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Optic Neuropathy and Sinus Disease
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Abstract

We describe two cases of optic neuropathy related to sinus disease.
Sinusitis is an uncommon cause of the same. Nonetheless, it demands
an accurate diagnosis with prompt, appropriate management which in
some cases must be surgical. The cases described highlight the poten-
tial for much variability in outcome.
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Introduction

Optic neuropathy refers to damage of the optic nerve. It may
be associated with infectious, inflammatory, compressive,
neoplastic, auto-immune or vascular processes [1]. The main
symptom is loss of vision. Degeneration of optic nerve fibers
may occur and lead to complete and permanent vision loss.

Optic neuritis is an inflammatory neuropathy of the optic
nerve. Among the very wide variety of conditions that cause
optic neuritis, demyelinating disease, in particular multiple
sclerosis continues to be the most common and indeed has
dominated study into this condition.

Optic neuritis and/or neuropathy secondary to sinus dis-
ease are infrequent but documented associations [2]. The rela-
tionship remains controversial however. There is scant avail-
able literature corroborating the connection with the result that
some clinicians continue to discount completely the associa-
tion [3].

Probably the best evidence for the relationship is orbital
cellulitis wherein there is orbital inflammation which may be
accompanied by signs of optic nerve dysfunction and radio-
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logical evidence of sinus infection [4].

Even with accurate diagnosis however, standardized med-
ical and surgical treatment has not been defined and indica-
tions for sinus and/or optic nerve decompression have not been
well elaborated [1].

Case Reports

Case 1

A 36-year-old Brazilian gentleman attended the eye casualty
service with a 3-day history of worsening vision from his left
eye. He had had headache for 1 week, worst at the vertex of his
skull and worse on lying down. He also described pain over his
left cheek and at the bridge of his nose.

He had taken nasal mometasone 200 pg daily and amoxi-
cillin 500 mg orally three times daily for 3 days and subse-
quently levocetirizine 5 mg orally nocte and azithromycin
500 mg orally daily for 5 days for a “sinus infection” without
symptomatic improvement.

At examination, this gentleman’s Snellen visual acuity was
6/6 from the right eye and 6/24 from his left eye. He had left
relative afferent pupillary defect. His extraocular movements
were not limited. Both optic nerve heads appeared normal.

Nasendoscopy revealed hyperemic mucosa and mucopu-
rulent discharge at the inferior turbinate.

Laboratory investigations revealed white cell count
(WCC) 11.3 x 10%L with neutrophils 7.2 x 10%L, erythro-
cyte sedimentation rate (ESR) 65 mm/h and C-reactive pro-
tein (CRP) 28 mg/L. As can be seen from Figures 1 and 2,
computed tomography (CT) showed opacification of the sphe-
noidal and ethmoidal sinuses on the left with communication
between a posterior left ethmoid sinus and an accessory air
cell within the left anterior clinoid process - an Onodi air cell
which was similarly opacified. The latter was directly adjacent
to the path of the left optic nerve. Mild focal enhancement of
the adjacent intracanalicular portion of the optic nerve was
also observed.

This gentleman was admitted and treated with amoxicil-
lin and clavulanic acid 500/125 mg orally three times daily,
clarithromycin 500 mg orally twice daily, betametasone 0.1%
w/v two drops nasally three times daily, fluticasone 110 pg
nasally daily and saline nasal rinses twice daily.

His condition improved over the following 3 days with the
visual acuity from his left eye improving to 6/6. He declined
exploratory sinus surgery at this time and was scheduled for
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Figure 1. Case 1. CT orbits. Coronal sections. Left ethmoidal sinusitis adjacent to left orbit anteriorly (a) and posteriorly, at the

apex of the orbit (b).

Figure 2. Case 1. CT orbits. Sagittal sections. Aerated ethmoidal (blue arrow) and sphenoidal sinuses (red arrow) on the right

(a) but opacified on the left (b).

routine review 3 months later.
Case 2

A 20-year-old Indian gentleman attended the eye casualty ser-
vice with 3 months history of blurred vision from his right eye.
He described difficulty breathing through his nose. He was le-
thargic. He felt nauseous and had been vomiting.

He had been congested nasally and had had purulent rhinor-
rhoea, intermittently, for 15 months. He had also experienced
right frontal and parietal headache over this time the severity of
which had increased over the month preceding his presentation.

His past medical history was unremarkable with no his-
tory of asthma or tuberculosis. He denied atopy or allergy. He
was a non-smoker and took no regular medications.

At examination, this gentleman could only perceive light
from his right eye. His Snellen visual acuity was 6/6 from his
left eye. He had right relative afferent papillary defect. His
right optic nerve was gray, the neuroretinal rim almost com-
pletely absent. No abnormalities of the left eye were noted. At
nasendoscopy polyps were noted.

