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Abstract:

Purpose: Pterygoid process fractures (PPF) is classically associated with Lefort fractures, but can also be encountered in association with other facial fractures such as mandibular fractures. The aim of this study was to estimate the frequency of pterygoid process fractures associated with mandibular fractures and identify factors associated with PPF. Material and Methods: We conducted a retrospective cross-sectional study using computed-tomography scanning of patients having a mandibular fracture between from November 2018 to April 2020. PPF were classified using the An et al. classification. Volume, length and width of both lateral pterygoid muscles have been evaluated by using an image processing software. Study population has been divided in two groups: fracture of pterygoid process or absence of pterygoid process fracture. To evaluate the implication of lateral pterygoid muscle in the pathophysiology of PPF, we compared lateral pterygoid muscle volume, its maximal length and width between both groups. Patients with bilateral fractures were excluded from this analysis. Results: 304 patients with at least one mandibular fracture have been included in this study. 18 patients presenting an association of mandibular and PPF were finally selected. 83.33% of the patients were concerned by a fracture of the posterior part of the mandible. The PPF was classified type IIA of An et al. classification for 94.4% of patients. The lateral pterygoid muscle volumes were significantly larger on the side of the PP fracture (p=0.02). However, there were no significant differences in the maximum length (p=0.49) and width (p=0.1) of lateral pterygoid muscle. Conclusion: Our study showed an association between mandibular fractures (mainly ipsilateral posterior) and isolated PPF through a lateral pterygoid muscle volume increase.

Text: Introduction:

Pterygoid processes fractures (PPF) are an essential finding in Le Fort fractures and can be more rarely encountered in other types of blunt head or maxillofacial trauma. Pterygoid processes are therefore one of the first radiologic steps of the diagnosis when the surgeon or the radiologist is looking for a midface trauma [START_REF] Rhea | How to simplify the CT diagnosis of Le Fort fractures[END_REF] .

According to the René Le Fort description, the classification of midface fractures includes Le Fort I, II, and III, each of them differentiated by their pattern, but all having PPF [START_REF] Tessier | The classic reprint. Experimental study of fractures of the upper jaw. I and II. René Le Fort[END_REF][START_REF] Tessier | The classic reprint: experimental study of fractures of the upper jaw[END_REF] . It appeared that characteristics of PPF varies from a Le Fort fracture to another. An et al. have reported a relationship between maxillary transverse fractures and PPF, in that most unilateral maxillary transverse fractures were accompanied by unilateral PPF, whereas bilateral maxillary transverse fractures were associated with bilateral pterygoid fractures and have proposed a specific classification [START_REF] An | Classification and characteristics of pterygoid process fracture associated with maxillary transverse fracture[END_REF] . This classification is based on the axis of the fracture (vertical or transverse) and the its level (regarding structures as pterygoid fossa and sphenoidal sinus). This PPF pattern suggests that specific mechanisms are leading to specific fractures including specific PPF.

It seems rare for pterygoid processes to be fractured in absence of a Le Fort fracture. Nevertheless, these PPF are not exclusively associated with a Le Fort fracture pattern, pointing out that the surgeon or the radiologist have to pay attention to this anatomical structure during the radiologic examination of a facial trauma. It can be associated with sphenotemporal buttress fractures, temporal bone fractures, zygomaticomaxillary complex fractures, and displaced mandible fractures. Garg et al. suggested that some of these fractures result from the propagation of fracture lines from the primary fracture into the central skull base and pterygoid plates [START_REF] Garg | Pterygoid Plate Fractures: Not Limited to Le Fort Fractures[END_REF] . Another mechanism of PPF could be related to medial and lateral pterygoid muscles traction. This last pattern of fractures seems to be particularly encountered in association with a mandibular fracture.

