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The management of patients with dento-maxillofacial deformities is based on assessments of the dental occlusion -facial skeleton -soft tissues triad. As societal demands and surgical practices have evolved, facial soft tissues have moved to the forefront of considerations in orthognathic surgery. Techniques are therefore required to analyze facial soft tissues objectively and reproducibly, for diagnosis, preoperative planning, and follow-up. Several technologies are currently capable of providing three-dimensional (3D) models of the face, either by 3D reconstruction of traditional computed tomography or cone beam computed tomography data, or directly by stereophotogrammetry, laser scanning or structured light scanning. Multimodal image registration techniques allow bone base, dental occlusion and facial soft tissue information to be combined in a 3D virtual patient. Three-dimensional cephalometric analysis of the facial skeleton and skin is now perfectly integrated in virtual planning and is gradually gaining in automation and accuracy. Photorealistic 3D simulations allow optimal soft tissue planning and facilitate physician-patient communication. Finally, these facial modeling techniques facilitate post-operative studies of soft tissues, which generally involve comparisons of volumetric data. There are many research avenues to pursue and technical improvements are to be expected, particularly through the development of big data and artificial intelligence approaches.

-Introduction

The aim of orthognathic surgery is to reestablish a normal balance between the mandible and maxilla and restore physiological class I dental occlusion while improving the facial appearance of patients with dento-maxillofacial deformities.

The three main parameters considered in all stages of orthodontic-surgical treatment are the patient's dental occlusion, bone bases and facial soft tissues.

The analysis of soft tissues is almost entirely clinical. It calls on the physician's experience and a certain artistic sense, such that there is an element of subjectivity in the management of soft tissues during preoperative planning and in the surgical operations performed. It is indeed crucial to anticipate changes in surface esthetics based on the planned bone movements.

Clinical esthetic assessments are often imprecise, poorly reproducible and practitioner dependent. These problems can be overcome by using various technologies to build a threedimensional digital image of the facial surface.

Our aim in this review is to describe the different technologies available for clinicians to model facial soft tissues in three dimensions and then to present their current and possible future applications in orthognathic surgery.

-Three-dimensional facial soft-tissue modeling techniques

Several facial surface modeling devices are available to help surgeons with diagnosis, preoperative planning and postoperative follow-up [START_REF] Sforza | Soft-and hard-tissue facial anthropometry in three dimensions: what's new[END_REF].

Stereophotogrammetry, laser scanning and structure light scanning can be used to record the surface of the face (surface modeling). After calibrating the distance between the subject and the detectors, a certain number of points are assigned x, y and z coordinates in an orthonormal reference frame. This yields a cloud of points in space with associated coordinates. These define the vertexes of the triangular mesh that allows faces to be modeled in three dimensions.

X-ray sources (traditional and cone beam computed tomography (CT & CBCT)) can be used to produce two-dimensional images of bone structures and soft tissues. Three-dimensional images of the facial skeleton and the overlying soft tissues can then be reconstructed using dedicated software.

For use in general clinical practice, techniques need ideally to be reproducible, precise, noninvasive, simple, fast and inexpensive.

The principles, advantages and drawbacks of the different methods for acquiring 3D models of the face are listed in Table 1.

Technology

Principle

Advantages Drawbacks

CT

Fan beam X-rays 3D reconstruction of 2D cross-sections [START_REF] Markiewicz | The use of 3D imaging tools in facial plastic surgery[END_REF] Correlating 

Non-irradiating Instantaneous acquisition

Textured image Over the past decades, orthognathic surgery has benefitted greatly from new acquisition techniques and technological improvements. Three-dimensional digital models can now be obtained of the three pillars of orthognathic surgery: dental, skeletal and esthetic. These parameters have been traditionally measured by cephalograms, plaster cast and appropriate clinical examination since the beginning of the 20th century.

