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Introduction:

Paranasal sinus mucoceles are mucus-containing 
benign cysts arising from the paranasal sinus 
mucosa, lined by pseudostratified respiratory 
epithelium.1-3 When these mucus-filled cysts become 
infected, they are referred to as mucopyoceles.1 
Paranasal sinus mucoceles are uncommon, the least 
common type of which is the SSM. SSMs comprise 
only 1-2% of all paranasal sinus mucoceles.1,4-6 The 
most common sinus mucoceles originate in the 
frontoethmoidal sinus; males and females seem 
to be equally affected.2,5 The most common age of 
presentation is 30-60 years, with a range of 8-83 
years.6 Less than 200 cases have been reported 
in the English-language literature.6 However, the 
prevalence of paranasal sinus mucoceles, including 
SSMs, may be greater than reported in the literature, 
given that mucoceles can remain asymptomatic for 
a prolonged period of time. 
	 The differential diagnosis for an SSM in-
cludes: cerebral aneurysms, pituitary adenomas, 
craniopharyngiomas, meningiomas, gliomas, chor- 
domas, nasopharynx and skull base tumours, 

optic neuritis, and anterior clinoid process and 
other paranasal sinus mucoceles.1,3,5-7 The broad 
differential, ambiguous presentation of symptoms 
and the rarity of SSMs often result in their 
misdiagnosis.6 
	 In this report, we present a unique case of an 
SSM presenting with pituitary stalk dysfunction 
(causing hyperprolactinemia), hypopituitarism 
(manifesting as subclinical hypothyroidism and 
hypocortisolaemia), SIADH, adrenal insufficiency 
(due to the hypocortisolaemia), anosmia and chronic 
unilateral vision loss. To our knowledge, this is 
the first reported case of an SSM resulting in this 
unique constellation of endocrine abnormalities, 
vision loss and anosmia. Finally, this case highlights 
that, even with severe, chronic symptoms, surgical 
intervention can lead to complete symptom 
resolution with a return to baseline functioning.  

Case

A 49-year-old woman presented with a four-day 
history of nausea and vomiting, and a two-day history 
of headache and dizziness. The initial evaluation 
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dL and symptoms consistent with SIADH. In 
addition, a cortisol response of 14.6 μg/dl after a 
cosyntropin stimulation test was consistent with a 
diagnosis of pituitary stalk dysfunction and adrenal 
insufficiency. 
	 The patient was referred to otolaryngology/head 
and neck surgery. A chart review identified a history 
of a large sphenoid mass on computed tomography 
(CT) imaging (Figure 4). The mass had been first 
identified six years earlier as SSM disease with 

of this patient in the emergency department (ED) 
was concerned with possible gastroenteritis, with 
conservative measures initiated. 
	 A medical student noted that the patient also 
complained of vision loss, which led to a more 
detailed history and physical being taken. The 
patient described increased nasal congestion, 
rhinorrhoea and coughing in the days leading up to 
hospital admission. She also reported symptoms of 
progressively increasing vision loss in her left eye 
in the previous two years, which had increased in 
severity in the two days prior to admission. 
	 Evaluation in the ED revealed an acutely ill 
female in moderate distress. A physical examination 
showed that left pupillary dilation was greater than 
that of the right, while there pupillary light reaction 
(+++) was observed in both the right eye and (+) the 
left eye. Extra ocular movements were intact. There 
were no visible facial deformities, including no 
ocular or nasal malformation. A nasal examination 
revealed a midline septum without obstruction and 
normal turbinates without purulent discharge. No 
nasal polyps were identified. The House-Brackmann 
evaluation of facial nerve dysfunction was Grade 
I. The remainder of the physical examination was 
unremarkable.
	 An ophthalmology consultation was made. An 
ophthalmologic examination revealed mild cataracts 
and age-related macular degeneration in both 
eyes. Visual acuity in the left eye was decreased 
compared to right eye. There was decreased light 
perception in the left eye with likely Marcus Gunn 
pupil presentation. Digital tonometry of the left eye 
was normal. A dilated fundoscopic examination 
showed no swelling or obvious pallor of the optic 
disc. Ophthalmology recommended imaging. 
	 Magnetic resonance imaging (MRI) identified 
a large non-enhancing expansive mass centred 
in the left sphenoid sinus and bulging intra-
cranially, splaying the optic nerves and abutting 
the optic chiasm. The lesion neared the pituitary 
infundibulum posteriorly with appreciable thinning 
of the bone superiorly. The size of the mass was 46 
x 32 x 44 mm (AP x TV x SI) and a diagnosis of an 
SSM was made (Figures 1-3). These MRI findings 
led to an otolaryngology consultation.  
	 Laboratory evaluation in the ED revealed 
severe hyponatremia with a value of 111 mEq/L. 
Endocrinology work-up revealed partial hypo-
pituitarism with an abnormally elevated prolactin 
level of 40 ng/ml, a low free T4 level of 0.5 ng/

Figure 1

Axial post-T1 fat saturation with a gadolinium MRI scan 
showing an SSM at the time of presentation. Radiology 
measurements are noted on the image. 

