computer-aided diagnosis (CAD), convolutional neural networks (CNN), machine 
learning (ML), artificial neural networks (ANN), deep learning (DL) and AI in dentistry. 

B. Selection of Resources 
Full-length articles and journals were retrieved in the study. Electronic article searching was conducted to collect 
the journals and articles. The essential information and data were selected for the systematic review in two 
different stages. Articles and journals were selected depending on abstracts and title associated to the research 
topic in the initial stage. The preliminary research outcomes in 546 journals and articles as resources that were 
accurate to address the aim of the research. A total of 122 articles and journals were removed due to duplication. 
The research retrieved only 424 resources for the further selection stage. 

C. Inclusion and Exclusion criteria of review 
Inclusion criteria 
1. The resources need to depend and related to AI technology.  
2. Some predictive and measurable quantified outcomes need to be mention.   
3. The research need to contain a clear indication concerning implemented data set for the model assessment.  
Exclusive criteria 
1. The articles concentrates on the aspects excluding AI-based technology.  
2. Uploaded research articles those are unpublished such as conference version.   
3. Journals and articles without full-text contexts but only with the abstracts. 
4. The articles in languages other than English.   
After implementing these requirements or specifications, multiple articles were removed further to 188. The 
Eligible number of articles included in the study is 236. Name of the journals and authors were screened and 
circulated among the other research authors. Such research articles have been assessed judgmentally by the other 
authors after indicating the helplines of “Quality Assessment and Diagnostic Accuracy Tool” (QUADAS-2) as 
an equipment for quality evaluation of literature on diagnostic accuracy.  

III. RESULTS 

The systematic review led to included 73 several research articles have been evaluated for quantitative data. The 
literature analysis discovered majority of studies have been processed in the last 8 years. In dentistry, the 
developments reflected on a gradual enhancement in research concerning to the artificial intelligence 
applications. Literature that was used on incorporated in the systematic review have been based on the 
implementation of artificial intelligence for diagnosis and detection of dental caries, vertical root fractures 
detection, tooth numbering and detection, salivary gland diseases diagnosis, proximal dental caries diagnosis, 
apical  lesions  detection, root morphology assessment, locating several minor apical foramen, maxillary sinusitis  
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Fig 1. PRISMA Model 

diagnosis, osteoporosis detection, orthodontic extractions predicting diagnosis, maxillofacial cysts, cervical 
lymph nodes metastasis, assessing the requirements for orthodontic treatment, ascertaining the development and 
growth of several cervical vertebrae stages, determining cephalometric landmarks, cephalometric analysis, 
orthognathic surgeries diagnosis, evaluating the orthodontic action effect on facial attraction, classifying 
cancerous tissues, estimating age depending on third molar establishment, gender identification applying 
mandibular morphometric parameters, periodontal bone loss detection, detecting alveolar bone loss degree and 
predicting several postoperative facial swelling extractions. The number of articles include for the discussion on 
the evaluation and importance of AI and ml in orthodontic treatment planning (12 articles), AI-enabled 
cephalometric landmark detection for orthodontic treatment and diagnosis planning (6 articles), investigating the 
application of artificial intelligence on the dentofacial orthopaedics and the specialty of orthodontics (11 
articles), application of automated orthodontic extraction indication detection using AI (5 articles), investigating 
the major application of the artificial intelligence on maxillofacial radiology and specialty of oral diagnostics (11 
articles), investigating the importance of artificial intelligence in therapeutic dentistry (6 articles), AI-powered 
prediction of post-orthognathic surgery facial aesthetics (2 articles), investigating the major application of 
artificial intelligence on the forensic odontology (3 articles), and investigating the major application of artificial 
intelligence on the maxillofacial surgery and specialty of oral (8 articles). 

