TABLE DES MATIÈRES 1. Introduction

A la naissance, une obstruction des voies aériennes est une situation à haut risque de morbidité et de mortalité néonatale. La procédure Ex Intrapartum Technique (EXIT) a été développée dans les années 90 afin de réduire les risques liés à une obstruction des voies aériennes à la naissance [1][2][START_REF] Liechty | Ex-utero intrapartum therapy[END_REF]. Au cours d'un accouchement programmé par césarienne, la procédure EXIT consiste à délivrer la tête et les épaules de l'enfant afin de pouvoir libérer les voies aériennes en toute sécurité avant le clampage du cordon ombilical en profitant de la perfusion placentaire d'oxygène [START_REF] Moldenhauer | Ex Utero Intrapartum Therapy[END_REF]. La réalisation d'une procédure EXIT peut-être envisagée en présence d'une pathologie foetale qui ne permettrait pas au nouveau-né de s'oxygéner et de survivre, sans un apport placentaire d'oxygène [START_REF] Moldenhauer | Ex Utero Intrapartum Therapy[END_REF]. Du fait d'un nombre limité de cas publiés, la pratique d'une procédure EXIT n'est encadrée par aucune recommandation d'une société savante internationale [START_REF] Taghavi | Perinatal airway management of neonatal cervical teratomas[END_REF].

Initialement développée pour libérer, à la naissance, une occlusion trachéale mise en place au préalable in utero au cours de la prise en charge d'une hernie de coupole diaphragmatique, les indications de la procédure EXIT se sont multipliées pour inclure d'autres anomalies congénitales telles que le syndrome d'obstruction congénitale des voies aériennes supérieures (CHAOS) ou des lésions intra-ou extra-thoraciques compressives [START_REF] Liechty | Ex-utero intrapartum therapy[END_REF][START_REF] Hedrick | Ex utero intrapartum therapy[END_REF][START_REF] Hirose | The Ex Utero Intrapartum Treatment Procedure: looking Back at the EXIT[END_REF][START_REF] Helfer | Anesthesia for Ex Utero Intrapartum Treatment (EXIT procedure) in Fetus with Prenatal Diagnosis of Oral and Cervical Malformations: case Reports[END_REF].

Dans cette revue récente de la littérature, nous présenterons les indications, les modalités de réalisation et les risques maternels et foetaux encourus au cours d'une procédure EXIT.

Discussion

La procédure EXIT peut-être envisagée en cas d'une obstruction des voies aériennes supérieure dépistée in utero, qui pourrait être létale ou potentiellement létale en cas d'accouchement traditionnel après le clampage du cordon ombilical sans le soutien placentaire en oxygène maternel.

Elle peut être réalisée dans 4 types d'indications : 1) libération des voies aériennes supérieures, 2) résection d'une masse cervicale ou thoracique compressive, 3) mise en place d'une circulation extracorporelle (ECMO) ou 4) séparation de jumeaux conjoints [START_REF] Walz | Prenatal diagnosis of obstructive head and neck masses and perinatal airway management: the Ex utero intrapartum treatment procedure[END_REF]. Les indications des procédures EXIT rapportées dans la littérature sont largement dominées par la libération des voies aériennes et les autres indications sont plus anecdotiques [START_REF] Novoa | EXIT (ex utero intrapartum treatment) surgery for the management of fetal airway obstruction: a systematic review of the literature[END_REF].

Idéalement à planifier entre 37 et 39 semaines d'aménorrhées [START_REF] Lazar | Ex-utero intrapartum treatment procedure for giant neck masses -Fetal and maternal outcomes[END_REF], la procédure EXIT doit être réalisée dans un centre de référence par une équipe multidisciplinaire entrainée.

Le succès d'une procédure EXIT nécessite la présence d'une équipe multidisciplinaire nombreuse [START_REF] Moldenhauer | Ex Utero Intrapartum Therapy[END_REF]. Une vingtaine de personnes est attendue au cours de la procedure : obstétriciens, chirurgiens pédiatres, anesthésistes, néonatologistes, pédiatres, oto-rhino-laryngologues et infirmiers du bloc opératoire. Lors de la procédure, une double équipe pédiatrique doit être présente pour prendre en charge le nouveau-né après le clampage du cordon.

La préparation préalable de l'équipe par des exercices de simulation est primordiale [61].

Le succès de la procédure EXIT étant fortement corrélé à la précision du diagnostic, l'évaluation prénatale est primordiale. Après la suspicion ou la découverte d'une malformation impliquant les voies aériennes supérieures, la patiente doit être adressée rapidement dans un centre de référence pour bénéficier d'une échographie de référence, d'une IRM foetale et d'une exploration génétique [START_REF] Moldenhauer | Ex Utero Intrapartum Therapy[END_REF].

