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A 59-year-old male who presented with a nonspecific headache at the vertex, resembling retrobulbar optic neuritis, was treated as
such but did not show any improvement. Although optic nerve compression from sphenoid mucocele was finally discovered, the
delayed diagnosis and improper treatment led to a permanent visual loss. Optic neuritis could be caused by a common problem,
“mucocele/sinusitis,” but might be easily overlooked in general practice. Rhinogenic optic neuropathy should, therefore, be
considered in every case of optic neuritis whenever atypical presentation occurs or is unresponsive to high-dose steroid treatment.

1. Introduction

A 59-year-old healthy male presented with a nonspecific
headache at the vertex followed by sudden painless visual loss
of the right eye. Ophthalmologic examination showed visual
acuity of no light projection with a relative afferent pupillary
defect. No diplopia was found. The intraocular pressure,
optic disc appearance, and other neurological assessments
were normal. Routine blood tests and echocardiogram were
unremarkable. Magnetic resonance imaging (MRI) of the
brain and orbit performed 2 days after the headache inci-
dent revealed minimal fluid surrounding the optic nerve
sheath suggestive of mild swelling of the optic nerve sheath
papilledema. A follow-up computerized tomography (CT)
of the brain 6 days after the onset was unremarkable. With
the initial diagnosis of right optic neuritis, he was given
intravenous dexamethasone 96mg/day for 2 days and then
switched to oral prednisolone for 3 days.

Because of no improvement within onemonth, he sought
for the second opinion, which revealed persistently no light
perception of the right eye with the temporal pallor of the
optic disc but normal macula and vascular trunks. Complete

blood count, lipid panel, hepatitis profile, anti-HIV, thyroid
function, erythrocyte sedimentation rate, C-reactive protein
level, autoimmune screening tests, and AQP4-antibody were
all unremarkable. Intravenous methylprednisolone 1 g/day
for 3 days was given but no improvement was observed.

The previous MRI brain and orbit images were reviewed
(Figure 1). Axial STIR T2W showed questionable mucocele
of the right sphenoid sinus or sphenoidal sinusitis but the
architecture of the optic nerve was not well defined. Coronal
FLAIR T2W showed right sphenoidal pathology but the
right optic nerve was not well delineated. Thinner slice and
contrasted study should have been performed for the definite
diagnosis of optic neuritis.

Two weeks later, another MRI of the brain and orbit
demonstrated focal hyposignal T1/hypersignal T2 retention
cyst, adhering to the right lateral sphenoidal wall, around the
right optic nerve canal with mild surrounding enhancement,
along the mucosa and around the optic nerve canal, and
focal mild swelling with ill-defined hypersignal T2 change
and faint enhancement of the corresponding intracanalicular
portion of the right optic nerve.
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Figure 1: Magnetic resonance images of the brain and orbits. (a) Axial STIR T2W showed questionable mucocele of the right sphenoid sinus
or sphenoidal sinusitis (white arrow) but the architecture of the optic nerve was not well defined. (b) Coronal FLAIR T2W showed right
sphenoidal pathology but the right optic nerve was not well delineated.

(a) (b)

Figure 2: Computerized tomography of paranasal sinus. (a) Anatomical location of Onodi cell (OC); right (rt.SpS) and left sphenoid sinus
(lt.SpS). (b) Open roof of superior wall of right sphenoid sinus (white arrow).

The multidetector computed tomography (MDCT) of
the paranasal sinuses illustrated a nonenhanced soft tissue
density lesion in the right sphenoid sinus and no visualization
of the superior wall of the right sphenoid sinus, adjacent to
the right optic canal, as well as a wall that became thinner
by either pressure effect of right sphenoid lesion or bony
destruction (Figure 2). There is a loss of perioptic CSF space
at the intracanalicular segment of the right optic nerve.
Provisional diagnosis with sinusitis-induced optic neuritis
was made.

