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Introduction > Although a "catch-up" growth occurs in early childhood, respiratory system immaturity and the use of oral and naso-gastric probes for prematurely born children are responsible for palatal and cranio-facial alterations. Objective > To assess whether prematurity is a risk factor in orthodontics in terms of malocclusions, dysmorphoses and orthodontic treatment need compared to term-born children. To compare the differences of risk factors among these preterm birth subtypes according the severity. Materials and methods > Distributed questionnaires within an orthodontic practice and in the Department of Odontology, Lyon Hospital, France. The evaluation criteria were calculated from the casts, photographs and radiographies carried out during the initial assessment. A statistical intergroup comparison was performed. Results > Of the 537 questionnaires obtained, 47 preterm patients and 150 term-born patients were included in our study. Preterm infants had significantly more bilateral crossedocclusions than patients in the term group (p = 0.003). In addition, very preterm and extremely preterm children had significantly more impacted tooth (p = 0.049) and a higher Index of Orthodontic Treatment Need (IOTN grade 5, p = 0.003) compared with term children. Conclusion > Very preterm and extremely preterm births (occurring more than 8 weeks before the term) represent a risk factor in orthodontics and, therefore, a public health problem.

Introduction

According to the World Health Organization (WHO), prematurity is defined by a birth occurring before 37 completed weeks of gestation (i.e. more than 4 weeks before the term). Three subgroups can be distinguished [START_REF] Lacroze | Prématurité : définitions, épidémiologie, étiopathogénie, organisation des soins[END_REF]: moderately preterm birth (33 to 36 +6days weeks); very preterm birth (28 to 32 +6days weeks); extremely preterm birth (<28 weeks). Prematurity affects around 15 million children a year (11% of live births), 60,000 of them in France, and its incidence has been increasing since the 1990s according to the WHO. More than 60% of premature births occur in Africa and South Asia, but this is a global problem. In Europe, the 2004 EuroPeristat data [2] shows a preterm birth rate between 5 and 11% of live births. France is rather in the low range with a prematurity rate of 6.3% (6,4% to 7.0% according to the AUDIPOG sentinel network (Association des Utilisateurs de Dossiers Informatisés en Périnatologie, Obstétrique et Gynécologie), [START_REF]La santé périnatale en 2004-2005[END_REF] in 2007. In the case of very preterm births (22 to 32 weeks +6days ), the MOSAIC cohort [START_REF] Zeitlin | Differences in rates and short-term outcome of live births before 32 weeks of gestation in Europe in 2003: results from the MOSAIC cohort[END_REF] and EuroPeristat (European perinatal Heath report statistics) [2] reported an overall rate of 13.2/1000 births, representing 14.3% of total premature births. Less than 5% of preterm infants have a gestational age below 28 weeks (extremely preterm birth) [START_REF] Lacroze | Prématurité : définitions, épidémiologie, étiopathogénie, organisation des soins[END_REF]. The incidence of prematurity in France has been constantly increasing. Multiple factors are involved: increased number of premature triggered births, increased maternal age, increased use of medically assisted procreation and multiple pregnancies resulting from these techniques. Besides, the improvement of neonatal resuscitation techniques allows a greater survival of new-borns who are increasingly immature.

Characterized by a global immaturity, a preterm infant's body is not able to function and to defend itself. First, the immature lungs of the preterm infant sometimes require artificial oxygen supply (oxygen therapy) and assisted ventilation. Although it's vital, this oxygenation aid is not without risk, especially for infants born under 32 weeks. They are prone to develop chronic respiratory failure (bronchopulmonary dysplasia) when the oxygen requirement persists beyond 28 days of life. This respiratory pathology aggravates the eating disorders linked to difficulties in the coordination of sucking-swallowing-breathing and more generally to digestive immaturity. In addition, as the maturation of sucking occurs only at the end of the normal term of gestation, the baby born before 34 weeks of age is unable to feed on his own [START_REF] Haddad | La prise en charge orthophonique du bébé prématuré en service de néonatalogie[END_REF]. Feeding through an oral or nasogastric tube will then be necessary. This type of nutritional assistance leads to harmful consequences at several levels, irritation of the nose and/or the pharynx, or a disturbance of the sucking-swallowing reflex. It is also important to note the morphogenetic role of foetal sucking and swallowing on the development of the oral cavity [START_REF] Couly | Sucking, a qualitative index of neonatal maturity[END_REF].

