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Abstract

We report a case of eosinophilic chronic rhinosinusitis (ECRS) associated with choroidal folds
and ocular motility disorder. A 50-year-old male with rhinosinusitis and bronchial asthma pre-
sented with anorthopia of the lower visual field and ocular motility disorder of the left eye.
Dilated fundus examination and optical coherence tomography (OCT) revealed wavy choroidal
folds in the upper retina. An emergent computed tomography (CT) showed sinusitis, a partial
defect of the superior wall of the orbit on the left side, and deformation of the left eye. Based
on the clinical findings, the patient was diagnosed with sinusitis complicated by ocular motility
disorder. Endoscopic sinus surgery (ESS) was performed. A histopathological examination of
the excised polyps showed extensive eosinophil invasion. According to the clinical findings of
the nasal polyps, CT images, and peripheral blood tests, he was diagnosed as ECRS. One month
after ESS, both ocular movement and anorthopia were improved. The choroidal folds observed
using OCT disappeared 2 months after ESS. Although ECRS is rarely associated with ocular
complications, bone involvement in sinusitis may result in deformation of the eyeball leading

to choroidal folds and ocular motility disorder. © 2019 The Author(s)
Published by S. Karger AG, Basel
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Introduction

Eosinophilic chronic rhinosinusitis (ECRS) is a subtype of chronic rhinosinusitis, present-
ing with high-level eosinophil infiltration of nasal polyps. Of note, ECRS is commonly reported
with asthma [1]. Ocular complications of ECRS are rarely described; only 2 cases of ECRS as-
sociated with optic neuropathy have been reported [2, 3]. The visual prognosis of these 2 cases
was very poor. Following intensive treatment, one patient improved slightly from light per-
ception to finger counting, whereas the other remained stable (no light perception).

In this article, we report a case of ECRS with choroidal folds and ocular motility disorder,
which improved after endoscopic sinus surgery (ESS).

Case Report

A 50-year-old male visited our clinic with anorthopia of the lower visual field and ocular
motility disorder of the left eye, which had occurred 3 months before. The patient had been
receiving treatment for chronic rhinosinusitis and bronchial asthma. On initial presentation,
his best-corrected decimal visual acuity was 1.5 in the right eye and 1.2 in the left eye. Critical
flicker fusion frequency was 40 and 34 Hz in the right and left eye, respectively (normal values
in the general population: mean + SD, 40.0 + 1.5 Hz). No afferent pupillary defect was ob-
served. A dilated fundus examination of the left eye showed wavy choroidal folds in the upper
retina (Fig. 1a). Marked choroidal folds were detected using a vertical scan of optical coher-
ence tomography (OCT) (Fig. 1b). Optic disc edema or retinal atrophy were not observed. Eye
movement examination of the left eye showed restricted elevation of the globe.

Based on the clinical findings, we suspected a space-occupying retrobulbar mass and per-
formed orbital computed tomography (CT). The CT scan showed pansinusitis, a partial defect
of the left superior wall of the orbit, and deformation of the left eye (Fig. 2a). Thus, we consid-
ered that the deformation was due to extensive rhinosinusitis, causing visual disturbance, in-
cluding the wavy choroidal folds in the upper retina and ocular motility disorder.

We consulted an otorhinolaryngologist, and ESS was performed 1 week later. Intraoper-
atively, the ethmoid, maxillary, frontal, and sphenoid sinuses were filled with polyps and
highly viscous mucosal fluid. Especially, the left frontal sinus was almost completely filled with
polyps. A histopathological examination of the excised polyps showed extensive eosinophil
invasion (Fig. 2b). Necrotizing granulomatosis was not observed. The laboratory data showed
an elevation of IgE (19.8%) prior to the treatment of bronchial asthma. The patient was diag-
nosed as ECRS.

One month after ESS, both ocular movement and anorthopia had improved rapidly. The
choroidal folds observed using OCT disappeared 2 months after ESS. However, the marks of
the previous parallel horizontal retinal and choroidal folds on the fundus images persisted for
1 year (Fig. 3a, b). ECRS was treated with antihistamine, antileukotriene, and rhinenchysis for
2 years after ESS.