Resolution varies between devices

From the 1980s, an increase in the use of 3D imaging techniques has been observed. Dental arches can now be scanned either directly using an intraoral scanner or by 3D acquisition of plaster casts. The facial skeleton is modeled using CT or CBCT reconstructions. Finally, the facial soft tissue can be acquired directly in 3D by stereophotogrammetry, laser scanning or structured light scanning, or reconstructed from CT or CBCT cross-sections.

These 3D models can now be combined into a full "virtual patient" whose dental occlusion can be determined accurately, without artifacts, and integrated into bone bases that are themselves correlated with the textured skin layer that govern facial appearance before and after surgery (Figure 1) [START_REF] Plooij | Digital three-dimensional image fusion processes for planning and evaluating orthodontics and orthognathic surgery. A systematic review[END_REF]. Multimodal registration of these different images allows the patient to be studied in full, with access to all the parameters that need to be considered during preoperative planning and follow-up.

Regarding the application of textured soft tissues on bone bases, the difficulty lies in placing the former with respect to the latter in three dimensions. Misalignment would distort all subsequent analyses performed on the digital model.

Three image registration techniques are described in the literature, which are combined to different extents depending on the protocol: registration by matching landmarks, surfaces, or voxels [START_REF] Almukhtar | Comparison of the accuracy of voxel based registration and surface based registration for 3D assessment of surgical change following orthognathic surgery[END_REF]. In all three cases, the images are mapped onto each other by iterative geometric transformations, to superpose the images from different sources in the same coordinate system.

Standardized registration protocols have been proposed to improve the reliability of the process [START_REF] Maal | The accuracy of matching three-dimensional photographs with skin surfaces derived from conebeam computed tomography[END_REF]. The most recent programs perform almost all of the tasks automatically [START_REF] Kau | Creation of the virtual patient for the study of facial morphology[END_REF].

The precision of protocols to superpose facial textures on non-textured 3D reconstructions has been judged satisfactory by several authors [START_REF] Maal | The accuracy of matching three-dimensional photographs with skin surfaces derived from conebeam computed tomography[END_REF].

Naudi et al. suggested an artisanal technique permitting concomitant acquisition of both

CBCT and stereophotogrammetry images in order to provide texture and improve 3D registration [START_REF] Naudi | The virtual human face: superimposing the simultaneously captured 3D photorealistic skin surface of the face on the untextured skin image of the CBCT scan[END_REF]. Note that some recent cone beam devices (Planmeca 3D Proface, Helsinki, Finland) can now natively acquire facial soft tissues texture simultaneously by stereophotogrammetry.

Applying soft tissue textures improves the precision of the model, around the nose for instance, which is difficult to reconstruct from CBCT data because of the restricted doses [START_REF] Maal | The accuracy of matching three-dimensional photographs with skin surfaces derived from conebeam computed tomography[END_REF]. Furthermore, photorealistic models make it easier for patients to recognize themselves and make them more receptive to the proposed surgery.

Full virtual patients can now be generated to simulate orthodontic and surgical treatments, three-dimensional bone and skin cephalometry, postoperative follow-up, to communicate with patients… 

-Three-dimensional cephalometry of facial soft tissues

Since the very first descriptions in antiquity, adopted and passed on to the present day by Renaissance artists, facial beauty has been defined by a harmonious balance between the different proportions of the face.

Pioneered by Leslie Farkas [START_REF] Farkas | Anthropometry of the head and face[END_REF], craniofacial anthropometry aims at describing normative values of facial proportion. As a first essential step in the management of patients with dentofacial deformities, these proportions are traditionally observed by the physician during clinical examination. It seems clear that this assessment cannot be but highly subjective, dependent on the physician's experience and tastes.

Two-dimensional cephalometric analysis of projected frontal and lateral radiographs remains widely used. A large number of cephalometric analyses have been proposed [START_REF] Hurst | Surgical cephalometrics: applications and developments[END_REF].

