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RÉSUMÉ

Les fentes labio-palatines représentent la malformation crânio-faciale la plus fréquente.

Le processus de réparation est complexe et nécessite plusieurs interventions de la naissance à l'âge adulte. Il débute par le traitement primaire, réalisé généralement au cours des deux premières années de vie, et qui vise à corriger les altérations anatomiques pour réhabiliter la forme et les fonctions. Un des principaux défis dans le traitement des patients porteurs de fente est l'hypoplasie maxillaire, dont l'étiologie principale est iatrogène (fibrose post-chirurgicale) et en particulier le traitement primaire. À l'heure actuelle, les protocoles de traitement primaire sont multiples, font l'objet de nombreuses controverses et il n'y a pas de consensus précis défini.

Il apparaît ainsi intéressant d'évaluer le retentissement des protocoles de traitement primaire sur la croissance faciale. Notre travail avait donc pour objectif d'évaluer l'impact de trois différents protocoles de traitement primaire sur la croissance maxillaire à 5 ans chez des patients présentant une fente labio-palatine unilatérale (FLPU) complète. L'objectif secondaire était d'évaluer l'influence de la sévérité initiale de la fente, des antécédents familiaux de classe III et du statut de l'incisive latérale permanente sur la croissance maxillaire. Pour cela, 54 patients présentant une fente unilatérale totale non syndromique ont été inclus et regroupés comme suit : le groupe A a bénéficié de trois procédures incluant une adhésion labiale, une chéilorhinoplastie associée à une greffe périostée tibiale pour la réparation du palais osseux et enfin une véloplastie ; le groupe B a bénéficié de trois procédures incluant une adhésion labiale, puis une chéilorhinoplastie avec véloplastie dans le même temps et enfin une fermeture du palais osseux ; le groupe C a bénéficié de deux procédures, incluant une chéilorhinoplastie avec véloplastie dans le même temps, puis une fermeture du palais osseux. La croissance maxillaire à 5 ans a été évaluée sur des moulages dentaires analysés à la fois cliniquement et numériquement. Les résultats n'ont retrouvé aucune différence significative avec le score de GOSLON-Yardstick. Les mesures à 5 ans ont montré que le groupe C avait tendance à avoir la meilleure morphologie de l'arcade maxillaire (p < 0,05). La sévérité initiale de la fente n'avait pour nous pas d'impact significatif sur la croissance maxillaire, mais le statut de l'incisive latérale permanente et les antécédents familiaux de classe III en ont eu un (p < 0,05). En conclusion, chez les patients âgés de 5 ans, l'approche en deux temps semble être la moins préjudiciable au développement du maxillaire. Les facteurs prédictifs de défaut de croissance retrouvés sont l'absence d'incisive latérale et des antécédents familiaux de classe III.

Mots-clés : fente labio-palatine unilatérale, croissance maxillaire, moulages dentaires, numérisation 3D, traitement primaire, score de GOSLON-Yardstick.

ABSTRACT

Background: Cleft surgery is characterized by numerous controversies and the multiplication of different primary treatment protocols.

Objective:

The study evaluates the effect of three different primary treatment protocols on maxillary growth in patients aged 5 years with complete unilateral cleft lip and palate (UCLP).

Secondary objective was to assess the influence of initial cleft severity, family history of class III and status of permanent lateral incisor on maxillary growth.

Methods: 54 patients with non-syndromic complete UCLP were included and grouped as follows: group A underwent a lip adhesion, a cheilorhinoplasty associated with tibial periosteal graft for hard palate repair and finally veloplasty, group B had lip adhesion, then cheilorhinoplasty with intravelar veloplasty and finally a hard palate repair; group C had cheilorhinoplasty with intravelar veloplasty and then a hard palate repair. 5-year maxillary growth was assessed on dental models both clinically and digitally.

Results:

No difference was found with GOSLON-Yardstick scoring. 5-year measurements showed that group C tended to have the best maxillary arch morphology (p < 0.05). Initial cleft severity did not impact maxillary growth but status of permanent lateral incisor and family history of class III did (p < 0.05).

Conclusion:

In patients aged 5 years, the two-stage approach appeared to be the least detrimental to growth development. Predictive factors for growth retardation include the absence of lateral incisor and a family history of class III.

KEY WORDS:

Unilateral cleft lip and palate, maxillary growth, 3D digital model, primary treatment protocol, GOSLON Yardstick.

INTRODUCTION GÉNÉRALE

Les fentes labio-palatines (FLP) représentent la malformation crânio-faciale la plus fréquente, avec une incidence de 1/700 naissances dans la population caucasienne 1 .

Le processus de réparation est complexe et nécessite plusieurs interventions de la naissance à l'âge adulte. Il débute par le traitement primaire, réalisé généralement au cours des deux premières années de vie, et qui dans le cadre d'une FLP complète comprend la fermeture de la lèvre et la prise en charge de la déformation nasale (chéilorhinoplastie), la fermeture du voile (véloplastie) et enfin du palais osseux (palatoplastie). L'objectif du traitement primaire est la correction des désordres anatomiques à visée morphologique et fonctionnelle (facilité d'alimentation, phonation), permettant d'améliorer la qualité de vie de ces enfants.

