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Résumé :

Objectif :

Décrire le tableau clinique des fractures pures de la paroi orbitale interne, la durée des symptômes et leur prise en charge.

Méthodes :

Étude rétrospective portant sur 60 orbites de 60 patients de plus de 18 ans présentant des fractures isolées de la paroi interne de l'orbite au centre des Urgence Maxillofacial et des traumatismes de l'hôpital universitaire Pitié-Salpêtrière de Paris entre juin 2012 et novembre 2015. Diplopie, énophtalmie et limitation des motilité oculaire ont été étudiés. La localisation des fractures a été confirmée par une tomographie tridimensionnelle. Les traumatismes intraoculaires ont été exclus. Les données incomplètes ont été exclues.

Résultats :

Quatre-vingt-trois patients ont été identifiés (Juin 2012-novembre 2015). Soixante patients (39 hommes et 21 femmes) avaient un dossier médical complet. L'âge moyen était de 37 ans, allant de 18 à 75 ans. Assault était la cause la plus fréquente chez 45 patients (75%) suivis par accident sportif chez 8 patients (13%), accident de la route chez 6 patients (10%) et chute chez 1 patient. Lors de la présentation, 51 patients (85%) n'ont présenté aucun symptôme. Une diplopie était présente chez 9 patients (15%). Quatre d'entre eux (6,7%) avaient une énophtalmie associée. La diplopie s'est résolue spontanément chez 5 patients (5,5%) et a persisté plus de 2 semaines chez 4 patients (6,7%), pour lesquels une intervention chirurgicale a été décidée. Seuls 4 patients (6,7%) ont été traités chirurgicalement en raison d'une diplopie persistante et d'énophtalmie. Le délai moyen entre le traumatisme et la chirurgie était de 18 jours (15 à 45 jours). Au suivi postopératoire de 45 jours, une diplopie persistante était présente chez un patient sur quatre traités chirurgicalement sans aucun enophtalmie résiduel. Cinquante-six patients ont été pris en charge conservativement.

Conclusion :

Les fractures asymptomatiques ne nécessitent pas d'intervention chirurgicale et la prise en charge conservatrice est adéquate. Ces fractures guérissent d'elles-mêmes sans aucune conséquence.

Introduction

Most isolated medial orbital wall fractures are not diagnosed. Few studies have been dedicated to the diagnosis, symptoms, and management of isolated medial orbital wall fractures. Medial wall fractures are potential consequences of blunt periorbital trauma. The most common causes for this type of orbital fracture include trauma due to fist, elbow, shoe, baseball, and tennis ball, all of which have a greater diameter than the orbital rim. The reported incidence of isolated fractures of the medial orbital wall varies considerably. However, the incidence has increased in recent years because of a greater incidence of high-energy impact orbital injuries, coupled with an improved radiographic diagnosis [START_REF] Meningaud | Endoscope-Assisted Repair of Medial Orbital Wall Fractures Using a Retrocaruncular Approach[END_REF] .The most striking symptoms of isolated medial wall fractures are medial and lateral gaze diplopia and/or enophthalmos. There is no consensus on treatment of medial wall fractures. In some cases of fracture with minimal diplopia and no significant enophthalmos (difference between eye ball projection inferior to 2 mm) and with no limitation of ocular motility, conservative management including patient education (avoiding nose blowing and Valsalva maneuvers that can induce orbital emphysema) and the prescription of oral antiinflammatory treatment and/or antibiotics may be used to enhance the resolution of orbital edema. Surgery is not required in such cases, but is needed in case of muscle entrapment, diplopia, significant enophthalmos (difference between both eyes greater than 2 mm), and limitation of ocular motility 2 . The aim of our study was to describe the clinical presentation of these fractures, the duration of symptoms, and their management in our unit.

Material and Methods

We retrospectively reviewed the medical record of patients treated in our facial trauma center between June 2012 and November 2015. The research was approved by the local institutional review board. We included only patients having presented with isolated medial wall fractures. The patient data included epidemiology, management, follow-up, and final examination. Diplopia, enophthalmos, and limitation of extraocular muscle movements were retrospectively investigated by reviewing the medical records. The location of orbital wall fractures were confirmed with multi planar CT reconstruction. The limitation of extraocular muscle movements and diplopia were checked by ordering a full orthoptic assessment performed by expert orthoptists. Enophthalmos was measured with a Hertel exophthalmometer (a difference of more than 2 mm between both eyes was considered as significant). All patients were referred to ophthalmologists to rule out any intraocular trauma. Patients with incomplete data were excluded.