Right posterior ethmoidectomy, sphenoidotomy, and
draining the content in the Onodi cell (Figure 3) were
performed and found whitish bloody mucoid discharge in
the Onodi cell with dehiscence of the superior wall exposing
the right optic nerve. The culture of the pus was negative for
organisms. Amoxicillin/clavulanic acid was given for 10 days
but the visual acuity did not show further improvement. The
patient showed no improvement after the surgery, probably
because of the long period of compression as evidenced by
the presence of optic atrophy.

2. Discussion

The Onodi cell or sphenoethmoidal cell, first described by
Adolf Onodi in 1904 [1], is a posterior ethmoid air cell that
lies superior to the sphenoid sinus and is in close proximity
to the optic nerve or internal carotid artery (ICA) [2–6]. Iden-
tification of this structure is useful for minimizing perioper-
ative complication in endoscopic endonasal/transsphenoidal
surgery. Because of the anatomical correlation, sinus infec-
tion of Onodi cells can lead to inflammation/infection of the
optic nerve, so-called ”rhinogenic optic neuropathy” [2, 5, 7].
Several mechanisms have been proposed accordingly: (1)
direct spreading of the sinus infection through the posterior
paranasal sinuses or by osteomyelitis of the sinus wall to
the optic nerve [8, 9], (2) compression of the optic nerve
caused by ethmoid and/or sphenoid mucoceles [10–14], (3)
bacteraemia passing through the mucosa of the sinus [5], (4)
vasculitis of the optic nerve [15, 16], and (5) chronic allergic
optic neuritis [17].

Our report showed an immunocompetent male patient
with atypical unilateral painless retrobulbar neuritis with



Case Reports in Radiology 3

Figure 3: Top view of Onodi cell (white dashed line) showed
dehiscence of the bone over the naked right optic nerve.

rapid onset but unresponsive to high-dose steroids. MRI
of the orbit and CT of paranasal sinus showed soft tissue
density lesion with a very thinning wall of the right sphenoid
lesion suggestive of bony destruction of the same side of
the suspected ON. The surgical drainage of the right Onodi
cell revealed noninfectious discharge; the compression optic
neuropathy associated with mucoceles with or without direct
spreading from suppurative sinusitis should, therefore, be the
pathophysiologic causes.

Two cases were reported from Spain [18]: (1) 21-year-
old female presenting with typical unilateral ON and cen-
tral scotoma without eye pain who was unresponsive to
steroid treatment and later developed stuffy nose and nasal
symptoms and (2) 75-year old male presenting with rapid
onset severe unilateral visual loss, severe scotoma, and papil-
lary pallor who underwent surgical opening of suppurative
sphenoidal cyst. The former was clinically improved by
antibiotic treatment and the latter received successful surgical
correction. Another report was a man who presented with
right eye pain on the nasal aspect followed by sudden onset of
ON secondary to mucocele and had complete recovery after
surgical drainage [19].

Even the rare occurrence of rhinogenic optic neuritis,
sinusitis of the Onodi cell causing optic neuropathy, should
be considered as a possible cause in all cases of atypical optic
neuritis. The recommended imaging to analyze the sphenoid
sinus and its surrounding structures is the CT paranasal
sinuses including axial, coronal, sagittal, and sagittal oblique
(parallel to the optic canal) views. Proper treatments with
antibiotics and surgical intervention at the right time are
crucial in order to prevent the irreversible optic nerve
damage.

3. Conclusion

Rhinogenic optic neuritis should be one of the differential
diagnoses in patient presenting with atypical neuritis.

4. Learning Points

(i) Optic neuritis could be caused by a common problem
“mucocele/sinusitis” but might be easily overlooked
in general practice.

(ii) Delayed diagnosis and improper treatment could lead
to permanent visual loss.

(iii) The appropriate imaging should be done with fine cut
or appropriate sequences if sinusitis of the Onodi cell
causing optic neuropathy is suspected.