Figure 2

Coronal post-T1 fat saturation with gadolinium showing an 
SSM at the time of presentation. 
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drainage. Mucopus was drained and culture of the 
specimen was taken for analysis. A microdebrider 
was used to enlarge the sphenoidotomy to allow 
for continued drainage. The sphenoid sinus was 
irrigated once drainage of mucopus was complete 
(Figure 6). Nasal packing was placed and the 
patient was taken to the post-anaesthesia care unit 
in a stable condition. 
	 The post-operative report of the culture 
specimen was significant for Staphylococcus 
aureus, with the patient treated with Doxycycline. 
The post-operative course was significant in terms 
of a dramatic improvement in left-eye vision and 
a return of olfaction on post-operative day 1. As 
the anosmia was previously unrecognized, formal 
olfactory testing was not administered. On the 
resolution of hyponatremia, the patient was started 
on corticosteroid replacement therapy. Thyroid 
replacement was held initially and reassessment as 
an outpatient was advised. Additional symptoms of 
nausea and vomiting resolved after surgery as well. 
Prolactin levels returned to normal within 10 days 
post-operatively. The patient reported to be feeling 
well without any symptoms of nausea or vomiting. 
Mild headache and scant nasal drainage were 
noted. Vision returned to normal and the patient 
did not express any new complaints. Post-operative 
nasal endoscopy showed a well-healed sphenoid 
osteotomy and no debris in the sphenoid sinus was 
appreciated (Figure 7). 

significant enlargement in size and density on CT 
evaluation three years prior to the diagnosis (Figure 
5). 
The decision to proceed with surgery and emergent 
decompression was made. The surgeon proceeded 
with functional endoscopic sinus surgery with image 
guidance. The patient provided informed consent. 
The sphenoid sinus was entered endoscopically 
from the nasal canal. A small opening in the 
anterior wall of the sphenoid sinus was made for 

Figure 3

Sagittal post-T1 fat saturation with gadolinium showing an 
SSM at the time of presentation. Radiology measurements are 
noted on the image. 

Figure 4

Axial non-contrast head CT scan showing sphenoid sinus 
disease (six years prior to presentation).

Figure 5

Axial non-contrast head CT scan showing enlargement of an 
SSM three years after it was initially noted (three years prior 
to presentation).
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erosion of the bony walls of the sinus,1,3,7 resulting 
in the remodelling of adjacent bone.12 These 
mucoceles not only damage nearby structures 
through compression, but also contribute to local 
inflammation and infection. The compressive 
effects cause tissue ischemia as a result of vascular 
compromise.1,5 For example, some mucoceles 
exert direct pressure on the optic nerve, causing 
ischaemic changes and venous congestion.7 As the 
mucocele grows, it can also lead to optic nerve 
damage as a result of infection and inflammation 
spreading to the nerve via a bone resorption site 
or cleavage in the optic canal wall. An analogous 
mechanism of injury explains the rare pituitary 
dysfunction seen in SSMs. Although less common, 
patients with mucoceles that abut the pituitary gland 
may present initially with symptoms related to 
pituitary dysfunction, such as hyperprolactinemia. 
Other anatomically important structures near the 
sphenoid sinus, which are at potential risk from 
injury, include: the optic chiasm, internal carotid 
artery, cavernous sinus (with cranial nerves III, IV, 
and VI), maxillary nerve (cranial nerve V2) and 
vidian nerve.1

	 The most common symptoms of an SSM, in 
order of prevalence, include: headache (30-90% of 
cases), oculomotor palsies (55%, most commonly 
involving cranial nerve III), ENT symptoms (38%, 
hypoacusis, nasal obstruction, anosmia, nasal 
discharge), vision loss (20-58%), exophthalmos 
(25%) and optic neuropathy (18.8%).1,2,5 When 
headache does occur, it is typically retro-orbital 
and unilateral. Vision loss is classically unilateral, 
partial or complete, and can either be painful 

Discussion:

