Case report

Frontal sinus mucocele with intraorbital involvement: A case report
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ABSTRACT 

	Mucoceles are unusual cystic lesions filled with mucoid secretion. They result from the obstruction of the sinus drainage pathway. Although benign, their progressive growth can cause bone erosion and compression of adjacent structures.  The frontal sinuses are most involved. Managing sinus mucocele consists of surgical removal and sinus drainage.
We present the case of a 38-year-old male patient, who presented with a painful swelling of the left upper eyelid, causing ptosis. Radiological assessment suspected frontal mucocele with orbital and bone involvement. The tumor was removed through a trans ciliary incision. Reconstruction of the defect was performed with fat grating and Titanium mesh.
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1. INTRODUCTION 

Frontal sinus mucoceles are benign, slow growing, expansile mucus-filled cavities resulting from the obstruction of normal sinus drainage or chronic mucus overproduction (1). While inherently non-neoplastic, their growth can have significant clinical consequences due to the anatomical proximity of the frontal sinus with orbital and intracranial structures. Orbital involvement may lead to periorbital swelling, ptosis, proptosis, diplopia, or in advanced cases a compressive optic neuropathy. (1,2)
Radiological evaluation is crucial, with computed tomography (CT) providing detailed information on bony erosion and magnetic resonance imaging (MRI) delineating soft tissue involvement and potential intracranial or intraorbital extension (3,4). Surgical management remains the mainstay of treatment, requiring, in some cases, an interdisciplinary collaboration involving maxillofacial, otorhinolaryngological and neurosurgical expertise. (5) 
This study highlights a case of frontal sinus mucocele with orbital involvement, emphasizing the clinical presentation, imaging findings, surgical management, and reconstructive approach, offering practical guidance for the management of similar cases.

2. CASE STUDY

1-	Case History/examination:
We report the case of a 38-year-old male patient, with no prior medical history, who presented with a painful swelling of the left upper eyelid, which had been gradually increasing in size for one year causing ptosis and subsequently disturbing vision. (Fig. 1) 
Upon questioning, he revealed a history of untreated facial trauma that occurred in early childhood.
Clinical examination revealed a tender swelling of the left upper eyelid, measuring 2 centimeters, adherent to deep plane and to the upper orbital rim. 
The ophthalmologic assessment revealed ptosis of the left eye. The fundus examination showed no signs of optic disc edema or atrophy. No diplopia was noted. 
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Fig1. Swelling of the left upper eyelid causing ptosis.

2-	Investigations and treatment: 
An ultrasound examination was performed, showing a well-defined cystic lesion, avascular on Doppler, in intimate contact with the superior rectus muscle, causing displacement of the globe (Fig. 2)
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Fig. 2 Ultrasound image: A non-vascular cystic lesion displacing the globe.

An MRI was performed as a complementary investigation showing a well-defined lesion with orbito-palpebral extension, associated with an erosion of the anterior and posterior wall of the frontal sinus. No abnormal meningeal or parenchymal signal abnormalities were detected. (Fig. 3)
CT-Scan showed bone erosion. (Fig. 3)
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Fig. 3 A: MRI Image showing a well-defined lesion with high T2 signal displacing the eyeball downward. B. CT Image showing bone resorption. 

Surgical access to the mucocele was achieved through a trans ciliary incision. 
Dissection was carried out to expose the frontal bone which was eroded. A small frontal bone window was created.
Mucocele was exposed. It was situated in a cavity, separated from the frontonasal duct by a membrane. The lesion was meticulously separated from the surrounding tissue. (Fig. 4)
Afterwards, the anterior bone defect was reconstructed with a titanium plate. (Fig.5)
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Fig 4. An intra-operative view demonstrating the trans ciliary approach, which provided direct access and removal of a frontal mucocele.

The mucocele was situated within a sinus cavity isolated from the frontonasal duct by a bony septum. Subsequently, the cavity was obliterated with fat graft, and the sinus was kept functional and included.
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Fig5. An intra-operative image demonstrating the reconstruction of the frontal bone with titanium plate.

3-	Outcome and follow-up: 
Postoperatively, the patient showed favorable healing within 2 weeks. The surgical site showed appropriate healing with mild edema which improved over time. No signs of wound infection or neurological and ophthalmological complication were noted. Histopathological examination confirmed the diagnosis of sinus mucocele. At the five-month follow-up, the patient showed no signs of recurrence.