In a recent short case series, Truong et al. have explored the hypothesis that if great enough force was placed on the mandible it could lead to a fracture of the pterygoid plates [START_REF] Truong | Dublin A: Lateral pterygoid plate fractures associated with mandible fractures[END_REF] . They found that all 7 patients had an associated ipsilateral subcondylar fracture suggesting as mechanism a transduction force through the pterygoid muscles during mandibular trauma.

Nevertheless, there is a lack of knowledge about this specific association of fractures due to the absence of large series. What about the prevalence, what about characteristics of PPF when they were associated with mandibular fracture? Are pterygoid muscles really implied in the mechanism of these fractures? The main purpose of this retrospective cross-sectional study was to evaluate the prevalence and characteristics of the PPF among the patients presenting mandibular fractures diagnosed with computed tomography scanning (CT). We hypothesized that ipsilateral lateral pterygoid muscle could be associated with PPF through a brutal traction on the lateral hamulus due to a contraction of this muscle or in cases of lateral displacement of the condyle.

The specific aims of the study were then to measure biometrics of each lateral pterygoid muscles, and to compare it according to the side of the mandibular fracture.

Materials and methods:

Study design

To address the research purpose, the investigators designed and implemented a retrospective cross-sectional study. The study population was composed of all patients admitted for a mandibular fracture to the Oral and Maxillofacial Department at Lille University Hospital, between November 2018 and April 2020. Patients were excluded as study subjects if they presented an associated Le Fort fracture. Patients without PPF or with a fracture concerning the posterior wall of the maxillary sinus were also excluded from this study.

All procedures performed in the study were in accordance with the ethical standards of the Helsinki declaration. According to French law, no IRB evaluation was required due to the retrospective nature of the study. All data were anonymized and "Commission Nationale de l'Informatique et des Libertés de France" (CNIL) declaration was provided.

Variables

Primary predictor variable was the PPF (present or absent).

Secondary variables were considered: age, sex, mechanism of the trauma (fall, sport, assault, traffic accident), side and type of mandibular fracture (symphysis, parasymphysis, corpus, angle and condyle), side of PPF, volume in cm3 of each lateral pterygoid muscle, maximum length in mm of each lateral pterygoid muscle, pattern of PPF (described in data collection section), and description of other associated facial fractures.

Data collection

Evaluation of mandibular fracture types and patterns of pterygoid processes fractures was jointly performed on CT images by 3 different operators. CT images were reconstructed using image processing software (Intellispace PACS®, Philips, Foster City, CA 94404 U.S.A.), and bone threshold (250 HU) was used to segment these CT. Mandibular and pterygoid processes fractures were identified from axial, coronal, sagittal, and reconstructed three dimensional (3D) images (Figure 1). To obtain the reconstructed 3D images of the pterygoid process, the mandible, the cervical spine, and the rear of the skull, which can obstruct views of the pterygoid process, were removed when necessary.

PPF were then classified using the An et al. classification [START_REF] An | Classification and characteristics of pterygoid process fracture associated with maxillary transverse fracture[END_REF] . Fractures have been classified as follows (Figure 2): type I, pterygoid process vertical fracture (simple separation between the medial and lateral plates); type II, pterygoid process transverse fracture, which was further divided into 3 subcategories: II-1, fracture line located within the pterygoid fossa; II-2, fracture line located above the pterygoid fossa, not extending to the floor of the sphenoid sinus; II-3, fracture line located above the pterygoid fossa and involving the floor of the sphenoid sinus.

We hypothesized that ipsilateral lateral pterygoid muscle could be associated with pterygoid process fracture through a brutal traction on lateral hamulus due to a contraction of this muscle or in cases of lateral displacement of the condyle. Thus, we explored this hypothesis by measuring biometrics of both lateral pterygoid muscles in patients with unilateral PPF (volume, maximal length and width) to highlight its pathophysiologic implication.

Volume of both lateral pterygoid muscles have been evaluated using manual segmentation. The operator delineated the boundaries of the pterygoid muscle attachments manually, section by section, on a series of CT slices. The design was defined in an axial plan and fitted in sagittal and coronal planes. The volume of the segmented muscle was calculated based on the section thickness, area of the lateral pterygoid muscle in section, space between slices, and total number of slices containing the region of interest (Figure 3). Volume was expressed in cm3 for both lateral pterygoid muscles.

