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Introduction

Nasosinus mucoceles are benign and slow‑growing lesions 
found in the nasosinus region.[1] Nasosinus mucoceles are 
expansile and cystic masses developed by chronic retention 
of the mucus in the sinonasal tract due to ostial obstruction.[1] 
A mucocele is an epithelial‑lined mucus‑filled sac located 
in the nasosinus region and can expand by alternative bone 
resorption and bone formation.[2] These mucoceles can erode 
the surrounding bony walls and extend beyond the affected 
paranasal sinus cavity, leading to orbital and intracranial 
complications.[3] As the mucocele enlarges, the orbital contents 
may become displaced, leading to visual disturbance, ptosis, 
and limitation of mobility of the eyeball.[4] The diagnosis 
of nasosinus mucoceles is made on the basis of clinical 
symptoms and imaging such as computed tomography (CT) 
scans and magnetic resonance imaging (MRI).[5] In nasosinus 
mucoceles, the treatment of choice is surgical intervention 
and nowadays unanimously treated by endonasal endoscopic 
marsupialization.[6] The goal of this retrospective study is 
to evaluate the details of nasosinus mucoceles including its 

etiology, clinical presentations, diagnosis, treatment, and 
outcome at a tertiary care teaching hospital.

Materials and Methods

This retrospective study was conducted at a tertiary care 
teaching hospital between August 2017 and December 2022. 
This retrospective study was approved by the Institutional 
Ethical Committee (IEC) with reference number IEC/IMS/
SOA/18/22.03.2021. Thirty‑eight patients with nasosinus 
mucoceles  [Figure  1] were included in this study. The 
diagnosis of nasosinus mucoceles was suggested by the 
clinical presentations and CT scan of the paranasal sinus. 
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CT was useful to analyze the regional anatomy and extent of 
the lesion. MRI was helpful for defining the limited unusual 
lesions found in the critical areas. CT scan was performed 
in all patients, whereas MRI report was found in 16 cases 
out of 38 study patients. Patients with sinonasal tumors 
or those with no medical histories/imaging were excluded 
from this study. The intraorbital extension was described 
as a disease with an orbital rim defect or an invasion of the 
orbit by the mucocele [Figure 2]. The intracranial extension 
was described as a disease with skull bone erosion, defect, 
or a breakthrough of the bone at the skull base region. The 
risk factors, clinical presentations, consultation timings 
imaging data, management, and outcome were analyzed. 
An ophthalmologic evaluation was done preoperatively 
in all cases and postoperatively if the initial assessment 
was abnormal. The surgical procedure was an endoscopic 
endonasal marsupialization in all cases under general 
anesthesia. All the patients underwent standard treatment 
by surgical marsupialization, although endonasal sinus 
surgery, provided a conservative, minimally invasive 
approach and respect the sinus architecture and natural 
drainage. A  nasal packing was put in the nasal cavity for 
48 h. Antibiotic (amoxycillin clavulanate) continued for one 
after postoperatively. After nasal pack removal, nasal wash 
with a saline solution was done for 1 month. Patients were 
reviewed postoperatively  [Figure  3] with the endoscopic 
examination at days 14, 1 month, and 2 months until mucosal 
healing. Statistical package for the Social Science  (SPSS) 
Statistics for Windows, version 20, was used for all statistical 
analyses (IBM‑SPSS Inc., Chicago, IL, USA).

Results

Over 5 years, we have listed 38 cases of nasosinus mucoceles. 
Out of 38 patients with nasosinus mucoceles, 20 were male 
and 18 were female and male with female ratio of 1.11:1. The 
age of the patients ranged from 16 to 78 years (mean 52.6). 
In this study, the youngest patient was with 16 years of age, 
and the oldest with 78 years. Out of 38 patients, 17 had risk 
factors such as 9 (23.68%) had a history of chronic sinusitis, 
4 (10.52%) had a history of craniofacial trauma, 3 (7.89%) 
had undergone nasal surgery previously, and 1 (2.63%) had 
cystic fibrosis [Table 1]. The location of the mucoceles was 
frontoethmoidal sinus  (44.73%), ethmoidal sinus  (28.94%), 
frontal sinus (18.42%), and maxillary sinus (7.89%) [Table 2]. 
The average consultations time was 8.6 weeks and 19 (50%) 
patients consulted after 3 months [Table 3]. Out of 38 patients, 
24 presented with periorbital swelling, nine presented with 
ptosis, three presented with the blurring of the vision, and one 
presented with diplopia [Table 4]. Among them, 5 (13.15%) 
patients presented with nasal obstruction, 4 (10.52%) presented 
with nasal discharge, 2 (5.23%) presented with epistaxis, and 
4  (10.52%) patients presented with neurological symptoms 
such as headache [Table 4]. CT scan [Figure 3] was performed 
in all patients, whereas MRI report was found in 16 (42.10%) 
cases out of 38 study patients. All of them underwent surgical 

intervention. Endoscopic sinus surgery with marsupialization 
was performed on 34 (89.47%) cases. Two (5.26%) patients 
underwent an external surgical procedure. Two  (5.26%) 
patients were treated by a combination of both endoscopic and 
external approaches. All study patients with ophthalmologic 