IV. DISCUSSION 

Artificial intelligence seems to modernizing the dentistry’s traditional aspects. Systems based on AI are tend to 
implemented for initiating automated software programs seek to streamlines the data management and diagnosis 
in dentistry. Majority of the systems are considered as the system of clinical decision support assisting and 
supports the expert to conduct better decision. Although, the systems have implemented for better treatment 
planning, predicting prognosis and diagnosis. The request for automated systems is increasing for their 
efficiency in facilitating reasoning and explanation. In the segment of dentistry, AI has revolutionized and helps 
to conduct the task of dentist easier. Therefore, the system for clinical decision support seek to perform on AI 
technology and considered to facilitate professional assistance to the well-being of professionals and 
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practitioners. The system for clinical judgement provision is ascertained as the computer database or practice 
that tend to intended to assist the health practitioners in conducting clinical results and transactions with the 
medicine knowledge required for interpreting medical data. The systematic review concentrates on usage of AI 
technology and its effectiveness in dentistry and assessed their performance based on predicting treatment 
prognosis, clinical decision-making and diagnosis. 

A. Evaluation and importance of AI and ML in Orthodontic Treatment Planning 
In orthodontics, AI led to shifting the paradigm undoubtedly. Orthodontics are belonged among several dental 
specialities that majority are impacted by AI. Therefore, cephalometric analysis is determined as treatment 
planning cornerstone led to applies the ability of computerized several CBCT subdivisions with different 
programmed 3-dimensional cephalometric examination depending on progressive algorithms of 3D CNN [3]. All 
the soft-tissue and skeletal structures seems to be available for conducting the orthodontic diagnostics. Human 
face is considered as the furthermost essential part and albeit is ascertained as most complex for humans to 
comprehend scientifically [15]. AI led to automate an analysis of facial surface sourcing from CBCT, any face 
scanner tends to applied for enhanced diagnostic efficiency and precision [16], [17]. Several companies have 
invested in the previous decade collecting big data concerning with teeth movement outcomes from aligner 
treatments facilitated to the patients with a significant basis for modern AI executions assisting operative teeth 
program. Hence, wider characteristics of orthodontics contain no less important, coaching and patient 
communication, clinician supervision over action progress ascertains as a new segment for AI applications [18], 
[19]. Aging predictions and facial growth seek to represent other essentials leaving human domain as the 
algorithm of AI are taking over planning and predictions [20]. Some of the implementations tend to highlighted 
as telehealth solutions strengthening from COVID19 pandemics’ interpersonal contact restrictions. Some 
literatures have facilitated a helpful AI-managed equipment for pre-treatment phase or orthodontic retention 
phase to define the clinical conditions by orthodontic specialists assessed by AI by the home-video recordings of 
patients [21]. An aspect of orthodontic speciality is not affected significantly by AI as manufacturing and 
designing of customized device. In the clear-aligner mass production, the process of AI is well-implemented 
[22]. Therefore, artificial intelligence possesses an essential role in securely controlling the pandemic 
experiments and obstacles in orthodontic education and care [23]. 
Over previous few decades, in making clinical decision, computer applications tend to established to assist the 
health professionals. The advancement on computer applications has conduct to overwhelmed the application of 
directories seeks to indefinite as several clinical judgement concerning to different orthodontic treatments. AI-
based technology in current scenario tend to applied as the systems of clinical judgement support to assist the 
medical professionals in decision making. Hence, a literature depending on artificial intelligence based 
technology tend to initiated for forecasting the requirements for several orthodontic treatment. Thus, the model 
considered as effective and ascertained promising outcomes with high accuracy degree in predicting the 
requirements for orthodontic treatment [24]. A literature utilized a model based on ANN for the planning of 
orthodontic treatment and the outcomes highlighted the model performance as highly effective. ANN-based 
model ascertained as excellent levels of accuracy in predicting for anchorage patterns and extraction-non-
extraction [25]. The outcomes of the literature refers that the model tend to applied as auxiliary support for minor 
skilled orthodontists for predicting the requirements for diagnosis planning and treatment as an effective tool for 
facilitating secondary opinion. 

