[bookmark: _GoBack]Case report 

Multidisciplinary Surgical Management of Coexisting Frontoethmoidal Mucocele and Meningioma: A Case Report
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ABSTRACT 

	Aims: This study aims to review the multidisciplinary surgical approach to managing frontal sinus mucoceles associated with meningiomas, emphasizing the importance of collaboration between maxillofacial surgery and neurosurgery. The objective is to assess optimal strategies for lesion removal, sinus reconstruction, and postoperative care to reduce complications and improve patient outcomes.
Study Design: This is a retrospective literature review analyzing documented cases of coexisting frontal sinus mucoceles and meningiomas, along with their surgical management and outcomes.
Place and Duration of Study: Relevant studies from multiple medical institutions and surgical case reports published in peer-reviewed journals between 1979 and 2024 were included.
Methodology: Data were collected from published case studies and reviews on patients diagnosed with both frontal sinus mucoceles and meningiomas. The analysis focused on surgical techniques, the involvement of different medical specialties, and postoperative results. Special attention was given to procedures such as frontal sinus cranialization, sinus drainage restoration, and prevention of mucocele recurrence.
Results: The coexistence of frontal sinus mucoceles and meningiomas presents significant surgical challenges, requiring a coordinated effort between maxillofacial and neurosurgical teams. Studies indicate that the obstruction of the frontal sinus ostium by a meningioma often predisposes patients to secondary mucocele formation. Advanced reconstruction techniques, such as cranialization and frontal recess obliteration, significantly reduce recurrence rates and postoperative complications. The integration of endoscopic and open surgical approaches has demonstrated favorable outcomes, minimizing morbidity and enhancing functional recovery.
Conclusion: A multidisciplinary surgical approach is essential for successfully managing frontal sinus mucoceles associated with meningiomas. Proper lesion removal, sinus reconstruction, and long-term follow-up can prevent recurrence and ensure optimal patient outcomes. Further research and case studies are needed to refine treatment strategies and improve surgical planning in these complex cases.
 decrease medical as well as financial burden, hence improving the management of cirrhotic patients. These predictors, however, need further work to validate reliability.
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1. INTRODUCTION 

           Frontoethmoidal mucoceles and meningiomas are distinct clinical conditions that, when coexisting, may present significant surgical and therapeutic challenges. Mucoceles, benign cystic lesions, typically arise due to obstruction of the frontal sinus ostium, leading to the accumulation of mucus and subsequent progressive expansion of the sinus cavity. Clinical manifestations include headache, proptosis, and, in advanced cases, invasion of the orbital and intracranial structures (Magboul et al., 2023). If untreated, these lesions can lead to severe complications such as bone erosion, cerebrospinal fluid fistulas, and recurrent infections (Takeuchi et al., 2015).
          On the other hand, meningiomas are generally benign tumors originating from arachnoid cells in the meninges. They represent the most common intracranial neoplasm in adults, although they are mostly asymptomatic until they reach a size sufficient to cause compression of brain structures (Janković et al., 2023). While most meningiomas occur intracranially, there are reports of extracranial cases, such as in the frontal sinus, a rare location that may result in symptoms like persistent headache and visual disturbances (Adeloye, 1979). Furthermore, the simultaneous presence of a meningioma and a frontal sinus mucocele is extremely rare but has been documented in the medical literature (Serry et al., 2004).
          When these two pathologies coexist, the therapeutic approach becomes challenging, requiring multidisciplinary surgical management. The obstruction of the frontal sinus ostium by a meningioma may predispose to the development of secondary mucoceles, exacerbating the clinical condition and demanding complex intervention involving both maxillofacial surgeons and neurosurgeons (Moniakis et al., 2024). Coordination between these specialties is crucial to ensure that both the sinus pathology and intracranial involvement are effectively treated, reducing the risk of postoperative complications and restoring normal anatomy and function (Dennis et al., 2023).
          Frontal sinus reconstruction after the removal of both a mucocele and a meningioma must be performed with great care to avoid mucocele recurrence and minimize the risk of infection. Studies suggest that advanced techniques, such as frontal sinus cranialization and obliteration of the frontal recesses, play a critical role in reducing postoperative complications (Talamonti et al., 2024). Additionally, the restoration of adequate sinus drainage after mucocele removal is crucial in preventing recurrence and ensuring successful recovery (Palladino et al., 2024).
          The literature emphasizes that integration among specialties is essential in such cases. The treatment of complex mucoceles with orbital or intracranial involvement, associated with meningiomas, requires meticulous surgical planning, which should involve complete lesion removal and proper reconstruction of affected structures (Jannelli et al., 2023). Skull base meningioma resection, in turn, is a delicate task that requires the preservation of surrounding structures, and the prevention of complications related to nasofrontal duct obstruction and mucocele recurrence (Priambodo & Sidabutar, 2024).
This article reviews the multidisciplinary surgical approach to managing frontal sinus mucoceles associated with meningiomas, highlighting the importance of collaboration between maxillofacial surgery and neurosurgery specialties. The development of integrated treatment strategies has demonstrated favorable outcomes in the literature, reducing complication rates and improving clinical outcomes in patients with complex pathologies involving the paranasal sinuses and skull base (Mezouri et al., 2014).