Figure 3: CT scan of the paranasal sinus showing left side frontoethmoidal 
mucocele with proptosis of the left eye. CT: Computed tomography

Figure 1: (a and b) A 18‑year‑old boy presented with left side frontoethmoidal 
mucocele: (a) Preoperative picture; (b) postoperative picture

ba

Figure 2: (a and b): A 55‑year‑old man presenting with left frontoethmoidal 
mucocele: (a) Preoperative picture; (b) postoperative picture

ba
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complaints related to mucocele were free of trouble after 
the surgical procedure. No complications were identified in 
this study intraoperatively and postoperatively. There were 
2  (5.26%) patients who showed recurrence of nasosinus 
mucoceles postoperatively and they underwent a second 
surgery. During the follow‑up period of these cases during the 
past 2 years, no recurrences were observed.

Discussion

Sinonasal mucocele is an expansile, benign cystic lesion that 
contains mucus and is lined with epithelium.[7] The nasosinus 
mucocele was first described by Lengenbeck in the 19th century, 
although their history goes further back.[8] In the third century, 
BC Cannabis described a cranium with changes in the frontal 
sinus, indicating that the specimen probably had a mucocele.[9] 
The term mucocele was first used by Rollet in 1896.[8] Before 
the term mucocele, it was known as hydatid cysts, from the 
Greek hydatis “drop of water.”[9] The nasosinus mucoceles are 
equally occur in males and females with the highest incidence 
during the third and fourth decades of life.[8] In this study, 
male‑to‑female ratio of 1.11:1, and the age of the patients 
in this study ranged from 16 to 78 years (mean 52.6). These 
lesions can be classified into two types such as primary and 
secondary. In the case of primary mucoceles, the inflammatory 
obstruction of the mucus drainage, mucus secretory duct 
blockage, cystic dilatation of the mucosal glands, and cystic 
degeneration of the sinonasal polyps are thought to be the 
possible causes.[10,11] In the case of secondary mucoceles, 
the intranasal injury, prior sinus surgery, or external injury 
is thought to contribute to their development.[10] It has been 
suggested that nasosinus mucoceles occur predominantly in 
children with cystic fibrosis.[12] Both primary and secondary 
nasosinus mucoceles are slowly progressive and may erode 
the surrounding bony structures.[13] The pressure exerted by the 
mucocele causes thinning of the bony walls of the paranasal 
sinus and finally expansion at the point of least resistance 
near vital structures, such as the orbit and cranial cavity. If 
the mucoceles are allowed to grow, it results in significant 
morbidity and potential mortality.[14]

Although mucoceles can develop in any paranasal sinus, 
however, frontal and ethmoid mucoceles are commonly affected 
due to their complex and variable drainage of the sinuses.[15] It 
is vital to identify the site, size, and invaded structures from 
the imaging preoperatively.[16] The location of the nasosinus 
mucoceles may result in different clinical manifestations and 
a tailored surgical plan may be required to obviate the need 
for more extensive surgery.[17] In this study, the most common 
sinuses affected by the mucoceles include frontoethmoidal 
sinus (44.73%), followed by ethmoidal sinus (28.94%), frontal 
sinus (18.42%), and maxillary sinus (7.89%).

As the sinonasal mucoceles enlarge, the orbital contents may 
become displaced, leading to visual disturbances, ptosis, and 
limitation of extraocular mobility.[18] In this study, orbital 
symptoms were periorbital swelling (63.15%), ptosis (23.68%), 
blurring of vision (7.89%), exophthalmos (55.26%), orbital 
pain (7.89%), and diplopia (2.63%). Sometimes, intracranial 
invasion by mucoceles leads to headaches, meningitis, or 
cerebrospinal fluid leakage.[11]  In this study, 10.52% of the 
cases of nasosinus mucoceles were presented with headaches. 
The clinical manifestations of the sinonasal area depend 
based on the involvement of vital structures such as the orbit 
and brain.[19] There may be nasal symptoms associated with 

Table 1: Demographic details of the study patients (n=38)

Number of patients, n (%)
Age of the patients (years)

10‑30 9 (23.68)
31‑50 16 (42.10)
51‑70 10 (26.31)
71‑90 3 (7.89)

Sex
Male 20 (52.63)
Female 18 (47.36)

Risk factors
Chronic sinusitis 9 (23.68)
Craniofacial trauma 4 (10.52)
Previous nasal surgery 3 (7.89)
Cystic fibrosis 1 (2.63)

