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 Endoscopic Marsupialisation of the Lateral Frontal Sinus Mucocele With 
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  Introduction:   Frontal sinus mucoceles are the commonest among all paranasal mucoceles. With introduction of functional endoscopic 
sinus surgery, surgeons prefer endoscopic management of sinus mucoceles, but lesions that appear in the lateral part of the frontal sinus 
can be difficult to access and often need external approaches. 
 Case Presentation:   We described a lateral frontal sinus mucocele with intra-orbital extension, which was successfully managed by 
endoscopic sinus surgery. 
 Conclusions:   Endoscopic sinus surgery is the treatment of choice in most frontal sinus mucoceles including lateral frontal mucoceles.  

  Keywords: Frontal Sinus; Mucocele; Endoscopy; Paranasal Sinus Diseases 

Copyright © 2014, Iranian Red Crescent Medical Journal. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCom-
mercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial us-
ages, provided the original work is properly cited.

 1. Introduction 
A mucocele is an epithelial lined, mucous containing 

sac completely filling the sinus and capable of expan-

sion (1). The frontal sinus is said to be the most fre-

quent, followed by the ethmoid sinus, the sphenoid si-

nus and maxillary sinus in the order of frequency (1-3). 

By limited fenestration of thin wall of mucoceles, they 

are drained into nasal cavity. If applied to mucoceles 

in the frontal bone, this procedure is called marsupi-

alisation, which may require a broad endonasal frontal 

sinusotomy. If mucoceles are localized far laterally, an 

external approach operation of the frontal sinus might 

be necessary. We reported a case of lateral frontal sinus 

mucocele treated with endoscopic sinus surgery suc-

cessfully.

 2. Case Presentation 
A 54-year-old man referred with complaints of swell-

ing over right supra-orbital region and forward protru-

sion of the right eyeball for five months. The patient 

was admitted to University Malaya Medical Centre, in 

the city of Kuala Lumpur, Malaysia, in September 2012. 

He gave a history of double vision for three days and 

right frontal pain for five months. He did not have any 

history of previous trauma or sinus surgery. On exami-

nation, there was 2 by 3 cm single swelling extending 

superiorly to the supra-orbital rim, inferiorly 0.5 cm 

to the superior eyelid and medially to the medial can-

thus. Swelling was slightly tender, firm to hard, non-

pulsatile, fixed to underlying structure, but overlying 

skin was free. Swelling was pushing the eyeball inferi-

orly, laterally and anteriorly (Figure 1). On ophthalmic 

examination, diplopia, right eye proptosis, limitation 

at upward gaze and hyperemia of the right optic disc 

were noted. Pupil was reactive to light. Sensation over 

cheek was intact. Anterior rhinoscopy and nasal endos-

copy had normal findings. Computed tomography scan 

showed a well-defined homogenous soft tissue density 

in the lateral region of the right frontal sinus. Superior 

wall of sinus was intact, but floor of the frontal sinus 

was eroded and the mass extended into superomedial 

aspect of the orbit. The globe was displaced inferiorly 

and laterally by the mass (Figure 2). Based on clinical 

and radiological findings, diagnosis was likely to be 

mucocele. The diagnosis of right frontal mucocele was 

confirmed at surgery. Endoscopic anterior and posteri-

or ethmoidectomies and frontal sinusotomy were per-

formed under general anesthetic. The axillary flap ap-

proach was used to better access the frontal recess. The 

medial wall of the orbit (lamina papyracea) was perfo-

rated endoscopically, eyeball pushed laterally and the 

floor of the right frontal sinus removed. Mucocele was 

identified and marsupialised endoscopically. About 20 

mL of thick yellow fluid was drained from the frontal si-

nus mucocele. Postoperatively, there was a rapid resolu-

tion of the swelling with obvious improvement of pro-

ptosis and eye movement (Figure 1). Patient was well in 

one month follow-up.
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 Figure 1.  Patient Before and After the Operation

Left: Showing right supraorbital swelling and proptosis of the right eye. Right: Showing patient three days postoperatively.