Laboratory investigations revealed WCC 15.5 x 10%/L and
neutrophils 13.04 x 10%L, ESR 21 mm/h and CRP 81 mg/L.

As can be seen from Figure 3, computed tomography of
the orbits and sinuses identified a mass in the paranasal sinuses

Figure 3. Case 2. CT orbits. Bone windows. Axial section (a) and coronal reformatted section (b). Remodelling and osseous
destruction of the right lamina papyracea causing significant stenosis of the right orbital apex.
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Figure 4. Case 2. MRI orbits. T2 weighted. Axial section. Enlarge-
ment of the right optic nerve indicated by the blue arrow. Enhance-
ment around the optic nerve indicated by the red arrow suggests this
is due to oedema or the accumulation of fluid within the nerve sheath
complex.

on the right causing bony destruction and abutting the right
orbital apex and involving the chiasm. As can be seen from
Figure 4, magnetic resonance imaging (MRI) demonstrated
enlargement of the optic nerve on the right. A chest X-ray re-
vealed no abnormalities.

The patient was admitted and treated with intravenous
vancomycin 15 mg/kg twice daily, cefotaxime 2 g six times
daily, amphotericin B 0.5 mg/kg daily and metronidazole 7.5
mg/kg twice daily.

He underwent emergency functional endoscopic sinus sur-
gery at which extensive sinus disease was noted. The sphenoid
sinuses had expanded. The internal carotid arteries were ex-
posed bilaterally. The optic nerve was visible via the wall of
the sphenoid sinuses laterally on the right.

Samples obtained at this surgery cultured Aspergillus fla-
vus.

The patient required two further functional endoscopic
sinus surgery procedures at 13 and 18 days after his presenta-
tion. An examination under anesthesia 2 weeks after the last
of these confirmed control of his sinus disease. As can be seen

from Figure 5, CT orbits corroborated this. He received oral
voriconazole 400 mg twice daily for 12 months on the advice
of the infectious diseases team. He did not recover vision from
his right eye.

Discussion

Optic neuritis is an inflammatory neuropathy affecting the op-
tic nerve that presents with visual loss. The patient may also
complain of pain with eye movement. An afferent pupillary
defect is present and visual field loss may be demonstrated.
Optic neuritis secondary to sinus disease is an infrequent but
documented association [2]. If unabated, as the second case
described here illustrates, optic neuropathy or damage to the
optic nerve may result.

There are various means by which sinusitis is postulated
to give rise to optic neuritis and/or neuropathy. Direct spread
of the sinus infection to the optic nerve is probably the most
common way in which this occurs [5]. Osteomyelitis affecting
the sinus walls secondary to chronic infection may also be in
direct contact with the nerve [6].

Compressive optic neuropathy may be caused by ethmoid
and/or sphenoid sinus mucoceles or mucopyoceles and/or as-
sociated edema and thickening of the sinus walls [7]. Polyps
involving the mucosa of the sphenoid sinus also cause com-
pression of the nerve [4].

The local anatomy of the venous circulation in the orbital-
apical region may also play a role in the pathogenesis of optic
neuropathy associated with sinus disease. Optic neuropathy
could be related to the spread of cytokines and/or immune
mediators from the sinuses to the orbital apical portion of the
optic nerve through the local venous circulation, or to local
vasomotor changes for example. That the area of the most
prominent inflammatory changes observed in the optic nerves
of those patients with optic neuropathy on a background of
sinus disease in previous studies was found where the superior
and inferior ophthalmic veins traversed the orbit close to the
nerve adds some weight to this theory [8]. Secondary inflam-
matory occlusive vasculitis causing optic neuritis would ex-
plain the rapid resolution which occurs in some cases follow-
ing antibiotic therapy.

It is also conceivable that a systemic immune response

Figure 5. Case 2. CT orbits. Axial sections. Soft tissue window (a). Bone window (b). Extensive soft tissue mass centred on the
sphenoid sinuses (blue arrow) but extending to the posterior ethmoidal sinuses (red arrows) (a). Following treatment the sphe-
noid sinus is greatly enlarged but aerated (blue arrow) as are the ethmoidal sinuses (red arrows) (b).
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initiated by the infectious/inflammatory process in the sinuses
could secondarily cause inflammatory changes in the optic
nerves by a cross-reacting or non-specific immune mecha-
nism. It is however difficult to envision a systemic mechanism
targeting the optic nerves so particularly.

Incidentally noted sphenoid sinus disease is uncommon.
An examination of 300 consecutive, routine, neuro-radiolog-
ical CT scans found sphenoid sinus opacity in only 21 or 7%
cases. The maxillary and ethmoid sinuses were abnormal in
23% and 34% cases, respectively. Of those patients with ab-
normal sphenoid sinuses 5 or 24% had visual problems associ-
ated with the abnormality [9]. When present, therefore, opacity
of the sphenoid sinus is likely to be significant.