B. AI-Enabled Cephalometric Landmark Detection for Orthodontic Diagnosis and Treatment Planning 
Cephalometric analysis stands as an essential component implemented for treatment planning and diagnosis [26]. 
The literatures reported 6 different articles used AI-based computerized models for conducting the effective 
cephalometric analysis [27]. Therefore, the literatures depending on the multiple neural networks trained to 
analyse the precision in constructing the cephalometric based landmarks and areas on several cephalometric 
concerned radiographs [28]. Hence, the research outcomes have been influencing and model determined a better 
outcome. The outcomes were similar to another literature’s results that applied Paraconsistent Artificial Neural 
Network (PANN) for assessing several cephalometric based variables for conducting orthodontic treatment and 
diagnosis. The outcomes of the literature were influencing and system’s performance of the particular model was 
similar to the specialist’s performance [29]. 
Another literature applied AI-based deep Convolutional Neural Networks (DCNN) for several automatic 
measurable cephalometric in dentistry for ascertaining the landmarks of cephalometric and the system evaluated 
higher performance during the absolute benchmark determined in the study with accuracy and the results were 
equal to the outcomes of another literature implemented CNN model were performed similar with promising 
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results to the human experts [30]. The outcomes of such literatures recommend that AI-based several 
computerized systems tend to be implemented as an secondary assistance in conducting dental based decision 
and considers as sustainable option during the requirements of repeated identification [31].  

C. Investigating the application of artificial intelligence on the dentofacial orthopaedics and the specialty of 
orthodontics 
Prognosis prediction, treatment planning and accurate diagnosis are ascertained as the main factors for an 
effective and positive orthodontic diagnosis and treatment. Therefore, AI technology seeks to use for deciding 
clinical decision if any removals are required before to the orthodontic diagnosis and treatment. The Artificial 
Neural Network (ANN) based AI model was implemented for determining if any extractions are required 
implementing lateral cephalometric radiographs. Hence, the outcomes of the literatures were quite promising 
[32]. Majority of the accuracy applying AI expert method for ascertaining on several types of permanent teeth 
removal and extraction, implementing different lateral based cephalometric radiographs. However, the outcomes 
of the literatures recommended that AI methods were accurate and effective in predicting the requirement for 
extraction. Such models lead to implemented as a technique for decision making in the segment of clinical 
practices [33]. AI-based model depends on Bayesian Network (BN) for evaluating the requirement for the 
orthodontic treatment. Therefore, several literatures tend to investigated to identify AI technologies and their 
implementation in determining cephalometric based landmarks [24]. The accuracy and efficiency of advanced 
deep-learning based algorithms for automatic determination of cephalometric landmarks by applying 
cephalometric radiographs. Hence, the outcomes explored that the system of procedure was accurate in 
landmarks computation. Proper accuracy in determining the appropriate landmarks equal to the trained human 
investigators applying a particular algorithm of artificial intelligence and automated identification system based 
on deep learning [34]. An excellent outcome has acquired with automated several skeletal divisions with lateral 
cephalometric depended on AI model. Therefore, the outcomes of the reviewed literatures express that the 
systems play a significant role as a viable option or choice for determining different cephalometric landmarks 
repeatedly [35]. Conducting a proper treatment planning and diagnosis in orthognathic surgery seems as the most 
significant step for a successful treatment [36]. Facial keys to treatment planning and orthodontic diagnosis 
recommended that the patient aesthetics might deteriorate further if diagnosis is wrong or incorrect and initiate a 
major issue. Diagnosis stands as an essential aspect to evaluate the patient’s problem accurately for the dentist. 
AI technology led to strive to conduct dentists’ job much precise and accurate [37]. The application of new AI 
model to make a decision for non-surgery or surgery implementing the lateral different cephalometric 
radiographs. The system of lateral cephalometric radiographs was very helpful and effective in diagnosing the 
non-surgery or surgery cases [4]. The AI model possess a promising outcome and tend to use for the surgery 
case of orthognathic diagnosis. Ascertaining the patients chronological age led to assist for determining the 
proper growth time and several indicators for skeletal maturation has conducted for the task [38]. Consideration 
of the development, growth and determination of the stages of skeletal maturation tend to applied to predict 
pubertal development time, ascertaining the rate of development and for ascertaining the remaining development 
and growth efficiency of an individual. The developmental and growth rate are ascertained by applying 
cephalometric analysis, hand-wrist based radiographs and with the assistance of cervical vertebra maturation 
stages. AI technology also seeks to implemented for ascertaining the development and growth by several stages 
of cervical vertebrae [39]. Implementing the algorithms of artificial intelligence for identifying the development 
and enhancement by the stages of cervical vertebrae during implementation on cephalometric radiographs [2].  