3. discussion

The paranasal sinuses are a four-pair of air-filled cavities within the bones of the face lined by respiratory mucosa and communicate directly with the nasal cavity. They serve functions such as lightening the skull, humidifying air, and aiding voice resonance. (6)
Sinus mucoceles result from an obstruction of the sinus ostium. The origin of obstruction can be primary or secondary. Primary mucoceles result mucus drainage block due to inflammation (Sinusitis, allergy...), mucous gland cystic dilation, tumoral obstruction or anatomical abnormality of the sinus ostium, while secondary occur after sinus injury (Trauma, surgery). (2,7,8)
Frontal mucoceles are the most common among all paranasal sinus mucoceles, accounting for approximately 60% of cases. (5) This may be explained by the high susceptibility of frontal sinus to trauma and the narrowness of the frontonasal duct. (1)
Post-traumatic mucoceles are well-documented, comprising 9-28% of cases and may develop years after initial trauma. (9,10)
Our patient’s childhood neglected trauma aligns with this latency pattern and likely contributed to mucocele formation.
Frontal mucoceles predominantly occur in adults aged between 30 and 70 years with no statistically significant gender predilection. (11)
The clinical significance of mucoceles lies not in their histological behavior, which is non-neoplastic, but in their capacity to cause substantial morbidity through local mass effect. (2)
The local mass effect causes an increase in pressure and stress-induced bony remodeling. At this same time, the chronic inflammation within the obstructed sinus leads to the release of inflammatory mediators, which stimulate osteoclastic bone resorption. (11) 
Clinical manifestations often depend on the extent and direction of mucocele expansion. Frontal mucoceles have close relation to the orbit and brain.   Posterior extension may result in intracranial complications such as meningitis. While inferior or medial expansion can cause orbital symptoms including proptosis, ptosis, diplopia, oculomotricity impairment or reduced vision. (2,12)
Radiological imaging is essential in diagnosis and preoperative planning. 
CT imaging is the modality of choice for initial assessment. It provides excellent delineation of bony changes. (3) 
MRI is complementary to CT. Mucocele usually appear as a well-defined expansive mass with variable signal in T2 and T1 depending on mucocele proportions of water, mucus and protein. MRI adds value in differentiating mucoceles from other neoplastic lesions and in evaluating soft tissue involvement and intracranial or intraorbital spread. (3,4)
Treatment of mucoceles is surgical and the access routes are either external or endonasal. The choice between endonasal, endoscopic, and open surgical techniques for the management of frontal sinus mucoceles remains guided by the extent of disease, anatomical accessibility, and the surgeon’s expertise. (13)
Endonasal approach represents the modality of choice of treating an uncomplicated frontal mucocele. It is a mini-invasive technique and offers highly effective treatment with reduced postoperative morbidity and shorter hospital stay. (12)
Conversely, open approach retains an essential role in the treatment of extensive mucoceles with intraorbital or intracranial extension where endoscopic access may be technically limited. Open approaches offer direct access for complete resection and facilitate simultaneous reconstruction of bony defects. (14) 
A combined technique (external technique and endoscopy) may be used in more advanced cases. (15)
A meta-analysis conducted by Courson et al. have demonstrated that both approaches achieve comparable recurrence rates. Recurrence in endonasal approach is likely to happen when complicated cases are attempted endoscopically. (13)
In our case, the orbital involvement and the need for direct visualization informed our decision to use an open trans ciliary approach.
By following the natural curve of the eyebrow, this approach provides direct, cosmetically favorable access to the frontal sinus with excellent exposure of the frontal sinus floor and anterior wall. It enables precise resection of the mucocele, sinus obliteration and reconstruction of the bony defect. (16,17)
Among the various techniques used for defect obliteration, synthetic materials such as hydroxyapatite cement and acellular dermal matrix may be used but are associated with notable limitations. These alloplastic materials may increase the risk of infection, inflammatory reaction, or poor long-term integration. Moreover, techniques using bone grafts and bone flaps can be performed but are associated with donor site morbidity and prolonged surgery time. (18)
In contrast, autologous fat grafting is a widely used technique due to its biocompatibility, reproducibility, ease of harvesting, and low complication rate. (19) 
Titanium mesh offers multiple advantages in craniofacial reconstruction. Its excellent biocompatibility results in minimal inflammatory response, making it well tolerated by surrounding tissues. Moreover, the mesh is highly malleable, allowing precise shaping and contouring and causes negligible artifact on both MRI and CT-Scan. (20) 
The combination of autologous fat grafting and titanium mesh is a cost-effective technique, widely accessible that ensures rigid structural support and reinforcement and avoids donor-site morbidity, while achieving favorable long-term outcomes with low complication rates. (19,20)
Courson et al stated that major complications such as cerebrospinal fluid leak, hemorrhage and orbital injury were statistically comparable between endoscopic and open surgical techniques. However, minor complications such as supraorbital nerve injury, bad scarring, alopecia and infection are more frequent in open approach. (13)
These minor complications are not life threatening and could be, in most cases, avoided or minimized.
Nerve injury is generally temporary with spontaneous recovery. It can be mitigated with a good understanding of anatomy, gentle use of retraction, and limited use of monopolar electrocautery. 
Alopecia can be avoided by aligning the incision with the hair follicles and minimizing electrocautery to avoid damage to the hair follicles and blood vessels. 
In our case, no complication was noted.
In summary, this case report provides a holistic view on the diagnosis and surgical management of a frontal sinus mucocele with orbital involvement, emphasizing clinical, radiological findings, and surgical approach. This study describes the trans ciliary approach and the combined use of autologous fat graft and titanium mesh for reconstruction, which yielded favorable outcome. However, further studies involving larger patient cohorts are needed to validate these findings. Long term follow-up is essential to evaluate the risk of recurrence and durability of the reconstruction.

4. Conclusion

Frontal sinus mucoceles, while benign, can lead to significant complications due to their potential for local tissue destruction and functional impairment. In complicated cases with bone erosion and orbital involvement, an open surgical approach via a trans ciliary incision can provide excellent exposure for complete excision and reconstruction. The use of autologous fat grafting in combination with titanium mesh is a reliable solution after mucocele removal.
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