Justification of the study

As other tissues and organs of the body, oral structures are affected by premature birth [START_REF] Paulsson | A systematic review of the consequences of premature birth on palatal morphology, dental occlusion, tooth-crown dimensions, and tooth maturity and eruption[END_REF]. Premature birth and its adaptations have an effect on occlusal development, which may be associated with an increased orthodontic treatment need [START_REF] Zaidi | Preterm Birth: A Primary Etiological Factor for Delayed Oral Growth and Development[END_REF]. Moreover, palate morphology alterations, related to the use of probes, have been described [9][START_REF] Kopra | Prevalence of oral defects among neonatally intubated 3-to 5and 7-to 10-year old children[END_REF][START_REF] Macey-Dare | Long-term effect of neonatal endotracheal intubation on palatal form and symmetry in 8-11-year-old children[END_REF]. While early catch-up growth periods seem to mitigate these defects [START_REF] Niklasson | Growth in very preterm children: a longitudinal study[END_REF], the head circumference is smaller at birth and remains lower with no catch-up growth until the age of 11 [START_REF] Farooqi | Growth in 10-to 12-year-old children born at 23 to 25 weeks' gestation in the 1990s: a Swedish national prospective follow-up study[END_REF]. The craniofacial morphology of young patients (8-10 years) born extremely premature is characterized by a shorter anterior cranial base, a less convex profile and a shorter maxillary length [START_REF] Paulsson | Malocclusion traits and orthodontic treatment needs in prematurely born children[END_REF]. The idea that prematurity is a risk factor in orthodontics is currently not yet proven. Indeed, the question of the impact of prematurity on orthodontic malocclusions and the orthodontic treatment need in these patients remains seldom studied. Only a few Scandinavian studies [START_REF] Paulsson | A systematic review of the consequences of premature birth on palatal morphology, dental occlusion, tooth-crown dimensions, and tooth maturity and eruption[END_REF][START_REF] Paulsson | Malocclusion traits and orthodontic treatment needs in prematurely born children[END_REF][START_REF] Paulsson | Craniofacial morphology in prematurely born children[END_REF][START_REF] Harila-Kaera | Permanent tooth crown dimensions in prematurely born children[END_REF][START_REF] Harila-Kaera | Sagittal occlusal relationships and asymmetry in prematurely born children[END_REF][START_REF] Harila | Open bite in prematurely born children[END_REF][START_REF] Rythén | Dento-alveolar characteristics in adolescents born extremely preterm[END_REF] have analysed the prevalence of malocclusions in premature subjects compared to term-born children, but the conclusions are variable and even contradictory as regards to the malocclusions most frequently observed. Because of contradictory results and a lack of longitudinal studies, scientific evidence is too weak to link prematurity with malocclusions [START_REF] Paulsson | A systematic review of the consequences of premature birth on palatal morphology, dental occlusion, tooth-crown dimensions, and tooth maturity and eruption[END_REF] : low number of recent studies related to this topic, lack of sufficient scientific evidence, contradictions of the obtained results, the variability of the methodologies and old studies, can no longer be used as a reference because the care protocols evolve, without counting that they may vary from one country to another. Moreover, no French study has been carried out for now on this subject. The studies found are all Scandinavian (Swedish and Finnish), but there are significant differences between countries in terms of malocclusion prevalence and orthodontic treatment need [START_REF] Souames | Orthodontic treatment need in French schoolchildren: an epidemiological study using the Index of Orthodontic Treatment Need[END_REF]. The large variability according to the countries in the preterm infants care and the difference of preterm birth proportion in the populations prevents us from extrapolating these results on the French population. The main objective of this study is to assess whether prematurity is a risk factor in orthodontics, in terms of malocclusions, dysmorphoses and treatment need. The secondary objective is to compare, according to these same criteria, the different stages of prematurity (extremely / very preterm birth and moderately premature).

Materials and methods

Specificity and study place

This is a cross-sectional comparative epidemiological study. Patients were recruited at the orthodontic practice of doctors Sarah CHAUTY and Marie-José GOUMY in the east of Lyon (56 Rue de la République / 69150 DECINES CHARPIEU, France), and in the orthodontic unit of the Consultations and Dental Treatments Service (6-8, place Depéret / 69007 LYON, France).

Study population

Recruitment method Over a period of 4 months, a questionnaire was systematically distributed to all patients during their visit to the orthodontic practice. Parents were asked whether their child was born prematurely (at least 4 weeks ahead of the term or before 37 weeks) or not. If the child was premature, they were asked to specify the child's weight at birth, the number of weeks of gestation and the number of weeks of advance before the date of the intended term. For all patients, we asked if they allowed us to study the orthodontic record, the photos and radiographs of the child taken at the time of the initial orthodontic examination. Questionnaires that were not correctly completed or did not allow participation in the study were discarded. On the other hand, when the number of weeks in advance was not certainly known by the parent, or when there was a doubt, the patient was not included in the study. We established two groups of patients, one group of premature (P) and a control one (C) of term-born children. Two subgroups were established within the "premature" group (P = A + B): group A comprising extremely and very preterm children, born < 33 weeks and group B consisting of moderately preterm children born ≥ 33 and ≤ 37 weeks.