However, the two-dimensional approach has several limitations that have motivated the development of 3D analyses [START_REF] Caloss | Three-dimensional imaging for virtual assessment and treatment simulation in orthognathic surgery[END_REF]: structural distortions and simplifications, difficulties in analyzing facial asymmetries, high interoperator variability in the placement of landmark points, variations in the position of the patient… Three-dimensional soft tissue cephalometry is the more modern technique: the facial surface is first acquired to obtain a 3D model on which landmark points, precisely defined by definition, can be placed and located in a three-dimensional orthogonal reference frame (Figure 2A).

Each point is located by its x, y and z coordinates in a standardized three-dimensional virtual environment. A reproducible Cartesian coordinate system based on fixed anatomical features is indeed required for any three-dimensional cephalometric analysis.

Several types of 3D measurements are performed using these reference points for analysis [START_REF]Three-Dimensional Cephalometry: A Color Atlas and Manual[END_REF]: distances, angles and proportions (Figure 2B).

Compared with direct measurements or those on 2D photographs or radiographs, the threedimensional approach allows the landmark points to be placed more precisely and reproducibly, while limiting measurement bias [START_REF] Lin | Reliability and reproducibility of landmarks on three-dimensional soft-tissue cephalometrics using different placement methods[END_REF]. A further benefit of three-dimensional assessments for patients with facial asymmetry is that the abnormalities are defined in all three spatial planes [START_REF] Akhil | Three-dimensional assessment of facial asymmetry: A systematic review[END_REF]. Nevertheless, the manual placement of landmark points on the 3D model can still sometimes be an imprecise and laborious process [START_REF] Fagertun | 3D facial landmarks: Inter-operator variability of manual annotation[END_REF]. While intraoperator variability is satisfactory, interoperator variability is sometimes high.

To avoid the biases associated with manual landmark point placement [START_REF] Fagertun | 3D facial landmarks: Inter-operator variability of manual annotation[END_REF] and to expedite cephalometric analysis, algorithms have been developed to automatically place some of these points, with no intervention from the operator. These algorithms are based on biometric and statistical approaches and on image processing and recognition technologies.

While various techniques are available for automated three-dimensional cephalometric analysis of bone structures, the automated analysis of soft tissues remains marginal [START_REF] Abu | Automated craniofacial landmarks detection on 3D image using geometry characteristics information[END_REF].

Studies of multiple cephalometric points on the bone and skin using 3D models of a given population can reveal the cephalometric specificities of that population [START_REF] Wang | Three-dimensional cephalometry for orthognathic planning: Normative data and analyses[END_REF]. Precise characterization of these normative values allows planning to be tailored to the patient's sex, age, ethnicity… and probably many other factors for dysmorphic patients in this population. 

-Preoperative simulation of soft tissue changes

As part of the dental occlusion -facial skeleton -soft tissues triad, the main objective of orthodontic-surgical operations was until recently to obtain functional occlusion on a stable skeletal base. However, the focus has gradually shifted from dental occlusion to esthetics [START_REF] Rosen | Evolution of a Surgical Philosophy in Orthognathic Surgery[END_REF]. Recent studies have shown indeed that the principal concerns of patients with dentofacial deformities are overwhelmingly esthetic [START_REF] Yu | Presurgical motivations, self-esteem, and oral health of orthognathic surgery patients[END_REF].

The first simulation programs predicted the movements of skeletal or cutaneous cephalometric points from lateral facial radiographs. Lateral photographs could be superposed to make the simulations more realistic. By definition furthermore, twodimensional analysis only provides single-plane rendition and does not allow dentofacial deformities to be analyzed in all three spatial planes. Three-dimensional simulations allow better preoperational planning and facilitate communication with patients by providing more realistic models [START_REF] Van Hemelen | Three-dimensional virtual planning in orthognathic surgery enhances the accuracy of soft tissue prediction[END_REF].

Many software packages are currently available to perform 3D simulations of planned esthetic changes. This tissue simulation overlays on the bone movements planned during virtual bone surgery. It represents an extra stage in the computer-assisted threedimensional planning process [24]: 3D reconstruction of the facial skeleton and dental occlusion allows bone surgery to be performed in the virtual environment and simulations of the esthetic changes are deduced by the software using various algorithms.