D. Application of Automated Orthodontic Extraction Indication Detection using AI 
Decision-making on several orthodontic extraction seems as a crucial and major decision possessing a large 
effect on treatment prognosis. It is ascertained as significant due to irreversible extraction process. Decision of 
clinicians is depending on their expertise, clinical information and depends on the outcomes of analytical tests 
[40]. A difference exists in variability in treatment development and medical decision making among clinicians 
[41]. Therefore, decision making tend to dependent on practitioner’s clinical experience [42] . In current 
scenario, technology based on AI led to implemented on deciding the requirements for orthodontic extraction. 
Hence, a literature applied an AI and ANN model based on AI for deciding if several extractions are required 
prior to different orthodontic treatment. AI model led to determined remarkable outcomes with extreme accuracy 
and considered as an effective and efficient tool for making decision [43]. The outcomes were substitute to the 
outcomes of another literature dependent on AI-based technology assist to evaluate the higher accuracy and 
determined as an effective tool or model [33]. Therefore, outcomes of such literature recommend the automated 
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system based on AI possess a large application for making clinical decision and seek to apply as an auxiliary 
assistance for possessing a lesser experience on clinical field. 

E. Investigating the application of artificial intelligence on maxillofacial radiology and specialty of oral 
diagnostics 
The application of CNN based on AI and assessed operative teeth identification by depending on label tree with 
a particular flow with the multiple network structure [44]. AI based model ascertained a great precision and 
explored very similar outcomes during application of CNN model powered by AI for teeth recognition and lead 
to arranged numerically. Therefore, the computer-aided several diagnostic techniques and tools seek to displayed 
a mean sensitivity of 0.987 and precision of 0.9945. The results were similar to the experts [45]. Application of 
CNNs helps to detect or identify the teeth numbers in the segment of intra oral periapical films. The outcomes 
suggested that technologies based on AI tend to conduct it convenient for medical professionals or clinicians to 
perform their job. Dentists tend to enter dental charts digitally by applying such automated systems and 
outcomes in higher efficiency [46] . Therefore, in determination of dental caries, AI technology has verified an 
exceptional outcome and suggested to using of CNN algorithms and model for diagnosis and detection of dental 
caries on several periapical radiographs. Outcomes of the usage delivered comparatively good performance [47]. 
Applied model of deep learning tend to designed for dental lesions’ localization and detection in the images of 
near-infrared trans illumination revealed promising outcomes [48]. AI technology helps for demonstrated 
positive results and predicting root caries [49]. Applying the images of near-infrared-light trans illumination for 
diagnosing or predicting dental caries and highlighted the performance of the model based on AI was 
satisfactory [50]. The performance of classification of deep learning in predicting additional nodal extension of 
several cervical lymph node metastases in the images of CT. The performance and efficiency of artificial 
intelligence have a large significance in detection and diagnosis of osteoporosis. Computer-Assisted Diagnosis 
(CAD) systems based on Deep Convolutional Neural Network (DCNN)  was implemented for osteoporosis 
detection, applying panoramic radiographs and prompted very promising outcomes [51]. AI technology lead a 
successful result in predicting apical lesion during application of CNNs to detect ALs (Apical Lesions) on 
different panoramic dental radiographs. Another literature focused on the system of deep learning for diagnosing 
or predicting maxillary sinusitis on several panoramic radiography. Therefore, the system’s diagnostic 
performance was very high. CNN system helps to classify the deep learning image for predicting lymph node 