Inclusion Criteria

All patients in the study had to be between 6 and 16 years old at the time of the initial orthodontic examination ; they were not to have had a previous orthodontic treatment; they were asked to complete the questionnaire and give the permission to use their medical documents for the study; they had to have performed at least one orthodontic examination with diagnosis, treatment plan and complete a workable file containing all documents related to the study: photographs, casts, initial radiographs (panoramic radiography and lateral teleradiography).

Non-Inclusion Criteria

Not included in the study were patients with congenital syndrome or pathology, failure to correctly complete the questionnaire, no willingness to participate in the study, orthodontic history, and incomplete orthodontic records.

Evaluation criteria

Orthodontic Treatment Need is assessed through the IOTN Dental Health Component (IOTN Index Of Treatment Need). Patient abnormalities are investigated and only the most severe anomaly is considered and determines the score (from 1 to 5): Grades 1 and 2: no orthodontic treatment need, Grade 3: moderate treatment need, Grades 4 and 5: proven orthodontic treatment need.

Malocclusions

The examination of the malocclusions is carried out from the endobuccal photographs and the standardized photographs of the plaster casts, as well as from the profile radiography.

-Determination of the Angle Class: Angle Class I (maxillary canine tip in the embrasure between the canine and the first mandibular premolar), Angle Class II (if distoclusion of the mandibular molar greater than ½ cusp), Angle Class III (if mesioclusion of the mandibular molar greater than ½ cusp).

-Millimetric evaluation of the overjet and the overbite (carried out on the profile radiography), with respect to the plane of occlusion (middle of the molar covering -middle of the incisal covering). We consider that the patient has an anterior supraclusion if the overbite is greater than 4 mm, and an infraclusion if it is less than 0.

-Determination of the presence or absence of anterior/posterior crossbite, uni or bilateral: Anterior, if 1, 2, 3 or 4 incisors are in linguoclusion ; Posterior, if 1 or more teeth is inverted in articulation. A crossbite is considered beyond the "cuspid-cuspid" relationship in the transverse dimension.

-Evaluation of the presence of diastema/crowding (according to the index of Little) to the mandibular arch (from the distal face of the 33 to the distal face of the 43) :

The crowding is considered important if the value is greater than the mesio-distal diameter of the patient central mandibular incisor. We record the presence of diastema when these are greater than half diameter of the mandibular incisor. -Evaluation of the major rotations (> 30 ° with respect to the ideal arch line) -Presence or absence of agenesis, supernumerary tooth, transposition -Highlighting of impacted teeth thanks to the panoramic examination The examination was carried out by the same examiner. The reproducibility of the observations was checked on a sample of patients by a second examiner.

Cephalometry / Dysmorphoses

We computed (using Ortholeader © software) angular and metric values obtained from the Tweed cephalometric analysis : skeletal values: sagittal: SNA, SNB, ANB, AO-BO; vertical : FMA dental values: IMPA, I / F Indication of treatment for transverse deficiencies We identified the indications of transpalatal distractor, quad'helix or an expansion palatal plate.

Statistics

Statistical tests (Chi2 or Chi square-test and Student test) were carried out in order to compare the different groups and subgroups, in terms of malocclusions, dysmorphoses and treatment need. For all quantitative variables, the average and the standard deviation were calculated. For the qualitative variables, data were transcribed as a percentage. For the quantitative response variables -cephalometric values (SNA, SNB, ANB, AOBO, FMA, IMPA, I/F), overbite, overjet -comparisons between the groups were performed using the Student test; as for the nominal qualitative response variables (malocclusions, IOTN grades, prescription of the rapid maxillary expansion) the Chi2 test was performed. The threshold of significance was 5%.

Results

Description of study population

The diagram of the study is presented in Figure 1. 537 questionnaires were completed by the parents/accompanying of patients in the offices of doctors CHAUTY and GOUMY. Among the questionnaires collected, 49 indicated that the child was born prematurely (born more than 4 weeks in advance). We randomly selected 150 patients with a complete orthodontic record (initial endobuccal photographs, standardized casts, lateral teleradiography and panoramic examination before treatment) to form the control group (Group C). Following the same protocol and completing the same questionnaire, 5 additional premature children, treated in orthodontics at the Department of Odontology in Lyon Hospital, could be included in the study. Of the 54 premature infants, 7 were incomplete (X-rays, photographs or missing casts) and could not be exploited as part of the study. In the end, 47 children born premature were able to be definitively included, constituting the "premature" group (group P).

