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1) Introduction

The first report of an ectopic maxillary third molar (EMTM) was made in 1952 by Isasi Garcia et al. [START_REF] Garcia | Maxillary sinusitis due to ectopic wisdom tooth[END_REF]. EMTMs account for 30% of all ectopic third molars compared to 70% in the mandible, and affect twice as many men as women. In adults, they are most often responsible for clinical signs of infection such as pain, swelling and/or abscesses. In rare cases, they can also be unexpectedly discovered during routine radiological examination.

Until 1991 and the advent of endoscopic nasal surgery, surgical treatment was only performed by the Caldwell-Luc oral approach. Since 1991, these are the only two techniques cited in published case reports. Although techniques have evolved in recent years there is currently no consensus on the surgical treatment of patients with symptomatic EMTM, whose management is divided between ear, nose and throat (ENT) specialists and oral and maxillofacial surgeons (OMFS) depending on their specialty and work practices.

The main aim of this work was to identify the best surgical approach and technique according to the location of the EMTM. Surgical indications were also specified according to the clinical and paraclinical context.

2) Materials and Methods

The study was performed according to Prisma recommendations. Two literature searches without time restrictions were made via Pubmed. In the first, we used the keywords "ectopic AND third molar". Articles focusing on dental cysts were associated with EMTM. A second search was then conducted using the keywords "dentigerous cyst AND ectopic third molar". Inclusion criteria were human clinical use and English as the language of publication. For each selected article, the following data were extracted:

-type of study (case report or case series), 

3) Results

After removal of duplicates 206 articles were collected, of which 39 were selected. Abstracts unavailable online, those concerning animal experiments and pure research papers were excluded. Articles dealing with mandibular ETM or other ectopic teeth or related to benign tumors such as ameloblastoma of the jaws were also excluded. After a further reading, 6 articles that did not mention surgical treatment or approach were excluded thus leaving 33 eligible papers (please insert Figure 1), of which 31 were case reports and 2 case series (please insert Table 1). In all, 39 cases of EMTM were analyzed.

All data are given in Table 2 (please insert Table 2). 22 teeth were 18, 17 were 28. There were 20 male and 13 female patients (3:2 ratio). The median age was 25 [START_REF] Kasat | Dentigerous cyst associated with an ectopic third molar in the maxillary sinus: A case report and review of literature[END_REF][START_REF] Mohan | Ectopic third molar in the maxillary sinus[END_REF][START_REF] Guruprasad | Infected dentigerous cyst of maxillary sinus arising from an ectopic third molar[END_REF][START_REF] Krishnamoorthy | Diagnostic CBCT in dentigerous cyst with ectopic third molar in the maxillary sinus-A case report[END_REF][START_REF] Kumar | Removal of infected maxillary third molar from the infra-temporal fossa by Caldwell Luc procedure -Rare case report with literature review[END_REF][START_REF] Rai | Transoral removal of ectopic maxillary third molar situated superiorly to maxillary antrum and posteroinferiorly to the floor of orbit[END_REF][START_REF] Mermod | Facial pain associated with CPAP use: Intra-sinusal third molar[END_REF][START_REF] Asnani | Dentigerous cyst with an impacted third molar obliterating complete maxillary sinus[END_REF][START_REF] Prasad | Dentigerous cyst associated with an ectopic third molar in the maxillary sinus: a rare entity[END_REF][START_REF] Büyükkurt | Ectopic eruption of a maxillary third molar tooth in the maxillary sinus: a case report[END_REF][START_REF] Emanuelli | Endoscopy-assisted removal through combined lower and middle meatotomies of an ectopic upper third molar in the sinus associated with a dentigerous cyst[END_REF][START_REF] Misiewicz | Ectopically displaced third molar tooth[END_REF][START_REF] Meara | Massive, destructive, dentigerous cyst: A case report[END_REF][START_REF] Marini | Treatment of giant maxillary dentigerous cyst and ectopic third molar with piezoelectric surgery[END_REF][START_REF] Kayabasoglu | A Rare Entity Causing Chronic Snusitis: Ectopic Tooth in Maxillary Sinus[END_REF][START_REF] Abdollahifakhim | Ectopic molar with maxillary sinus drainage obstruction and oroantral fistula[END_REF][START_REF] Chuong | Dentigerous cyst involving maxillary sinus: report of case[END_REF][START_REF] Golden | Dentigerous cyst of the maxillary sinus causing elevation of the orbital floor. Report of a case[END_REF][START_REF] Sinha | Ectopic third molar in maxillary sinus: A rare case report[END_REF] years with a range from 14 to 78 years.