The length and the greatest width of the muscle were measured in multiplanar reconstruction (MPR) mode, after having defined an axial section plane parallel to the plane of the pterygoid muscle fibers. Maximal length was defined as the maximal size parallel to the fibers of the lateral pterygoid muscle, whereas maximal width was defined as the maximal size perpendicular to the muscular fibers. Both were expressed in mm.

Data analysis

Quantitative variables are expressed as means (standard deviation, SD) in the case of normal distribution or medians (interquartile range Q1;Q3) otherwise.

Categorical variables are expressed as numbers (percentage). Normality of distributions was assessed using histograms and the Shapiro-Wilk test. Study population has been divided in two groups: fracture of pterygoid process or absence of pterygoid process fracture. To evaluate the implication of lateral pterygoid muscle in the pathophysiology of pterygoid process fracture, we compared lateral pterygoid muscle volume, its maximal length and width between both groups. Patients with bilateral mandibular fractures were excluded from this analysis. Bivariate comparisons in baseline characteristics between the two study groups (fracture of pterygoid process vs absence of pterygoid process fracture) were made using Student t test for Gaussian continuous variables, Mann-Whitney U test for non-Gaussian continuous and ordinal categorical variables, as appropriate.

Statistical testing was conducted at the two-tailed -level of 0.05. Data were analyzed using the SAS software version 9.3 (SAS Institute, Cary, NC).

Results:

304 patients with at least one mandibular fracture have been included in this study between November 2018 and April 2020. After a systematic CT evaluation, 18 patients presenting an association of mandibular and PPF were finally selected. PPF had a prevalence of 5,9% in all of the mandibular fracture population. A flowchart is presented in Figure 4.

The Table 1 showed the main characteristics of our population study. This population was composed of 14 men (77.8%) and 4 women (22.2%). The median age at the trauma was 35.5 (25.3 ; 47.5) years. 83.33% of the patients were concerned by a fracture of the posterior part of the mandible (angle/ramus/condyle). 61.1% presented a left PPF, 22.2% a PPF, and the PPF were bilateral in 16.6% of the patients. The PPF was classified type IIA of An et al. classification for 94.4% of patients and concerned every time the lateral hamulus. In 13/18 cases (72.2%), there was at least an ipsilateral fracture of the posterior part of the mandible included into the combination.

Regarding the descriptive analysis of lateral pterygoid muscles, variables have been described as follow: on the side of the PPF, mean of lateral pterygoid muscle volume was 5.8 (1.2) cm [START_REF] Tessier | The classic reprint: experimental study of fractures of the upper jaw[END_REF] , length was 34.8 (3.9) mm and width was 15.1 (2.1) mm with a median equal to 15.2 (13.9 ; 16.6) mm. On the non-fractured side, mean of lateral pterygoid muscle volume was 4.9 (1.2) cm 3 , mean length was 35.8 (4.0) mm, and mean width was 15.4 (1.8) mm with a median equal to 15.2 (14.3 ; 16.7) mm. Regarding comparative analysis, we found a significant difference in muscle volumes according to the side of the PPF. These volumes were significantly larger on the side of the PPF (p=0.02). However, there were no significant differences in the maximum length (p=0.49) and width (p=1) (Table 2).

Discussion:

Aim of this retrospective cross-sectional study was to evaluate the prevalence and characteristics of the pterygoid processes fractures among the patients presenting mandibular fractures diagnosed with CT. We hypothesized that ipsilateral lateral pterygoid muscle could be associated with pterygoid process fracture through a brutal traction on lateral hamulus due to a contraction of this muscle or in cases of lateral displacement of the condyle. We therefore studied the biometrics of lateral pterygoid muscles through a CT assessment. We showed that isolated pterygoid process fractures have a prevalence of 5,9% in mandibular fracture population. It appears that concerned mandibular fractures are mainly ipsilateral posterior mandibular fractures. Ipsilateral lateral pterygoid muscle seems to be involved in the onset pathophysiology of pterygoid process fracture through a volume increase.