Au cours des dernières décennies, de nombreuses études ont été consacrées à la recherche des facteurs qui influencent la croissance crânio-faciale chez les enfants atteints de FLP 2 .

Un des défis majeurs du traitement des patients atteints de FLP est la prise en charge de l'hypoplasie maxillaire, qui devient souvent une conséquence inévitable. L'hypoplasie maxillaire est définie comme un défaut de croissance impactant une ou plusieurs des trois dimensions : transversale (endognathie maxillaire, antérieure ou complète), sagittale (rétrusion maxillaire) ou verticale.

Il est aujourd'hui largement admis que la chirurgie joue un rôle primordial dans l'apparition de l'hypoplasie maxillaire, car la croissance faciale, et en particulier maxillaire, des adultes non traités atteints de FLP est presque identique à celle de la population normale. 3,4 À l'heure actuelle, les protocoles de traitement primaire sont multiples, font l'objet de nombreuses controverses, et aucun véritable consensus n'a encore été défini. Shaw et al. rapportent que 194 protocoles différents de FLP unilatérale existent en Europe pour 201 centres, et qu'aucun d'entre eux ne s'est avéré être supérieur à un autre. 5 Quel que soit le protocole chirurgical, il est clairement reconnu que la chirurgie primaire joue un rôle crucial dans le développement ultérieur du maxillaire. La majorité des patients traités présentent déjà à 5 ans une rétrusion et un rétrécissement du tiers moyen de la face avec une malocclusion de type classe III résultant de l'hypoplasie maxillaire 6 . L'étiologie de ce déficit de croissance peut être attribuée à trois principaux facteurs : Premièrement, un déficit intrinsèque résultant d'un développement embryonnaire déficient à l'origine de la fente elle-même, et l'hypoplasie inhérente associée des tissus, qui varie selon le type et la sévérité de la fente 7,8 ; deuxièmement, l'héritage génétique pour la croissance faciale et les antécédents familiaux de « facial pattern » 9 , et enfin l'inhibition de la croissance résultant du traitement chirurgical primaire du fait des rétractions cicatricielles qu'il génère 10 . Outre la procédure chirurgicale, la chronologie et les différentes techniques des protocoles réalisés pourraient jouer un rôle dans les séquelles sur le maxillaire 11-13 .

Entre 2006 et aujourd'hui, le protocole chirurgical du traitement primaire des FLP totale unilatérale réalisé au CHU Grenoble Alpes a évolué. L'objectif principal de ce travail était de rechercher l'influence de ces protocoles chirurgicaux sur la croissance du maxillaire à 5 ans. L'objectif secondaire était d'identifier des potentiels facteurs prédictifs de défaut de croissance crânio-faciale : sévérité initiale de la fente, absence de dent définitive du côté de la fente et antécédents familiaux de classe III.

Ce travail a été soumis au Journal of Cranio-Maxillo-Facial Surgery, il est en cours de révision. 

RÉFÉRENCES

INTRODUCTION

Cleft lip and palate (CLP) is the most common craniofacial malformation, affecting up to 1 in 700 births throughout the world [START_REF] Dixon | Cleft Lip and Palate: Understanding Genetic and Environmental Influences[END_REF]). The repair process is complex and involves multiple procedures from birth to adulthood. It typically begins with the primary treatment which is generally performed during the first 2 years of life, and aims at correcting anatomical alterations to ensure an optimal morphological and functional outcome, thereby enhancing these children's quality of life.

In recent decades, numerous studies have been dedicated to investigating the factors that influence craniofacial growth in children with CLP [START_REF] Ross | Treatment Variables Affecting Facial Growth in Complete Unilateral Cleft Lip and Palate. Part 1: Treatment Affecting Growth[END_REF]. One challenging aspect of treating CLP patients is dealing with maxillary hypoplasia, which often becomes an unavoidable consequence. Maxillary hypoplasia is defined as a growth deficiency that can impact one or more of the three dimensions: transversal (maxillary endognathia, anterior or complete), sagittal (maxillary retrusion), or vertical.

It is now widely accepted that surgery plays a primary role in causing this condition since the facial, and particularly maxillary, growth of untreated adults affected by UCLP is nearly identical to that of the normal population [START_REF] Shetye | Facial Growth of Adults with Unoperated Clefts[END_REF][START_REF] Wlodarczyk | Midface Growth Potential in Unoperated Clefts: A Systematic Review and Meta-Analysis[END_REF].

There is a lack of evidence when it comes to determining the optimal treatment protocol and no true consensus has been reached yet. Shaw et al report that 194 different protocols for unilateral CLP (UCLP) are carried out in Europe among 201 centers, and that none of them was found to be superior over another [START_REF] Shaw | The Eurocleft Project 1996-2000: Overview[END_REF]. No matter the surgical protocol, it is clearly recognized that primary surgery plays a crucial role in the subsequent maxillary development. The majority of clinically treated UCLP patients aged 5 years already exhibits a midface retrusion and narrowing with a class III malocclusion resulting from a maxilla underdeveloped in all three dimensions [START_REF] Shetye | Facial Growth of Adults with Unoperated Clefts[END_REF]). The etiology of maxillary growth deficiency may be attributed to multiple factors: (1) the intrinsic defect resulting from deficient embryonic development leading to the cleft itself, and the associated inherent hypoplasia of the palatal tissues, which varies according to the type and severity of the cleft [START_REF] Chiu | Initial Cleft Severity and Maxillary Growth in Patients with Complete Unilateral Cleft Lip and Palate[END_REF]Harila et al. 2013), (2) the genetic legacy for midface growth and facial pattern inherited from both parents (Honda 1995), and (3) the growth inhibition as a result of corrective primary surgery due to generated scar retractions (Ye et al. 2015). In addition to the surgical procedure, the timing and the difference in protocols used could play a role in maxillary sequelae (Bénateau et al. 2021;Wiggman et al. 2013).