Clinically, 79% of the ETM cases were symptomatic. The three most frequent symptoms were swelling (57%), chronic infection manifesting as a purulent posterior or anterior nasal discharge (53%) and local pain (51%), followed by headache (18%) and a sensation of a feeling of heaviness in the sinus (15%).

In 33 patients a 3D examination was performed and in the other 6 only 2D X-ray. The location of the tooth in the sinus was specified in a tridimensional space in only 13% of patients compared to 67% in two dimensions of space and 20% in a single plane. A dentigerous cyst associated with the tooth was found in 87% of patients.

General anesthesia was performed in 36% of patients and local anesthesia in 28%.

One (3%) patient had surgery under neuroleptanalgesia. In 33% of cases, the type of anesthesia was not specified.

For the surgical procedure, the Caldwell-Luc approach was used in 77% of cases and associated with trans-oral endoscopy in 10% of other cases. For the remaining patients, nasal endoscopy was performed alone in 10% while in 3% (1 patient) the Le Fort I osteotomy approach was used. Finally, 97% of patients had no postoperative complications. The only reported postoperative incident (3%) was recurrence of a fistulated maxillary cyst in the oral cavity 6 months after a Caldwell-Luc procedure.

4) Discussion

There are currently two reliable surgical procedures for the treatment of EMTM, the Caldwell-Luc technique and nasal endoscopy. Indications for avulsion of EMTM are symptomatic patients or asymptomatic patients with an associated cyst.

The symptoms of EMTM are various but three are found in half of patients and lead to significant morbidity: local pain, swelling and anterior or posterior nasal discharge. This triad is characteristic of chronic infection of the ETM and/or the associated cyst. Other rare symptoms can occur, but with a worse prognosis, particularly in the event of orbital or cranial invasion, resulting in a decrease in intraocular hypertension, hyposmia, bleeding or empyema [START_REF] Hasbini | Endoscopic removal of an ectopic third molar obstructing the osteomeatal complex[END_REF][START_REF] Sivolella | Maxillary dentigerous cyst associated with an ectopic third molar in the maxillary sinus: a literature review and report of six consecutive cases[END_REF][START_REF] Kara | Large dentigerous cyst in the maxillary sinus leading to diplopia and nasal obstruction: case report[END_REF]. The after-effects can be severe and lead to blindness [START_REF] Savundranayagam | A migratory third molar erupting into the lower border of orbit causing blindness in the left eye[END_REF]. The presence of these symptoms requires urgent surgical care. The chronic evolution of a possible associated cyst represents also a surgical indication with a minimally invasive approach that is easy for a trained operator and can be performed under local anesthesia.

There is still debate about interventions for asymptomatic EMTM without an associated cyst [START_REF] Viterbo | Endoscopic removal of an ectopic tooth in maxillary sinus[END_REF]. Regular clinical and radiological monitoring is required if no symptomatic or orthodontic arguments are found. There is no place for medical treatment alone.

The first case of EMTM was reported in 1952. Since then the number of publications has grown exponentially, up to the most recent, which dates from 2019.

Much progress was made in imaging techniques over this period and the availability of 3D examinations greatly increased. From Waters radiography and profile radiographs with Lipiodol injection to CT scans, the quality of radiological diagnosis has improved considerably [START_REF] Crolius | Dentigerous cyst with an aberrant third molar in the maxillary sinus[END_REF]. In recent years, 3D examinations such as Cone-Beam have made it possible to locate intra-sinusal teeth in three spatial dimensions, a procedure that could not have been performed with 2D imaging.

The Caldwell-Luc technique, first described in 1893, is the classic surgical approach to the maxillary sinus. Since 1991 and the advent of endoscopy, the procedure can be performed in a less invasive and therefore less morbid way, especially when done transnasally. In all cases documented over more than a century the technique has been reported as successful. Le Fort I osteotomy for the sinus approach is invasive and unjustified for this isolated condition despite it being the preferred surgical procedure for dentoskeletal dysmorphia requiring associated maxillary orthognathic surgery, since avulsion of the ETM can be done at the same time.

Endoscopic lower meatotomy involves opening of the maxillary sinus via its lower ostium. The main intraoperative accidents are damage to the tear duct, and more seriously and rarely, hemorrhage or orbital gap, which can lead to blindness. From a functional point of view, the most damaging postoperative complications are intranasal synechiae. They are rare and can be treated secondarily [START_REF] Delbet | Mycoses aspergillaires des sinus maxillaires[END_REF].

Caldwell-Luc's procedure is a method of approaching the anterior wall of the maxillary sinus by the canine fossa. Frequently, postoperative edema and subcutaneous emphysema are present. The main complications are lesion of the infraorbital nerve, dental pain, bleeding and fistula formation [START_REF] Delbet | Mycoses aspergillaires des sinus maxillaires[END_REF].