Results

Eighty-Three patients were identified between June 2012 and November 2015. 60 (39 male and 21 female patients) had a complete medical record. Their mean age was 37 years (range 18 to 75). Assault was the most common cause (45 patients, 75 %) followed by sport accidents (8 patients, 13.3 %), road traffic accidents (6 patients, 10 %), and fall (1 patient 1.7%) (Table 1). Fifty-One patients (85 %) did not present with any ophthalmologic signs or symptoms at the initial consultation. They were discovered Accidentally from the screening radiographic tests done in our Facial Trauma center. Diplopia was observed in 9 patients (15%). Four of these patients (6.7%) presented with associated enophthalmos. Diplopia was on the lateral gaze, it resolved spontaneously for 5 patients or persisted for more than 2 weeks for 4 patients who then underwent surgery. Thus, only 4 patients (6.7%) were managed surgically because of combined persistent diplopia and enophthalmos. Hertel exophthalmometer was used to measure Exophthalmos, (A difference of more than 2 mm between both eyes was considered as significant) , only 4 patients showed a significant difference ( 2.8-3 mm) after performing multiple measurements on Day 1 , Week 1 and Week 2 (Table 2). The mean time from trauma to surgery was 18 days (15 -45 days). A retrocaruncular surgical approach was used all patients. Preformed orbital titanium mesh was used for 2 patients, titanium mesh and PDS 0.25 for the 2 other patients (Table 3). Persistent diplopia was present in 1 patient out of the 4 treated surgically at the 45-day postoperative follow-up. No residual enophthalmos was identified in these 4 patients (Table 4). Fifty-six patients were managed conservatively. The patients had a weekly follow-up with a mean follow-up period of 18 days (range 15 to 45 days). The patients were closely observed with systematic follow-up appointments and series of ocular motility tests, until complete resolution of symptoms for all patients managed conservatively.