The aim of the present study was to assess maxillary growth of 5-years-old patients with complete UCLP who received primary treatment, according to three different surgical protocol.

Our secondary objectives were to investigate the influence of potential predictive factors of poor craniofacial growth defects: initial cleft severity, absence of permanent lateral incisor on the cleft side and family history of class III pattern.

MATERIAL AND METHODS

This retrospective comparative monocenter study included children operated on between 01/01/2006 and 03/31/2019, so that at the time of analysis the children were aged between 4 and 6. The principles defined in the Declaration of Helsinki were followed. 

Surgical protocols

We compared three different primary treatment protocols for UCLP, as follows (table 1):

-Group A: including three procedures. A lip adhesion surgery was performed during the second month, a cheilorhinoplasty using the Skoog technique, with tibial periosteal grafting (TPG) for hard palate repair as described by Stricker [START_REF] Stricker | La Greffe Périostée Dans La Réparation de La Fente Totale Du Palais Primaire[END_REF]) at 6 months, and finally a veloplasty around 10 months.

-Group B: including three procedures. Lip adhesion surgery was performed in the second month, a cheilorhinoplasty using the Skoog technique associated with a Sommerlad intravelar veloplasty (IVV) [START_REF] Sommerlad | Cleft Palate Re-Repair --a Clinical and Radiographic Study of 32 Consecutive Cases[END_REF]) at 6 months, and closure of the hard palate (palatoplasty) without raising flaps, around 12 months.

-Group C: including two procedures. A cheilorhinoplasty using the Skoog technique with Sommerlad IVV was performed at 6 months and palatoplasty around 12 months (Talmant's protocol) [START_REF] Talmant | Primary Treatment of Cleft Lip and Palate. Its Fundamental Principles[END_REF].

All children were fitted with a custom-made palatal plate with naso-alveolar molding a few days after birth (impression using alginate and production of a resin palatal plate by the team of prosthetists of the Maxillofacial and plastic surgery department of the Grenoble University hospital), which was then adapted to the child's growth until surgery. All children were operated on by the same surgeon. These data were collected to ensure comparability between groups and to assess any predictive factor of deficient maxillary growth.

Evaluation of birth dental casts

Birth plaster casts were scanned using a 3D scanner (3 SHAPE E1, KREOS, Lyon) and analyzed using ProPlan CMF® software (Materialise, Leuven, Belgium). Once the casts were computerized, we placed reference points and performed maxillary measurements partly inspired from the scientific literature (Harila et al. 2013;[START_REF] Jorge | Comparison of Two Treatment Protocols in Children with Unilateral Complete Cleft Lip and Palate: Tridimensional Evaluation of the Maxillary Dental Arch[END_REF][START_REF] Pontes | Spontaneous Growth of the Palatal Plates in the Cleft Lip and Palate[END_REF]. A random number was assigned to the digital file of each cast. Measurements were taken twice blindly by the principal examiner at least 1 month apart. The mean of each measurement was defined as the final measurement.

The reference points noted are as follows:

-G: most distal anterior point of the greater segment 

Evaluation of 5-years dental casts

Dental casts were first clinically assessed with the GOSLON-Yardstick score (Great Ormond Street, London and Oslo Norway Yardstick) [START_REF] Mars | The Goslon Yardstick: A New System of Assessing Dental Arch Relationships in Children with Unilateral Clefts of the Lip and Palate[END_REF]) (table 2). They were then digitized into a STL file using a digital scanner (3 SHAPE E1, KREOS, Lyon) and measurements were made on Proplan CMF® following the same principle as for the birth casts. A random number was assigned to the file of each STL file. The placement of the landmarks and the measurements were carried out blindly by the examiner and repeated twice at least 1 month apart. The mean value of each measurement was calculated and defined as the final measurement.

Landmarks were inspired from literature [START_REF] Ambrosio | Longitudinal Morphometric Analysis of Dental Arch of Children with Cleft Lip and Palate: 3D Stereophotogrammetry Study[END_REF][START_REF] Mello | Analysis of Dental Arch in Children With Oral Cleft Before and After the Primary Surgeries[END_REF]) and defined as follows:

-I: inter-incisal point 

Statistical analysis

Normality was checked and the data were treated as a sample with a normal distribution. All measurements are presented as mean ± standard error of the mean (SEM), while all categorical data are presented as N(%). Analyses were performed using independent t-test and one-way ANOVA analysis, followed by Tukey correction for post-hoc comparisons with Jamovi Software (Jamovi, Sydney). Differences in GOSLON rating in each group were evaluated using a Chi 2 -test. A correlation matrix was performed to assess relationship between birth casts measurements and 5-years casts measurements.