La pratique de cette procédure dans le but de prendre en charge ces nouveau-nés à haut risque soulève des questions éthiques, puisqu'elle expose la mère à des risques hémorragiques et infectieux. Les parents doivent donc être bien informés des complications maternelles et foetales possibles et de la nature imprédictible du statut du nouveau-né en fonction de l'étiologie de l'obstruction des voies aériennes. La plupart de ces malformations peuvent entrer dans le cadre des anomalies foetales éligibles à une interruption médicale de grossesse [START_REF] Chapitre | Interruption de grossesse pratiquée pour motif médical[END_REF]. Le couple doit donc être informé sur l'épidémiologie, la physiopathologie, les modalités thérapeutiques disponibles, le pronostic de ces lésions, les complications à prévoir et les séquelles fréquemment observées.

Article -Introduction

At birth, airway obstruction is associated with a high risk of neonatal morbidity and mortality. The Ex-Utero Intrapartum Therapy (EXIT) procedure was developed in the 1990s to reduce the risk of airway obstruction at birth [1][2][START_REF] Liechty | Ex-utero intrapartum therapy[END_REF]. During a scheduled caesarean delivery, the EXIT procedure consists of delivering the fetal head and shoulders so that the respiratory tract can be safely liberated before the umbilical cord is clamped, thereby utilizing the placental oxygen perfusion [START_REF] Moldenhauer | Ex Utero Intrapartum Therapy[END_REF]. The EXIT procedure may be considered in the presence of a fetal condition that hampers the newborns' ability to breathe and to successfully adapt to extra uterine life [START_REF] Moldenhauer | Ex Utero Intrapartum Therapy[END_REF]. Due to the limited number of published case reports, currently, not a single recommendation or practice guideline is available from an international maternal-fetal society [START_REF] Taghavi | Perinatal airway management of neonatal cervical teratomas[END_REF].

Initially developed to remove a tracheal occlusion device, placed in utero for the treatment of congenital diaphragmatic hernia, the indications for EXIT procedures have been extended to include other congenital anomalies such as Congenital High Airway Obstruction Syndrome (CHAOS) or compressive intra-or extra-thoracic lesions [START_REF] Liechty | Ex-utero intrapartum therapy[END_REF][START_REF] Hedrick | Ex utero intrapartum therapy[END_REF][START_REF] Hirose | The Ex Utero Intrapartum Treatment Procedure: looking Back at the EXIT[END_REF][START_REF] Helfer | Anesthesia for Ex Utero Intrapartum Treatment (EXIT procedure) in Fetus with Prenatal Diagnosis of Oral and Cervical Malformations: case Reports[END_REF]. In this up-to-date literature review, we present the indications, procedure methods and the maternofetal risks incurred during an EXIT procedure.

Indications

The EXIT procedure may be considered in the presence of an upper airway obstruction, detected in utero, which could potentially be fatal in case of traditional delivery, where the maternal oxygen placental support is cut off after clamping of the umbilical cord. The procedure has three recognized indications: 1) the management of an obstructed upper airway, 2) the resection of a compressive cervical or thoracic mass, 3) miscellaneous indications where the fetus is not expected to successfully transition to extrauterine life [START_REF] Walz | Prenatal diagnosis of obstructive head and neck masses and perinatal airway management: the Ex utero intrapartum treatment procedure[END_REF]. Although indications for EXIT procedures reported in literature pertain primarily to airway clearance with little mention of other indications [START_REF] Novoa | EXIT (ex utero intrapartum treatment) surgery for the management of fetal airway obstruction: a systematic review of the literature[END_REF].

Management of Airway Obstruction

Obstruction of the fetal airways is most often secondary to an extrinsic compression by a cervical, pharyngeal or thoracic mass [START_REF] Hedrick | Ex utero intrapartum therapy[END_REF][START_REF] Bouchard | The EXIT procedure: experience and outcome in 31 cases[END_REF][START_REF] Liechty | Intrapartum airway management for giant fetal neck masses: the EXIT (ex utero intrapartum treatment) procedure[END_REF]. More rarely, it may be secondary to an intrinsic stenosis (Congenital High Airway Obstruction Syndrome [CHAOS]) or an iatrogenic obstruction following in utero tracheal obstruction in the treatment of congenital diaphragmatic hernia [START_REF] Novoa | EXIT (ex utero intrapartum treatment) surgery for the management of fetal airway obstruction: a systematic review of the literature[END_REF].

