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Compressive optic neuropathy secondary
to Ewing sarcoma in the paranasal sinus
A case report
Min Jee Lee, MDa, Min Ho Kang, MD, PhDa, Jong Hun Yeom, MD, PhDb, Hoseok Yeom, MDa,
Mincheol Seong, MD, PhDa, Heeyoon Cho, MD, PhDa, Yong Un Shin, MD, PhDa,∗

Abstract
Rationale: Ewing sarcoma localized in the paranasal sinuses, compressing the optic nerve, is very rare, with no prior case reports

Patient concerns: A 68-year-old woman presented with decreased visual acuity in her left eye and paresthesia of the left face.
Brain magnetic resonance imaging showed heterogeneously enhancing mass in the left paranasal sinuses with adjacent bone
destruction, extending to the extraocular muscles and optic nerve of the left orbit. A biopsy of the nasal cavity confirmed Ewing
sarcoma.

Diagnosis: Compressive optic neuropathy secondary to Ewing sarcoma in the paranasal sinuses.

Intervention: Neoadjuvant chemotherapy and radiotherapy were performed.

Outcomes: Resolution of the tumor and increased visual acuity and field of the left eye.

Lessons: Primary head and neck Ewing sarcoma can lead to compressive optic neuropathy, but the tumor responded well to the
chemotherapy. Early diagnosis and immediate treatment by close cooperation between the ophthalmologist and oncologist can
prevent from permanent visual loss.

Abbreviations: MRI = magnetic resonance imaging, OCT = optical coherence tomography, RNFL = retinal nerve fiber layer.
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1. Introduction

Ewing sarcoma is an uncommon malignant neuroectodermal
tumor consisting of small round cells, generally arising in the long
bones or pelvis and soft tissue of the trunk and extremities.
Primary head and neck Ewing sarcoma is uncommon, accounting
for 1% to 4% of all reported cases.[1] Ewing sarcoma localized in
the paranasal sinuses, compressing the optic nerve, is very rare,
with no prior case reports. Herein, we report a case of primary

Ewing sarcoma arising in the paranasal sinuses, leading to
compressive optic neuropathy.

2. Case report

A 68-year-old woman presented with a 2-week history of subtle
decreased visual acuity accompanied by headache, paresthesia,
and paralysis of the left face. She complained that everything
appeared gray through her left eye. Her medical history and
review of systems were unremarkable. Ophthalmologic exami-
nations were unremarkable with normal optic disc appearance
(Fig. 1A) and normal peripapillary retinal nerve fiber layer
(RNFL) thickness on optical coherence tomography (OCT)
(Fig. 1B), except visual field abnormalities with generalized
depression, sparing the central area in the left eye (Fig. 1C). To
determine the cause of visual symptoms, brain magnetic
resonance imaging (MRI) was performed and showed a 3.3-
cm sized, heterogeneously enhancing mass, involving the left
ethmoid, sphenoid, maxillary sinuses, and nasal cavity with
adjacent bone destruction, extending to the extraocular muscles
(superior oblique muscle, medial rectus muscle, and inferior
rectus muscle), and optic nerve of the left orbit (Fig. 1D). A biopsy
of the nasal cavity was performed and histologic study confirmed
Ewing sarcoma consisting of malignant small round cells (Fig. 2).
Two days after the operation, her left visual acuity declined

rapidly to 20/1000 with a relative afferent pupillary defect. The
left eyeball movement was limited to a lateral gaze position.
Immediately, neoadjuvant chemotherapy according to the VDC/
IE protocol (vincristine 1.5mg/d, doxorubicin 37mg/d, and
cyclophosphamide 1200mg/d, alternating with ifosfamide 2.2g/
d and etoposide 120mg/d) was initiated by the hematologist. A
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Figure 2. Histopathologic examination showing infiltration by a tumor composed of small round cells. Higher magnification showing a uniform sheet of small cells
with round, bland nuclei, and small amount of clear cytoplasm. (A) �40, (B) �400, (C) CD99: positive, (D) FL-1: positive.

