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INTRODUCTION

A mucocele is a slowly progressing benign lesion caused by the 
retention of mucous secretions and expansion due to the con-
tinuous obstruction of the orifice of the sinus or a minor salivary 
gland [1,2]. Substances such as prostaglandin E2 and collage-
nase are released at the capsule of the mucocele, which degrades 
the bone and allows the mucocele to expand to adjacent areas. 
Mucoceles develop most frequently in the frontal sinus, the an-
terior ethmoid sinus, and the sphenoid sinus. Common symp-
toms include exophthalmos, limited eye movement, and head-
ache. However, it is very rare that a mucocele in the ethmoid si-
nus induces oculomotor nerve paralysis. Such a case is reported 
here along with a review of the literature.

CASE REPORT

A previously healthy 56-year-old man presented with acute 
headache, ocular pain, and ptosis on the right side beginning 
one day prior to the visit (Fig. 1). The patient did not complain 
of deterioration of visual acuity or any nasal symptoms such as 
rhinorrhea, nasal obstruction, or hyposmia. The patient had no 
history of surgery or facial trauma, and the previous medical 
history was unremarkable.
  On admission, vital signs were normal. General laboratory 
tests, including complete blood count, electrolytes, cholesterol, 
glucose, erythrocyte sedimentation rate, and chest radiography 
were normal. During the ophthalmological examination, visual 
acuity was 20/20 oculus uterque (OU). Confrontation visual 
fields were also normal. Pupils were equal at 4 mm OU with 
normal reactivity and no relative afferent pupillary defect. Duc-
tions were full oculus sinister (OS). The oculus dexter (OD) 
would not adduct beyond the midline; supraduction and infra-
duction were diminished, but abduction was intact. Exophthal-
mometric, biomicroscopic, and ophthalmoscopic examinations 
showed normal findings. Weakening of muscle strength and sen-
sory deterioration that may have suggested myasthenia gravis 
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were not detected in neurological examinations. Serologic tests 
such as acetylcholine receptor antibody, rheumatoid factor, and 
antineutrophil cytoplasmic antibody were all negative.
  Brain magnetic resonance imaging and computed tomogra-
phy (CT) documented no lesions on the brain or orbit. However, 
a mucocele was detected in the right posterior ethmoid sinus. It 
was located beside the apex of right orbit, and there was suspi-
cious bony erosion but no dehiscence of the lamina papyracea 
on the CT images (Fig. 2A). The nasal cavity appeared normal 
upon endoscopic examination. 
  Endoscopic sinus surgery was performed under general anes-
thesia. After shrinking the turbinate mucosa with epinephrine-
soaked gauze, an endoscopic examination was done with a 4-mm 
diameter, 0 degree nasal endoscope. The uncinate process and 
bulla ethmoidalis were serially resected with cold instruments 
under endoscopic view. Ethmoidectomy was performed through 
the third lamella to the posterior ethmoid sinus. At this point, 
the capsule of a mucocele with viscous mucus and yellow fluid 
with inspissated debris was found. There was no bone dehiscence 
on the lamina papyracea under the surgical field. Endoscopic 
marsupialization was performed. Headache and eyeball pain 
were noticeably reduced immediately after the operation. Im-

provement of ocular symptoms was observed at an outpatient 
clinic 2 weeks postoperatively and symptoms were completely 
resolved 4 weeks after operation. The patient has been followed 
for more than 30 months and with no recurrence of symptoms.

DISCUSSION

Mucoceles in the nasal sinus are induced by mucus retention 
caused by the obstruction of the natural orifice due to chronic 
inflammation, allergy, surgery, trauma, and fibrous dysplasia with-
in the nasal sinus [1-4]. Mucoceles are common in the frontal 
and ethmoid sinuses, but development in the maxilla is rare. 
Clinical symptoms vary depending on the location, the cyst size, 
and the involvement of adjacent tissues. Swelling, pain, and oth-
er ophthalmic symptoms appear due to the expansion and com-
pression of adjacent tissues by the mucocele or inflammatory 
infiltration from the mucocele via the ethmoidal vein [1,2,4-6]. 
Oculomotor nerve palsy is a very rare symptom in mucocele 
patients. Well-documented cases of oculomotor nerve paralysis 
complicated by a mucocele have been reported in the English 
literature (Table 1). The sphenoid sinus (six cases) was most com-
mon mucocele site, followed by the frontal sinus (two cases). 
There was no case of an ethmoidal mucocele reported in the 
English literature. 
  Although ptosis was a common symptom among these cases, 
other oculomotor nerve paralyses showed different characteris-
tics according to the involved sinus. The limitation of upward 
gaze was usually observed with frontal mucoceles, while sphe-
noid mucoceles presented complete extraocular oculomotor 
nerve palsy including pupilloparesis. According to the literature 
review, two up-gaze, two medial-gaze, one down-gaze and two 
pupillary limitations were documented in sphenoid mucoceles. 
This phenomenon can be explained by the anatomy of the ocu-
lomotor nerve within the orbit (Fig. 2C). The oculomotor nerve 
divides in the anterior cavernous sinus into superior and inferior 
branches, which enter the orbit through the superior orbital fis-

