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ABSTRACT

Introduction: Mucocele may occur in any of the 
paranasal sinuses but the frontal sinus is the commonest 
followed by the ethmoidal sinuses. Frontoethmoidal 
mucocele is a disfiguring benign condition with good 
prognosis when treated promptly but associated with 
both orbital and intracranial complication if neglected. 
The current treatment of choice is functional endoscopic 
sinus surgery (FESS) which is still being developed in 
many low and middle income nations leaving external 
frontoethmoidectomy as the available treatment 
of choice. Case Report: We report two cases of 
frontoethmoidal mucocele with orbital involvement 
jointly managed in our center between January 2011 and 
February 2013 and reviewed the literature. They were 
one male and one female, both presented with unilateral 
proptosis and had external frontoethmoidectomy with 
good outcome. Conclusion: Non-axial proptosis is 
a serious complication of frontoethmoidal mucocele. 
External frontoethmoidectomy is an effective treatment 
of choice especially for massive late presenting lesions 
as ours, where FESS is still at the developmental stages.
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INTRODUCTION

A paranasal sinus mucocele is a cystic epithelial lesion 
containing mucus, usually slow growing with expansive 
and osteolytic features that can involve surrounding 
structures such as orbit and intracranial cavity [1]. The 
frontal sinus is the commonest site, followed by the 
ethmoid, the maxillary and lastly the sphenoid sinuses. 
Though relatively rare, it usually affects adults and very 
rarely children. The two most frequent causes of frontal 
mucoceles are: inflammatory changes and post-traumatic 
or iatrogenically induced scarring of the nasofrontal 
duct [2]. Frontoethmoidal mucocele will cause visual 
impairment and blindness when management is delayed 
[3].

Frontoethmoidal mucoceles have been traditionally 
treated by external frontoethmoidectomy (Lynch–
Howarth operation) or an osteoplastic flap operation but 
this is fast being replaced by endoscopic sinus surgery 
(ESS) especially in developed world. Most centers in 
resource constrained countries, like ours lack either the 
facilities or skills for ESS, or both, yet in others it is only 
evolving. As such, the commonly available treatment 
remains external frontoethmoidectomy, especially for 
large mucoceles.

The aim of this paper is to report our experience with 
huge frontoethmoidal mucocele with late presentation in 
a resource constrained nation and to review the literature.
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CASE SERIES

Case 1
A 54-year-old man presented with 3 years history of 

left-sided frontal swelling, 2½ years history of protrusion 
of the left eyeball, and 2 years history of intermittent 
headache and facial fullness. There was a preceding 
history of nasal congestion. He was referred to us from 
the ophthalmologist to whom he presented for his blurred 
vision.

On examination there was a left forehead mass, 
medial to the left eye, boggy to touch with bony defect and 
proptosis of the left eye, which was displaced outwards, 
downwards, and laterally (Figure 1). Anterior rhinoscopy 
revealed left polypoidal lesion obstructing both the 
inferior and middle meatus with thick mucosecretions.

The ophthalmic examination documented a cystic 
mass on the superomedial part of the left orbit. The 
ipsilateral eye was hypotropic with 15 degree exotropia. 
The visual acuity was 6/9, right eye (RE), 6/9, left eye 
(LE). There was diplopia on left gaze but visual fields 
were within normal limits.

Computed tomography (CT) scan (Figure 2) showed 
a large isodense soft tissue mass arising from the left 
ethmoidal sinus involving the frontal sinus and eroding 
through the upper medial and superior walls of the orbit. 
Partial erosion of the left frontal bone inner table was 
noted but no intracranial extension. The left eye was 
displaced inferiorly and anteriorly.

A diagnosis of frontoethmoidal mucocele was made and 
patient worked up for left external frontoethmoidectomy 
using modified Lynch–Howarth approach.

The surgeries were performed under general 
anesthesia (GA). External frontoethmoidectomy 
operation was performed under GA. The procedure 
offered direct access to both the ethmoidal and frontal 
sinuses with excision of the mucocele and exenteration 

of the diseased mucosa. The sinuses were drained using 
size 24 Foley’s catheter which we further fenestrated for 
more efficient drainage of the ethmoidal sinuses. It was 
introduced from the nasal cavity up to the frontal sinus 
and served as nasofrontal stent as well. The stent which 
was serially shortened were left in place for six weeks 
before removal to avoid premature stenosis. They were 
both followed up for three years without any complaint.

