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Introduction

Rhino-orbital (ROA) or sino-orbital aspergillosis is a disease with a poor prognosis which is rarely described in immunocompetent patients [START_REF] Leyngold | Acute chiasmal abscess resulting from perineural extension of invasive sino-orbital aspergillosis in an immunocompetent patient[END_REF]. Diagnosis of the disease is often delayed due to the absence of specific clinical signs and the anatomically deep localization of the infection [START_REF] De Martin Truzzi | Slowly progressive invasive rhino-orbito-cerebral aspergillosis: case report and literature review[END_REF][START_REF] Huang | Cavernous sinus-orbital apex aspergillus infection in a diabetic patient: A case report[END_REF]. Furthermore, ROA can mimic a neoplastic aetiology or vasculitis resulting in the use of corticosteroids which may facilitate progression of the disease [START_REF] Levin | The spectrum of orbital aspergillosis: a clinicopathological review[END_REF][START_REF] Ohlstein | Orbital aspergillosis: voriconazole -the new standard treatment? Case Rep[END_REF]. We report the case of a patient who presented with ROA which spread to the right ethmoid-sphenoid sinus and was then complicated by a cerebral abscess.

Patient

A 61-year-old patient with a history of arterial hypertension, gout and well-controlled diabetes treated by simple diet (last HbA1c: 5.9%) presented in January 2016 with a severe sudden decrease in right visual acuity associated with painless diplopia without exophthalmia.

Magnetic resonance imaging (MRI) revealed the presence of an infiltrate in the right orbital apex extending to the homolateral cavernous sinus without any cerebral involvement, supporting a diagnosis of right orbital myositis (Fig. 1a). A tumoural aetiology was suspected and corticosteroid therapy was initiated (5 bolus of 3 days of methylprednisolone -750 to 1000 mg/day-relayed each time by oral prednisone -20 to 70 mg/day) and given for 6 months.

Biological investigations for immunosuppression (HIV serology, immunophenotyping, complement fraction, serum protein electrophoresis) auto-immunity (anti DNA antibodies) and vasculitis (pANCA) were negative. In fact Due to aggravation of the symptoms resulting in quasi-blindness and a defect in cranial nerves III, IV and VI, a new MRI was performed in July revealing the development of right sphenoid-ethmoid osteolytic lesions. A fungal aetiology was suspected. Investigations for serum markers found a β-(1-3)-D-glucan level of 99 pg/ml (Fungitell®), low levels of anti-Aspergillus IgG (5 AU/ml) and negative galactomannan (0.08) (PLATELIA TM Aspergillus IgG and PLATELIA TM ASPERGILLUS Ag; Biorad®, respectively). An ethmoid biopsy was carried out and investigations were performed for the presence of fungi. Direct examination (Giemsa stained smears) showed the presence of septate mycelia evocative of moulds. This was confirmed by histological analysis (Gomori-Grocott stain) which revealed host tissue invasion by many regular, septate filaments with branching at 45° (Fig. 2a andb). Culture on Sabouraud's agar incubated at 35°C resulted in the isolation and identification of multi-sensitive Aspergillus fumigatus (MIC to amphotericin B 0.125 mg/L, itraconazole 0.25 mg/L, voriconazole 0.094 mg/L, caspofungin 0.004 mg/L, posaconazole 0.032 mg/L (ETEST®; Biomerieux, France). Quantitative PCR for Aspergillus DNA targeting the mitocondrial tRNA gene was positive. Finally, analysis of the ethmoid biopsy by conventional PCR targeting the sequences ITS-1 (5'-TCCGATAGGTGAACCTGCGG-3') and ITS-4 (3'-TCCTCCGCTTATTGATATGA-5') followed by sequencing of the amplification products showed, after analysis of the nucleotide sequence using BLAST software (https://blast.ncbi.nlm.nih.gov/Blast.cgi), 100% identity with the sequence WM 03.448 from A. fumigatus strain MITS 21 ISHAM-ITS. Treatment was initiated on the first day with voriconazole 12 mg/kg/day (loading dose) followed by 8 mg/kg/day for four days administered intravenously, and relayed by oral voriconazole 400 mg/day for three month. Therapeutic drug monitoring undertaken between July and October showed plasma voriconazole was 6.18 mg/L for loading dose and varied from 1.78 to 3.95 mg/L between July and October. In October 2016, tests for galactomannan revealed an index of 0.05 and β-(1-3)-D-glucans were 75 pg/ml, but blindness persisted and the development of a right frontal lobe lesion was observed on cerebral MRI (Fig. 1b). Surgical excision was performed and empirical treatment with liposomal amphotericin B (Ambisome®) at a dose of 5 mg/kg/day for 1 month and then 3 mg/kg/day was initiated. Direct examination, histological analysis of frontal lesion followed by culture and quantitative PCR for Aspergillus DNA confirmed the presence of Aspergillus fumigatus. Following the development of liposomal amphotericin B-related nephrotoxicity, voriconazole was started for a total duration of 1 year with regular monitoring of plasma levels (1.28 to 4.91 mg/L). The patient is currently stable, but remains blind in the right eye and sequelae of paresthesia. This sequelae paresthesia maybe also related to the neurotoxicity of voriconazole as previously described [START_REF] Baxter | Peripheral neuropathy in patients on long-term triazole antifungal therapy[END_REF]. During the treatment, a repeat imaging was performed and has shown progressive disappearance of rhino-orbito cerebral lesion. An RMI brain imaging performed two years after initiation of antifungal treatment revealed total disappearance of cerebral lesions (data not shown).