Extrinsic Causes

Lesions are most often isolated and securing the airway at birth improves the longterm prognosis of postnatal surgical treatment which can later be performed under optimal conditions [START_REF] Liechty | Ex-utero intrapartum therapy[END_REF][START_REF] Catalano | New Approach to the Management of Airway Obstruction in "High Risk. Neonates[END_REF][START_REF] Sheikh | Prenatally diagnosed neck masses: long-term outcomes and quality of life[END_REF]. Extrinsic causes include: cystic lymphatic malformations, teratomas, congenital salivary glands cysts, severe micrognathia, fetal goiter and congenital epulis [START_REF] Butler | Ex utero intrapartum treatment (EXIT) for upper airway obstruction[END_REF]. These malformations are often accompanied by a hydramnios, secondary to the external compression of the upper digestive tract which directly impairs the fetus' ability to swallow [START_REF] Martino | Teratomas of the neck and mediastinum in children[END_REF].

-Lymphatic malformations Cystic lymphatic malformations are the second most common neonatal soft tissue tumors after hemangiomas [START_REF] Johnson | Vascular Anomalies[END_REF] and represent the most frequent indication of EXIT procedures [START_REF] Macarthur | Prenatal diagnosis of fetal cervicofacial anomalies[END_REF]. They result from an anomaly in the lining between lymphatic vessels and the venous circulation [START_REF] Macarthur | Prenatal diagnosis of fetal cervicofacial anomalies[END_REF]. The morphology and severity of these lesions varies widely [START_REF] Serres | Lymphatic Malformations of the Head and Neck: a Proposal for Staging[END_REF]. In the postnatal period, macrocystic lymphatic malformations appear as soft and depressible lesions, unlike microcystic lymphatic malformations which infiltrate tissue, causing their expansion. A risk of neonatal asphyxia exists when an increase in tissue volume causes compression of the upper aero-digestive tract.

Cystic lymphatic malformations can also be accompanied by swallowing, speech and dental articulation disorders in case of expansion into the oral or pharyngolaryngeal cavities [START_REF] Benazzou | Giant pediatric cervicofacial lymphatic malformations[END_REF].

A cystic lymphatic malformation diagnosed during the second trimester of pregnancy is often of latero-cervical origin and is associated with a chromosomal abnormality in 60% of cases as well as with other congenital malformations. These lesions are significantly associated with hydrops fetalis and intrauterine fetal demise [START_REF] Marwan | The EXIT procedure: principles, pitfalls, and progress[END_REF]. In contrast, when diagnosed at a later term, during the third trimester of pregnancy or at birth, the lymphatic malformation is more often of anterior cervical origin. This type of lesion is rarely associated with a chromosomal abnormality and the associated mortality rate is low. [START_REF] Marwan | The EXIT procedure: principles, pitfalls, and progress[END_REF] In the event of a normal fetal karyotype and in the absence of other associated malformations, the prognosis of the EXIT procedure appears favorable [START_REF] Nadel | Nuchal thickening or cystic hygromas in first and early second-trimester fetuses: prognosis and outcome[END_REF].

-Teratomas

The head and neck are the 4th most common location of congenital teratomas [START_REF] Taghavi | Perinatal airway management of neonatal cervical teratomas[END_REF].

These germ cell-derived tumors are rarely malignant in nature [START_REF] Marwan | The EXIT procedure: principles, pitfalls, and progress[END_REF][START_REF] Muscatello | Malignant cervical teratoma: report of a case in a newborn[END_REF]. They appear as a very heterogeneous cystic tumor with calcifications. Teratomas can be appear anywhere from the mandible to the collarbone and can spread to the tongue and palate, to the mediastinum or wrap around the neck, making a tracheotomy at birth particularly difficult [START_REF] Marwan | The EXIT procedure: principles, pitfalls, and progress[END_REF]. In addition, during the postnatal period, cervical teratomas can bleed spontaneously into the upper airways. Intubation to protect the upper airway can therefore be necessary, even in the absence of airway compression [START_REF] Taghavi | Perinatal airway management of neonatal cervical teratomas[END_REF]. The complete postnatal resection of teratomas is often possible with a good long-term prognosis, even in the presence of metastases [START_REF] Martino | Teratomas of the neck and mediastinum in children[END_REF].