2. Presentation of case


          A 59-year-old female patient was referred to the neurosurgery outpatient clinic due to a progressive frontal expansile lesion with a three-year evolution. The patient reported gradual enlargement of a frontal mass associated with symptoms such as anosmia (loss of smell) and constant nasal discharge. A brain MRI revealed chronic pansinusitis, along with a globular expansile lesion predominantly occupying the frontal sinus. Additionally, an extra-axial lesion closely associated with the crista galli, highly suspected to be an olfactory groove meningioma, was identified. Based on these findings, a surgical approach was indicated to resect both lesions.
          The surgical procedure was performed with the patient in a supine position, with the head in a neutral position, fixed with the Mayfield device. A bicoronal incision was made, with the skin flap moved to the frontal region, exposing the tumor. A perilesional frontal craniectomy was then performed, during which a mixed lesion with solid characteristics and thick, whitish mucus was removed. Following this, an expanded craniotomy was performed to access the olfactory groove meningioma, with total resection of the meningeal lesion.
          For the closure of the bony defect resulting from the resection of the frontal lesion, an abdominal fat graft was harvested and placed over the defect. The bony contour was restored by placing a titanium mesh, fixed with 1.5 mm screws. The flap was repositioned and sutured with 3-0 nylon sutures.
Histopathological examination confirmed the tumor lesion as a mucocele. The patient was kept under observation in the Intensive Care Unit (ICU) for 5 days and then transferred to the ward for an additional 3 days. Postoperative follow-up was performed at 7, 15, 30, 60, and 120-day intervals. During follow-up, a facial CT scan revealed the presence of an exostosis on the right supraorbital ridge. Due to this finding, surgical removal of the exostosis under general anesthesia was indicated.
          The exostosis removal procedure was performed with the patient in a supine position. The access to the lesion was made through a supraorbital approach. A skin incision was made over the right supraorbital ridge, following the natural line of the lower eyelid crease to preserve the aesthetic appearance. Dissection was performed to expose the subcutaneous layers, with careful separation of the orbicularis oculi muscle and the periosteum of the orbital arch. Using an ultrasonic saw, the exostosis was removed, being cautious to avoid injury to adjacent structures such as the supraorbital nerve and the major facial nerve branches. After complete removal of the lesion, the layers were closed with 6-0 nylon sutures, ensuring the integrity of the region and a good cosmetic result. The patient was discharged the following day.
          Postoperative follow-up continued with visits at 7, 15, 30, and 60 days, without evidence of recurrence of the lesions or changes in visual acuity and ocular motility. The patient, however, reported persistent anosmia, which had been noted before the first surgical approach. This symptom was attributed to tumor invasion in the olfactory nerve region, compromising olfactory function.
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Image 1 - Preoperative Photos
[image: Urso de pelúcia colorido