Intraoperatively, the anterior and medial walls of 
the ethmoid sinus were found eroded. The entire cavity 
was filled with dark purulent secretions, mucopyocele 
extending into the frontal sinus obliterating the tables. 
The procedure was well tolerated and the patient was 
discharged on the fifth postoperative day after removal 
of sutures and shortening of the nasal stent. The patient’s 
six weeks postoperative appearance is as in Figure 3.

Figure 1: Preoperative appearance of case 1.

Figure 2: CT scan showing left sided well circumscribed soft 
tissue mass with lateral displacement of the orbit.

Figure 3: Postoperative photograph of case 1.
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Case 2
A 64-year-old woman presented with left painless 

frontal swelling of 11 years duration, protruding left eye 
ball of 8 years duration. There were preceding histories 
of recurrent watery rhinorrhea, sneezing bouts associated 
with allergy more than 10 years before the onset of the 
presenting complaints.

The patient also had history of recurrent headache 
and blurring of vision for which she visited two separate 
ophthalmic centers without relief. She later presented to 
a prayer house where her condition deteriorated contrary 
to the earlier promises. The mass kept increasing in size 
with left eye displacement.

On examination, left superomedial orbital mass, cystic 
with areas of bone deficit measuring about 8 by 8 cm with 
non-axial proptosis of the left eye were noted with visual 
acuity of 6/12 RE and light perception RE. The LE was 
severely displaced forwards, downwards, and laterally 
(Figure 4).

Computed tomography scan showed an expansive 
non-enhancing hypodense mass involving the left frontal 
and ethmoidal sinuses as well as orbital cavity displacing 
the left globe anteriolaterally (Figure 5).

A diagnosis of left frontoethmoidal mucocele was 
made. External frontoethmoidectomy was performed as 
in the first case and was well tolerated. She was discharged 
home seventh day postoperatively. Her postoperative 
appearance was remarkably improved (Figure 6) and 
her left visual acuity improved to hand movement. Both 
patients were followed up for three years without any 
complaint.

DISCUSSION

Mucoceles can be primary or secondary. A primary 
mucocele starts with formation of a cyst from a goblet 
cell gland and grows to expand the sinus. Secondary 
mucocele results from obstruction of the ostium of the 
sinus. The obstruction may be due to (i) chronic sinusitis 
and mucosal edema, (ii) surgical or non-surgical injury, 
and (iii) tumors pressing on the drainage channel [4–6]. 
The patients in our series developed mucocele secondary 
to chronic sinusitis. Paranasal mucoceles predominantly 
affect the frontal sinus (60–65%), followed in frequency by 
the ethmoidal (20–30%), maxillary (10%), and sphenoid 
(2–3%) sinuses [7]. Many other researchers have also 
reported predominance of frontal sinus involvement, but 
in a study by Murat et al. in Turkey, the maxillary sinus 
was the most frequently  affected of eighteen (18) patients 
(n = 9, 50%) [8]. A long-standing untreated mucocele can 
become infected, forming a mucopyocele, putting the 
patient at risk for meningitis/cerebritis, orbital cellulitis, 
and osteomyelitis [8, 9].

Clinical aspects of mucoceles affecting the frontal 
sinus were primarily described by Langenbeck, in 1819 

Figure 4: Preoperative photograph of case 2.

Figure 5: CT scan showing left frontoethmoidal expansile soft 
tissue mass displacing the orbit laterally. Figure 6: Postoperative appearance of case 2.
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and Berthon proposed surgical drainage of this type of 
lesion in 1880. The term mucoceles was introduced by 
Rollet in 1896 and the first histopathological description 
was made by Onodi in 1901 [1]. Mucocele affects all 
age groups but it is more common in third and  fourth 
decade of life according to previous researchers [10–12]. 
While agreeing that no age is immune to development of 
mucoceles, Prajapati et al. found fourth to seventh decade 
to be the peak range [13]. Our patients are in the fifth 
and sixth decade of life respectively. Most researchers 
reported equal sex distribution [14–16], though Agbara et 
al. recorded slight male preponderance (M:F= 1.1:1) [17].