-Congenital cysts of the salivary glands The incidence of congenital salivary gland cysts is rare, estimated at 0.7% of newborns [START_REF] Chan | Ex utero intrapartum treatment (EXIT) for congenital giant ranula[END_REF]. These collections of fluid appear secondary to atresia of the salivary ducts of the sublinqual or submandibular salivary glands. In some cases, the cysts can be very large and occupy the entire oral cavity, thereby obstructing the upper airway at birth [START_REF] Saygan-Karam€ursel | Prenatal diagnosis of ranula at 21 weeks of gestation[END_REF][START_REF] Kolker | The ex utero intrapartum treatment procedure for congenital ranula in a Jehovah's Witness[END_REF].

-Severe micrognathia In case of severe micrognathia, secondary to hypoplasia of the mandible, glossoptosis can obstruct the upper aero-digestive tract making endotracheal intubation difficult at birth [START_REF] Stocks | Airway management of neonates with antenatally detected head and neck anomalies[END_REF][START_REF] Hartung | Outcome of 60 neonates who had ARED flow prenatally compared with a matched control group of appropriate-for-gestational age preterm neonates[END_REF]. Severe micrognathia can be isolated but is more frequently associated with other abnormalities such as otocephaly, dysgnathia complex and pathologies such as Pierre Robin, Treacher-Collins, Nager or velocardiofacial syndromes [START_REF] Morris | Severe micrognathia: indications for EXIT-to-Airway[END_REF]. Most newborns with micrognathia do not have an airway obstruction. In contrast, severe micrognathia with airway obstruction can be complicated with hypoxic/ischemic encephalopathies or neonatal death [START_REF] Benjamin | Management of airway obstruction in the Pierre Robin sequence[END_REF]. The EXIT procedure is reserved for the most severe cases of mandibular hypoplasia.

There are no radiological signs that can predict the risk of upper airway obstruction in severe micrognathia. An EXIT procedure may be considered in the event of a Jaw index (anteroposterior diameter of the mandible / biparietal diameter x 100) below the 5th percentile associated with signs of obstruction of the aero-digestive tract, such as the absence of a visible stomach, hydramnios or glossoptosis [START_REF] Morris | Severe micrognathia: indications for EXIT-to-Airway[END_REF].

However, management of micrognathia is evolving and in many cases, these mothers may have a normal cesarean delivery as long as there is a surgical, neonatal, and anesthesia team present at the delivery to manage the airway of the neonate at birth.

Intrinsic stenosis -CHAOS

CHAOS is a rare malformation, caused by the absence of the canalization of the upper airway at around 10 weeks of gestation, which can lead to intrauterine or neonatal death [START_REF] Hedrick | Congenital high airway obstruction syndrome (CHAOS): a potential for perinatal intervention[END_REF]. Upper airway obstruction blocks the flow of fetal pulmonary fluid through the airways and lungs, increasing intrathoracic pressure [START_REF] Lim | Congenital high airway obstruction syndrome: natural history and management[END_REF]. This increase in pressure leads to pulmonary congestion and cardiac compression responsible for heart failure and hydrops fetalis [START_REF] Morrison | Laryngeal atresia or stenosis presenting as second-trimester fetal ascites-Diagnosis and pathology in three independent cases[END_REF][START_REF] Balci | Laryngeal atresia presenting as fetal ascites, olygohydramnios and lung appearance mimicking cystic adenomatoid malformation in a 25-week-old fetus with Fraser syndrome[END_REF]. CHAOS is defined by the triad of radiologic signs: large hyperechogenic lungs, flattening or inversion of diaphragmatic domes and dilation of the distal airways [START_REF] Saadai | Longterm outcomes after fetal therapy for congenital high airway obstructive syndrome[END_REF][START_REF] Shimabukuro | A case of congenital high airway obstruction syndrome managed by ex utero intrapartum treatment: case report and review of the literature[END_REF]. The syndrome may also be associated with other birth defects such as esophageal atresia, anal imperforation, renal agenesis, sexual ambiguity, hydrocephalus, anophthalmia, spinal abnormalities or syndactylia or can be present in genetic syndromes (Fraser, X-fragile). The presence of associated pathologies explains the higher risk of stillborn or intrauterine fetal demise among cases of CHAOS [START_REF] Balci | Laryngeal atresia presenting as fetal ascites, olygohydramnios and lung appearance mimicking cystic adenomatoid malformation in a 25-week-old fetus with Fraser syndrome[END_REF][START_REF] Schauer | Prenatal diagnosis of Fraser syndrome at 18.5 weeks gestation, with autopsy findings at 19 weeks[END_REF][START_REF] Saadai | Longterm outcomes after fetal therapy for congenital high airway obstructive syndrome[END_REF].