Descrição gerada automaticamente com confiança média]
Image 2 - Frontoethmoidal Mucocele
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Image 3 - removal of mucocele and meningioma
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Image 4 - reconstruction with titanium mesh, plates and screws
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Image 5 - bone callus removal
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Image 6 - postoperative
3. discussion

          The coexistence of a frontoethmoidal mucocele and meningioma is a rare but challenging condition that requires careful and multidisciplinary surgical management. Although the exact prevalence of this combination is unknown, the literature suggests that intracranial meningiomas represent approximately 36% of primary brain tumors, with extremely rare cases of involvement in the frontal sinus (Ostrom et al., 2020). Mucoceles, on the other hand, are more common in the frontal and ethmoidal sinuses, comprising about 65% of paranasal lesions diagnosed in adults (Magboul et al., 2023). This mixed condition can be attributed to factors such as secondary obstruction caused by the tumor or chronic inflammatory changes promoting the development of mucoceles (Campos et al., 2024). 
          The presented case highlights the need for a collaborative approach involving specialties such as neurosurgery, maxillofacial surgery, and otolaryngology, along with advanced diagnostic resources, to ensure optimal patient outcomes.
Although benign, mucoceles have the potential to cause significant destruction of adjacent structures due to their progressive expansion, bone erosion, and possible orbital or intracranial involvement. Studies such as those by Roncone (2020) highlight that frontal mucoceles are often associated with chronic obstruction of the sinus ostium, whether due to trauma, previous surgery, or chronic inflammation. In this study, 44.9% of mucoceles showed intraorbital or intracranial extensions, highlighting the severity of structural involvement. Additionally, CT scans were used to identify bone erosion, while MRI helped differentiate mucoceles from other lesions, reinforcing the need for a comprehensive diagnostic approach to plan treatment. When associated with meningiomas, as reported by Swain & Dubey (2023), there is evidence that the intracranial tumor may cause secondary obstruction, exacerbating symptoms and increasing the complexity of treatment.
          Skull base meningiomas, especially those in the olfactory groove, can invade adjacent structures and coexist with other pathologies, as demonstrated in the reported case. The literature suggests that this relationship can be both causal and coincidental, given the rarity of this association (Wanyoike & Magoha, 2022).
In addition to the anatomical severity, there are important pathophysiological considerations. Obstruction of the nasofrontal duct, often attributed to the presence of the meningioma, can lead to mucus stagnation and subsequent mucocele formation. Studies suggest that this obstruction also contributes to increased local intracranial pressure, which may worsen clinical symptoms and accelerate lesion expansion (Tsitouridis et al., 2007).
          Accurate diagnosis is essential for surgical planning and should include CT and MRI. Specific examples include identifying bone erosions and remodellings in CT, which often show a homogeneous expansile mass in the paranasal sinuses. MRI can highlight important differentiations such as hypointensity on T1 and hyperintensity on T2 for mucoceles and reveal the boundaries of meningiomas.
          This case exemplifies the importance of multidisciplinary treatment and the need for a staged surgical approach to achieve successful outcomes in complex cases involving both intracranial and paranasal pathology. Collaboration between neurosurgery, maxillofacial surgery, and otolaryngology specialists is essential in ensuring the appropriate removal of lesions, minimizing the risk of recurrence, and addressing the anatomical consequences of combined lesions. Studies emphasize the significance of careful reconstruction and preservation of functional anatomy after tumor removal, particularly in challenging cases with concurrent sinus and brain involvement (Singh et al., 2019).

4. Conclusion

This case report highlights the importance of a multidisciplinary approach to the concurrent management of frontoethmoidal mucoceles and meningiomas. Proper preoperative imaging, careful surgical planning, and collaboration between specialties such as neurosurgery and maxillofacial surgery are essential to achieving favorable outcomes. The successful resection of both lesions and the patient's recovery without significant complications underscore the importance of a coordinated treatment strategy. This case contributes to the growing body of literature on the management of these complex, rare conditions and reinforces the need for further research into optimal treatment protocols and long-term outcomes.
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