The reliability and intra-rater and inter-rater reproducibility of the measurements and scoring were analyzed with a calculation of an intraclass correlation coefficient (ICC). Based on the 95% confident interval of the ICC estimate, values less than 0.5, between 0.5 and 0.75, between 0.75 and 0.9, and greater than 0.90 were indicative of poor, moderate, good, and excellent reliability, respectively as defined by [START_REF] Koo | A Guideline of Selecting and Reporting Intraclass Correlation Coefficients for Reliability Research[END_REF] Differences were regarded statistically significant when p £ 0.05 and was denoted as *.

RESULTS

General results

Samples were equally distributed in each group. Mean age at evaluation was 4.99 ± 0.0632 years. There were 37% of female patients and 63% of male. 31% of the clefts were right-sided and 69% were left-sided. Statistical descriptions of medical record data are presented in table 3. None of the measurements showed significant differences between male and female within groups.

GOSLON-Yardstick rating

Mean 4 and figure 3. There was no significant difference between groups.

5-years dental casts measurements

Statistical descriptions of 5-years casts measurements are presented in table 5.

Anterior length (IA) and total anteroposterior length (IP) of the dental arch were significantly lower in group A than in group C (p=0.013 and 0.034 respectively). In group C, the height ratio (h'/h) and position ratio (b'/b) were significantly closer to 1 compared to group A (p=0.029 and 0.012 respectively), indicating less deformation of the dental arch. Statistical results are shown in table 6.

Initial cleft severity

Statistical results of neonatal casts measurements are presented in table 7.

Significant differences were found for inter-canine width between group A vs. C, and B vs. C (p=0.020 and p=0.002 respectively). Anterior cleft width (GL) was significantly lower in group C compared to group A and to group B (p=0.015 and p<0.001 respectively) and posterior cleft width (tt') was significantly smaller in group A compared with group B (p=0.023).

Anteroposterior cleft length (GY) was significantly higher in group A than in group C (p=0.012). Distance between interincisal point and canine point of the lesser segment (IC') was significantly lower in group C versus group A and versus group B (p=0.034 and p<0.001 respectively). No other significant difference was found for any other measurement.

Correlation matrix found no significant association between birth casts measurements and GOSLON-Yardstick nor 5-years measurements, suggesting no association between initial cleft severity and 5-years maxillary growth.

Status of the permanent lateral incisor

There was a significant association of the status of the permanent lateral incisor with b' and b'/b (p=0.008 and p=0.019 respectively). There was a relevant trend of an association of the status of the permanent lateral incisor with h' (p=0.062). All measurements tended to be lower when lateral incisor was absent and higher when it was supernumerary but none of the other measures was significant.

Family history of class III

There was no association between a family history of class III and GOSLON-Yardstick score (p=0.410). There was a significant association between family history of class III and distance IP (p=0.004) at 5-years. No other association was found with any other 5-years measurements.

Intraclass correlation coefficient

Using ICC coefficients, intra-examiner reliability was found to be good for 10 measurements and excellent for the 20 others with narrow 95%CIs. Inter-examiner reliability was found to be excellent for GOSLON-Yardstick scoring.

DISCUSSION

In this study, we compared three protocols which vary in the use of TPG or not, and the relevance of lip adhesion as an initial procedure or not. A significant difference in 5-years measurements was found in favor for group C. h'/h and b'/b were significantly higher in group C compared to group A, and higher only with a relevant trend compared to group B. These results suggest a better anteroposterior length and position of the lower segment in group C even though posterior maxillary width tends to be slightly lower. As for GOSLON-Yardstick rating, we did not find any statistical difference between groups, but surgical protocol of group C appears to bring the better prognosis underlined by the higher rate of good prognosis and lower rate of poor prognosis in group C while group A and B tended to be equivalent.

TPG, developed by Stricker in 1973[START_REF] Stricker | La Greffe Périostée Dans La Réparation de La Fente Totale Du Palais Primaire[END_REF], is a technic based on Skoog's promotion of the osteogenic capacity of the periosteum [START_REF] Skoog | The Use of Periosteal Flaps in the Repair of Clefts of the Primary Palate[END_REF].This method aims to reconstruct both the hard palate and the alveolar cleft through bone deposition achieved by placing a periosteal graft along the alveolar and hard palatal cleft. It also aims to enhance bone growth from lip reconstruction. Unlike bone grafts, which provide a static solution, this technique is part of an evolving approach to bone cleft rehabilitation. In our study, the technique was performed according to Stricker and Raphael Protocol (Raphaël et al. 2002), with the TPG placed over the nasal layer of the hard palate. The graft was sutured from the palatal shelves up to the piriform aperture, covering the entire surface of the alveolar cleft. The osteogenic surface faced the nasal layer, leaving the other side uncovered.