Morbidity and mortality have been reduced since the development of the EXIT procedure [START_REF] Hirose | The Ex Utero Intrapartum Treatment Procedure: looking Back at the EXIT[END_REF][START_REF] Bouchard | The EXIT procedure: experience and outcome in 31 cases[END_REF][START_REF] Paek | Successful fetal intervention for congenital high airway obstruction syndrome[END_REF][START_REF] Bui | Successful EXIT (Ex Utero Intrapartum Treatment) procedure in a fetus diagnosed prenatally with congenital high-airway obstruction syndrome due to laryngeal atresia[END_REF][START_REF] Jeong | Perinatal outcome of fetuses with congenital high airway obstruction syndrome: a single-center experience[END_REF][START_REF] Crombleholme | Salvage of a fetus with congenital high airway obstruction syndrome by ex utero intrapartum treatment (EXIT) procedure[END_REF]. However, most studies present the pediatric outcome at an average age of 24 months and the long-term outcome, in particular the functional prognosis (speech, etc.), remains unknown [START_REF] Jeong | Perinatal outcome of fetuses with congenital high airway obstruction syndrome: a single-center experience[END_REF].

Iatrogenic stenosis -removal of a tracheal obstruction

The EXIT procedure was originally developed for the purpose of removing clips placed, in utero, on the trachea of fetuses with a diaphragmatic cupola hernia [START_REF] Hirose | The ex utero intrapartum treatment (EXIT) procedure[END_REF]. The placement of clips has been replaced by the placement of a balloon in the trachea via fetoscopy. This recent treatment approach is currently being evaluated in a multicenter randomized clinical trial [START_REF] Van Der Veeken | Fetoscopic endoluminal tracheal occlusion and reestablishment of fetal airways for congenital diaphragmatic hernia[END_REF]. This treatment strategy includes a second fetoscopy, performed at around 36 weeks of gestation, in order to deflate the balloon before birth. The EXIT procedure remains a recourse that can be performed in emergencies, or in case of spontaneous labor before the second fetoscopy has been performed. Teams are currently working on the development of a tracheal occlusion system, by balloon, that is reversible under the effect of a magnetic field. This development would make it possible to avoid a second fetoscopy or an emergency EXIT procedure [START_REF] Basurto | New device permitting non-invasive reversal of fetal endoscopic tracheal occlusion: ex-vivo and in-vivo study[END_REF].

Management of hemodynamically significant compressive thoracic tumors

The EXIT procedure can also be considered in the presence of a large thoracic mass such as a cystic adenomatoid malformation or a mediastinal teratoma which compresses the trachea. In this case, the aim of the EXIT procedure is to remove the mass, taking advantage of the placental oxygen infusion [START_REF] Hedrick | Congenital high airway obstruction syndrome (CHAOS): a potential for perinatal intervention[END_REF]. Removal of thoracic mass can facilitate ventilation and improve venous cardiac return, two essential parameters for the success of ECMO in severe pulmonary hypoplasia, often present in this context [START_REF] Dighe | EXIT procedure: technique and indications with prenatal imaging parameters for assessment of airway patency[END_REF].

Miscellaneous Indications where the fetus is not expected to successfully transition to extrauterine life

In certain cases of severe cardiothoracic malformations, the securing of airways by an EXIT procedure is not possible and the successful establishment of ECMO during the procedure, allows for a graduated and adapted postnatal treatment strategy [START_REF] Michel | EXIT to ECMO[END_REF][START_REF] Kunisaki | Ex utero intrapartum treatment with placement on extracorporeal membrane oxygenation for fetal thoracic masses[END_REF][START_REF] Mychaliska | Giant pulmonary sequestration: the rare case requiring the EXIT procedure with resection and ECMO[END_REF][START_REF] Shieh | Does the ex utero intrapartum treatment to extracorporeal membrane oxygenation procedure change morbidity outcomes for high-risk congenital diaphragmatic hernia survivors?[END_REF][START_REF] Matte | A modified EXIT-to-ECMO with optional reservoir circuit for use during an EXIT procedure requiring thoracic surgery[END_REF][START_REF] Reeve | Ex utero intrapartum treatment to extracorporeal membrane oxygenation: lifesaving management of a giant cervical teratoma[END_REF]. Although the success of this procedure has already been described [START_REF] Reeve | Ex utero intrapartum treatment to extracorporeal membrane oxygenation: lifesaving management of a giant cervical teratoma[END_REF], due to the rarity and complexity of cases, the EXIT procedure for the purpose of establishing ECMO in cases of large cervical mass has not been extensively reported.