It is commonly argued that the pterygoid processes fractures are pathognomonic of the Le Fort fracture, whatever the pattern implied.

Nevertheless, it appears through rare publications that isolated pterygoid processes fractures could occur alone [START_REF] Eriksson | Unilateral fracture of the pterygoid process. Report of a case[END_REF] or be associated with other types of facial fractures, in particular mandibular fractures [START_REF] Garg | Pterygoid Plate Fractures: Not Limited to Le Fort Fractures[END_REF][START_REF] Truong | Dublin A: Lateral pterygoid plate fractures associated with mandible fractures[END_REF][START_REF] Imai | Mandibular fracture patterns consistent with posterior maxillary fractures involving the posterior maxillary sinus, pterygoid plate or both: CT characteristics[END_REF] . The largest series related to isolated pterygoid processes fractures showed that it can be associated with 4 types of facial fractures, including sphenotemporal buttress fractures, temporal bone fractures, zygomaticomaxillary complex fractures, and displaced fractures of the mandible [START_REF] Garg | Pterygoid Plate Fractures: Not Limited to Le Fort Fractures[END_REF] . Garg et al. reported 78 isolated pterygoid processes fractures, most of the time unilaterally (75.6%). 17.9% of them concerned displaced mandibular fractures. In a smaller case series focusing on pterygoid plates fractures related to mandibular fractures, Truong et al. have reported the association with an ipsilateral subcondylar fracture in the 7 included patients [START_REF] Truong | Dublin A: Lateral pterygoid plate fractures associated with mandible fractures[END_REF] .

Two of these patients had symphyseal fractures, one had a body fracture, another a parasymphyseal fracture, and one a coronoid fracture. In our series, subcondylar fracture were not the only pattern of fractures included into the combination. All isolated pterygoid process fractures seem to be associated with fractures of the posterior part of the mandible. Other studies have more broadly focused on the posterior maxillary fractures associated with pterygoid plate fractures [START_REF] Imai | Mandibular fracture patterns consistent with posterior maxillary fractures involving the posterior maxillary sinus, pterygoid plate or both: CT characteristics[END_REF][START_REF] Simonds | Isolated fractures of the posterior maxillary sinus: CT appearance and proposed mechanism[END_REF] . Simonds et al. have first described a retrospective study of 33 patients with posterior maxillary fractures of which 13 presented associated mandibular fractures [START_REF] Simonds | Isolated fractures of the posterior maxillary sinus: CT appearance and proposed mechanism[END_REF] . Nevertheless, they did not explore the pterygoid plate area. In a CT study of 194 mandibular fractures, Imai et al. have reported 13 patients with a posterior maxillary fracture, but only 3 of them presented an isolated pterygoid plate fracture without associated posterior maxillary wall fracture [START_REF] Imai | Mandibular fracture patterns consistent with posterior maxillary fractures involving the posterior maxillary sinus, pterygoid plate or both: CT characteristics[END_REF] . Mandibular ramus was concerned in two cases while mandibular angle was implied in another case.