Figure 1. Changes in clinical findings of a patient with Ewing sarcoma involving paranasal sinus. (A–D) Initial examinations. (A) Disc photograph showing normal
appearance. (B) Normal peripapillary retinal nerve fiber layer thickness on optical coherence tomography (OCT). (C) Visual field test showing generalized defect
sparing center area. (D) Brain magnetic resonance imaging (MRI) (T2-weighted MRI) showing heterogeneously enhancing mass, involving the left ethmoid and
sphenoid sinuses, and compressing the optic nerve. (E–H) Two years after completion of all 6 rounds of chemotherapy. (E) Disc photograph showing pale optic
disc. Progression of peripapillary RNFL thinning using OCT. (F) Thinned peripapillary retinal nerve fiber layer thickness of temporal area on OCT. (G) Improved visual
field showing mild cecocentral scotoma. (H) Brain MRI showing near resolution of Ewing sarcoma. Colors (B and F) show percentiles of retinal nerve fiber layer
thickness distribution; red 0–1%, yellow 1–5%, green 5–95%, white 95–100%.
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total of 5 cycles of this regimen were administered over 1 year.
Between the 3rd and 4th cycles, curative radiotherapy at the
primary site was administered at a total dose of 55 Gy (fractions
of 2.2 Gy) for 8 weeks. The treatment was well tolerated and no
incidents of major toxicity were recorded.
The tumor responded well to the chemotherapy. After the 2nd

chemotherapy, visual acuity was 20/25 in the left eye with no
afferent pupillary defect, and visual field was improved despite
overall a little pale optic disc and progression of peripapillary
RNFL thinning on OCT. Brain MRI showed decreased tumor
size although the tumor persisted in the left ethmoid sinus.
After the completion of initial chemotherapy and radiotherapy,

the patient’s brain MRI showed near resolution of the Ewing
sarcoma lesion (Fig. 1H). Maintenance chemotherapy (12 cycles
of docetaxel 62mg/d and gemcitabine 0.8g/d) was continued for
1 year and no aggravation of the disease was observed during this
period. She underwent her last ophthalmologic examination at 2
years after the onset of her symptoms. Visual acuity and field of
the left eye remained stable (Fig. 1G); however, the left optic disc
became somewhat pale (Fig. 1E) and thinned peripapillary RNFL
was observed on OCT (Fig. 1F). After that the patient refused
additional chemotherapy due to chemotoxicity and was lost to
follow-up.We received informed consent from the patient for this
report and its related images.

3. Discussion

Ewing sarcoma of the head and neck is rare[1] and according
to several case reports, the most common clinical symptoms
are related to the tumor-mass value.[2] In a study of
183 patients,[3] Ewing sarcoma of the head and neck showed
higher 10-year survival rates because of less metastasis and
smaller tumor size compared with that of Ewing sarcomas at
other sites. Nevertheless, the reason for the above character-
istics is unclear.
In this case, the patient had sensory paralysis and neuropathy

of the ipsilateral side accompanied by decreased visual acuity and
dyschromatopsia. Based on these neurologic symptoms, the
decision to perform brain imaging study was made by the
physician. During the process of diagnosis, the tumor size rapidly
increased and the visual acuity decreased significantly. Invasion
of the orbit by the Ewing sarcoma is reported to be very rare[1];
however, in this case, the optic nerve was compressed by the
Ewing sarcoma, resulting in compressive optic neuropathy.
Tumor within the orbit or optic canal can cause damage to the

optic nerve. Direct compression of the optic nerve can cause a
reduction in visual acuity, visual field, and color vision.
Implicated orbital disorders include meningiomas, optic gliomas,
lymphomas, hemangiomas, inflammatory orbital pseudotumor,
and dermoid cyst. Intracranial surgery, chemotherapy, or
radiotherapy are conducted with the aim to decompress the
nerve by attempting to free it of tumor mass, and thus, enable
recovery of function. A dramatic return of vision after treatment
of the tumor for compressive optic neuropathy is reported in
many cases.[4]

Monteiro et al reported that RNFL measurements have a
stronger correlation with visual field loss and vision loss from

optic nerve compression. Furthermore, the degree of RNFL
thinning is indicative of the degree of visual recovery. Despite the
recovery of visual field, RNFL thinning can still persist suggesting
the presence of residual damage which is similar to our case.[5]

Ewing sarcoma is known to be both chemosensitive and
radiosensitive. Treatment usually includes chemotherapy, radio-
therapy, and excision. Especially, in head and neck Ewing
sarcoma, treatment with chemotherapy is effective in shrinkage
of the tumor with subsequent decrease in the morbidity of
radiotherapy or surgery.[6]

4. Conclusion

To the best of our knowledge, this is the first case report of Ewing
sarcoma causing compressive optic neuropathy. Especially, as a
treatment option, surgical excision, which may lead to optic
nerve injury, can be avoided because of the high chemosensitivity
feature of Ewing sarcoma. Our experience highlights that early
diagnosis and immediate treatment by close cooperation between
the ophthalmologist and oncologist can preserve the patient’s life
and prevent from permanent visual loss.
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