 Figure 2.  Axial and Coronal Plane of CT Scan

A, Axial plane of CT scan showing a well-defined homogenous mass pushing the right globe anteriorly. B, Coronal plane of CT scan showing the same mass 

eroded the right floor of frontal sinus and pushing the globe inferolaterally.

 3. Discussion 
Fronto-ethmoidal area is more susceptible to mucocele 

formation due to complexity of its drainage compared 

to other sinuses (1). There may be a considerable time lag 

between the initiating factor and clinical presentation of 

mucocele. In case of trauma, this is an average of 23 years, 

whereas following an acute infective episode, the mean 

time to presentation is 22 months (4). Clinical features of 

frontal mucocele are frontal headache, diplopia, propto-

sis, inferior displacement of globe, lateral displacement 

of globe, limited ocular mobility and reduced visual 

acuity (3, 5). Computed tomography (CT) scan is the op-

timum method of demonstrating contents of mucocele 

(6). The appearances of mucocele contents on magnetic 

resonance imaging (MRI) vary considerably from low to 

high signal depending on the constituents of mucocele 

and generally not very helpful (3). Several treatment 

options are available and the choice depends on the de-

gree of extension (2). The external approaches include a 

Lynch-Howarth frontoethmoidectomy or an osteoplastic 

flap (3). In most cases an endonasal endoscopic approach 

may be used (3). When appropriately selected, the advan-

tages of endoscopic approach are lack of external scar, 
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no disturbance of the trochlea and no supraorbital par-

esthesia. There would be significant reduction in orbital 

displacement. Endoscopic approach has the advantage of 

minimizing any double vision secondary to decompres-

sion (3). An endoscopic approach is ideal in those muco-

celes which can be accessed and widely marsupialised. 

Therefore, virtually all ethmoid, maxillary and sphenoid 

mucoceles may be managed by entirely endoscopic ap-

proach (3). When the lesions coexist both intracranial 

and extracranial spaces, an intranasal approach should 

be selected as a first choice, because it is less invasive 

(2). The dura mater is considerably resistant to pressure 

or inflammation, which is rarely penetrated (7). In gen-

eral, benign neoplasms of frontal sinus and tumors not 

extending more laterally than a vertical plane through 

lamina papyracea may be operated through the nose (8). 

In a retrospective study, 10 patients were identified with 

lateral frontal sinus mucoceles. These patients under-

went surgical drainage using computer-aided endoscop-

ic techniques. Initially, endoscopic drainage of mucocele 

was successful in all patients. One patient was lost to fol-

low-up after three months and one patient underwent a 

revision endoscopic sinus surgery with trephination five 

months after the initial drainage. The remaining eight 

patients remained free of disease by nasal endoscopy 

and postoperative computer tomography scans (9). In a 

study performed on 10 cadaver heads, it was revealed that 

the Modified Lothrop Procedure (Draf III) could provide 

extended access to the frontal sinus. The study showed 

that endoscopic access to the lateral frontal sinus walls is 

excellent except for the sinus floor. For sinuses pneuma-

tized laterally beyond the midorbital point, only 10% of 

lateral orbital roofs were accessible (10). In another study 

performed on three cadavers for unilateral frontal le-

sions, the Modified hemi-Lothrop Procedure was shown 

to provide adequate access to lateral frontal and distal 

supraorbital sinus diseases from the contralateral nasal 

cavity via a superior septectomy window (11). In our case, 

frontal mucocele was situated laterally, but by removing 

lamina papyracea, endoscopic operation was performed 

successfully. This case report introduced a new approach 

to lateral frontal sinus lesions such as mucoceles. In most 

cases, an endonasal endoscopic approach might be used 

for mucoceles (3). Considering the benign nature of mu-

cocele, endoscopic approach with less complication is a 

better treatment even for patients with intracranial ex-

tension (2). The main disadvantage of the current method 

is possible extraocular muscle damage and strabismus. 

Since using microdebrider can cause irreparable muscle 

damage, it is not suggested in this method (12). From our 

point of view, most of frontal sinus mucoceles including 

lateral frontal mucoceles can be operated endoscopically 

and endoscopic sinus surgery is the treatment of choice 

for these lesions.
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