metastasis and results higher diagnosing specificity, sensitivity and accuracy [52]. An ANN model based on AI 
for predicting or diagnosing proximal caries implementing bitewing clinical radiographs and determined a quiet 
influencing outcome [53].  Implementing CNNs for predicting of SiS (Sio’’gren’s Syndrome) on the images of 
CT and compared to outcomes with radiologists’ performance and highlighted higher diagnostic performance 
[54]. Maxillofacial and oral radiologists lead to assist in detecting and diagnosing osteoporosis. In the segment of 
dental panoramic radiographs, deep convolutional neural networks implemented for detecting osteoporosis [55]. 
F. Investigating the importance of artificial intelligence in Therapeutic Dentistry 
In different segment, therapeutic dentistry tend to acquire advantages of AI in image-based programmed disease 
detection and other different diagnosis-support classifications  [47]. In periapical radiographs, detecting dental 
caries led to performed with the assistance of CNN algorithms based on deep learning. Application of CNN 
algorithm stands as a helpful substance to increase the dental caries diagnosis and detection in experimental 
dental practice [56]. Therefore, AI led to support the detection of proximal caries on bitewings  [57]. The process 
is considered as cost-effective for its advanced sensitivity in arrest and detection of prior caries lesions. AI 
algorithms based on CNN tend to beneficial or advantageous to dentists or clinicians as the system of clinical 
decision support  [58]. A deep system of CNN seeks to implemented to number teeth in the area of bitewing 
radiographs and also helps to save the time of dentist by automatically conducting a dental chart [59]. Models 
based on artificial intelligence led to play role as a powerful and effective tool in dental caries diagnosis. A 
common issue for patients has determined as TSL (Tooth Surface Loss) that lead to involve a functional, 
pathologic, physiologic, multifactorial and irreversible loss of strong dental tissue. Therefore, ANN tend to be 
applied for TSL prediction or detection with a reasonable accuracy level [60]. 

G. AI-Powered Prediction of Post-Orthognathic Surgery Facial Aesthetics 
Surgical modes of dental treatment for clefts closure, orthognathic and orthodontic surgeries are anticipated to 
extemporise facial appearances with several functional improvements. The treatments are not positively results 
in the appreciable outcomes impacting the individual’s psychosocial wellbeing [61]. Assessing facial appearance 
of patients seems as an essential factor for detecting the results of treatment. A literature applied an ANN model 
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for detecting the images of post-orthognathic surgery with the presentation of AI based technology. The model 
ascertained the promising outcomes with a huge accuracy in detection. The automated systems based on AI tend 
to applied for treatment planning and clinical decision making and required additional refinement to precise in 
prediction [62]. 

H. Investigating the application of artificial intelligence on the forensic odontology 
In dental treatment, forensic odontology is a new method and conduct a stellar contribution. A dentists or 
clinician plays a significant role in determining people for legal, mass calamities, sexual assault, crime and issue 
related to child abuse. Moral duty of the dentist compels them to facilitate justice to the patients’ families and 
victims. In the dental segment, AI technology has implemented and possess excellent results. CNNs models 
based on automated technique for enhancing the lower basic third molar enhancement for determining the age of 
an individual after using on panoramic based radiographs [63]. Implementation of ANNs helps to ascertain 
gender applying panoramic radiographs and the outcomes were very promising. Therefore, the system is 
considered as helpful as it eases and automates the procedure of determining unknown age or gender with very 
less errors [64]. ANN’s model based on AI model helps to predict the demonstrated promising outcomes and 
mandibular morphology. Artificial intelligence seeks to effectively implemented in forensic dentistry [65].  