The first subgroup, including "extremely and very preterm" patients born < 33 weeks (group A), is composed of 13 patients. The second subgroup, consisting of "moderate" preterm infants (group B), is made of 34 patients. The table I compares the age and sex of the children by group. There was no statistically significant difference between the two groups with regard to the age and distribution of girls and boys (p> 0.05).

Inter-group statistical comparison

Analysis of orthodontic malocclusions (table II)

Premature versus control : We found a significant difference between preterm infants and the control group for bilateral posterior crossbite (p <0.05), which are found more frequently in preterm infants. Subgroups comparison (Extremely/very/moderately preterm) : By comparing more specifically the extremely and very preterm subgroup (A) to the control group, we also find a significant difference in the presence of inclusions, retentions, and enclosed teeth. There was no significant difference between very and moderately preterm infants or between preterm infants and control group for any studied clinical values.

Skeletal and dental cephalometric values analysis (table III)

No significant difference was found between the preterm group and the control group, and no difference between the different premature subgroups, for none of these values (p> 0.05). Indication of treatment for transverse deficiencies 15 out of the 47 premature patients had maxillary transverse expansion, or approximately 27%, and 40 out of 150 patients in the control group (32%). The difference is not statistically significant.

Treatment need / IOTN analysis (tables IV and V)

The results of our study revealed a greater orthodontic treatment need in the preterm group compared to the control group : 62.5% (A + B) versus 52% (C) considering grade 4 and 5 only (high treatment need) 81.3% (A + B) versus 68.7% (C), adding grade 3 to grades 4 and 5 A statistically significant difference was found for grade 5 between the extremely and very preterm group (A) compared to the control group (C) (53.3% versus 16.7%).

Discussion

Description of the study population

In our study, 9.1% of the patients surveyed were born prematurely. In comparison with the EuroPeristat data [2] with a preterm percentage in France of 6.3% in 2004 (7.0% according to the sentinel network AUDIPOG [START_REF]La santé périnatale en 2004-2005[END_REF]), it appears that our percentage is slightly higher. In addition, 13% of the preterm patients in our study were extremely preterm infants and 15% were very preterm infants. These percentages are, again, higher than those found in the epidemiological studies cited in the first part. This could be explained by the fact that the population studied is an orthodontic population. Premature babies with an increased need for treatment compared with the term population, could be overrepresented in the orthodontic population (compared to the general population). However, the number of participants in the groups A and B remain low and would require other investigations on a larger population.

Study protocol

In this retrospective study, the decision to prescribe a treatment of the transverse dimension was made by "blind" practitioners, without knowing whether the patient was premature or not and was therefore not influenced.

In addition, traces and cephalometric analyses were also carried out blindly and by the same examiner. They were executed before knowing to which group the patient belonged, so there was no overvaluation of the measured values. Regarding the need for treatment, we chose to use the IOTN (Index Of Treatment Need) dental health component (or DHC) in our study. This method is widely used in the literature, simple, valid, rapid and reproducible to evaluate the orthodontic treatment need of a population [START_REF] Beglin | A comparison of the reliability and validity of 3 occlusal indexes of orthodontic treatment need[END_REF][START_REF] Uçüncü | The use of the Index of Orthodontic Treatment need (IOTN) in a school population and referred population[END_REF][START_REF] So | A comparative study using the Occlusal Index and the Index of Orthodontic Treatment Need[END_REF].

Malocclusions and dysmorphoses

Intra-arch abnormalities

Prematurity is thus often associated with a transverse deficiencies of the maxilla and a decrease of the maxillary and mandibular arch perimeters in relation to the dental volume and the necessary space on the arch. It results in a lack of space for the development of the teeth, responsible for dental retention and impactions or more anarchic eruptions with dental malpositions, ectopias and dental rotations. Diastemas Paulsson et al. [START_REF] Paulsson | Malocclusion traits and orthodontic treatment needs in prematurely born children[END_REF] found significantly more diastemas in preterm infants (47.9% versus 29.3% in the control group). In our study, we found a slightly higher percentage in premature versus control patients, but this difference is too low to be significant. This difference may be explained by the variation in the calculation method between the two studies. Indeed, we have calculated the crowding and diastemas only at the mandibular arch (according to the index of Little) and not at the two arches, but the diastemas are more frequently found in the maxilla. Crowding Furthermore, Paulsson et al. [START_REF] Paulsson | Malocclusion traits and orthodontic treatment needs in prematurely born children[END_REF], like us, obtain a greater prevalence of crowding situations in the case of prematurity, but in both cases the difference is not significant.