The most commonly cited risk factors for SSM 
include: trauma, infection, prior sphenoidal sinus 
surgery and head/neck radiation.5 In fact, 75% of 
patients with sinus mucoceles were found to have 
had a history of sinus surgery in the past, most 
commonly for nasal polyposis.2,8 Barotrauma from 
scuba diving5 has also been implicated in at least 
one case of an SSM. As the sphenoid sinus does 
not completely pneumatize until about 12 years of 
age, SSMs are not often seen in children, and never 
before three years of age.5,6 
	 Though alternate hypotheses exist, the obstruction 
of sinus ostia, leading to the accumulation of mucus 
secretions, is the most widely accepted aetiology 
for sinus mucoceles.1 Nasal polyposis, chronic 
sinusitis, mucosal thickening, allergic rhinitis, 
bony overgrowth, and local fibrosis have all been 
implicated in the mechanical obstruction of sinus 
ostia.1,3,7 SSMs have also been reported as rare 
complications of transphenoidal surgery.9-11 In fact, 
the incidence of SSMs has been on the rise since 
the 1990s, paralleling the increased utilization of 
endonasal endoscopic surgery.2,9-11

	 While benign, sinus mucoceles have a tendency 
to expand slowly and cause symptoms as they 
progressively compress nearby anatomical struc-
tures.1 As they expand, they can cause resorption/

Figure 7

One-month post-operative nasal endoscopy showed a well-
healed sphenoid osteotomy with no debris in the sphenoid 
sinus.

Figure 6

 Intra-operative photo. 
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	 Moreover, our patient presented with both 
anosmia and vision loss. The patient’s vision loss 
had progressively worsened over two years, with 
acute exacerbation two days prior to presentation. 
Both vision loss and anosmia occurred due to direct 
nerve compression and local inflammation. Vision 
loss presentation in SSMs can be varied, with 
some patients presenting with acute vision loss, 
while others present with chronic vision loss. Both 
anosmia and vision loss are found in the minority of 
SSM patients.
	 An MRI and/or CT scan are typically used to 
make the diagnosis of an SSM.15 MRI signals 
often vary according to the age of the lesion, 
which may serve diagnostic utility.2 CT scans may 
be better at detecting damage to the sinus’ bony 
walls and delineating anatomical landmarks.1 Both 
scans typically show an SSM as well-defined and 
smooth, while only displaying peripheral contrast 
enhancement in the hyper-vascular inflammatory 
areas lining the sinus cavity.6 SSMs often appear as 
hyper-intense, homogenous masses on T2-weighted 
MRI; however, on both T1- and T2-weighted MRI, 
there have been cases of an SSM showing a low-
intensity signal.6,15 Although polyps and tumours 
are also on the differential, they would classically 
appear with lower attenuation and have more solid 
components on MRI.15 
	 The most frequently isolated organisms in SSM 
are gram-positive organisms (S. aureus, S. epidermidis 
and Streptococci).6 Anaerobic bacteria species, 
fungi (Chlamydia, Aspergillus), and gram-negative 
bacteria (H. influenza, E. coli, Pseudomonas aerugi- 
nosa, Proteus) are less commonly isolated.6 Post-
operative analysis of cultures taken from our patient 
identified the growth of Staphylococcus aureus. 
	 Prompt diagnosis and early surgical intervention 
is paramount in terms of maximizing patient 
outcomes and recovery.1,3,4 Surgical decompression, 
in some capacity, ought to be performed as soon 
as possible in order to preserve visual function 
and minimize permanent damage to surrounding 
structures. The treatment of choice, used in 75% 
of reported cases, is endoscopic intra-nasal sphe-
noidectomy with marsupialization, as it allows for 
drainage and ventilation of the sinus, along with 
decompression of the surrounding structures.1,5,8 
While no definitive guidelines are published, 
treatment suggestions can be surmised from case 
reports documenting long-term outcomes in patients’ 
receiving therapy on dichotomous timelines.3 The 