An important requirement in facial surgery is that patients should be able to envision the planned changes to their faces. The surgeon's aim is to help patients understand what changes they should expect so that together, they can plan esthetically optimal surgical procedures while avoiding surprises and disappointment. Surgical simulations occupy and increasingly large part of consultations in orthognathic surgery. They improve patientphysician communication, patients' understanding and consent throughout the orthodonticsurgical treatment process and allow them to visualize the forthcoming changes to their face [START_REF] Phillips | Effects of a computerized treatment simulation on patient expectations for orthognathic surgery[END_REF].

In addition, simulations of facial soft tissue changes provide the third element, with simulations of bone movements and dental occlusion, required to complete the preoperative analysis. Three-dimensional rendering of a complete "virtual patient" provides all the parameters required for optimal planning. Esthetic analysis of patients' faces allows features considered favorable for facial harmony to be retained and differentiated from unfavorable features to be treated, while keeping optimal occlusion in mind as an objective. Surgical simulation allows soft tissue changes to be anticipated from those of the bone base to either exploit them for esthetic benefit, or on the contrary limit their effects right from the preoperative planning stage.

In cases of unfavorable bone movements, complementary corrective measures for soft tissues (VY closure, alar base reduction or rhinoplasty, autologous fat graft…) can be planned in advance to improve esthetic results [START_REF] Mohamed | Aesthetic adjuncts with orthognathic surgery[END_REF].

Early software package used predefined ratios to simulate soft tissue displacements based on bone movements. These ratios were derived from postoperative cohort studies with low methodological quality. The ratios are in most cases linear, i.e. constant for both small and large displacements [START_REF] Miguel Moragas | A systematic review on soft-to-hard tissue ratios in orthognathic surgery part I: maxillary repositioning osteotomy[END_REF]. However, these results are difficult to generalize in simulations because of considerable interindividual variability [START_REF] Gill | The Facial Soft Tissue Effects of Orthognathic Surgery[END_REF]. Indeed, tissue changes depend on multiple parameters such as soft tissue thickness, muscle tone, the surgical techniques used… Nowadays, instead of displacement ratios, three-dimensional simulations of soft tissues are based on algorithms called approximation models that predict soft tissue displacements based on the forces applied [29]. The most widely used approximation models are the Finite Elements Model (FEM) based on the biomechanical properties of soft tissues, the Multi-layer Mass-Spring Model (MSM), based on mathematical approximations of the deformations, and the Mass-Tensor Model (MTM), which combines the advantages of the former two approaches.

There have been few studies to date on the accuracy of these approximation models. Results are sometimes conflicting because of the many adaptations used, differences in assessment measures, small and often non-comparable cohorts with differences in surgical complexity… A systematic review of the literature [START_REF] Olate | A systematic review of soft-to-hard tissue ratios in orthognathic surgery. Part IV: 3D analysis -Is there evidence?[END_REF] found weak methodologies in all studies of threedimensional facial soft-tissue simulations, preventing any meta-analysis.

Nevertheless, most studies agree on the fact that, while the simulations are satisfactory overall, the labial region is the one in which the predictions are the least reliable, because of difficulties modeling the sliding of the lips over the dental arches [START_REF] Schendel | 3-dimensional facial simulation in orthognathic surgery: is it accurate?[END_REF].

Currently available commercial soft-tissue simulation applications allow optimal preoperative planning and improve patient-physician communication, even though their precision is not yet optimal. It is therefore important to inform patients of the purely informative nature and non-contractual nature of the simulations, to avoid any dispute.

-Postoperative three-dimensional analysis of facial soft tissues

Three-dimensional acquisitions of facial soft tissues can also be studied postoperatively to confirm the proper application of the preoperative plan, but also to compare cohorts of patients operated using different approaches, to extract clinical conclusions on the postoperative evolution of facial soft tissues.