Discussion

The absence of known risk factors for sinus or pulmonary aspergillosis makes the case in our patient atypical. Aspergillosis is caused by ubiquitous fungi of the genus Aspergillus. The species A. fumigatus, which is found in the soil or rotting vegetation, is the cause of approximately 90% of infections in humans. It is the species involved in the majority of cases of sinus infection, represented by aspergilloma and rhinosinusitis, which are usually noninvasive with a good prognosis [START_REF] Miceli | Central Nervous System Infections Due to Aspergillus and Other Hyaline Molds[END_REF][START_REF] Nakanishi | Clinical significance of (1-->3)beta-d-glucan in a patient with invasive sino-orbital aspergillosis[END_REF][START_REF] Halliday | A rare case of invasive sino-orbital aspergillosis arising from isolated frontal sinus infection[END_REF]. Invasive forms are a lot rarer and spread of infection is usually localised to the orbital, ethmoid, maxillary and sphenoid sinuses [START_REF] Levin | The spectrum of orbital aspergillosis: a clinicopathological review[END_REF][START_REF] Saah | Rhinocerebral aspergillosis in patients undergoing bone marrow transplantation[END_REF]. ROA is more common in immunosuppressed patients than in immunocompetent patients. In immunocompetent patients, the disease is rarely described in ophthalmology and neurosurgery Departments [START_REF] Leyngold | Acute chiasmal abscess resulting from perineural extension of invasive sino-orbital aspergillosis in an immunocompetent patient[END_REF][START_REF] Kawakami | Seven cases of localized invasive sino-orbital aspergillosis[END_REF]. The main risk factors reported in the literature include poorly controlled diabetes, trauma or surgery to the face, corticosteroid therapy, immunosuppression induced by HIV, neutropenia or leukaemia [START_REF] Ohlstein | Orbital aspergillosis: voriconazole -the new standard treatment? Case Rep[END_REF]. In our patient, there was no evidence of pre-existing immunosuppression and his diabetes was well-controlled as his HbA1c level was < 6.5 %. Although corticosteroids could have temporarily improved the clinical symptoms, these probably contributed to the spread of the disease (4).