or pain-free. Other common symptoms include 
cranial nerve palsies and proptosis. Less common 
symptoms include ophthalmoplegia and orbital 
cellulitis.6 20% of SSMs are asymptomatic and 
found incidentally.2 Pituitary/endocrine dysfunction 
symptoms are extremely rare in this population. 
In fact, Hejazi et al. reviewed all 130 cases of 
SSM reported in the literature and found only 
four cases of endocrine disorder and one case of 
panhypopituitarism. Glezer et al. estimated that less 
than 6% of patients with an SSM present with one 
or more symptoms of pituitary dysfunction.13 The 
most common symptom of pituitary dysfunction in 
all reported cases of an SSM is hyperprolactinemia.
	 In addition to hyperprolactinemia, our case 
identifies other manifestations of hypopituitarism, 
including hypocortisolism, which results in adrenal 
insufficiency, and symptomatic SIADH with 
hyponatremia. Our patient also presented with 
subclinical hypothyroidism with a low free level 
of T4, but a normal range of TSH. There was no 
identifiable disruption in the hypothalamic-pituitary-
gonadal axis, as evidenced by normal FSH and LH 
levels. Based on our extensive literature search, 
we did not find any other case report of an SSM 
involving a similar endocrinological presentation. 
As such, there is limited literature to date on the 
presence of pituitary dysfunction in relation to 
SSMs. The mechanism of pituitary stalk dysfunction 
involves extrinsic compression from the expanding 
mucocele, leading to reduced dopamine levels. The 
local pressure from the enlarging mucocele and the 
resultant inflammatory changes may have disrupted 
the inhibitory dopaminergic control between the 
hypothalamus and pituitary, thereby leading to 
hyperprolactinemia.14 The hypocortisolaemia seen 
in our patient likely resulted from the suppression 
of ACTH release, as well as compression by the 
expanding mucocele. The prolonged decrease in 
the top-down ACTH stimulus to the adrenal gland 
prevented production and secretion of cortisol, while 
leading to the diagnosis of adrenal insufficiency. 
This was confirmed by a cosyntropin stimulation 
test; the patient had a poor cortisol response to 
exogenous ACTH, indicating that the adrenal glands 
may have become hypoplastic. Our patient also 
presented with SIADH-causing hyponatremia. As 
with the other endocrinopathies seen in our patient, 
the aetiology of SIADH was likely the result of the 
dysregulation of ADH secretion in the CNS due to 
the mass effect from the growing SSM. 
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	 The most important predictive factors for patient 
outcome include: pre-operative functioning status 
and chronic vs. acute presentation of symptoms. 
For patients with vision disturbances, the greatest 
improvement in visual acuity, post-operatively, 
is seen in cases of an SSM with slow, limited 
expansion and minimal symptoms pre-operatively.5 
Poor prognostic factors include: poor pre-operative 
visual acuity, loss of light perception and symptoms 
lasting more than one to two months.5,7 Based on 
this literature, our patient’s prognosis was bleak. 
However, given her extensive recovery, our case 
highlights that recovery to baseline is possible, 
even in chronic cases. Overall, 75% of SSM 
patients reported some degree of post-operative 
improvement in visual acuity.1 Mowatt et al. 
reported that 55.5-62.5% of patients presenting 
with optic neuropathy had complete resolution 
post-operatively. Recurrence rates of sinus muco-
celes (not just SSMs), or a second post-operative 
paranasal sinus mucocele in another location, have 
been reported as high as 23.5%.2 As mentioned 
above, the surgical treatment of an SSM is also 
a risk factor for developing a paranasal sinus 
mucocele, which may explain the high recurrence 
rate. 
	 The degree of patient follow-up care is contingent 
on each individual patient’s symptoms. A patient 
with vision loss and endocrine abnormalities, 
such as our patient, should be followed by both 
ophthalmology and endocrinology post-operatively. 
In any case, considering the chance of recurrence, 
close follow-up with otolaryngology is advised. 
Ideally, close follow-up will detect asymptomatic 
lesions prior to ensuing complications.2

	 Topics for future study include: 1) delineating 
the predisposing factors, biologic behaviour and 
genetic background of these benign cysts; 2) 
identifying the incidence of recurrence in patients 
with a surgically treated SSM; 3) quantifying the 
benefits of surgical vs. medical management of an 
SSM; 4) exploring options to reduce recurrence 
rates of an SSM, as well as publishing appropriate 
patient follow-up guidelines; 5) understanding 
which factors contribute to certain patients with 
chronic symptoms making full recoveries, while 
others do not; 6) recognizing long-term outcomes of 
an SSM and its treatment (e.g., any complications 
or associated diseases); and 7) creating guidelines 
that address appropriate treatment plans and 
surveillance for patients with an SSM. 