The proposed model of posterior maxillary fractures consists in lateral force applied on the posterior part of the mandible, which medially displaces the coronoid process, leading to posterior maxillary fractures simultaneous with transient subluxation or rotation of the temporomandibular joint (TMJ). When a mandibular fracture occurs due to high-energy impact or individual structural predisposition, the fragment that includes the coronoid process could medially displace the posterior sinus wall, the pterygoid plate, or both, leading to fracture of these anatomical structures [START_REF] Imai | Mandibular fracture patterns consistent with posterior maxillary fractures involving the posterior maxillary sinus, pterygoid plate or both: CT characteristics[END_REF][START_REF] Simonds | Isolated fractures of the posterior maxillary sinus: CT appearance and proposed mechanism[END_REF] . If this model explain how posterior maxillary area fractures occurs, it is not satisfactory to explain all the pterygoid processes fractures associated with mandibular fractures, particularly when the posterior wall of the maxillary sinus was not fractured. It is more likely that a part of these associated fractures could be related to traction on the pterygoid plates by the medial and lateral pterygoid muscles or to transduction of forces through these muscles or both [START_REF] Garg | Pterygoid Plate Fractures: Not Limited to Le Fort Fractures[END_REF][START_REF] Truong | Dublin A: Lateral pterygoid plate fractures associated with mandible fractures[END_REF] . Medial and lateral pterygoid muscles both insert on the lateral pterygoid plate of the sphenoid bone. On the mandible, the lateral pterygoid muscle attaches on the condylar neck and fibrous capsule, whereas the medial pterygoid muscle inserts on the medial part of the mandibular angle.

From a pathophysiologic point of view, simultaneous contraction of the bilateral inferior belly of the lateral pterygoid muscle with the medial pterygoid muscle results in protrusion of the mandible. The unilateral contraction of the lateral pterygoid muscle with the ipsilateral medial pterygoid muscle results in lateral mandibular movement to the contralateral side [START_REF] Walker | Anatomy and Biomechanics of Condylar Fractures[END_REF] . Disorders resulting from acute trauma may occur when transient external loads, which are transmitted through biomechanical loading of the body, exceed internal tolerances of the affected tissues for mechanical strain, resulting in several pathological effects, such as bone fracture. By browsing the literature review, we can find such injuries in orthopedics and traumatology-related regions. It can be quoted, for example, the avulsion fractures of isolated greater tuberosity of the proximal humerus resulting of a forceful contraction of the rotator cuff against a humeral head that is distracted from the glenoid or in an anteriorly subluxed/dislocated position [START_REF] White | Isolated greater tuberosity fractures of the proximal humerus: anatomy, injury patterns, multimodality imaging, and approach to management[END_REF] .

Therefore, it could be suspected that an acute muscle contraction of the pterygoid muscles due to facial trauma participates to hamulus avulsion fracture by brutally increasing the contraction force of these muscles. Nevertheless, greater trochanter fractures occur when the muscle is pulling against an intact bone that is dislocated so the muscle involved is still attached at both ends.

Another possibility is that ipsilateral condyle fractures laterally displaced would exceed the lateral pterygoid muscle maximal stretching capacity leading to the appliance of a major force to the pterygoid plate able to fracture it. In our series, we described an association between posterior mandibular fractures and fracture type IIA of the pterygoid process concerning mainly the lateral hamulus. This anatomical structure is the area of insertion of the lateral pterygoid muscle, suggesting that a brutal contraction or traction of this muscle could lead to an avulsion fracture of the lateral hamulus. Our results suggest that ipsilateral pterygoid muscle could be implied in the mechanism of the pterygoid process avulsion fracture through a brutal contraction of the fibers inserted on the lateral hamulus or by a traction due to a lateral displacement of the condylar process. Indeed, we finally found that the volume of lateral pterygoid muscle was increased on the side of the pterygoid process fracture. This finding would suggest that the muscle has brutally contracted himself leading the fracture. This could also reflect an edema resulting from a muscular injury due to the transduction force passing through it. Other biometrics were not significantly modified, probably due to the small size of the study population. Moreover, implication of medial pterygoid muscle was not evaluated because of the difficulty to perform the segmentation of this muscle, which is oriented in a vertical way. Nevertheless, as highlighted earlier, medial pterygoid muscle could have a role in the onset of pterygoid process fracture with a shared mechanism.

