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ABSTRACT

Background
Sphenoid sinusitis is a relatively uncommon finding that typically presents with headaches, head fullness, and chronic
cough. Cranial nerve involvement is rare, and isolated trochlear nerve palsy is distinctly unusual.

Description of Case

We describe a 56-year-old man who presented with subtle diplopia and was found to have a left fourth nerve palsy.
CT and MRI of the brain revealed sphenoid sinus infection compatible with a mycetoma. A potential causal link
between the lesion and the cranial neuropathy remained uncertain. Antibiotic and steroid therapy resulted in no
clinical or imaging improvement, and the patient underwent uncomplicated functional endoscopic sphenoid
sinusotomy with removal of the lesion. At the time of three-month follow-up, the fourth nerve palsy had improved

considerably.

Conclusions

cases.
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INTRODUCTION

Sphenoid sinusitis represents less than 3% of all sinus
infections [1]. Typical clinical presentation includes
headache, nasal discharge, chronic cough, and a sense of
head fullness [1]. Cranial neuropathy has been reported
rarely in this setting [2]. We describe a patient who
presented with an isolated fourth nerve palsy which
improved significantly after endoscopic surgical removal
of a chronic sphenoid sinus infection. This report highlights
the reversibility of cranial neuropathy even in the face of
chronic, long-standing infection of the sphenoid sinus.

CASE PRESENTATION

A 56-year-old surgeon with a long history of migraine
headaches presented to a neuro-ophthalmologist with the
complaint of subtle diplopia over an eighteen-month
period. This was exacerbated by fatigue and noted while

The postoperative improvement in this case highlights the potential reversibility of cranial nerve dysfunction in the
setting of sphenoid sinus infection, even when chronic in nature. We suggest that surgery should be considered in such

cavernous sinus, infection, mycetoma, sphenoid sinus, trochlear palsy

=

working under the operating microscope. Neuro-
ophthalmological evaluation revealed briskly reactive
pupils without an afferent pupillary defect. Extraocular
motility was full in each eye. There was no evidence of
ptosis. Alternate cover testing showed a 1-prism diopter
intermittent left hypertropia in primary gaze that
increased to 2-prism diopters in right gaze and left head
tilt. It improved to a minimal intermittent left hypertropia
in left gaze and right head tilt. This was confirmed with
single Maddox rod. The patient was diagnosed with a left
fourth nerve palsy and given a 2 base-down Fresnel prism
on the left lens.

Brain MR imaging with and without contrast revealed
significant sphenoid sinusitis with chronic inflammatory
changes involving the adjacent clivus and areas of magnetic
susceptibility raising the possibility of a superimposed
fungal infection.
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Figure 1. T-1 weighted axial MR image with intravenous gadolinium contrast showing the sphenoid sinus filled with high
signal intensity, presumed infectious material (black star).

(Figure 1) After consultation with an otolaryngologist, a change in the sphenoid sinus lesion but also revealed
trial of prednisone and antibiotics was instituted with no intralesional calcification further supporting the diagnosis
change in symptoms. A follow-up CT scan showed no of mycetoma.

David Klotz, Michael Lee, Eric S. Nussbaum (2025), Reversible Isolated Trochlear Nerve Palsy Resulting from
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Figure 2. Axial (A) and sagittal (B) CT images showing calcified material (black stars) filling the sphenoid sinus
suggesting the diagnosis of mycetoma.
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(Figure 2) It was unclear whether the isolated fourth
nerve palsy was related to the sphenoid sinus infection.
The patient chose to undergo functional endoscopic
sphenoid sinus surgery. At the time of surgery, multiple
pieces of thick and partially calcified tissued were
removed from the sphenoid sinus and submitted for
histopathologic evaluation, gram stain, and culture. The
procedure was uneventful, and the final diagnosis was
mycetoma. Gram stain was negative, and final cultures
were unremarkable. The patient tolerated the
procedure well without complication. At the time of
three-month neuro-ophthalmology follow-up, the
fourth nerve palsy had significantly improved. Although
it was felt by the ophthalmologist that a prism was no
longer necessary, the patient still noted benefit from a 1
base-down Fresnel prism on the left lens. Further
follow-up is scheduled at the one-year mark.