The route of entry of ROA is usually via the sinuses and is sometimes associated with ocular spread by contiguity and then cerebral extension [START_REF] De Martin Truzzi | Slowly progressive invasive rhino-orbito-cerebral aspergillosis: case report and literature review[END_REF][START_REF] Levin | The spectrum of orbital aspergillosis: a clinicopathological review[END_REF][START_REF] Fernandes | Orbital apex syndrome due to aspergillosis: case report[END_REF]. In immunocompetent patients, anomalies of the nasal septum, obstruction of the sinuses, the presence of a nasal polyp or infections may be factors predisposing for ROA [START_REF] Leyngold | Acute chiasmal abscess resulting from perineural extension of invasive sino-orbital aspergillosis in an immunocompetent patient[END_REF]. Cerebral aspergillosis may occur during dissemination by haematogenous spread secondary to a pulmonary focus [START_REF] Miceli | Central Nervous System Infections Due to Aspergillus and Other Hyaline Molds[END_REF][START_REF] Nowak | Voriconazole as mono-therapy in orbitofrontal erosive aspergillosis without 12 gross total resection: A case report and review of literature[END_REF].

However, in our patient, the infection was initially rhino-orbital and there was no clinical argument in favour of an initially sinus localisation, a pulmonary focus or a predisposing environmental factor.

The evolution of this clinical form is similar to that of rhino-orbital-cerebral mucormycosis [START_REF] Arndt | Rhinoorbital-cerebral mucormycosis and aspergillosis: differential diagnosis and treatment. Eur Arch Oto-Rhino[END_REF]. However, in our patient, the search for Mucor/Rhizopus spp., Rhizomucor spp. and Lichtheimia spp. DNA by real-time PCR and cultures were negative [START_REF] Millon | Quantitative polymerase chain reaction detection of circulating DNA in serum for early diagnosis of mucormycosis in immunocompromised patients[END_REF]. A case of localised infection of the orbit associating Aspergillus and mucorales was described in an immunocompetent patient, but these two fungi are rarely isolated together from immunocompetent patients [START_REF] Habroosh | Concomitant orbital aspergillosis and mucormycosis in a 17 months old immunocompetent child[END_REF].

As in our patient, the diagnosis of ROA is often difficult and delayed (between 2 and 10 months) [START_REF] Sivak-Callcott | Localised invasive sino-orbital aspergillosis: characteristic features[END_REF]. Orbital and sinus infections are multifaceted and may be confused with a variety of auto-immune, vascular or bacterial diseases [START_REF] Kawakami | Seven cases of localized invasive sino-orbital aspergillosis[END_REF]. Furthermore, progressive intraorbital or intracranial spread and progressive bone destruction is often confused with pseudo-tumoural disease requiring the use of high doses of corticosteroids [START_REF] Leyngold | Acute chiasmal abscess resulting from perineural extension of invasive sino-orbital aspergillosis in an immunocompetent patient[END_REF][START_REF] Nakanishi | Clinical significance of (1-->3)beta-d-glucan in a patient with invasive sino-orbital aspergillosis[END_REF].

Biomarkers for Aspergillus did not permit the diagnosis of invasive aspergillosis. In fact there was no argument to even support Aspergillus colonisation (antibody level 5 AU/ml) and tests for galactomannan were negative (index 0.08). In infections of the cavernous sinus, serology is usually negative [START_REF] Brenet | Cavernous sinus thrombosis secondary to aspergillus granuloma: A case report and review of the literature[END_REF]. β-(1-3)-D-glucans were elevated in our patient. Nakanishi et al. suggested that β-(1-3)-D-glucan levels are elevated in these invasive forms [START_REF] Nakanishi | Clinical significance of (1-->3)beta-d-glucan in a patient with invasive sino-orbital aspergillosis[END_REF]. It should be noted that the cut-off for positivity in our kit, 80 pg/ml, is much higher than that reported by these same authors, which was only 10 pg/ml. A retrospective study including seven cases of sinus-orbital aspergillosis appears to confirm the interest of this biomarker since the level was between 45.3 and 300 pg/mL in six patients [START_REF] Kawakami | Seven cases of localized invasive sino-orbital aspergillosis[END_REF]. However, although β-(1-3)-D-glucans can be an early marker of ROA, this marker is not looked for systematically [START_REF] Halliday | A rare case of invasive sino-orbital aspergillosis arising from isolated frontal sinus infection[END_REF][START_REF] Nowak | Voriconazole as mono-therapy in orbitofrontal erosive aspergillosis without 12 gross total resection: A case report and review of literature[END_REF].