These studies require protocols for the analysis postoperative 3D models, generally in comparison with preoperative models. The first step is to superpose the models according to the criteria described above.

Once the models are superposed, several types of analysis are possible [START_REF] Yatabe | 3D superimposition of craniofacial imaging-The utility of multicentre collaborations[END_REF]: measurements of angles, distances, or of displacements of cephalometric landmark points or of the closest points between two models, anatomical dense correspondence analysis… Results are usually presented on a color scale (Figure 3).

One of the most common applications of these analyses aims to describe the ratios that govern the changes in soft tissues that arise due to bone movements [START_REF] Olate | A systematic review of soft-to-hard tissue ratios in orthognathic surgery. Part IV: 3D analysis -Is there evidence?[END_REF][START_REF] Jung | Three dimensional evaluation of soft tissue after orthognathic surgery[END_REF]. While these ratios have been studied using lateral photographs and radiographs, this three-dimensional approach allows a more precise study in all three spatial planes [23].

Several groups have used three-dimensional measurements to clarify the response of the nasolabial region to bone movements. A systematic review of the literature [START_REF] Paredes De | Threedimensional analysis of nasolabial soft tissue changes after Le Fort I osteotomy: a systematic review of the literature[END_REF] found that results were generally in agreement albeit with a weak methodology in a majority of studies.

Several studies have looked into the efficacy of measures to counteract the nasolabial alterations that accompany maxillary repositioning after LeFort I osteotomy [START_REF] Paredes De | Threedimensional analysis of nasolabial soft tissue changes after Le Fort I osteotomy: a systematic review of the literature[END_REF][START_REF] Howley | Use of the alar base cinch suture in Le Fort I osteotomy: is it effective?[END_REF]. VY closure is usually performed to stretch the upper lip and alar cinch suture to limit the widening of the alar base.

A variety of other esthetic changes have also been studied using 3D approaches. Sigaux et al. [START_REF] Sigaux | Mandibular Advancement Means Lower Facial Enlargement: A 2-Dimensional and 3-Dimensional Analysis[END_REF] used stereophotogrammetry to confirm widening of the lower third of the face following Obwegeser-Dal Pont mandibular advancement osteotomy. Almukhtar et al. compared soft tissue changes associated with maxillary and bimaxillary advancement using 3D CBCT reconstruction [START_REF] Almukhtar | Comprehensive analysis of soft tissue changes in response to orthognathic surgery: mandibular versus bimaxillary advancement[END_REF].

Three-dimensional acquisition can also be used to quantify the effects of esthetic procedures performed to complement traditional orthognathic surgical techniques such as autologous fat grafting [START_REF] Wu | Three-dimensional Volumetric Analysis of 3 Fat-Processing Techniques for Facial Fat Grafting: A Randomized Clinical Trial[END_REF].

An important concern for patients is the resorption of edema after orthognathic surgery and this has also been studied by 3D techniques. Kau et al. reported the evolution of edema resorption over a period of 6 months using iterative 3D laser scanners [START_REF] Kau | A three-dimensional evaluation of postoperative swelling following orthognathic surgery at 6 months[END_REF]. The superiority of facial cooling mask compared with conventional cooling method upon edema has also been demonstrated by structured light scanner [START_REF] Rana | 3D evaluation of postoperative swelling using two different cooling methods following orthognathic surgery: a randomised observer blind prospective pilot study[END_REF].

The increasing availability of three-dimensional acquisition techniques means that they are increasingly included in soft tissue assessment protocols in orthognathic surgery. Although these protocols provide many avenues for future research, it seems that standardization is required to allow studies of larger cohorts or to compare results between cohorts. 3 Future perspectives

There are many lines of research to pursue and many technical improvements to expect.

Complete three-dimensional surgical assessments-including 3D acquisition of dental arches, bone bases and facial soft tissue, 3D cephalometry analysis and virtual surgery with soft tissue simulation, and systematic postoperative analysis-remain rare in standard clinical practice.