DISCUSSION

Sphenoid sinusitis typically presents with headache,
head fullness, and chronic cough [1]. Chronic
inflammation with superimposed fungal infection may
occur, and endoscopic sinus surgery is typically
required in such cases [3-5]. The development of cranial
neuropathy most typically affecting vision itself has
been described in rare cases [6-8]. In these instances,
involvement of the optic nerve resulting in vision loss or
dysfunction of the oculomotor or abducens nerve have
been reported most commonly. Trochlear nerve palsy,
as described in our report, is extremely rare [9-11].

Kim et al reported 47 patients with sphenoid sinus
mycetoma. The most common complaints were nasal
symptoms in 27 and headache in 26; eight patients had
impaired visual acuity, and five of these had extraocular
movement restriction. After treatment, visual acuity
improved in 2, and extraocular movement in 2.

The proximity of the sphenoid sinus to major
neurovascular structures provides a clear explanation
for the risk of cranial nerve involvement in this setting
[2]. The trochlear nerve (cranial nerve IV) courses along
the lateral wall of the cavernous sinus, immediately
adjacent to the sphenoid sinus, and can therefore be
affected by expanding lesions such as a mycetoma [13].
In cases of non-invasive fungal infection, the mechanism
is likely related to local inflammatory edema or mass
effect rather than direct invasion [4,14]. These
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processes may irritate the nerve sheath or compromise
vascular supply, leading to neuropathy [14]. This differs
from more aggressive fungal infections, where direct
tissue destruction is typical, but illustrates how even
chronic, non-invasive lesions can still produce cranial
nerve dysfunction that can be reversed when pressure
is relieved through surgical decompression [3,6].

Reports of isolated trochlear nerve palsy due to
sphenoid sinus disease are exceedingly unusual [11,15].
Most cases of cranial neuropathy in this context involve
the abducens (VI) or oculomotor (III) nerves, often in
combination, while trochlear involvement is more
commonly seen as part of broader processes such as
orbital apex syndrome or pansinusitis, as seen in one
reported case involving cranial nerves IlII, IV, and VI
[9,10,15]. Isolated trochlear palsy from a sphenoid
mycetoma has been described only in a few instances,
with most similar cases instead attributed to mucoceles
or inflammatory spread from adjacent sinuses [15].
Importantly, the literature suggests that up to 82% of
cranial neuropathies may improve following timely
surgical intervention, even when the infection is long-
standing [15]. This underscores the importance of
considering early surgical decompression to prevent
the development of irreversible deficits [12,6].

Although improvement in cranial neuropathy following
treatment is unpredictable, the potential for such
improvement has been emphasized in the past [12]. In
large studies, the most common causes of isolated
trochlear nerve palsy in adults include trauma,
microvascular disease, and decompensation of a
congenital palsy [16-17]. In the present -case,
decompensation of a long-standing trochlear palsy was
considered as a possible etiology. Because the causal
relationship between the sphenoid sinus infection and
fourth nerve dysfunction was uncertain, it was
challenging to predict the likelihood of improvement
with treatment. Ultimately, there was meaningful
improvement in the fourth nerve function, strongly
suggesting that the mycetoma had resulted in local
inflammation and irritation causing the neuropathy.
Despite the chronic nature of the infection as well as the
fourth nerve dysfunction, the improvement in our case
suggests that even chronic lesions can improve with
surgical treatment.
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CONCLUSIONS

Although rare, sphenoid sinus infection can result in
irritation of multiple cranial nerves. Despite the fact that
the infection may be long-standing, the present case
highlights the potential reversibility of such cranial
neuropathy with surgical decompression of the
sphenoid sinus. Patients with extra-ocular impairment
due to cranial neuropathy in the setting of sphenoid
sinus infection should be considered for surgical
decompression.
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