Table 2: Topography of the nasosinus mucoceles

Sites of involvement n (%)
Frontoethmoidal sinus 17 (44.73)
Ethmoidal sinus 11 (28.94)
Frontal sinus 7 (18.42)
Maxillary sinus 3 (7.89)

Table 3: Time of consultations  (n=38)

Consultation time (months) Number of patients, n (%)
<1 5 (13.15)
1‑3 14 (36.84)
>3 19 (50)

Table 4: Clinical presentations of the nasosinus mucoceles

Clinical presentations Number of patients (n=38), n (%)
Ophthalmological symptoms

Periorbital swelling 24 (63.15)
Ptosis 9 (23.68)
Blurring of vision 3 (7.89)
Exophthalmos 21 (55.26)
Orbital pain 3 (7.89)
Diplopia 1 (2.63)

Rhinological symptoms
Nasal obstruction 5 (13.15)
Rhinorrhea 4 (10.52)
Epistaxis 2 (5.23)

Neurological symptoms
Headache 4 (10.52)
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nasosinus mucoceles. In this present study, nasal symptoms 
were nasal obstruction  (13.15%), rhinorrhea  (10.52%), and 
epistaxis (5.23%). Both intraorbital and intracranial expansion 
of the mucoceles can lead to symptoms that occurred from either 
direct extension to the orbit or optic nerve compression.[20] 
Direct orbital compression or inflammation of the mucoceles 
through orbital defect manifests orbital symptoms.[21]

The primary investigation of choice is a CT scan of the 
paranasal sinus.[22] MRI can provide a choice. Both CT scans 
and MRIs are considered diagnostic tools for nasosinus 
mucoceles. CT scan of the mucoceles appears as homogeneous 
isodense lesions that do not enhance with contrast if not 
infected.[23] CT scan leads to a diagnosis of the nasosinus 
mucocele, demonstrating a bony erosion of the paranasal 
sinus wall with smooth outward displacement.[24] MRI of 
the nasosinus mucoceles shows variable signal intensity in 
both T1‑ and T2‑weighted images.[25] The signal intensity of 
T1‑ and T2‑weighted images of MRI is based on the content 
and viscosity of the fluid in the mucocele or the degree of 
dehydration.[13] The benefit of CT in comparison to MRI is 
its ability to reveal bony details which are required before 
surgery.[13,26] In this study, a CT scan was performed in all 
patients, whereas MRI report was found in 16 cases out of 38 
study patients.

Treatment of the mucoceles requires addressing the sinus 
obstruction. Surgery is the treatment of choice for nasosinus 
mucoceles.[27] The surgical approach should be used to 
restore a pat for drainage. The mainstay of the treatment of 
the paranasal sinus mucocele or pyomucocele is surgery, 
which ranges from endoscopic sinus surgery to craniotomy, 
and craniofacial exposure, with or without obliteration of 
the sinuses.[27] Previously, surgical treatment involved an 
external approach either through a Caldwell‑Luc operation 
or Lynch‒Howarth incision, paranasal sinus obliteration, 
and osteoplastic procedure.[13] The external approaches for 
nasosinus mucoceles are relatively associated with a high rate 
of morbidity and significant cosmetic deformity. Recently, 
endoscopic sinus surgery proved as a successful technique 
for nasosinus mucoceles. The use of the endoscopic approach 
has also been helpful for the treatment of different skull base 
lesions and sinonasal tumors.[28] The endoscopic approach for 
nasosinus mucoceles is also considered a successful technique 
for low morbidity and low recurrence rate.[29] One study 
showed a total of 24 mucoceles with 15 of them orbital showed 
involvement, all of them were treated by endoscopic approach 
successfully.[30] Wormald et al. treated 16 cases of nasosinus 
mucoceles by modified Lothrop procedure and osteoplastic 
flap obliteration of the frontal sinus.[31] Shah et al. documented 
five patients with nasosinus mucoceles with orbital extension 
managed endoscopically without the requirement of orbital 
reconstruction.[32] Microdebrider is used in endonasal surgery 
with great easiness and good results.[33,34] In this study, all 
cases of nasosinus mucoceles underwent surgical intervention. 
Endoscopic sinus surgery with marsupialization was performed 
on 34 (89.47%) cases, 2 (5.26%) patients underwent an external 

surgical procedure and 2 (5.26%) patients were treated by a 
combination of both endoscopic and external approaches.

Conclusion

The management of the nasosinus mucoceles with 
orbital or intracranial involvement needs coordination 
between otolaryngology, ophthalmology, and neurosurgery 
subspecialties. Ophthalmologic evaluation has to be 
systematically done preoperatively. Imaging plays an 
important role in diagnosis and even in the management of 
the nasosinus mucoceles. Imaging allows the surgeon to have 
a positive diagnosis and exactly show the extension of the 
lesion. Currently, endonasal endoscopic marsupialization is 
considered the accepted mode of treatment.
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