Initially, TPG was promoted for its objectives of creating an alveolar bone bridge and achieving a good palatal seal while avoiding major detachments of the palatal fibromucosa, which are recognized as harmful to maxillary growth [START_REF] Kremenak | Maxillary Growth Inhibition by Mucoperiosteal Denudation of Palatal Shelf Bone in Non-Cleft Beagles[END_REF]. Advocates of this technique emphasize its low fistula rate compared to other primary treatment protocols [START_REF] Raphaël | Article Original Évaluation à Long Terme de l'uranoplastie Par Greffe de Périoste Tibial Dans La Fente Labio-Maxillo-Palatine Totale Unilatérale[END_REF][START_REF] Rizzo | 25-Year Follow-up of Primary Tibial Periosteal Graft for Hard Palate Repair in Cleft Lip and Palate: Outcomes, Concerns and Controversies[END_REF][START_REF] Dissaux | Evaluation of 5-Year-Old Children with Complete Cleft Lip and Palate: Multicenter Study. Part 2: Functional Results[END_REF], and the fact that secondary bone grafting is unnecessary in over 20% of patients due to sufficient bone production in the anterior part of the cleft [START_REF] Rizzo | 25-Year Follow-up of Primary Tibial Periosteal Graft for Hard Palate Repair in Cleft Lip and Palate: Outcomes, Concerns and Controversies[END_REF]).

However, TPG has faced criticism regarding its negative impact on maxillary growth [START_REF] Wojtaszek-Slominska | Orthodontic Characteristics of Maxillary Arch Deficiency in 5-Year-Old Patients Undergoing Unilateral Cleft Lip and Palate Repair with and without Early Gingivoplasty[END_REF]. It seems to cause a transient transverse anterior growth defect up to the age of 4, which later normalizes, but also results in a definitive sagittal anterior growth defect [START_REF] Raphaël | Article Original Évaluation à Long Terme de l'uranoplastie Par Greffe de Périoste Tibial Dans La Fente Labio-Maxillo-Palatine Totale Unilatérale[END_REF]. The rate of maxillary retrusion ranges from 46.7% [START_REF] Dissaux | Evaluation of 5-Year-Old Children with Complete Cleft Lip and Palate: Multicenter Study. Part 2: Functional Results[END_REF]) to over 60% [START_REF] Raphaël | Article Original Évaluation à Long Terme de l'uranoplastie Par Greffe de Périoste Tibial Dans La Fente Labio-Maxillo-Palatine Totale Unilatérale[END_REF]. Rintala et al. concluded that the periosteal graft did not fulfill the expectations of preventing maxillary collapse, reducing the need for secondary bone grafting, and improving midfacial growth [START_REF] Rintala | Periosteal Flaps and Grafts in Primary Cleft Repair: A Follow-up Study[END_REF]). These findings are consistent with our results, as our measurements revealed that the length of both the anterior portion and total anteroposterior dental arch are lower in group A, with a statistically significant difference with group C. Despite limited dissection of the fibromucosa compared to other techniques, TPG appears to create a mediopalatine scar zone with no intrinsic growth potential, effectively acting as an anteroposterior lock.

Lip adhesion was first described by Randall [START_REF] Randall | A Lip Adhesion Operation in Cleft Lip Surgery[END_REF]. It was designed to convert a complete cleft into an incomplete cleft, reposition the ala of the nose, and release tension in the lip while molding the maxillary dental arch to a more normal position [START_REF] Hamilton | The Role of the Lip Adhesion Procedure in Cleft Lip Repair[END_REF]. The procedure aims to achieve definitive lip repair under optimal conditions. This technique is defended for its time-saving benefits and role in achieving final closure. Authors highlight the importance of muscle alignment during lip adhesion, gradually reshaping overexpanded lateral palatal and premaxillary segments, which narrows palatal cleft spaces, stabilizes the arch, and provides a symmetrical platform for lip and nose corrections [START_REF] Cho | Unilateral Complete Cleft Lip and Palate Repair Using Lip Adhesion Combined with a Passive Intraoral Alveolar Molding Appliance: Surgical Results and the Effect on the Maxillary Alveolar Arch[END_REF]).

However, lip adhesion faces criticism for the lack of evidence regarding superior results in lip repair, the risk and expense of an additional operation, a dehiscence rate of 5 to 24%, potential additional internal scarring, and the possibility of tissue sacrifice during lip repair [START_REF] Scrimshaw | Lip Adhesion--a Passing Fad?[END_REF]). The procedure's impact on maxillary growth is worth considering. Xu et al. found that lip adhesion inhibited the maxilla from moving forward, resulting in a shallow bony pharynx and retrusive maxilla [START_REF] Xu | The Influence of Four Different Treatment Protocols on Maxillofacial Growth in Patients with Unilateral Complete Cleft Lip, Palate, and Alveolus[END_REF]). In our study, no significant differences in measurements and arch morphology at 5 years were observed between groups B and C. This raises the question whether incorporating lip adhesion into primary treatment protocols is justified. Despite its psychological benefits for parents, it represents an additional procedure performed at a young age, increasing anesthesia-related risks. Thus, it could be specifically reserved for cases with exceptionally wide initial clefts and bilateral CLP.

Surgical technique and experience are often implicated in the variation seen among patients in the severity of maxillary hypoplasia. However, even when considering UCLP patients treated by the same surgeon using the same surgical protocol, varying outcomes are observed with respect to maxillary hypoplasia (Costanza [START_REF] Meazzini | Factors That Affect Variability in Impairment of Maxillary Growth in Patients with Cleft Lip and Palate Treated Using the Same Surgical Protocol[END_REF]. This suggests that individual intrinsic factors may play an important role in maxillofacial growth potential. The secondary objective of this study was thus to assess the implication of those in maxillary growth deficiency.