majority of previous reports advocate for surgery 
within the first 48 hours of presentation to 
maximize clinical outcomes.1,7 In the case of visual 
disturbance, surgical intervention will preferably 
be made within 24 hours.1 Optical atrophy begins 
six to ten days after visual disturbance. Thus, any 
surgical delay after six days is correlated with a 
poorer prognosis. Nevertheless, there have been 
several cases of considerable visual recovery, 
despite a month or more of surgical delay.1 For 
example, our patient presented with a progressive 
left-sided visual defect over a two-year time period, 
with complete loss of vision in the days prior to 
admission. Although she presented late and with 
severe symptoms, the post-operative course was 
significant for the complete return of vision. Thus, 
while early diagnosis and surgical intervention 
are optimal, even patients presenting late with 
severe symptoms (e.g., complete vision loss) can 
potentially benefit substantially from surgery.7 

	 Medical decompression is also possible with 
high-dose steroids (prednisone), IV antibiotics and 
nasal decongestants.5 Antibacterial therapy should 
be based on the most likely organism (i.e., gram-
positive bacteria). However, if unable to isolate 
bacteria on culture, empiric antibiotics ought to be 
used to capture all possible causative agents. Nasal 
decongestants help alleviate ostial inflammation 
and allow for drainage, and thus decompression, 
of the mucocele.5 Decompression will reduce the 
secondary mass effect symptoms of the SSM. 
Steroid efficacy is linked to their ability to halt 
the spread of inflammation. For instance, steroid 
therapy helps to alleviate inflammatory optic 
neuritis.5 Yet, steroids ought to be used with 
caution, as they can dampen patients’ natural 
immune response. Since SSMs can be safely and 
effectively treated by a minimally invasive surgical 
technique, strict medical management is not advised 
unless underlying co-morbidity precludes surgical 
intervention. However, medical management still 
plays a potential role in therapy. Medical mana-
gement has been shown to preserve vision 
while awaiting surgical intervention.5 Nonethe- 
less, surgical intervention should not be delayed 
in favour of finishing medical therapy, as medical 
management alone has led to poor patient out-
comes.6 Intra-orbital haematoma, abscess, cerebral 
empyema, meningitis, optic neuritis and CSF leak 
have all been reported as complications of untreated 
SSMs. 
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Despite what is reported in the literature, our study 
illustrates that, in cases of chronic symptoms, 
surgical intervention can still potentially result in 
the significant recovery of functioning; in our case, 
endocrine abnormalities, anosmia and vision loss 
returned to baseline post-operatively. Regardless, 
we advise prompt surgical intervention upon 
diagnosis in order to maximize patient outcomes. 
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Our case highlights the importance of a multi-
disciplinary team. It is highly unlikely that patients’ 
with SSM symptoms will present first to an 
otolaryngologist. Neurologists, ophthalmologists, 
primary care and ED physicians are much more 
likely to represent the first line in the work-up of 
an SSM.4 For instance, in our case, the patient was 
being worked up by the ED for viral gastroenteritis, 
due to severe nausea and vomiting on presentation. 
A medical student first noticed the patient’s 
vision loss, which triggered an ophthalmologist 
consultation, leading to an MRI order revealing 
the underlying SSM, thereby confirming to the 
diagnosis. 
	 This case suggests that providers should 
remember to add SSMs to the differential of any 
patient presenting with vision loss, anosmia, 
pituitary dysfunction, headache and nausea/
vomiting. Examples of pituitary dysfunction, 
which ought to trigger SSM work-up, include 
hyperprolactinemia, galactorrhoea, adrenal insuffi-
ciency, hypocortisolaemia, and SIADH with hypo-
natremia. This is essential, as misdiagnosis has led 
to improper surgical interventions (e.g., frontal 
craniotomy) leading to serious complications (e.g., 
meningitis and brain abscess).6 Moreover, given 
that patient outcomes are improved with urgent 
surgical intervention, the inclusion of an SSM on 
the differential will lead to prompt treatment.

Conclusion:

In conclusion, we report, for the first time, a unique 
case of an SSM presenting with chronic unilateral 
vision loss, anosmia, pituitary stalk dysfunction 
(causing hyperprolactinemia), hypopituitarism 
(manifesting as subclinical hypothyroidism and 
hypocortisolaemia), SIADH, and adrenal insuffi-
ciency (due to the hypocortisolaemia). To date, 
no other SSM has presented with this unique 
constellation of endocrine abnormalities, vision loss 
and anosmia. This case reinforces the importance of 
adding SSMs to differentials of patients presenting 
with vision loss, anosmia and/or pituitary 
dysfunction. Not doing so leads to improper work-
up and increased time between presentation and 
intervention. Moreover, misdiagnosing an SSM 
can result in negative patient outcomes due to 
improper intervention and serious complications of 
an untreated SSM.6 Our case also emphasizes the 
importance of early intervention in treating SSMs. 
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