Discussion

The pathogenesis of pure orbital fractures has been discussed over the years and explained by 2 theories. The first is a buckling mechanism, first suggested by Le Fort in 1901. It implies a shock to the infraorbital rim causing a rippling effect with buckling of the orbital floor bone [START_REF] Fort | Etude experimentale sur les fractures de la machoire superieure[END_REF] . The second is a hydraulic theory, suggested by Pfeiffer in 1943. It refers to a direct shock to the globe causing an instantaneous increase of the pressure into the orbital compartment and consecutive fracture at the weakest point, the orbital walls. It is still not entirely clear which mechanism is actually responsible for these fractures, but it is likely that both mechanisms can contribute to the fracture with different patterns of injury [START_REF] Waterhouse | An investigation into the mechanism of orbital blow out fractures[END_REF] . Fractures of the medial orbital wall are commonly associated with orbital floor fractures but can also be isolated. The medial orbital wall differs from the orbital floor in that there are multiple bony septae within the ethmoid sinus that provide reinforcement and support to the thin medial wall. This probably decreases the incidence of medial wall fracture [START_REF] Davidson | Medial orbital wall fracture with rectus entrapment[END_REF] . Our study results demonstrated that Asymptomatic medial wall fractures, the most frequent by far, recover well spontaneously and do not require surgical repair. The management of symptomatic patients depends on the severity and duration of symptoms as well as on the presence of medial rectus muscle entrapment which was presented in two patients presented with persistent diplopia in our series. Persistent diplopia for more than 2 weeks and/or the presence of significant enophthalmos (a greater than 2 mm difference of protrusion between both globes) were the indications for surgery. Whether or not to operate 6 medial wall fractures remains controversial. Conservative management is adequate and surgery is not required for patients presenting with minimal diplopia, no significant enophthalmos, and no limitation of ocular motility. This conservative management includes patient education (avoiding nose blowing and Valsalva maneuvers), oral anti-inflammatory treatment and antibiotics to enhance the resolution of orbital edema, as well as prophylaxis. Surgery is indicated in case of muscle entrapment, persistent diplopia after initial follow-up, significant enophthalmos, and limitation of ocular motility 2 . Medial wall fractures should be suspected in any patient after blunt periocular trauma. The examination of these patients should include a full ophthalmic examination to rule out any associated ocular injury. Horizontal and vertical motility as well as measurement of globe displacement should be carefully assessed. Few studies have been dedicated to the diagnosis, symptoms, and management of isolated medial orbital wall fractures. Although they often present as a simple orbital fracture, immediate diagnosis and treatment are crucial because acute symptoms, including diplopia, extraocular movement limitation, and chronic symptoms such as enophthalmos, can persist, even after treatment 6,[START_REF] Biesman | Diplopia after surgical repair of orbital floor fractures[END_REF] . Signs suggestive of a medial wall fracture include periorbital edema and ecchymosis, (nasal) subconjunctival hemorrhage (all nonspecific), subcutaneous emphysema, epistaxis, cerebrospinal fluid rhinorrhea, narrowing of the palpebral fissure with forced lateral duction, restriction of abduction, limitation of adduction, retraction of the globe on attempted abduction or adduction, horizontal diplopia, and progressive enophthalmos. We noted in our series limitation of ocular motility and diplopia in 9 patients (15%). 4 of these (6.7%) presented with associated enophthalmos. Medial wall fractures are also commonly associated with nasal fractures but we included only pure medial wall fractures in our series. The most striking features of isolated medial wall fractures are diplopia on medial and lateral gaze and/or enophthalmos. According to the literature, diplopia is observed in up to 86% of all orbital bone fractures 7 . Burm et al. included 82 patients in their study and reported that diplopia was associated with 25% of medial wall fractures, 80% of orbital floor fractures, and 80.9% of combined medial and floor fractures [START_REF] Burm | Pure orbital blowout fracture: new concepts and importance of medial orbital blowout fracture[END_REF] . Higashino et al., on a series of 106 patients, reported that 21.4% of medial wall fractures and 23.5% of orbital floor fractures were associated with diplopia [START_REF] Eun | Survey and review of blowout fractures[END_REF] . Eun et al. reported that for 387 patients, diplopia was observed prior to surgery in 22% of medial wall fractures, 78% of floor fractures, and 82% of combined medial and floor fractures [START_REF] Higashino | Straightforward factors for predicting the prognosis of blow-out fractures[END_REF] . Horizontal Diplopia was observed in 9 patients (15%) in our series. 4 of these patients (6.7%) presented with associated enophthalmos. 5 patients (55.5 %) recovered within 15 days after trauma, and 4 patients (6.7%) presented with persistent diplopia associated with enophthalmos requiring surgery. Persistent diplopia was observed in 1 of the 4 patients during the post-operative period. Diplopia usually resolves spontaneously within 1-to 4 weeks after surgery. The persistence of diplopia after surgery for orbital wall fracture is common and reported in up to 20% of cases [START_REF] Ceylan | Management of diplopia in patients with blowout fractures[END_REF] . This residual diplopia is often due to non-diagnosed fractures or inadequate reconstruction [START_REF] Ramieri | Dimensions and volumes of the orbit and orbital fat in posttraumatic enophthalmos[END_REF] . Most cases of impure blowout fractures are associated with orbital rim fractures and/or zygomaticomaxillary fractures. We selected only patients presenting with pure medial wall fractures in our study. Patients presenting with either other orbital wall fractures or impure orbital wall fractures were excluded. Early intervention resulted in the ultimate resolution of diplopia in all patients with entrapment, as reported in the largest published series of isolated medial wall fractures [START_REF] Brannan | Isolated medial orbital wall fractures with medial rectus muscle incarceration[END_REF] . Enophthalmos is an uncommon sign in patients presenting with isolated medial wall fractures but it is twice more frequent in patients presenting with combined medial wall and floor fractures [START_REF] Nolasco | Medial orbital wall fractures: classification and clinical profile[END_REF] . Persistent diplopia and enophthalmos (measured with a Hertel exophthalmometer) was observed in 4 of our patients (6.7%). Thus, surgery was indicated for these 4 patients. Isolated medial wall fractures can be treated either conservatively or surgically. Many authors have recently reported on the good treatment outcome, from both functional and aesthetic perspectives, with the sole use of conservative treatment [START_REF] Kim | Clinical analysis of blow-out fracture with ocular motion limitation: comparison of surgical and conservative treatment[END_REF][START_REF] Kim | The clinical study of treatment of blowout fracture[END_REF] .

Conclusion

Isolated medial orbital wall fracture is a silent injury, due to the lack of signs and symptoms in the affected patients, it can easily be overlooked. These Fractures do not require surgical repair and conservative management is adequate; such fractures heal on their own without any sequels. The management of symptomatic patients depends on the duration and severity of symptoms. Persistent diplopia, enophthalmos, and limitation of ocular motility for more than 15 days after trauma usually require surgical treatment. Details about the pattern , size of fractures and motility tests data couldn't be ascertain. Future studies with different methods are mandatory to overcome the limited access of data encountered in retrospective studies.
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