According to Matheny K. et al. [START_REF] Matheny | Contemporary indications for the Caldwell-Luc procedure[END_REF], most ENT professionals agree that the Caldwell-Luc approach is no longer a first-line technique for maxillary sinusitis but is considered in the event of failed nasal endoscopy. However, the morbidity of the Caldwell-Luc technique depends much more on the surgeon's experience than on the procedure itself, mainly on protection of the infra-orbital nerve and visual control inside the sinus. For this reason, the use of an intraoral endoscope is an interesting option for any surgeon whose training does not include endonasal endoscopy.

However, it is difficult to objectively compare the effectiveness of these two techniques because of biases related to the inter-individual variability of patients and practitioners.

K. Ikeda et al. [START_REF] Ikeda | Comparison of complications between endoscopic sinus surgery and Caldwell-Luc operation[END_REF] looked at criteria such as blood loss, duration of intervention and hospitalization, and were significantly in favor of nasal endoscopy techniques for the treatment of chronic sinusitis refractory to medical treatment. M. Närkiö-Mäkelä et al. [START_REF] Närkiö-Mäkelä | Endoscopic sinus surgery or Caldwell-Luc operation in the treatment of chronic and recurrent maxillary sinusitis[END_REF] found a complication rate of 4.4% for hemorrhage or infection in 159 patients operated on by the Caldwell-Luc approach, compared to 2.6% for chronic dacryocystitis in 78 nasal endoscopies. The re-intervention rate was 5.9% for the Caldwell-Luc group and 22.5% for the nasal endoscopy group. This four-fold lower recurrence rate justifies the use of the Caldwell-Luc technique in preference to nasal endoscopy. The authors reported no major complications. However, their study also included patients treated for chronic sinusitis, which is not really comparable to cystic enucleation with tooth extraction.

Le Fort 1 osteotomy was first used in 1921. The procedure is performed to correct dento-skeletal anomalies and entails inherent and various risks [START_REF] Buchanan | LeFort I Osteotomy[END_REF]. In their prospective study involving 1000 patients over a 9-year period, Kramer et al. [START_REF] Kramer | Intra-and perioperative complications of the LeFort I osteotomy: a prospective evaluation of 1000 patients[END_REF] reported complications in 6.4% of patients of varying type and severity, which included anatomical complications such as septal deviation, pseudarthrosis, poor jaw repositioning, oral or nasal hemorrhages, septic complications such as mucosal or cerebral abscesses, ischemic complications such as gingival necrosis, otological complications such as tubal dysfunction, and neurological complications such as oculomotor paralysis or blindness. For a trained operator, Le Fort I osteotomy is an easy procedure involving rare but potentially serious complications.

In one case [START_REF] Massereau | Dent de sagesse ectopique intrasinusienne : voie d'abord par ostéotomie de Le Fort I[END_REF], this approach was justified by the tooth position, the size of the associated cyst and the presence of a bone wall inside the sinus. Its value in the treatment of EMTM is limited in view of the morbidity of the technique. In similar cases, most authors use the Caldwell-Luc approach.

Only in 13% of the cases was the precise location of the tooth indicated in the three planes of the space. In 85% of the clinical cases, a CT scan was performed. We were therefore unable to statistically test the link between the location of the ETM and the surgical technique used. Among all the documented cases, the only complication recorded was a recurrence of the cyst associated with a fistula 6 months after surgery.

It is noteworthy, however, that follow-up was mostly very short.

Despite the lack of data provided by the authors on anesthesia methods (33%), it emerges that 36% of patients were operated under general anesthesia, which, while comfortable for the patient and the surgeon holds significant risks. Of note, all patients operated under local anesthesia (28%) had the Caldwell-Luc approach. In contrast, nasal endoscopy requires general anesthesia.

Oral surgeons, maxillofacial surgeons and ENT specialists can all be involved in the management of EMTM. The intra-sinusal location of the tooth does not play a role in the choice of technique used, which is dictated more by the individual skills of each surgeon. Nasal endoscopy, when controlled by an appropriate technical platform, is possible by a trained operator, but the open approach of the Caldwell-Luc technique, especially when associated with oral endoscopy, remains the gold standard surgical approach. 

-

  sex and age, -tooth number (18 or 28), -symptoms, -location of the EMTM: o extra-sinusal, o intra-sinusal using the three dimensions of the space to determine its accessibility, -presence of an associated cyst, -type of anesthesia, -surgical approach, -postoperative complications. The statistical analyses, which were mainly descriptive, were performed with Stata software (version 13, StataCorp, College Station, US). Categorical data are presented as number of patients and percentages and continuous data (i.e. age of patients) as median and interquartile range (IQR).
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