Impactions retentions, retained teeth

We have demonstrated significantly more dental inclusions and retention in extremely and very preterm infants. Paulsson et al. [START_REF] Paulsson | Malocclusion traits and orthodontic treatment needs in prematurely born children[END_REF] did not analyse inclusions and teeth retentions in their study, but they frequently found more ectopic teeth (canines and molars) in premature infants (not significant).

Inter-arch abnormalities Transverse dimension

Crossbite

In our study, we found a significantly higher percentage of bilateral posterior crossbite in the preterm group (P) than in the control group (C) (10.6% vs. 0.7%, p = 0.003). This malocclusion may be related to the sometimes-prolonged use of the nasogastric tube in the neonatal period and the disruption of oral functions (sucking-swallowing and ventilation) described in premature infants. These dysfunctions may persist over the long-term and affect the growth and normal development of the palate [START_REF] Couly | Sucking, a qualitative index of neonatal maturity[END_REF]. Kopra and Davis [10] also found a significantly higher crossbite rate in intubated patients. Other authors did not find any significant difference between premature and control groups [START_REF] Macey-Dare | Long-term effect of neonatal endotracheal intubation on palatal form and symmetry in 8-11-year-old children[END_REF][START_REF] Paulsson | Malocclusion traits and orthodontic treatment needs in prematurely born children[END_REF][START_REF] Fadavi | The oral effects of orotracheal intubation in prematurely born preschoolers[END_REF].

Palate dimensions

The width of the palate would be lower in premature infants who had been intubated [START_REF] Kopra | Prevalence of oral defects among neonatally intubated 3-to 5and 7-to 10-year old children[END_REF][START_REF] Macey-Dare | Long-term effect of neonatal endotracheal intubation on palatal form and symmetry in 8-11-year-old children[END_REF], but this difference would disappear after 11 years [9,19] as if the initial lag tends to normalize.

Palatal abnormalities

Infant bone is extremely malleable and easily deformed under the pressure of the naso or oropharyngeal catheter or following a direct trauma of the laryngoscope [START_REF] Angelos | Oral complications associated with neonatal oral tracheal intubation: a critical review[END_REF]. Some authors find a positive correlation between intubation and morphological alterations of the palate and upper alveolar contour [START_REF] Alves | The influence of orotracheal intubation on the oral tissue development in preterm infants[END_REF] such as asymmetric grooves and a deep palatal arch [START_REF] Kopra | Prevalence of oral defects among neonatally intubated 3-to 5and 7-to 10-year old children[END_REF][START_REF] Macey-Dare | Long-term effect of neonatal endotracheal intubation on palatal form and symmetry in 8-11-year-old children[END_REF][START_REF] Fadavi | The oral effects of orotracheal intubation in prematurely born preschoolers[END_REF][START_REF] Procter | Deformation of the palate in preterm infants[END_REF][START_REF] Cortines | Associated factors and persistence of palatal groove in preterm infants: a cohort study[END_REF], which may persist after age of 10 years [START_REF] Kopra | Prevalence of oral defects among neonatally intubated 3-to 5and 7-to 10-year old children[END_REF][START_REF] Macey-Dare | Long-term effect of neonatal endotracheal intubation on palatal form and symmetry in 8-11-year-old children[END_REF]. Palate growth and remodelling would "repair", for other authors, the deformities resulting from the intubation process, as no significant difference could be found in the long term [START_REF] Paulsson | A systematic review of the consequences of premature birth on palatal morphology, dental occlusion, tooth-crown dimensions, and tooth maturity and eruption[END_REF]9,[START_REF] Seow | Oral complications of premature birth[END_REF][START_REF] Seow | Effect of neonatal laryngoscopy and endotracheal intubation on palatal symmetry in two-to five-year old children[END_REF]. We did not analyse the influence of neonatal intubation in our study, as it has been studied in previous studies [START_REF] Kopra | Prevalence of oral defects among neonatally intubated 3-to 5and 7-to 10-year old children[END_REF][START_REF] Macey-Dare | Long-term effect of neonatal endotracheal intubation on palatal form and symmetry in 8-11-year-old children[END_REF]. It would be interesting in the future to establish two subgroups within the premature population in order to assess whether this transverse deficiency is the consequence of immaturity alone or should be more imputed to the action of the oral probe. However, we know that in most of the cases, extremely and very preterm neonates are intubated and this factor probably explains the difference in terms of bilateral cross occlusions that we obtained between the two subgroups A and B.