Fig. 1. Preoperative photodocumentation. The arrow indicates ptosis 
of the right eyelid. 
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Fig. 2. Preoperative images. (A) Two coronal images of computed tomography without enhancement. A small mucocele was found in the right 
posterior ethmoid sinus (left). The arrow indicates the erosion of lamina papyracea (right). (B) T2 weighted magnetic resonance image. The ar-
row indicates the mucocele in the posterior ethmoidal sinus. (C) A simple illustration of the magnetic resonance imaging image. The arrow in-
dicates the suggestive oculomotor nerve pathway from the brainstem. The mucocele resides where the oculomotor nerve spreads its branch-
es superiorly and inferiorly to the external ocular muscles. 
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sure. The superior ramus passes superomedially over the optic 
nerve and supplies the superior rectus and levator palpebrae su-
perioris muscles. The inferior ramus divides into three branches: 
one passes beneath the optic nerve to the media rectus, another 
runs inferiorly to the inferior rectus, and the third runs forward 
to the inferior oblique muscles and is superiorly given off to the 
lower part of the ciliary ganglion. In summary, the superior divi-
sion and the nerve to the medial rectus are located on the supe-
riomedial or medial side of optic nerve, and other nerves, includ-
ing the parasympathetic root, are on the lateral side. Therefore, a 
frontal mucocele may damage the superior division of the ocu-
lomotor nerve, which innervates the superior rectus and levator 
palpebrae superioris muscles by compressing the orbital struc-
tures, while sphenoid or ethmoid mucoceles can compromise the 
medially located branches of the oculomotor nerve to the medial 
rectus muscle. In addition, sphenoid mucoceles can present all 
of the extraocular symptoms of the oculomotor nerve as well as 
pupilloparesis because the orbital apex around the sphenoid si-
nus is very narrow and vulnerable to pressure or local inflam-
mation. In our case, ophthalmologic examinations showed up-
ward, medial, and inferior limitations of eye movement with 
ptosis, indicating the involvement of every oculomotor branch 
except the parasympathetic fiber. It was a very rare presentation, 
but one that could be explained by anatomical relationships. 
  There are some reports about other neuro-ophthalmic mani-
festations of paranasal mucoceles [14-18]. Sphenoid mucoceles 
have been associated with optic neuropathy more often than 
proptosis due to anatomical characteristics [14]. Therefore, sphe-
noid sinus mucoceles may cause orbital apex syndrome present-
ing with visual loss and opthalmoplegia without proptosis [15]. 
Abducens nerve palsy with sphenoid mucocele and trochlear 
nerve palsy with sphenoethmoidal mucocele were also reported 
[16-18]. 

  The pathophysiology of nerve palsy in the orbit caused by 
mucoceles is not well-known. Some authors reported that mu-
coceles probably causes ischemia by compressing the microvas-
cular supply to the nerve, based on the documentation that pap-
illary sparing, usually observed in sphenoid mucoceles, mimics a 
vasculopathic process observed in diabetic ophthalmoplegia [19]. 
Interestingly, frontal mucoceles brake the wall of the frontal si-
nus and extend into the orbit, but sphenoid mucoceles usually 
erode the lateral wall without extension into the orbit or the 
cavernous sinus. These findings might support the mechanism 
by which oculomotor nerve palsy associated with frontal or sphe-
noid mucoceles is caused by direct compression or indirect dam-
age, respectively.
  The principles of treatment are to resect the cyst, including 
the sinus mucosa, completely to prevent recurrence and to se-
cure the orifice of the nasal sinus. Either an extranasal or an in-
tranasal approach may be used. An extranasal approach is per-
formed primarily in cases that may be difficult to manage via an 
endoscopic approach; for example, a cyst in the lateral side of 
the frontal sinus or one divided by the septum. However, the 
use of the extranasal approach has been limited because of es-
thetic problems, difficult postsurgical management and unclear 
postsurgical radiological interpretations. With the development 
of nasal endoscopic surgery, the intranasal approach has been 
performed more widely. This approach reportedly has fewer 
postsurgical complications and minimal mucosal damage and 
offers a better postoperative view for close observation [1,6,9]. 
Most cases were treated with endoscopic marsupialization of 
the mucocele, usually resulting in rapid regression of the oph-
thalmic manifestation within 4 weeks.
  In conclusion, oculomotor nerve paralysis may be an initial 
presentation in paranasal mucoceles. We recommend evaluating 
the paranasal sinuses in cases of oculomotor nerve palsy with-

Table 1. Cases presenting with isolated oculomotor nerve paralysis due to sinonasal mucocele published in the English literature

Author Sex/age Oculomotor symptom Sinus Imaging finding Treatment Recovery time

Freidmann [7] M/48 Ptosis complete  
extraocular 3rd palsy

Sphenoid Internal carotid: displaced  
backwards and laterally

Excision  
via external approach

1 week

Ehrenpreis [8] M/79 Ptosis limited up-gaze Frontal Extension into the orbit Excision  
via external approach

4 weeks

Sethi [9] M/44 Ptosis Sphenoid Erosion of posterolateral wall Endoscopic 
marsupialization

Several weeks

Sethi [9] F/61 Ptosis dilated pupil Sphenoid Erosion of posterolateral wall Endoscopic 
marsupialization

2 days

Lin [10] M/20 Ptosis limited up-gaze Frontal Extension into the orbit Endoscopic 
marsupialization

2 days

Akan [11] F/64 Ptosis limited medial-gaze Sphenoid Extension into cavernous  
sinus and optic canal

Endoscopic 
marsupialization

4 weeks

Prepageran [12] M/72 Ptosis dilated pupil Sphenoid Erosion of side wall Endoscopic 
marsupialization

2 weeks

Vaphiades [13] F/90 Ptosis limited up-gaze Sphenoid Erosion of side wall Endoscopic 
marsupialization

4 weeks

This case M/56 Ptosis limited up-,  
medial-, down-gaze

Ethmoid Erosion of side wall Endoscopic 
marsupialization

4 weeks
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out definitive neurologic or ophthalmologic etiologies. In these 
cases, surgical treatment of the mucocele may improve oculo-
motor nerve palsy. 
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