Unfortunately, in our patient, serum β-(1-3)-D-glucans levels were not correlated to the aggravation of symptoms.

CT scans and MRI revealed the rhino-orbital mass and confirmed the progressive spread of the lesions [START_REF] Ohlstein | Orbital aspergillosis: voriconazole -the new standard treatment? Case Rep[END_REF]. The lesions visualised by MRI may have an iso-or hypointense signal on T1-weighted images or a hypointense signal on T2-weighted images. In the majority of cases distinction between a tumoural and fungal aetiology is impossible [START_REF] De Martin Truzzi | Slowly progressive invasive rhino-orbito-cerebral aspergillosis: case report and literature review[END_REF][START_REF] Kawakami | Seven cases of localized invasive sino-orbital aspergillosis[END_REF]. This is why a biopsy is essential in these deep anatomical forms in order to make the diagnosis with certainty by carrying out cultures or an analysis by molecular biology [START_REF] Halliday | A rare case of invasive sino-orbital aspergillosis arising from isolated frontal sinus infection[END_REF]. In our patient, analysis of the ethmoid biopsy by qPCR permitted the diagnosis of Aspergillus infection. The identification of A. fumigatus was confirmed by culture and the analysis of ITS sequences.

Anatomo-pathological analysis confirmed the invasive character of the infection. These data suggest the interest of using molecule diagnosis in invasive and deep forms of aspergillosis.

Early management of ROA requires systematic surgical resection associated with a systemic antifungal drug administered long-term for 12-18 months [START_REF] Ellenbogen | Management of granulomatous cerebral aspergillosis in immunocompetent adult patients: a review[END_REF]. Although voriconazole is the drug of choice for this clinical form of aspergillosis, due to its good diffusion into bone, amphotericin B is often used to broaden the antifungal spectrum [START_REF] Ohlstein | Orbital aspergillosis: voriconazole -the new standard treatment? Case Rep[END_REF][START_REF] Herbrecht | Voriconazole versus amphotericin B for primary therapy of invasive aspergillosis[END_REF].

The use of voriconazole as monotherapy without surgical resection was shown to be effective in a recent report [START_REF] Nowak | Voriconazole as mono-therapy in orbitofrontal erosive aspergillosis without 12 gross total resection: A case report and review of literature[END_REF]. Nevertheless, the morbidity and mortality associated with this disease remains high even in cases associating surgery and antifungal therapy. In two series, mortality rates were 61.1% (11/18 cases) and 57.1% (4/7 cases), respectively [START_REF] Leyngold | Acute chiasmal abscess resulting from perineural extension of invasive sino-orbital aspergillosis in an immunocompetent patient[END_REF][START_REF] Kawakami | Seven cases of localized invasive sino-orbital aspergillosis[END_REF][START_REF] Ellenbogen | Management of granulomatous cerebral aspergillosis in immunocompetent adult patients: a review[END_REF].

Conclusion

In conclusion, ROA is a rare but serious disease in immunocompetent patients which should be evoked in the differential diagnosis of a tumoural aetiology or vasculitis and failure of corticosteroid. Wherever possible, an early biopsy for diagnosis of the infection is essential so that systemic antifungal therapy can be initiated rapidly combined with surgical resection in order to avoid detrimental consequences by empirical corticosteroids. 
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 2 Figure 2. Microscopic and histological investigations. (a) Direct examination of ethmoid
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