Vertical dimension

Supraclusion

We did not show a significant difference between preterm and non-preterm patients in regards to supraclusion. For Paulsson et al. [START_REF] Paulsson | Malocclusion traits and orthodontic treatment needs in prematurely born children[END_REF], supraclusion prevalence was significantly higher in premature infants (EPT and VPT) than in the control group and was the most common type of malocclusion found in premature infants. For Rythén et al. [START_REF] Rythén | Dento-alveolar characteristics in adolescents born extremely preterm[END_REF], this is the second most common malocclusion after class II. We found on average more supraclusions in our control term-born population compared to the non-premature populations of these two Swedish studies [START_REF] Paulsson | Malocclusion traits and orthodontic treatment needs in prematurely born children[END_REF][START_REF] Rythén | Dento-alveolar characteristics in adolescents born extremely preterm[END_REF]. This can be explained by the fact that our "control" population is an orthodontic and not a general population. Moreover, it would be interesting to study the supraclusion prevalence in Sweden and to compare it with the French one. However, we did not find any article describing Swedish malocclusion prevalences. Anterior open-bite Harila et al. [START_REF] Harila | Open bite in prematurely born children[END_REF] demonstrated a higher prevalence of anterior infraclusion in prematurely born children, which was not demonstrated in our study. Premature babies are more likely to be influenced by the etiological factors that influence the development of an anterior infraclusion: respiratory infections, inadequate nasal/oral breathing, oral habits and other medical problems.

Sagittal dimension

In our study, no conclusion could be drawn concerning the sagittal dimension (from a dental and skeletal point of view). Rythén et al. [START_REF] Rythén | Dento-alveolar characteristics in adolescents born extremely preterm[END_REF] found that Class II malocclusion is twice as common in premature infants (30% in EPT versus 15% in the control group). Harila-Kaera et al. [START_REF] Harila-Kaera | Sagittal occlusal relationships and asymmetry in prematurely born children[END_REF] noted a significantly higher prevalence of canine class III in the preterm group. The prevalence of mesial molar occlusion was greater in the preterm group and significantly more bilateral class I was found in preterm infants and less class II compared to the control group. We observed that in our control group we counted many more cases of class II, compared to these two Scandinavian studies [START_REF] Paulsson | Malocclusion traits and orthodontic treatment needs in prematurely born children[END_REF][START_REF] Rythén | Dento-alveolar characteristics in adolescents born extremely preterm[END_REF]. This difference can be explained by the fact that our study population was recruited from an orthodontic practice, which was not the case in other studies. In addition, class II malocclusion is particularly common in France, according to the HAS [START_REF]Bilan de dysmorphose dento-maxillo-faciale[END_REF]. Cephalometry Regarding the evaluation of cephalometric values, we found no significant difference between the different groups, or according to the different prematurity degrees. A significantly shorter anterior cranial base and a less convex skeletal profile have been found in the literature in extremely premature infants [START_REF] Paulsson | Craniofacial morphology in prematurely born children[END_REF]. A significantly shorter length of the maxilla was noted in the 2 groups (VPT and EPT) compared to the control group. In the same study, mandibular incisors were also significantly more linguoverted in extremely premature patients (EPT). These elements thus reflect a class III skeletal profile, more commonly found in extremely and very preterm infants. The results of our study do not lead to the same conclusions. This is certainly due to the age of the patients in the study : the subjects of Paulsson et al. [START_REF] Paulsson | Craniofacial morphology in prematurely born children[END_REF] were significantly younger than in our study, so a significant anteroposterior maxillary growth could ensure catch-up leading to adolescence at a similar size [START_REF] Laowansiri | Maxillary growth and maturation during infancy and early childhood[END_REF].

Indication of treatment for transverse deficiencies

This evaluation criteria has not been studied in previous studies. We do not find in our study any significant difference between the different groups.

Treatment Need (IOTN)

In our study, we found a significantly higher percentage of "grade 5" in the extremely and very preterm group than in the term group (53.9% versus 16.7%, p = 0.003). The high percentage of grade 5 can be explained in extremely and very preterm babies by the very high number of situations of dental inclusion or retention (7 of 13) or transposition (8 out of 13), corresponding to a grade 5 according to the IOTN. We can thus conclude that extremely and very preterm birth lead to a higher orthodontic treatment need, in relation to malocclusions more frequently observed in these patients. The enamel defects described in the literature (hypoplasia) could participate in the difficulties of natural placement of teeth [START_REF] Jacobsen | Developmental enamel defects in children born preterm: a systematic review[END_REF]. Paulsson et al. [START_REF] Paulsson | Malocclusion traits and orthodontic treatment needs in prematurely born children[END_REF] analysed this same IOTN component (DHC) and obtained similar conclusions. Proven treatment need (grade 4 and 5) is also higher in premature patients compared to a control group. Souames et al. [START_REF] Souames | Orthodontic treatment need in French schoolchildren: an epidemiological study using the Index of Orthodontic Treatment Need[END_REF] evaluated the treatment need in French children using IOTN and indicated that 21.3% of children in the study had a proven orthodontic treatment need (grades 4 + 5). This value was compared to those obtained in other countries and it is therefore interesting to note that the treatment need varies by country. We find much higher percentage of grades 4 and 5 in our study for the non-premature group than Paulsson et al. [START_REF] Paulsson | Malocclusion traits and orthodontic treatment needs in prematurely born children[END_REF] and also much higher than that presented by Souames et al. [START_REF] Souames | Orthodontic treatment need in French schoolchildren: an epidemiological study using the Index of Orthodontic Treatment Need[END_REF] within the French population. This difference can be explained by the fact that the patients included in the control group of our study were patients treated in an orthodontic practice. They therefore had a higher treatment need than patients from the "general" population. Therefore, finding a significant difference between preterm and control groups is more difficult and we would certainly need to increase the power of the study with a larger number of patients. The higher treatment need in very and extremely preterm infants questions about the indication of a specific orthodontic treatment of these patients. Nevertheless, according to Cochrane, intellectual and motor management is still heterogeneous and still not agreed [START_REF] Spittle | Early developmental intervention programmes provided post hospital discharge to prevent motor and cognitive impairment in preterm infants. Cochrane Neonatal Group, éditeur[END_REF].