(iv) Rhinogenic optic neuropathy should be considered
in every case of optic neuritis whenever atypical
presentation occurs or is unresponsive to high-dose
steroid treatment.
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[2] A. Ónodi, “The optic nerve and the accessory sinuses of the
nose: a contribution of canalicular neuritis and atrophy of the
optic nerve of nasal origin,” Annals of Otology, Rhinology &
Laryngology, vol. 17, pp. 1–115, 1908.

[3] H. Loeb, “A study of the anatomic relations of the optic nerve to
the accessory cavities of the nose,” Annals of Otology, Rhinology
& Laryngology, vol. 18, p. 243, 1909.

[4] B. Unal, G. Bademci, Y. K. Bilgili, F. Batay, and E. Avci, “Risky
anatomic variations of sphenoid sinus for surgery,” Surgical and
Radiologic Anatomy, vol. 28, no. 2, pp. 195–201, 2006.

[5] R. Jack, R. H. Maisel, N. T. Berlinger, and J. D. Wirtschafter,
“Relationship of optic neuritis to disease of the paranasal
sinuses,”The Laryngoscope, vol. 94, no. 11, pp. 1501–1508, 1984.

[6] J. Lang, Clinical Anatomy of the Nose, Nasal Cavity and
Paranasal Sinuses, Thieme Verlag, New York, NY, USA, 1989.

[7] T. Klink, J. Pahnke, F. Hoppe, andW. Lieb, “Acute visual loss by
an Onodi cell,” British Journal of Ophthalmology, vol. 84, no. 7,
pp. 801-802, 2000.

[8] R. W. TEED, “Meningitis from the sphenoid sinus,” Archives of
Otolaryngology—Head andNeck Surgery, vol. 28, no. 4, pp. 589–
619, 1938.



4 Case Reports in Radiology

[9] B. A. B. Dale and I. J. MacKenzie, “The complications of
sphenoid sinusitis,” The Journal of Laryngology & Otology, vol.
97, no. 7, pp. 661–670, 1983.

[10] N. Newton, G. Baratham, R. Sinniah, and A. Lim, “Bilateral
compressive optic neuropathy secondary to bilateral sphe-
noethmoidal mucoceles,” Ophthalmologica, vol. 198, no. 1, pp.
13–19, 1989.

[11] M. Ayaki, Y. Oguchi, H. Ohde, and H. Nameki, “Rhinogenous
optic neuritis with drastic diurnal variation of visual function,”
Ophthalmologica, vol. 208, no. 2, pp. 110-111, 1994.

[12] K. Yoshida, T.Wataya, and S. Yamagata, “Mucocele in an Onodi
cell responsible for acute optic neuropathy,” British Journal of
Neurosurgery, vol. 19, no. 1, pp. 55-56, 2005.

[13] K. Kitagawa, S. Hayasaka, K. Shimizu, and Y. Nagaki, “Optic
neuropathy produced by a compressed mucocele in an onodi
cell,”American Journal of Ophthalmology, vol. 135, no. 2, pp. 253-
254, 2003.

[14] T. C. C. Lim, W. P. Dillon, and M. W. McDermott, “Mucocele
involving the anterior clinoid process: MR and CT findings,”
American Journal of Neuroradiology, vol. 20, pp. 287–290, 1999.

[15] I. Kjœr, “A case of orbital apex syndrome in collateral pansinusi-
tis,” Acta Ophthalmologica, vol. 23, no. 4, pp. 357–366, 1945.

[16] C. M. Moorman, P. Anslow, and J. S. Elston, “Is sphenoid sinus
opacity significant in patients with optic neuritis?” Eye, vol. 13,
no. 1, pp. 76–82, 1999.

[17] N. A. Rao, J. Guy, and P. S. Sheffield, “Effects of chronic
demyelination on axonal transport in experimental allergic
optic neuritis,” Investigative Ophthalmology & Visual Science,
vol. 21, pp. 606–611, 1981.

[18] A. C. Pelaz, C. F. Lisa, J. L. L. Pendás, and J. P. R.
Tapia, “Reversible retrobulbar optic neuritis due to sphenoidal
sinus disorders: two case studies,” Acta Otorrinolaringológica
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