Initial cleft severity can vary significantly among children and seems to play a role in the long-term maxillary growth, with children born with a wider cleft showing a higher tendency towards maxillary retrusion [START_REF] Chiu | Initial Cleft Severity and Maxillary Growth in Patients with Complete Unilateral Cleft Lip and Palate[END_REF]. However, literature on this subject has been inconsistent. Suzuki et al. reported (2) an iatrogenic hypothesis, implying a surgical influence [START_REF] Hsieh | Predictors of Poor Dental Arch Relationship in Young Children with Unilateral Cleft Lip and Palate[END_REF]. In contrast, Johnson calculated the initial size of the cleft as a percentage of the total palate area but did not find a clear relationship between cleft size and dental arch relationship at 6 years of age [START_REF] Johnson | Initial Cleft Size Does Not Correlate with Outcome in Unilateral Cleft Lip and Palate[END_REF] as well as Russell et al. [START_REF] Russell | The Effect of Cleft Size in Infants with Unilateral Cleft Lip and Palate on Mixed Dentition Dental Arch Relationship[END_REF]. Chiu et al. conducted a literature review to investigate whether cleft severity is related to maxillary growth in patients with UCLP. They concluded that due to poor quality and contradictory results in the literature, the evidence was insufficient to determine whether cleft severity was related to unfavorable maxillary forward growth [START_REF] Chiu | Is Cleft Severity Related to Maxillary Growth in Patients with Unilateral Cleft Lip and Palate?[END_REF]. The initial presentation of UCLP might not be a reliable predictor of outcome due to the significant impact of surgery. In our case, we did not find any significant association between birth cast measurements and GOSLON-Yardstick scores or measurements at 5 years, suggesting no direct association between initial cleft severity and long-term outcomes. Interestingly, group C

showed significantly lower anterior arch width, anterior cleft width, and anteroposterior cleft length, which could be interpreted as a more medially rotated lesser segment. Surprisingly, this group had the best 5-year outcome. On the other hand, group A had a significantly lower posterior cleft width compared to other groups, but it had the worst prognosis according to the GOSLON-Yardstick rating. However, it's worth noting that measurements in the cleft region may be subject to some error, especially when it comes to posterior width, as it is constructed.

As part of our investigation into factors affecting maxillary growth, we have also examined the status of the permanent lateral incisor on the cleft side. In our study, 33% of cases showed an absent tooth, while 20% presented with a supernumerary one. Previous studies have associated hypodontia with reduced bone potential, leading to poorer growth outcomes and shorter maxillary length, even in the normal population [START_REF] Endo | Hypodontia Patterns and Variations in Craniofacial Morphology in Japanese Orthodontic Patients[END_REF][START_REF] Tavajohi-Kermani | Tooth Agenesis and Craniofacial Morphology in an Orthodontic Population[END_REF][START_REF] Kreczi | Effects of Hypodontia on Craniofacial Structures and Mandibular Growth Pattern[END_REF]. Some authors suggested that the higher rate of missing teeth near the cleft could be due to congenital or surgery-induced deficiencies in blood supply or a deficit in the mesenchymal mass. Constanza Meazzini et al. analyzed a sample of 129 treated 5-year-old children with UCLP and found an association between maxillary protrusion and the presence of the lateral incisor (Costanza [START_REF] Meazzini | Factors That Affect Variability in Impairment of Maxillary Growth in Patients with Cleft Lip and Palate Treated Using the Same Surgical Protocol[END_REF]). Hardwicke et al. found a significant association between the absence of the lateral incisor and higher GOSLON-Yardstick scores [START_REF] Hardwicke | Absent Maxillary Lateral Incisor as Evidence of Poor Midfacial Growth in Unilateral Cleft Lip and Palate[END_REF]. In our case, we did not find a significant link between the status of lateral incisor and GOSLON scores, but our measurements revealed an association between the status of the permanent lateral incisor and the position of the lesser segment. When the permanent lateral incisor is absent, the lesser segment tends to be more medially rotated, while it assumes a more anatomical position compared to the healthy side when the lateral incisor is present or supernumerary. Our hypothesis is that the absence of the lateral incisor may indicate reduced bone potential in the cleft area, leading to weaker support and poor harmonization of the dental arch, ultimately resulting in greater medial rotation of the lesser segment and, indirectly, poorer maxillary protrusion, in line with existing studies on the subject.

Another potential predictive factor that we found as significant is the family history of class III. In our case it was significantly associated with anteroposterior maxillary length. These results are in line with the work of Kajii et al. who found that family history of class III is associated with a significantly worse dental arch relationship [START_REF] Kajii | Congenital and Postnatal Factors Inducing Malocclusions in Japanese Unilateral Cleft Lip and Palate Patients-Determination Using Logistic Regression Analysis[END_REF].