Frontoethmoidal mucocele is relatively uncommon 
in Nigeria. Usually unilateral but bilateral disease 
has been reported in Nigeria [3, 18]. Only two cases 
of frontoethmoidal mucocele were seen in our center 
within a two year period of this study, thus supporting 
the relative rarity of these lesions in Nigeria. Also our 
patients fall within the reported age bracket.

Mucocele is a cystic lesion of the epithelial recover layer 
that affects the paranasal sinuses, contains thick mucus, 
and has slow growth and expansive characteristics. Its 
etiology has not been fully defined yet, but it is believed 
that it is caused by obstruction of the drainage ostium 
of affected paranasal sinus owing to chronic processes 
of rhinosinusitis (infectious or allergic), nasosinusal 
polyposis, craniofacial trauma, previous surgery, benign 
tumors (osteomas, bone fibrous dysplasia), or malignant 
neoplasms [19, 20]. Development of mucocele in children 
with cystic fibrosis of the pancreas and chronic sinusitis 
has been reported thereby suggesting the hypothesis 
that intrinsic factors that alter the production of mucus 
may play a role in the development of these lesions 
[21]. Madani’s series however did not implicate cystic 
fibrosis in any of their pediatric cases [8]. That mucocele 
develop as a complication of chronic rhinosinusitis has 
been collaborated by a study by Fasunla and Nwaorgu in 
Ibadan, Nigeria [19]. Like in our study, all our patients 
presented with initial history of nasal congestion which 
were unfortunately neglected or trivialized. Mucocele 
can also be a complication of nasal surgeries. Busaba and 
Salman reported a large series of ethmoidal mucocele as 
a late complication of endoscopic ethmoidectomy some 
of which were actually treated by external approach [20].

There are various theories in the pathogenesis of 
mucocele like pressure erosion, cystic degeneration 
of glandular tissue, and active bone resorption 
and regeneration [22]. Active bone resorption and 
regeneration theories are supported by greater number of 
evidence. A number of bone resorbing factors have been 
found in mucocele mucosa like prostaglandin E2 (PGE2), 
leukotrienes, hydroeicosatetraenoic acids (HETEs), and a 
range of cytokines. Also increased levels of interleukin-α 
(IL-α), IL-1β and tumor necrosis factor-α (TNF-α), 
vascular adhesion molecules, endothelial leukocyte 
antigen, e-selectin, and intracellular adhesion molecule 
(I-CAM) are found in mucocele lining in comparison with 
normal controls. In normal situation, new bone formation 

is balanced by osteolysis. In mucocele, the balance is just 
tipped in favor of osteolysis facilitating expansion of 
lesion [22].

Presentation depends upon the site and size of 
mucocele, and degree of bone erosion. Due to close 
proximity of the ethmoids to the orbits, majority of 
these mucoceles have intraorbital extensions giving rise 
to superior nasal/orbital palpable mass, proptosis, and 
diplopia. They can also extend into the nasal cavity or 
intracranially [23].

Since mucocele expands in the direction of least 
resistance, frontal mucocele tends to erode the thin 
bone of the superior orbital wall extending into the orbit 
and displacing the globe inferiorly. Majority therefore 
present to the ophthalmologist with ocular symptoms 
such as diplopia, ptosis, proptosis, and epiphora due to 
displacement of globe [14, 24]. Orbital symptomatology is 
influenced by the specific area of bone erosion. Thus in a 
large frontoethmoidal mucocele the clinical picture varies 
according to whether bone erosion occurs anteriorly or 
along the orbital roof near the apex. In the later situation 
the condition may present at the early stage with blurring 
of vision or defect in the visual field [25]. Loo et al. 
reported that frontoethmoidal mucocele was second to 
rhinosinusitis in ear, nose, and throat (ENT) diseases 
causing ocular manifestation [26].

In our environment patients usually present after 
a long delay as they would usually have consulted the 
traditional or spiritual healers and quacks before coming 
to the specialist thereby increasing the likelihood of 
orbital and/or intracranial extension. Commonly these 
patients present more with ophthalmic symptoms 
which include periorbital swelling, proptosis, diplopia, 
epiphora, visual impairment, strabismus, and orbital 
cellulitis. Orbital cellulitis could occur if in long-standing 
case, the mucocele ruptures and spills into the orbit or 
as a complication of surgery. In our case study, all our 
patients presented with proptosis as well as periorbital 
swelling similar to the study of Ajaiyeoba et al. at Ibadan, 
Nigeria [27].