Surgically treating condylar neck displaced fractures offers a better functional outcome through a restoration of physiologically functional lateral pterygoid muscle [START_REF] Kolk | Long-term results of ORIF of condylar head fractures of the mandible: A prospective 5-year follow-up study of small-fragment positional-screw osteosynthesis (SFPSO)[END_REF] . Due to the key role of this muscle in the functioning of the TMJ and its capability to stimulate condyle growth after condylar neck fracture, it is likely that an isolated PPF may be a factor of poor joint health when a displaced fracture of the condylar area is associated with it. When a PPF associated with condylar area fracture occurs, the superior and inferior heads of the lateral pterygoid muscle, although still inserted in the condylar neck and disc, can no longer apply forces to the rest of the mandible, making protrusive movements difficult or impossible. Action of the remaining muscles is however relatively unaffected [START_REF] Throckmorton | Changes in masticatory patterns after bilateral fracture of the mandibular condylar process[END_REF] . The particularity of this combination of fractures is that the affected lateral pterygoid muscle does not recover its capability to contract itself due to the its pterygoid disinsertion, allowing protrusive movements and lateral excursions in the early phase after a surgical treatment [START_REF] Walker | Anatomy and Biomechanics of Condylar Fractures[END_REF][START_REF] Talwar | Adaptations of the masticatory system after bilateral fractures of the mandibular condylar process[END_REF] . While this could only cause a decrease in masticatory bite force and limit the jaw motion in adulthood [START_REF] Throckmorton | Changes in masticatory patterns after bilateral fracture of the mandibular condylar process[END_REF][START_REF] Talwar | Adaptations of the masticatory system after bilateral fractures of the mandibular condylar process[END_REF] , it could also affect skeletal growth due to the lack of functional activation of pterygoid muscles in childhood [START_REF] Defabianis | TMJ fractures in children: importance of functional activation of muscles in preventing mandibular asymmetries and facial maldevelopment[END_REF] .

Vascularization of the condyle is abundant, provided by the masseteric artery and the posterior deep temporal artery at the front, the superficial temporary artery at the back, branches emanating directly from the maxillary artery destined for the lateral pterygoid muscle and to the condyle in the medial and the transverse artery of the face at the lateral side [START_REF] Toure | Arterial Vascularization of the Mandibular Condyle and Fractures of the Condyle[END_REF] . Considering that the role of the lateral pterygoid muscle is constant and predominant in the vascularization of the condyle, an avulsion fracture of the medial part of the condyle by disinsertion of this muscle has been pointed out to explain the mechanism of condyle necrosis following a fracture. So, is the association of condyle fracture and PPF a risk factor of condyle necrosis? While the condyle vascularization comes from three main arterial sources, it appears that branches emanating directly from the maxillary artery vascularized the contiguous part from the lateral pterygoid muscle to the condyle and to the disk and posterior deep temporal artery are passing through the pterygoid muscle but are not impacted by a pterygoid disinsertion [START_REF] Toure | Arterial Vascularization of the Mandibular Condyle and Fractures of the Condyle[END_REF] . Therefore, it seems that this combination of fracture does not impact the condyle vascularization.