However, it has been noted that this procedure increases neonatal morbidity due to anticoagulation, sternotomy and ECMO. Carrying out an EXIT procedure with the implementation of ECMO should only be done as a last option after all other measures have failed [START_REF] Reeve | Ex utero intrapartum treatment to extracorporeal membrane oxygenation: lifesaving management of a giant cervical teratoma[END_REF].

In cases of severe congenital diaphragmatic hernia, ECMO is sometimes necessary and the EXIT procedure for the implementation of ECMO has been studied in this indication. Shieh et al. compared the neonatal outcome of children with severe congenital diaphragmatic hernia who received ECMO via an EXIT procedure to those who received ECMO after birth. No significant difference in survival rate, or pulmonary, cardiac and psychomotor development scores in the first 6 years of life was found [START_REF] Shieh | Does the ex utero intrapartum treatment to extracorporeal membrane oxygenation procedure change morbidity outcomes for high-risk congenital diaphragmatic hernia survivors?[END_REF].

In exceptional cases, the EXIT procedure may be considered for the separation of conjoined twins. Ossowski et al. presented a case of thoracopagus twins with heart disease (single ventricle) on one of the conjoined twins [START_REF] Ossowski | Airway management in conjoined twins: a rare indication for the EXIT procedure[END_REF]. It was possible to intubate and separate the two twins without complications during the procedure. However, in most cases, conjoined twins are better served by delivery, stabilization, detailed imaging studies and controlled tissue expansion procedures.

Method of Performing an Exit Procedure

Prenatal Assessment

The success of the EXIT procedure is strongly correlated to the accuracy of the diagnosis, prenatal evaluation is therefore essential. After the discovery of, or upon suspicion of, a malformation involving the upper airways, the patient should quickly be referred to a referral center for an ultrasound, fetal MRI and genetic investigations [START_REF] Moldenhauer | Ex Utero Intrapartum Therapy[END_REF].

Various ultrasound prognostic factors which allow for the indication of an EXIT procedure have been described: A cervical mass with a solid component, a mass >5 cm in volume, polyhydramnios, flattening or inversion of the diaphragmatic copula and tracheal deviation or compression [2,[START_REF] Hirose | The Ex Utero Intrapartum Treatment Procedure: looking Back at the EXIT[END_REF][START_REF] Walz | Prenatal diagnosis of obstructive head and neck masses and perinatal airway management: the Ex utero intrapartum treatment procedure[END_REF][START_REF] Catalano | New Approach to the Management of Airway Obstruction in "High Risk. Neonates[END_REF][START_REF] Sheikh | Prenatally diagnosed neck masses: long-term outcomes and quality of life[END_REF][START_REF] Butler | Ex utero intrapartum treatment (EXIT) for upper airway obstruction[END_REF][START_REF] Lazar | Ex-utero intrapartum treatment procedure for giant neck masses -Fetal and maternal outcomes[END_REF][START_REF] Jiang | Ex utero intrapartum treatment (EXIT) for fetal neck masses: a tertiary center experience and literature review[END_REF][START_REF] Lin | Anesthetic Management of 65 Cases of Ex Utero Intrapartum Therapy: a 13-Year Single-Center Experience[END_REF]. Doppler ultrasound and fetal echocardiography may also be useful in studying the vascularization of large compressive masses and in assessing vascular repercussions on the fetus [START_REF] Moldenhauer | Ex Utero Intrapartum Therapy[END_REF][START_REF] Prickett | Fetal Evaluation and Airway Management[END_REF].

Fetal MRI complements the ultrasound examination and makes it possible to ascertain the exact location of a compressive mass, to assess the degree of airway obstruction and to provide details in the event of associated malformations [START_REF] Kohl | Percutaneous fetoscopic laser decompression of congenital high airway obstruction syndrome (CHAOS) from laryngeal atresia via a single trocar -Current technical constraints and potential solutions for future interventions[END_REF][START_REF] Kalache | renatal diagnosis of laryngeal atresia in two cases of congenital high airway obstruction syndrome (CHAOS)[END_REF][START_REF] Saleem | Fetal MRI: an approach to practice: a review[END_REF][60].

The EXIT procedure should ideally be carried out between 37 and 39 weeks of gestation [START_REF] Lazar | Ex-utero intrapartum treatment procedure for giant neck masses -Fetal and maternal outcomes[END_REF], although Novoa et al. in a literature review of 235 procedures presented an optimal term of 35.1 weeks of gestation [START_REF] Novoa | EXIT (ex utero intrapartum treatment) surgery for the management of fetal airway obstruction: a systematic review of the literature[END_REF]. The selection of potential candidates and planning must in any case be done early in order to prepare for the procedure before spontaneous labor.