Consequently, these patients usually present to 
the ophthalmologist first before presenting to the 
otorhinolaryngologist. An unsuspecting ophthalmologist 
may further delay the patient. In this study, our first 
patient presented to ENT clinic 3 years after presentation 
to an ophthalmologist while the second came to us 11 
years after first encounter with an ophthalmologist in a 
different center. Worse still in our environment patients 
regard all sorts of eye professionals as ophthalmologists, 
these are not surgeons and may delay the patient on false 
hopes.

Computed tomography (CT), pre- and post-contrast, 
is currently the diagnostic method of choice for paranasal 
sinus pathology. On the basis of three-dimensional 
reconstructions, the localization and extent of a mucocele 
can be precisely determined and possible bone erosion 
can be diagnosed. Moreover, the surgeon obtains 
important information on the individual anatomy of 
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the frontal sinus and the other paranasal sinuses. This 
knowledge is an important prerequisite for planning 
surgical interventions [2, 28, 29]. However magnetic 
resonance imaging (MRI) may be helpful whenever 
there is extension beyond the sinus boundaries and in 
differentiating mucocele from meningoencephaloceles 
and other expansile sinonasal lesions [30].

Treatment of mucocele is surgical. The goals of 
surgery are eradication of the mucocele with minimal 
morbidity and prevention of recurrence. Gupta et al. 
observed that surgical approaches are based on the 
size, location, and extent of the mucocele [31]. Surgical 
approaches could involve an external approach (Lynch–
Howarth frontoethmoidectomy) or osteoplastic flap with 
sinus cavity obliteration [24]. The patients in our series 
both had successful frontoethmoidectomy, also all the 12 
patients in a ten (10) year review in Southwestern Nigeria 
and all had similar external approach [32]. Endoscopic 
drainage has been advocated so as to allow preservation 
of the frontal sinus mucosa and maintenance of a patent 
frontal recess [33].

Open surgery remains a valid procedure in frontal 
mucoceles with orbital and/or cranial extension or 
osteomyelitis, and in developing world where only few 
centers have facilities for endoscopic nasal surgery [34]. 
Late presentation and extensive disease favor radical 
approach [19]. Both patients in our series presented 
late and had orbital extension thereby favoring radical 
procedure.

External approach is indicated in cases where the 
anatomical extent of the disease or previous surgery 
restricts visualization and access to the frontal sinus. 
If the mucocele of the frontal sinus cannot be accessed 
through an endonasal access and if a lasting drainage 
function thus cannot be guaranteed, an extranasal, 
transfacial procedure is indicated [2]. Some researchers 
have actually found combined endoscopic and open 
approach very useful in some of their patients [35, 36].

However, in the developed world with modern facilities 
and expertise, FESS is the current treatment of choice. 
Its advantage being that morbidity and mortality are 
reduced, no external incision is involved and endoscopic 
examination can be performed for regular follow-up of 
these patients.

There is need for multidisciplinary approach in 
the management of non-thyroid unilateral proptosis 
irrespective of the method to be used [37]. In both cases 
the ophthalmologists and the otorhinolaryngologists 
worked together to optimize outcome.

CONCLUSION

Frontoethmoidal mucocele is a relatively rare 
benign lesion that presents with painless periorbital 
swelling usually neglected until it becomes massive 
and disfiguring. When treatment is delayed it can 
lead to very serious ophthalmic and neurosurgical 

complications. Though currently FESS is the advocated 
and common procedure in developed world, external 
approach of frontoethmoidectomy (Lynch–Howarth 
approach) remains relevant in developing nations due to 
one or combination of the following: late presentation, 
unavailability or scarcity of the equipment, the long 
learning curve, and cost of the maintenance. Due to 
late presentation our patients presented with massive 
mucocele with orbital extension and were managed 
successfully with external frontoethmoidectomy. More 
importantly this paper joins many of its kind to advocate 
for prompt and appropriate referral and multidisciplinary 
cooperation in management of frontoethmoidal mucocele.
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