Isolated PPF associated with mandibular posterior fracture is a specific entity, probably misknown and misdiagnosed. Pterygoid muscle seems to have the key role in the pathophysiology of this condition. Surgeon should be aware of this fracture combination because it could affect jaw motion and bite force in the early post-surgical time. Nevertheless, it does not seem to be an additional factor leading to condyle necrosis due to the preservation of vascularization passing through the pterygoid muscle. Additionally, medial pterygoid muscle participation should be explored to explain the pathophysiology by mandibular fracture type.
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	304 patients with at least one mandibular
	fracture
	13 patients with associated Le Fort fracture 3 patients with bilateral pterygoid processes fractures 18 patients with at least one isolated 15 patients with unilateral pterygoid process fracture pterygoid process fracture 273 patients without pterygoid process fracture or with a fracture concerning the posterior wall of the maxillary sinus Patient Sex Age Mechanism Type of mandibular fracture Side of the Pt. process fracture Volume of left Lat. Pt. muscle Volume of right Lat. Pt. muscle Maximum Length of the left Pt. muscle Maximum Length of the right Pt. muscle Maximum width of the left Pt. muscle Maximum width of the right Pt. muscle Type of Pt. process fracture Associated fractures 1 F 48 Fall Parasymphysis (L) Right 4.34 5.00 31.3 31.3 12.9 10.0 IIA -lateral hamulus 2 F 80 Fall Condyle (L) Bilateral 5.19 4.38 30.6 31.2 16.4 11.3 IIA -lateral hamulus (L) / IIC Zygomatic fracture (R) 3 M 33 Sport Symphysis + Corpus (R) + Condyle (L) Bilateral 2.56 4.89 29.9 34.5 15.5 16.7 IIC (L) / IIA lateral hamulus (R) Zygomatic fracture (L) 4 F 44 Assault Condyle (L) Left 3.4 3.31 26.4 25.9 17.3 13.7 IIA -lateral hamulus Zygomatic fracture (L) 5 M 21 Fall Corpus (L) Left 5.47 4.97 34.6 36.7 13.1 13.6 IIA -lateral hamulus 6 M 16 Traffic accident Parasymphysis (R) + Angle (L) Left 5.82 3.80 38.2 39.1 16.4 16.7 IIA -lateral hamulus 7 M 53 Assault Condyle (R) Left 6.98 6.01 39.6 34.8 14.3 15.5 IIA -lateral hamulus 8 M 54 Sport Parasymphysis (L) + Angle (L) Left 6.42 6.12 35.7 37.0 17.4 15.2 IIA -lateral hamulus 9 M 36 Assault Parasymphysis (R) + Condyle (L) Left 5.19 4.37 35.2 36.6 16.7 15.3 IIB -lateral hamulus 10 M 25 Traffic accident Condyle (R) Right 5.72 7.04 39.0 38.4 19.7 12.5 IIA -lateral hamulus 11 M 39 Assault Condyle (R) Left 4.43 5.12 33.3 33.8 15.3 14.8 IIA -lateral hamulus 12 M 32 Assault Parasymphysis (L) + Condyle (R) Right 5.45 5.1 38.1 36.2 13.3 13.4 IIA -lateral hamulus 13 M 25 Assault Parasymphysis (R) Left 7.73 5.24 34.1 34.6 15.6 15.1 IIA -lateral hamulus 14 M 23 Assault Condyle (L) Left 5.86 4.64 38.7 41.6 16.5 16.7 IIA -lateral hamulus 15 M 26 Assault Condyle (R) Left 7.57 5.03 33.1 35.9 14.7 16.4 IIA -lateral hamulus 16 M 35 Assault Parasymphysis (L) + Condyle (R) Right 5.21 5.64 40.6 39.4 17.1 18.4 IIA -lateral hamulus 17 F 56 Sport Symphysis + Condyle (L) Bilateral 4.00 3.24 36.8 33.7 13.8 14 IIA -lateral hamulus (L) / IIA -medial hamulus (R) Zygomatic fracture (L) 18 M 46 Assault Parasymphysis (L) + Condyle (L) Left 5.97 4.76 28.4 32.6 15.2 14.8 IIA -lateral hamulus F = Female ; M= Male ; L = Left ; R = Right ; Pt = Pterygoid ; Lat = Lateral process fracture (n=15) Side controlateral to Pterygoid process fracture (n=15) Means of Lateral pterygoid muscle volume 5.8 (1.2) 4.9 (1.2) p=0.02 Means of Lateral pterygoid muscle maximum Length 34.8 (3.9) 35.8 (4.0) p=0.49 muscle maximum width Volume is expressed in cm Side of Pterygoid Medians of Lateral pterygoid 15.2 (13.9 ; 16.6) 15.2 (14.3 ; 16.7) p=0.99

[START_REF] Tessier | The classic reprint: experimental study of fractures of the upper jaw[END_REF] 

; Length and Width are expressed in mm.
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