Conclusion

Premature babies suffer both from adverse foetal growth (in particular from the respiratory system immaturity) and from the iatrogenic effects of care performed immediately after delivery, such as the use of nasogastric probes. Some authors described orthodontic consequences, but the studies were contradictory. On the other hand, the differences, ethnic and about malocclusions management protocol according to the regions of the world, did not allow to extrapolate the results in France. In the end of this comparative epidemiological study on casts and x-rays of premature infants (47 children, 13 of which were extremely and very preterm) versus a control group of 150 non-premature children, we observed that: Preterm infants had significantly more bilateral posterior crossbites than term infants (p <0.05). Moderately preterm infants (born between 4 and 8 weeks before the term) were not significantly different from term-born ones. Extremely and very preterm babies (born more than 8 weeks before the term) had significantly more impacted teeth (54% versus 20%) and therefore a greater orthodontic treatment need than term-born children.

In the end of this study, we can conclude that if moderately preterm babies do not differ significantly from term-born infants, very preterm birth is a risk factor in orthodontics. Table I. Description of the study population (sex and age) for the preterm group (PT) and the control group (C).

Figures and Tables legends
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Figure 1 .

 1 Figure 1. Diagram showing the recruitment of preterm participants.

  

Table V .

 V IOTN grades percentage within the groups, extremely preterm and very preterm EPT/VPT (N=13), moderately preterm MPT (N=34), overall preterm PT (N=47) and control C (N=150).

TABLE I

 I 

		PRETERM GROUP	CONTROL GROUP	
			N=47		N=150	Group
		n	%	n	%	differences
	SEX					
	Girls	88	58.67%	25	53.19%	NS
	Boys	62	41.33%	22	46.81%	NS
	Ratio G/B	1.42		1.14		
		Mean	SD	Mean	SD	
	AGE (years)	11.39	2.56	10.66	2.1	NS
	NS : Not Signifiant				

Table II .

 II Malocclusion traits distribution and comparison between the groups, extremely preterm and very preterm (EPT/VPT (A), N=13), moderately preterm (MPT (B), N=34), overall preterm (PT (A+B), N=47) and control (C, N=150).