The success of an EXIT procedure requires the presence of a large multidisciplinary team [START_REF] Moldenhauer | Ex Utero Intrapartum Therapy[END_REF]. Around twenty people are expected to be present during the procedure: obstetricians, pediatric surgeons, anesthesiologists, neonatologists, pediatricians, otolaryngologists and nurses in the operating room. During the procedure, two pediatric teams should be present to manage the newborn after cord clamping.

The prior preparation of the team through simulation exercises is essential [61].

EXIT procedure

-Concerning the mother General anesthetic by rapid sequence induction and oro-tracheal intubation is indicated [START_REF] Kumar | Maternal anesthesia for EXIT procedure: a systematic review of literature[END_REF]. Anesthesia is maintained by volatile halogenated anesthetic agents (desflurane, halothane or isoflurane alone or in combination) which achieve stable uterine relaxation throughout the procedure while maintaining optimal placental perfusion compared to locoregional anesthesia. Additional tocolytic agents may be needed (indomethacin, terbutaline, nitroglycerin) [START_REF] Taghavi | Perinatal airway management of neonatal cervical teratomas[END_REF]. Due to a high risk of maternal hemorrhage, blood supplies should be available during the procedure [START_REF] Moldenhauer | Ex Utero Intrapartum Therapy[END_REF]. Uterotonic (oxytocin) are contraindicated before delivery to prevent placental disruption before the baby is intubated.

Maternal monitoring is carried out using an electrocardiogram, pulse oximetry and invasive blood pressure monitoring, in order to detect early hypotension secondary to concentrations of anesthetic products, venous dysfunction or possible bleeding. If necessary maternal blood pressure can be controlled with a vasopressor according to institutional preferences [START_REF] Kumar | Maternal anesthesia for EXIT procedure: a systematic review of literature[END_REF].

In the operating room, the mother is placed on a gynecology operating table, allowing the operator who will perform the fetal intubation to be in place between the mother's legs. The mother is placed in dorsal decubitus position, slightly rolled to the left to mitigate preload and avoid hypotension [START_REF] Moldenhauer | Ex Utero Intrapartum Therapy[END_REF]. After performing a low transverse laparotomy and exposing the uterus, an intraoperative ultrasound is performed to verify the fetal position and the placental margins. In case of hydramnios, needle drainage may be done before the hysterotomy, to prevent placental abruption in the event of the too rapid emptying of amniotic fluid. The hysterotomy is facilitated by the ultrasoundguided placement of two absorbable knots at the extremities of the intended hysterotomy site in an area away from the placenta and umbilical cord. First, a small scalpel uterine incision (1-2 cm) is made. Then a uterine stapling device is introduced into the uterine cavity and fired to perform a wall incision uterine incision (including the membranes) to limit bleeding. A transverse segment hysterotomy is preferable, although the incision can be vertical on the uterine body depending on the placental position [START_REF] Erfani | A novel approach to exutero intrapartum treatment (EXIT) in a case with complete anterior placenta[END_REF]. However, an incision on the uterine body contraindicates future vaginal delivery. After delivery of the baby, the edges of the uterine incision have to be cut to remove the staples.

-Concerning the fetus After the hysterotomy, the head, neck, upper torso and one arm of the fetus are exteriorized and the head is placed in an occiput posterior position. In order to maintain uterine volume, a Ringer lactate solution at 37 °C is administered into the uterus at a free flow via an amnio infusion catheter [START_REF] Moldenhauer | Ex Utero Intrapartum Therapy[END_REF].

In addition to the anesthetics administered to the mother maternal, anesthetics including Fentanyl (10 mg/kg) and verocuronium (0.1 mg/kg) are injected into the fetal deltoid muscle.

Continuous fetal monitoring includes a sterile pulse oximetry sensor placed in the hand for continuous oxygen saturation and heart monitoring. A venous line is inserted into the exteriorized fetal arm to obtain hemoglobin and fetal blood gas. Also, fetal echocardiography can identify fetal heart rate, myocardial contractility, atrioventricular valve competency and ductal constriction.

Algorithms designed to assist with the decision-making process of which management strategy should be considered to secure the fetal airways have been described [START_REF] Butler | Ex utero intrapartum treatment (EXIT) for upper airway obstruction[END_REF][START_REF] Dick | Maternal and fetal anaesthesia for fetal surgery[END_REF]. Algorithms may vary by institution, and they have to be adapted on the pathology of each particular fetus. Firstly, a direct laryngoscopy should be attempted using a Miller laryngoscope. If unsuccessful, a second direct laryngoscopy should be attempted with a Benjamin laryngoscope, then a rigid bronchoscopy followed by a flexible bronchoscope. If all of these attempts fail, a tracheostomy may then be considered because. About 60 min of time is afforded by the placenta under normal conditions [START_REF] Moldenhauer | Ex Utero Intrapartum Therapy[END_REF].