Our study offers the advantage of examining the factors influencing maxillary growth both extrinsically, by comparing various surgical protocols, and intrinsically, by evaluating predictive constitutional factors in children. To assess the primary outcome, we adopted both clinical and digital approaches. The assessment using dental models is a well-recognized and reliable method that offers comprehensive analysis of the maxilla in all three-dimensions. The GOSLON-Yardstick emerged as the most widely used and relevant clinical tool to evaluate dental arch relationships and, consequently, facial growth outcomes. This reliable and easily reproducible scoring system considers the maxilla in its three dimensions and holds good predictive value for long-term prognosis [START_REF] Pegelow | Reliability and Predictive Validity of Dental Arch Relationships Using the 5-Year-Olds' Index and the GOSLON Yardstick to Determine Facial Growth[END_REF]. Our results were consistent with existing literature on the subject (Kožejová [START_REF] Jaklová | Palatal Growth Changes in Newborns with Unilateral and Bilateral Cleft Lip and Palate from Birth until 12 Months after Early Neonatal Cheiloplasty Using Morphometric Assessment[END_REF][START_REF] Pontes | Spontaneous Growth of the Palatal Plates in the Cleft Lip and Palate[END_REF][START_REF] Molyneaux | Changes in the Transverse Dimension of the Maxillary Arch of 5-Year-Olds Born With UCLP Since the Introduction of Nationwide Guidance[END_REF].

The position of the lesser segment indicates the level of scar retraction and tissue compression, which are two disadvantages associated with surgery that may negatively affect maxillary growth. While previous studies have discussed angles [START_REF] Molyneaux | Changes in the Transverse Dimension of the Maxillary Arch of 5-Year-Olds Born With UCLP Since the Introduction of Nationwide Guidance[END_REF][START_REF] Stancheva | Dreidimensionale Analyse Der Oberkieferentwicklung in Den Ersten Sechs Lebensjahren Bei Patienten Mit Unilateralen Lippen-Kiefer-Gaumen-Spalten[END_REF], our study stands out as the first to report ratio calculation. We aimed to highlight the level of medial position of the lesser segment by establishing a ratio based on canine height and the position of the greater and lesser segments in relation to the posterior intertuberosity line.

Our hypothesis was that in a normal child, these ratios are equal to 1. Notably, the smaller the ratio, the greater the medial rotation of the lesser segment. This insightful data allowed us to discern differences between groups, with the highest ratio observed in the group that underwent fewer procedures.

Furthermore, a significant epidemiological advantage of our subjects is that all primary surgeries were performed at a single hospital by the same surgeon, thereby minimizing any operator-dependent bias.

Our study has several limitations, primarily due to its retrospective design and the relatively small and unequal sample size. As a result of these small cohorts, some differences may not have reached statistical significance.

Additionally, the study does not account for other potential factors that could influence maxillary growth, such as oral breathing or visceral swallowing. Furthermore, our follow-up was limited to a 5-year follow-up, to provide a valuable opportunity to assess the exclusive impact of primary treatment on maxillary growth, and avoid biases related to an orthodontic treatment or secondary surgeries. However, it would be valuable to extend this comparison of protocols until the completion of growth, as puberty could potentially worsen functional outcomes and lead to further maxillary retrognathia [START_REF] Holst | Vertical and Sagittal Growth in Patients with Unilateral and Bilateral Cleft Lip and Palate -A Retrospective Cephalometric Evaluation[END_REF].

CONCLUSION

The timing, methods, and stages of surgical interventions for UCLP primary treatment have sparked controversy regarding the ideal treatment outcome. Evaluating treatment outcomes becomes crucial to ensure treatment quality, providing essential guidance for the regular review and adjustment of protocols by CLP rehabilitation teams. In our study, we observed that the two-stage approach without TPG nor lip adhesion, appeared to have the least detrimental impact on growth development in patients aged 5 years. However, whether the morphologic changes observed were a result of lip adhesion or operation frequency requires further investigation.

Regarding predictive factors for growth retardation, our findings suggest that the absence of a lateral incisor and a family history of class III may be indicative of growth deficiency.

Emphasizing the need for additional research due to our small sample size is crucial.

Furthermore, conducting a 10-year evaluation, as well as an evaluation after growth completion, is essential to strengthen our findings more robustly. 
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2. 1

 1 Patient selection Inclusion criteria were the following: (a) children with a complete UCLP who had received primary treatment at the Grenoble University Hospital, (b) who had not received any orthodontic treatment nor secondary surgical treatment (including alveolar bone graft) and (c) who were between 4 and 6-years-old at the time of evaluation. Patients were excluded if (I) 5 years-dental plaster casts were missing, (II) patient or caregivers refused to participate in the study or (III) patient presented a pathologic associated syndrome. 13 patients were excluded because of missing data, and 2 patients because of syndromic disorders. Finally, 54 patients were included in the study: 16 patients in group A, 22 patients in group B and 16 patients in group C.

1

 1 Data collection from medical records Demographic and surgical data were collected from patient medical records and included gender, birth parameters (weight, height and head circumference at birth), pregnancy term, age at each surgery, family history of class III, cleft side and status of the permanent lateral incisor on the side of the cleft (absent/present/supernumerary) assessed on panoramic radiograph.

-

  L: most distal anterior point of the lesser segment -I: inter-incisal point -C: canine point of the greater segment (C' of the lesser segment) -T: maxillary tuberosity of the greater segment (T' of the lesser segment) t: point of intersection of TT' and the medial border of great fragment (t' on the lesser segment side) i: point of intersection between the line passing through I and crossing TT' perpendicularly -Y: point of intersection between the line passing through G and crossing TT' perpendicularly All measurements are represented in figure 1.