	Malocclusions					PT (A+B)						
		n	%	n	%	n	%	n	%	A / C	B/C	A+B/C	A/B
	Class I	6	46.2%	18	52.9%	24	51.1%	88	58.7%	NS	NS	NS	NS
	Class II	6	46.2%	16	47.1%	22	46.8%	62	41.3%	NS	NS	NS	NS
	Class III	1	7.7%	0	0.0%	1	2.1%	0	0.0%	p<0,05	NS	NS	NS
	Deep-bite (> 4mm)	6	46.2%	18	52.9%	24	51.1%	51	34.0%	NS	NS	NS	NS
	Open-bite (> 0mm)	1	7.7%	2	5.9%	3	6.4%	5	3.3%	NS	NS	NS	NS
	Overjet (> 6mm)	2	15.4%	6	17.6%	8	17.0%	41	27.3%	NS	NS	NS	NS
	Overjet <0mm	1	7.7%	0	0.0%	1	2.1%	3	2.0%	NS	NS	NS	NS
	Anterior crossbite	2	15.4%	3	8.8%	5	10.6%	22	14.7%	NS	NS	NS	NS
	Post. unilat. crossbite	4	30.8%	10	29.4%	14	29.8%	33	22.0%	NS	NS	NS	NS
	Post. bilat. crossbite	3	23.1%	2	5.9%	5	10.6%	1	0.7%	p<0,05	NS	p<0,05	NS
	Total post. crossbite	7	53.8%	12	35.3%	19	40.4%	34	22.7%	NS	NS	NS	NS
	Crowding	4	30.8%	10	29.4%	14	29.8%	38	25.3%	NS	NS	NS	NS
	Diastema	1	7.7%	2	5.9%	3	6.4%	9	6.0%	NS	NS	NS	NS
	Rotations	8	61.5%	15	44.1%	23	48.9%	51	34.0%	NS	NS	NS	NS
	Additionnal teeth	0	0.0%	1	2.9%	1	2.1%	3	2.0%	NS	NS	NS	NS
	Agenesis	2	15.4%	3	8.8%	5	10.6%	15	10.0%	NS	NS	NS	NS
	Inclusions, retentions	7	53.8%	5	14.7%	12	25.5%	30	20.0%	p<0,05	NS	NS	NS
	Transpositions	1	7.7%	0	0.0%	1	2.1%	1	0.7%	NS	NS	NS	NS
	Anlyloses	0	0.0%	1	2.9%	1	2.1%	2	1.3%	NS	NS	NS	NS
	Values												
		Mean SD	Mean SD	Mean SD	Mean SD	A / C	B/C	A+B/C	A/B
	Overjet (mm)	3.38	2.45	4.63	2.62	4.29	2.6	4.27	2.32	NS	NS	NS	NS
	Overbite (mm)	3.65	2.23	3.76	2.57	3.73	2.45	3.57	1.94	NS	NS	NS	NS

TABLE III

 III 

	Values												
		Mean SD	Mean SD	Mean SD	Mean SD	A / C	B/C	A+B/C	A/B
	Skeletal values												
	SNA (°)	80.00	3.76	82.85	4.44	82.06 4.42	81.93	3.80	NS	NS	NS	NS
	SNB (°)	76.31	3.07	77.79	3.91	77.38 3.73	77.27	3.67	NS	NS	NS	NS
	ANB (°)	3.62	2.47	5.06	1.92	4.66	2.16	4.69	2.37	NS	NS	NS	NS
	FMA (°)	24.85	4.24	22.26	5.38	22.98 5.18	23.18	5.94	NS	NS	NS	NS
	Dental values												
	Ao-Bo (mm)	0.54	3.11	0.57	2.64	0.56	2.76	0.21	2.96	NS	NS	NS	NS
	IMPA (°)	92.15	11.71	99.47	6.80	97.45 8.94	98.61	8.15	NS	NS	NS	NS
	I/F (°)	112.08 7.19	114.79 8.18	114.04 7.93	114.67 8.02	NS	NS	NS	NS

TABLE IV

 IV 

				PRETERM GROUP			CONTROL GROUP				
		EPT / VPT (A)	MPT (B)			(C)		Group Differences, P value	
		EPT / VPT (A)	MPT (B)		PT (A+B)		(C )		Group Differences, P value	
		EPT / VPT (A)	MPT (B)		PT (A+B)		(C)		Group Differences, P value	
	IOTN grades	EPT / VPT (A)	MPT (B)		PT (A+B)		(C)		Group Differences, P value	
		n	%	n	%	n	%	n	%	A / C	B/C	A+B/C	A/B
	Grade 1	0	0.00%	0	0.00%	0	0.00%	2	1.33%	NS	NS	NS	NS
	Grade 2	1	7.69%	8	22.86%	9	18.75%	45	30.00%	NS	NS	NS	NS
	Grade 1 + 2	1	7.69%	8	22.86%	9	18.75%	47	31.33%	NS	NS	NS	NS
	Grade 3	0	0.00%	9	25.71%	9	18.75%	25	16.67%	NS	NS	NS	NS
	Grade 1+2+3	1	7.69%	17	48.57%	18	37.50%	72	48.00%	NS	NS	NS	p<0,05
	Grade 4	4	30.77%	10	28.57%	14	29.17%	53	35.33%	NS	NS	NS	NS
	Grade 5	8	61.54%	8	22.86%	16	33.33%	25	16.67%	p<0,05	NS	NS	NS
	Grade 4 + 5	12	92.31%	18	51.43%	30	62.50%	78	52.00%	NS	NS	NS	NS
	Grade 3+4+5	12	92.31%	27	77.14%	39	81.25%	103	68.67%	NS	NS	NS	NS

TABLE V EPT

 V 

		/ VPT (A)	MPT (B)	PT (A+B)	Control (C)
	Grades 1+2 (low treatment need)	7.70%	22.90%	18.80%	31.30%
	Grade 3 (moderate treatment need)	0%	25.70%	18.80%	16.70%
	Grades 4+5 (high treatment need)	92.30%	51.40%	62.50%	52%
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