Once the airways have been secured and if no other surgical procedure (ECMO, resection) is planned, then manual respiration with a sterile Mapleson breathing circuit mask should be started and the umbilical cord clamped. Anesthetic gases and tocolytics should be gradually reduced after cord clamping and an injection of uterotonic (oxytocin) should be given to the mother to stimulate uterine contraction and prevent possible bleeding during and post-delivery.

The newborn is then cared for by the second pediatric team present in the operating room.

Result

Although not without risk for the mother and the fetus, the EXIT procedure is described, in literature, as "safe" when performed in a referral center by a prepared and experienced multidisciplinary team.

Novoa et al. recently evaluated the outcome of 235 newborns after an EXIT

procedure [START_REF] Novoa | EXIT (ex utero intrapartum treatment) surgery for the management of fetal airway obstruction: a systematic review of the literature[END_REF]. The study found fetal death in utero or neonatal death in 17% of cases.

The mortality rate in literature varies from 5 to 25%, although there exists a heterogeneity in malformations, indications and postnatal care across cases [START_REF] Lin | Anesthetic Management of 65 Cases of Ex Utero Intrapartum Therapy: a 13-Year Single-Center Experience[END_REF]. The most frequently reported causes of neonatal death include cardiopulmonary arrest, pulmonary hypoplasia, and asphyxia following failed intubation or tracheostomy [START_REF] Lazar | Ex-utero intrapartum treatment procedure for giant neck masses -Fetal and maternal outcomes[END_REF].

Compared to a traditional c-section, the EXIT procedure appears to increase the risk of bleeding during delivery (1104 mL vs 883 mL, p <0.01), the duration of the intervention (110 vs 57 min, p <0.0001) and the occurrence of scar complications (15 vs 2%, p = 0.02) [START_REF] Noah | Shortterm maternal outcomes that are associated with the EXIT procedure, as compared with cesarean delivery[END_REF]. In 6% of cases, a transfusion is necessary during the procedure [START_REF] Zamora | Maternal morbidity and reproductive outcomes related to fetal surgery[END_REF]. The risk of uterine rupture in a subsequent pregnancy is not defined in literature and could be estimated at 11%, similar to that of prenatal open-hysterotomy spina bifida surgeries [START_REF] Moldenhauer | Fetal Myelomeningocele Repair: the Post-MOMS Experience at the Children's Hospital of Philadelphia[END_REF].

Fetal complications are more frequent at around 13% and are related to secondary cardiac effects of chest, cervical or umbilical cord compression during or following the procedure or to the effects related to anesthetics [START_REF] Novoa | EXIT (ex utero intrapartum treatment) surgery for the management of fetal airway obstruction: a systematic review of the literature[END_REF]. Spasms of the umbilical cord exposed to temperature changes have also been described [START_REF] Dick | Maternal and fetal anaesthesia for fetal surgery[END_REF].

Ethics

The practice of this procedure in order to manage these high-risk newborns raises ethical questions, since it exposes the mother to risks of bleeding and infection.

Parents should therefore be well informed about possible maternal and fetal complications and the unpredictable nature of the newborn's status depending on the etiology of the airway obstruction. Indeed, the prognosis is strongly dependent on the etiology but also on the induced prematurity. In addition, despite successful care at birth, questions still remain about the long-term prognosis of these children.

Most of these malformations fall into the category of fetal anomalies that could make a pregnancy eligible for medical termination depending on local practices. The couple must therefore be informed about the epidemiology, pathophysiology, available treatment methods, the prognosis of these lesions, the complications to be expected and the sequelae frequently observed. If there is a high probability that the unborn child will have a particularly serious condition deemed incurable at the time of diagnosis, a medical termination of pregnancy may be considered by the couple regardless of the gestational age, depending on local practices [START_REF] Chapitre | Interruption de grossesse pratiquée pour motif médical[END_REF].

Conclusion

The EXIT procedure carries a risk of significant perinatal complications such as neonatal death or maternal hemorrhage and should only be considered in cases of severe upper airway obstruction that would significantly impair oxygenation of the newborn after clamping of the umbilical cord. This procedure must only be carried out at a referral center by an experienced multidisciplinary team. Larger studies should be conducted to explore the long-term benefits of the EXIT procedure and refine the selection of potential candidates.