Although the techniques have become more widespread, routine clinical use is currently hindered by the complexity of the procedures, specific training requirements, the involvement of all hospital staff, and cost of the equipment [41-44].

One possibility to improve studies of soft tissues would be to consider orofacial functions such as swallowing, breathing, chewing and facial expression in preoperative planning. The face is a highly dynamic structure and analyses should look beyond static models. Dynamic "4D" models remain difficult to obtain, although some new stereophotogrammetry techniques allow dynamic analysis [START_REF] Shujaat | The clinical application of three-dimensional motion capture (4D): a novel approach to quantify the dynamics of facial animations[END_REF].

To avoid the risk of biases from the use of multiple acquisition techniques and data superpositions, one innovating technique designed specifically for orthognathic surgery and orthodontics would allow surface and bone structures to be acquired together along with photorealistic rendering of skin textures and dental analysis accurate enough for artifactfree evaluation of intercuspation relations. This all-in-one approach, which remains to be developed, would provide physicians with all the data required for 3D virtual planning while also limiting the risk of registration and measurement bias.

The range of possible applications for artificial intelligence (computer vision, machine learning, deep learning, artificial neural networks…) seems vast. Bouletreau et al. [46] have described possible applications in orthognathic surgery and point out that a symbiotic relationship between a physician's clinical sense and the analytical rigor of artificial intelligence may arise in the coming years (Figure 4). While new applications of these modern technologies are implemented in medical [START_REF] Mintz | Introduction to artificial intelligence in medicine[END_REF], surgical [START_REF] Hashimoto | Artificial Intelligence in Surgery: Promises and Perils[END_REF], and dental specialties [START_REF] Park | History and application of artificial neural networks in dentistry[END_REF], only one clinical protocol exploiting these techniques has so far been proposed in orthognathic surgery [START_REF] Patcas | Applying artificial intelligence to assess the impact of orthognathic treatment on facial attractiveness and estimated age[END_REF], which evaluates improvements in facial attractiveness after orthodontic-surgical treatment.

Cephalometric landmark points can now be placed automatically using computer vision algorithms, a branch of artificial intelligence dealing with how software can be made to "see" and analyze the content of an image, just as humans would, while eliminating operator-associated variability [START_REF] Böhringer | Quantification of Facial[END_REF].

For example, Hwang et al.'s neural network trained on 1028 projected radiographs was able to recognize 80 bone and skin landmarks with no statistically significant differences from manual placement [START_REF] Hwang | Automated identification of cephalometric landmarks: Part 2-Might it be better than human?[END_REF].

Although a large majority of studies involve two-dimensional approaches, computer vision techniques are clearly interesting in three-dimensional cephalometry. They would indeed allow a large number of points to be placed automatically on a three-dimensional model, both on the bone and skin, making the analysis as complete as possible.

This raises the problem of how to analyze so many points using traditional computer and statistical methods, to reach a clinically relevant diagnosis. Here again, artificial intelligence can contribute in comparing all the patient's clinical and cephalometric data with a wide range of cases to automatically provide an accurate cephalometric diagnosis [START_REF] Faure | Céphalométrie 3D et intelligence artificielle[END_REF][START_REF] Mario | Paraconsistent artificial neural network as auxiliary in cephalometric diagnosis[END_REF][START_REF] Arık | Fully automated quantitative cephalometry using convolutional neural networks[END_REF]. The cephalometric analysis process, from the placement of landmark points to diagnosis, would thereby be fully automated.

For surgical simulations, the use of displacement ratios is difficult to generalize and approximation models are mathematical estimates. Training a machine learning algorithm on multiple postoperative 3D models would allow precise simulations based on factual data and as many parameters as possible such as age, sex, ethnic origin, surgical technique… Machine learning algorithms require databases for training, allowing them to provide results based on "acquired experience". A standardization of practices is therefore required along with inter-center cooperation to assemble databases of pre-and postoperative 3D cephalometric data for a wide range of patients, as well as any clinical information relevant to the surgery or follow-up (age, weight, ethnicity, sex…). Databases nearly as complete as this are already available for craniofacial research [32][56].