I. Investigating the application of artificial intelligence on the maxillofacial surgery and specialty of oral 
AI technology tend to applied for predicting or detecting cancer. A revolutionary refinement and development of 
several convolutional neural networks seek to determine the enhanced competency for detection of automated 
cancer  [66]. Every year, approximately 657,000 new cases has found for cancer of oral pharynx and cavity and 
also considered as a reason for approximately 330,000 deaths reported by World Health Organisation (WHO) for 
oral cancer [67]. Extreme promising and positive outcomes has acquired while CNNs model tend to employed 
for automatic method for detecting Oral Squamous Cell Carcinoma during applied with the images of the 
original laser endomicroscopy. The literature recommends that AI based model led to assist for prior diagnosis. 
The technology based on artificial intelligence tend to implemented after extraction of the teeth for detecting 
several postoperative facial swellings [68]. A model of artificial intelligence depending on the ANN for 
detecting different postoperative facial enlargement on the removal of affected several mandibular related to the 
3rd molars. Artificial intelligence model led to evaluated the excellent outcomes and possess a large significance 
for clinicians and dentists for predicting or detecting treatment prognosis [69]. 
AI promises to initiate a valuable and useful tool in the combination with human expertise in the regular 
practices of maxillofacial and oral surgery with the advanced medical imaging procedures such as Magnetic 
Resonance Imaging (MRI), CBCT and Computed Tomography (CT)  [70]. The procedures tend to transformed 
according to the clinician’s visualize facial pathology and anatomy. Algorithms of AI aiding in evaluation, 
prediction, preoperative planning, therapeutic decision making and diagnosis of outcomes. The advantages of AI 
technology consist of detection capabilities, prediction, learning and advanced classification. The algorithms of 
AI seek to complement human skills and expertise while decreasing their inaccuracies and imperfections [71]. 
Application of AI assists in detection of neck and head-tumours applying image data including ultrasonography, 
microscopic and radiographic images [72]. The key object of the literature was to implement a hybrid of 
machine learning and feature-selection method on the prognosis of oral cancer in correlation with genomic and 
clinic pathologic markers [73]. Therefore, AI possess the potential as a largely powerful technique in 
maxillofacial and oral surgery in early future. 

V. CONCLUSION 

Orthodontic treatment become the important topic in dentistry and where AI is being used most frequently. The 
systematic review underlines how artificial intelligence (AI) is being used more frequently in orthodontic 
treatment planning and how it has the potential to enhance patient comfort, clinical outcome, and diagnostics. 
The investigated literature offers stronger evidence for the growing use of artificial intelligence (AI) and 
machine learning (ML) in orthodontic treatment planning as well as other speciality areas of dentistry, such as 
prosthodontics, forensic odontology, and maxillofacial radiography. The use of artificial intelligence (AI) in 
these domains includes anything from automated orthodontic extraction indicate detection to cephalometric 
landmark recognition, cervical vertebra maturity evaluation, and smile designing. The application of AI in 
several fields has produced encouraging effects, such as increased diagnostic precision, therapeutic effectiveness, 
and patient happiness. The research findings do not advance AI beyond dentistry, but the results demonstrate that 
it can be used in real-world applications. These technologies dramatically improve clinical decision-making, 
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boost the accuracy of diagnoses, and forecast treatment results, enabling doctors to give patients with the best 
possible service. The AI in therapeutic dentistry is the AI-powered prognosis of post-orthognathic surgical facial 
aesthetics. Additionally, research into the use of AI in forensic dentistry and maxillofacial surgery has uncovered 
promising opportunities for simplifying difficult processes for facial reconstruction. 
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