-

  C: canine point on the greater segment -C': canine point on the lesser segment -T: maxillary tuberosity on the greater segment -T': maxillary tuberosity on the lesser segment -A: point of intersection of the line passing through I and crossing perpendicularly the CC' line -P: point of intersection of the line passing through I and crossing perpendicularly the TT' line The measures of interest are shown in figure 2.Intercanine width (CC') and intertuberosity width (TT') represent the transverse maxillary dimension, while the length of the anterior portion of the dental arch (IA) and the total length of the dental arch (IP) define the anteroposterior dimension. Canine height was defined based on the intertuberosity line for both the greater segment (CH, or h) and the lesser segment (CH', or h'). b represents the greater side angle, and b' the lesser side angle, both relative to the intertuberosity line. We calculated the height ratio (h'/h) and angle ratio (b'/b) to assess the position of the lesser segment in comparison to the healthy side. We hypothesized that these ratios would be equal to 1 in non-cleft children. A smaller ratio would thus indicate a greater medial rotation of the lesser segment and a greater disharmony in the dental arch.

Figure 1 :

 1 Figure 1: Three-dimensional (3D) model of the neonatal dental arch of a patient with UCLP, produced with ProPlan CMF® software. The model shows the landmarks and measurements used to assess treatment effect, namely: the intercanine distance (C-C'), the intertuberosity width (T-T'), the anterior cleft width (G-L), the posterior cleft width (tt'), the anteroposterior dental arch length (I-i) from the interincisal point projected towards T-T', the anteroposterior cleft length (G-Y) from G projection to a point projected towards T-T', the distance between inter-incisal point and canine point on each segment (I-C and I-C'), the distance between canine point and tuberosity point on each segment (C-T and C'-T'), the canine height in relation to the intertuberosity line, on the greater segment (C-H, or h), the canine height in relation to the intertuberosity line, on the lesser segment (C'-H', or h'), the angle between CT and TT' representing the position of the greater segment in relation with the intertuberosity line (angle b) and the angle between segments C'T' and TT', representing the position of the lesser segment in relation with the intertuberosity line (angle b'). h'/h and b'/b were calculated.
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Table 7 :

 7 Statistical descriptions of birth casts measurements of each group. * is indicated when p<0.05.

	Variables	Groups	N Mean Standard Deviation	Standard error of the mean	p value
				(SD)	(SEM)	
		Group A	16 32.6	3.97	0.993	
	CC' (mm)	Group B	22 33.4	3.25	0.692	0.002*
		Group C	16 28.9	4.23	1.06	
		Group A	16 33.9	1.86	0.465	
	TT' (mm)	Group B	22 35.0	3.37	0.719	0.115
		Group C	16 32.9	3.15	0.787	
		Group A	16 12.6	3.58	0.896	
	GL (mm)	Group B	22 14.5	3.42	0.729	< 0.001*
		Group C	16 8.61	4.59	1.15	
		Group A	16 13.8	2.60	0.650	
	tt' (mm)	Group B	22 16.4	3.39	0.723	0.015*
		Group C	16 14.2	2.52	0.629	
		Group A	16 83.6	5.09	1.27	
	b (°)	Group B	22 82.7	5.25	1.12	0.768
		Group C	16 83.7	4.14	1.03	
		Group A	16 81.8	5.26	1.32	
	b' (°)	Group B	22 79.5	7.34	1.56	0.281
		Group C	16 78.4	4.75	1.19	
		Group A	16 25.2	2.64	0.659	
	GY (mm)	Group B	22 24.3	2.80	0.596	0.013*
		Group C	16 22.5	2.03	0.506	
		Group A	16 23.7	2.74	0.686	
	Ii (mm)	Group B	22 23.4	3.02	0.643	0.178
		Group C	16 22.0	2.07	0.518	
		Group A	16 13.1	2.83	0.706	
	IC (mm)	Group B	22 11.7	2.07	0.441	0.127
		Group C	16 11.6	2.05	0.512	
		Group A	16 24.4	3.74	0.935	
	IC' (mm)	Group B	22 26.0	3.51	0.749	< 0.001*
		Group C	16 20.9	4.26	1.06	
		Group A	16 16.0	2.27	0.567	
	CT (mm)	Group B	22 16.4	2.20	0.469	0.826
		Group C	16 16.0	2.35	0.588	
		Group A	16 15.1	2.33	0.582	
	C'T' (mm)	Group B	22 15.2	2.09	0.445	0.961
		Group C	16 15.1	2.03	0.508	
		Group A	16 15.9	2.19	0.548	
	CH = h (mm)	Group B	22 16.2	2.21	0.471	0.867
		Group C	16 15.8	2.34	0.585	
		Group A	16 14.9	2.29	0.573	
	C'H' = h' (mm)	Group B	22 14.9	2.21	0.471	0.946
		Group C	16 14.7	1.93	0.483	
		Group A	16 0.942	0.091	0.023	
	h'/h	Group B	22 0.926	0.104	0.022	0.869
		Group C	16 0.937	0.095	0.024	
		Group A	16 0.982	0.082	0.020	
	b'/b	Group B	22 0.963	0.085	0.018	0.302
		Group C	16 0.939	0.062	0.015	
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