Databases such as these, so large that they are beyond current analytical capabilities, are referred to as big data. They can be tackled by machine learning techniques involving artificial neural networks. To reach a diagnosis, physicians rely on their experience or at best on knowledge drawn from cohort studies. A neural network trained on a database exploits the experience drawn from an uncountable number of cases in populations with variable characteristics, treated by a multitude of physicians using different methods.

In addition, an unsupervised machine learning algorithm would be able to identify causal relationships that are invisible to traditional methods of study. They would allow patientspecific soft tissue simulations, the gathering of a complete set of cephalometric characteristics for a given population, the discovery of new factors underlying soft tissue changes… Eventually, it should be possible to imagine a digital tool capable of diagnosing dentofacial deformities and of listing its characteristics using a 3D cephalometry algorithm, to carry out a precise soft tissue simulations and then develop a highly personalized treatment plan based on the patient's characteristics. An algorithm such as this would also be able to analyze postoperative results to continually improve over time. 

Conclusion

The cutaneous layer is now an important consideration in orthognathic surgery. Treatment objectives have adapted, in keeping with societal evolutions, to increasingly esthetic criteria while maintaining functional and occlusion objectives in parallel. Facial imaging technologies have evolved along the same lines and a range of acquisition techniques are now available in clinical practice. Multimodal registration allows objective and exhaustive assessments of skeletal, dental and soft tissue features. A number of analytical protocols, with varying degrees of automation, have been described in the literature and are used routinely in some treatment centers. Skin simulation techniques are increasingly powerful and are now a wellestablished part of virtual planning. These 3D technologies also help to advance scientific research, notwithstanding the methodological weaknesses inherent in the techniques. Large standardized participative databases supported by artificial intelligence algorithms will no doubt help physicians with diagnoses, planning and follow-up, but also reveal new patterns governing the biomechanics of facial soft tissues.
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 1 Figure 1 -Superimposition of tridimensional imaging of bone bases, dental occlusion and soft tissues. Reprinted from Ayoub AF, Khambay B. A paradigm shift in the diagnosis & management of dentofacial deformities. Saudi Dent J 2012;24:121-5, with permission from Elsevier
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 2 Figure 2 -A: Three-dimensional cephalometric landmarks of facial soft tissues. B: Some examples of cephalometric measurements. Tr Trichion, Sa Superaurale, Pa Postaurale, St Po Soft tissue porion, Sba Subaurale, Zy Zygion, Go Gonion, G Glabella, N Nasion, Os Orbitale superius, Or Orbitale, Ex Exocanthion, En Endocanthion, Chk Cheek, Prn Pronasale, Sn Subnasion, Al Alare, Ac Alare curvature, Cph Crista philtri, Ls Labiale superius, Sto Stomion, Li Labiale inferius, Ch Cheilon, Sl Sublabiale, Pg Pogonion, Me Menton, Col Columella, A' Soft tissue A point, Zy-Zy Interzygia distance, Go-Go Lower facial width, Tr-N Forehead height, Col-Sn-A' Nasolabial angle
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 4 Figure 4 -Color scale after three-dimensional models' superimposition. Reprinted from Sigaux N, Mojallal A, Breton P, Giai J, Louvrier A, Bouletreau P. Mandibular Advancement Means Lower Facial Enlargement: A 2-Dimensional and 3-Dimensional Analysis. J Oral Maxillofac Surg 2018;76:2646.e1-2646.e8, with permission from Elsevier
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 5 Figure 5 -AI-enhanced digital workflow on surgical-orthodontic protocols. Reprinted from Bouletreau P, Makaremi M, Ibrahim B, Louvrier A, Sigaux N. Artificial Intelligence: Applications in orthognathic surgery. J Stomatol Oral Maxillofac Surg 2019, with permission from Elsevier
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