Discussion
Choroidal folds are undulations or wrinkles in the retinal pigment epithelium, Bruch’s

membrane, and inner choroid. They have been observed in eyes with orbital disease, cho-
roidal tumors, ocular hypotony, scleritis, acute Vogt-Koyanagi-Harada disease, and
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papilledema [4-6]. Factors that cause the normal expansion of Bruch’s membrane to shorten
are considered to contribute to the development of choroidal folds. In cases with scleritis,
acute Vogt-Koyanagi-Harada disease, and papilledema, increased choroidal thickness may be
related to choroidal folds. Typically, folds radiating 360° from the optic disc are observed [6].
On the other hand, in cases with orbital disease, the mass effect of the lesion may be related to
the development of choroidal folds. Therefore, the morphology of the folds varies according
to the direction of compression force.

In the present case, parallel horizontal retinal and choroidal folds in the upper retina sug-
gested that the globe was pressed from above. Subsequently, we performed an urgent orbital
CT and diagnosed the patient as sinusitis. Orbital infection associated with sinusitis is liable
to loss of vision [7]. Although this case had not decreased visual acuity, we consulted otorhi-
nolaryngologists to exclude an inflammatory cause exacerbated by bacterial or fungal infec-
tion. Because the patient’s visual acuity was not affected and no afferent pupillary defect was
observed, we considered that anorthopia of the lower visual field and ocular motility disorder
were related to the space-occupying retrobulbar mass effect, rather than the compressive or
infectious optic neuropathy. Therefore, ESS was scheduled 1 week later.

A histopathological examination of the excised polyps revealed extensive eosinophil in-
vasion. The diagnosis of severe ECRS was finally reached based on the clinical findings of the
nasal polyps, CT images, peripheral blood tests, and comorbid bronchial asthma [8]. Patients
with severe ECRS have a high risk of frequent recurrence. In this case, ECRS was controlled
pharmacologically for 2 years after ESS; however, careful follow-up is required.

Ocular complications of ECRS have not been thoroughly investigated. Only 2 case reports
have been described. Garg et al. [2] reported a case of visual loss secondary to ECRS treated
with steroids and radical sphenoethmoidal clearance. The visual prognosis in this case was
very poor, and only slight improvement was observed from light perception to finger count-
ing. Kurimoto et al. [3] reported another case of ECRS associated with optic neuropathy which
remained stable (no light perception) in spite of emergency ESS and steroid therapy. The path-
ogenesis of these cases remains unclear. Considering the persistence of visual impairment af-
ter optic nerve decompression, a possible mechanism may include optic neuritis secondary to
adjacent inflammatory sinus disease. In the present case, visual acuity was not affected, sug-
gesting that mechanical compression of the globe may simply cause visual disturbance.

After ESS, rapid improvement of the ocular motility was observed. Prior to the operation,
the space-occupying retrobulbar mass prevented the patient from looking upward. Improve-
ment in the choroidal folds was also noted 2 months later using OCT. However, the marks of
the choroidal folds on the fundus images persisted for 1 year. This finding reflects the stiffness
of Bruch’s membrane, containing considerable elastin and collagen [9]. Choroidal folds were
observed in the acute stage of Vogt-Koyanagi-Harada disease and disappeared promptly on
fundus images and OCT [10, 11]. In our case, choroidal folds gradually occurred; therefore,
improvement on fundus images may be delayed.

This is the first case report of choroidal folds and ocular motility disorder associated with
ECRS. Our case demonstrated rapid improvement in ocular motility and choroidal folds after
ESS.

Conclusion

We reported a patient with ECRS who presented with choroidal folds and ocular motility
disorder. Although ECRS is rarely associated with ocular complications, bone involvement in
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sinusitis may result in deformation of the eyeball leading to choroidal folds and ocular motility
disorder. ESS was very effective in improving ocular motility and choroidal folds.
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Fig. 1. a Images at initial presentation. Fundus color photography showing parallel horizontal retinal and
choroidal folds in the upper retina. b Markedly folded Bruch’s membrane, retinal pigment epithelium, and
choroid are noted using infrared imaging and a vertical scan of optical coherence tomography.
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Fig. 2. a Computed tomography image of the orbits revealed deformation of the left eye due to an orbital
mass. Sinusitis and a partial defect of the superior wall of the orbit on the left side were also detected.
b Photomicrograph of sections obtained from the nasal polyp showing extensive eosinophil invasion. HE.
x400.
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Fig. 3. a Post-treatment images of the chorioretinal structure. The marks of previous parallel horizontal
retinal and choroidal folds are observed. b Infrared imaging and a vertical scan of optical coherence to-
mography showing completely resolved choroidal folds.
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