MRI and CT are invaluable in diagnosing sinusitis and
evaluating the patient with associated visual loss. In the sec-
ond case described here, the CT scan revealed opacification of
the sinuses and speeded preparations for surgical decompres-
sion of the sinuses. In contrast to the MRI that is the preferred
means of investigating “typical” optic neuritis associated with
demyelinating disease then, CT of the orbits and sinuses with 3
mm coronal sections may be preferred for the investigation of
optic neuritis associated with sinusitis because it can be used
as an anatomic guide for subsequent endoscopic sinus surgery
techniques as necessary [1].

During the normal embryological development of a sinus,
pneumatisation may involve adjacent bones. For example, the
maxillary sinuses can extend into the zygomatic bones, and the
ethmoid air cells can involve the frontal, sphenoid and maxil-
lary bones [10]. An Onodi cell refers to a posterior ethmoi-
dal air cell that has extended into the sphenoid bone [11]. The
prevalence of Onodi cells varies from 7% using CT to 60% by
anatomic dissection using cadavers [12-14].

The recognition of an Onodi cell is important for two rea-
sons [10]. Firstly, as a result of its proximity to the optic nerve,
sinus infection of the Onodi cells can result in contiguous in-
fection of the nerve and, in turn, optic neuropathy. Mucocoeles
of Onodi cells have also been reported to cause unilateral as
well as bilateral visual loss [15-17]. Secondly the risk of optic
nerve injury, a devastating complication of endoscopic sinus
surgery, is increased [14].

Acute sphenoid sinusitis can be fatal [18]. It may be asso-
ciated with serious complications including permanent cranial
nerve deficits. The incidence of vision loss and third, fourth,
fifth and sixth cranial nerve palsies for inflammatory lesions
have been reported to be 12% and 12%, respectively [19].

Visual loss in association with sphenoid sinusitis should
be considered a rhinological emergency [6]. Parenteral antimi-
crobial therapy is recommended as the first-line treatment. The
initial presentations of impaired vision and/or afferent pupil-
lary defect associated with ipsilateral sinusitis have been cited
as indications for surgical exploration of the involved sinuses
[20]. The first case we describe here illustrates that this may
not always be necessary. Drainage and sinus decompression
should however be performed if the symptoms worsen or con-
tinue for 24 - 48 h or if there are signs of complications.

Complication rates of endoscopic sinus surgery range
from 2% to 17% depending on the study reviewed [4]. In ex-
perienced hands, the overall complication rate is around 9%
with those most common being adhesion formation, orbital he-
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matoma and antrostomy closure. More serious complications
such as cerebrospinal fluid leak with meningitis, diplopia and
blindness are very rare. Overall, endoscopic sphenoethmoidec-
tomy is a safe procedure in experienced hands [21, 22]. Con-
comitant corticosteroid treatment is often indicated. It should
not however be used alone in the treatment of optic neuritis
associated with sinusitis as undesirable outcomes may result.

Conclusion

Though rhinogenic optic neuropathy as a complication of si-
nusitis is uncommon, this report reaffirms the importance of
considering and recognizing sinusitis as a possible cause of
visual loss and the need for the prompt initiation of medical
and surgical treatment of the underlying disease. The pres-
ence of sinus opacity and particularly of the sphenoid and/or
ethmoidal sinuses in patients with optic neuritis may well be
significant and should not be dismissed as an incidental find-
ing. The first case we describe here adds further evidence to
previous reports in the literature that optic neuritis can occur
with sinusitis secondary to non-compressive mechanisms. The
second case we describe here confirms that chronic sinusitis is
an indolent inflammatory process that can cause visual loss.

Learning points

Radiological imaging of the sinuses should be considered in
patients presenting with features suggestive of optic neuritis
who are outside the normal age range, have headache and/or
systemic features, or who have a history of sinus disease, to
exclude pathology involving the sphenoid and/or ethmoid si-
nuses and in turn the adjacent optic nerve [4].

In the context of visual loss opacity of the sphenoid and/or
ethmoid sinuses should not be dismissed as incidental.

Ophthalmologists, otolaryngologists and radiologists
should be aware of the potential for sinusitis of the Onodi cell
to cause optic neuritis and/or neuropathy [10].

As the first case here illustrates, prompt, appropriate treat-
ment can restore vision in the affected eye. As the second case
here illustrates, a delay in appropriate treatment can lead to
irreversible visual loss.

In an era where demyelinating diseases such as multi-
ple sclerosis have dominated the diagnosis, investigation and
management of optic neuritis, other treatable causes of the
same including sinus disease should not be overlooked.
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