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Barotrauma and orbital pain

Case report

A female rugby player with no notable history (no history of trauma or surgery) consulted with a two-year history of painful episodes of very severe orbital congestion. The first episode occurred during a diving course while ascending to the surface from a depth of 18 metres. The patient experienced left eye pain with palpebral oedema that persisted for one week. This spontaneously resolving episode was followed by other very similar, but much less severe (sometimes simply consisting of blurred vision) and shorter episodes (several minutes to several hours). All episodes were triggered by pressure changes (at altitudes of more than 1,000 metres or while ascending from diving in a pool). Apart for these episodes, she was asymptomatic and was able to lead a normal life. She did not present any exophthalmos, conjunctival hyperaemia, or chemosis. Visual acuity, fundoscopy and optical coherence tomography of the optic disc were normal. Only visual field testing revealed two areas of decreased sensitivity in the left eye. Neurological examination was strictly normal. In this context of intermittent orbital symptoms with normal neuro-ophthalmological assessment, CT scan of the facial bones was performed (Figure 1).

Question

What is your diagnosis?

Answer

This patient presented pneumosinus dilatans of the left sphenoid sinus displacing the optic nerve without dehiscence of its bony canal. This case was presented to a skull base multidisciplinary consultation meeting, which validated surgical management. The operation was performed as day-case surgery under general anaesthesia after informing the patient about the benefits and risks (bleeding, infection, eyeball rupture and meningeal tear). The operation consisted of large sphenoidotomy to restore the communication between the sphenoid sinus and the nasal cavity in order to lower sinus pressure (Figure 2). Pneumosinus dilatans is an enlarged aerated paranasal sinus resulting in deformity of the adjacent bone, but without altering the bony walls of the sinus, unlike sinus pneumocele, as very well described by Prof. Bonfils [START_REF] Benkhatar | Mucocèles sinusiennes et pneumosinus dilatans[END_REF]. One hundred thirty-four cases of pneumosinus dilatans have been reported in the literature [START_REF] Ricci | Pneumosinus Dilatans: Over 100 Years Without an Etiology[END_REF]. The frontal sinus is the sinus most commonly involved (63% of cases), followed by the sphenoid sinus (24%), maxillary sinus (20%) and ethmoid sinus (19%). Surgery is only proposed in the presence of disabling aesthetic or functional impairment [START_REF] Benkhatar | Mucocèles sinusiennes et pneumosinus dilatans[END_REF]. The pathophysiology of pneumosinus dilatans remains unclear, but it is probably part of a continuum between hypersinus and pneumocele and would be secondary to progressive air trapping due to the presence of an anti-reflux valve effect in the sphenoethmoidal recess with progressively increasing sinus pressure [START_REF] Trimarchi | Pneumosinus dilatans of the maxillary sinus: a case report and review of the literature[END_REF]. Symptoms often occur during marked changes of atmospheric pressure, such as plane trips or underwater diving, as described in this patient [START_REF] Cervantes | Crista galli mucocele: endoscopic marsupialization via frontoethmoid approach[END_REF]. In contrast, the hypothesis of a spontaneously drained mucocele appears unlikely because of the absence of anterior or posterior rhinorrhoea. Sphenoid pneumosinus dilatans is classically asymptomatic, at least initially, or it may present in the form of visual field defects or loss of visual acuity, possibly resulting in blindness [START_REF] Desai | Pneumosinus dilatans: is it more than an aesthetic concern?[END_REF]. In view of this patient's unusual symptoms of intermittent pain with no loss of visual acuity or visual field defects on clinical examination, CT scan of the facial bones was not performed immediately. Although this disease has been well described in the literature, and although its pathophysiology remains controversial, the hypothesis of bone remodelling altering gas exchanges, thereby generating increased sinus pressure, is generally accepted. However, the clinical features associated with sphenoid pneumosinus dilatans in the form of severe orbital pain have never been reported, as pneumosinus dilatans of the frontal sinus is essentially responsible for pain in a context of barotrauma (plane trips or diving). Furthermore, this entity predominantly affects young men in their thirties and cases before the age of 20 years are exceptional [START_REF] Ricci | Pneumosinus Dilatans: Over 100 Years Without an Etiology[END_REF]. Imaging must be performed in patients reporting intermittent episodes of orbital pain associated with barotrauma. A normal neuro-ophthalmological examination can be falsely reassuring, leading to delayed radiological assessment.

The reference imaging modality is CT scan of the paranasal sinuses with 1 mm sections and 3D reconstruction. The imaging assessment has several objectives: i) establish a positive diagnosis; ii) detect any concomitant disease; iii) perform preoperative assessment looking for anatomical variants associated with a risk of complications, as treatment consists of endonasal surgery. This work-up can be completed by head MRI, as a concomitant disease is demonstrated in 50% of cases when pneumosinus dilatans involves only one sinus, and in 83% of cases when the 
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 1 Figure 1: CT scan of the paranasal sinuses, axial section, bone window setting.
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 2 Figure 2: Intraoperative view of the left sphenoid sinus after sphenoidotomy.

sphenoid is involved [5]. Surgery consists of large sphenoidotomy designed to stop expansion of the paranasal sinus and decompress the optic nerve.
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