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Abstract

Metastatic lesions to the eye and optic nerve have incidence of 12% and are observed predomi-
nantly in patients, diagnosed with breast and lung cancer. However, isolated involvement of the
optic nerve by breast cancer metastasis is much rarely reported with only 13 cases reported in the
literature by 2013, according to Cherkaev et al., that were often preoperatively misdiagnosed. He-
rewith we present a rare case of optic nerve metastasis in a previously diagnosed breast cancer
patient. Review of the literature was done with analysis of the diagnostic difficulties that these
cases present and the role of the neurosurgeon in the management of the patients.
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1. Introduction

Metastases to the eye and optic nerve are by no means a rare finding with reported incidence rates of up to 12%
[1]. Dissemination from primary breast cancer accounts for one quarter to nearly half of the cases. However,
isolated involvement of the optic nerve is much rarely reported. Only 13 cases have been described in the litera-
ture by 2013 and preoperative misdiagnosis is a usual phenomenon with these lesions [1]. Therefore, this type of
lesion requires further and more thorough exploration as they present complex diagnostic problems. Herewith
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we present a rare case of optic nerve metastasis in a previously diagnosed breast cancer patient. Review of the
literature was done.

2. Case Report

A female 59-year-old patient presented with long-term progressive loss of visual acuity. The patient was re-
ferred to a neurosurgeon after loss of vision in the right eye, clinical examination demonstrating sings of conges-
tive retinopathy and MRI findings of lesion in the area of the right opto-carotid triangle region.

The patient had been diagnosed with ductal carcinoma of the right breast 20 years ago (1993). She had un-
dergone mastectomy and postoperative radiotherapy with satisfactory (local) disease control. 15 years later the
patient had presented with pain in the right thoracic region and dyspnea. The clinical evaluation and CT of the
thoracic cavity had revealed tumor formation in the right lung and pericardial effusion. Pericardiotomy, pleuro-
desis and tumor biopsy had been performed and the histological examination of the biopsy material had revealed
metastasis from breast carcinoma.

Less than a month later the patient had begun experiencing loss of visual acuity for the right eye. The oph-
thalmological examination had found progressive loss of vision due to serous retinal detachment in the right eye
with unaffected left eye. Bevacizumab had been selected as treatment in the form single intravitreal application.

After referral to the neurosurgeon, the differential diagnosis of meningioma and metastasis in the region wes
discussed. Additionally, computed tomography angiography was performed (Figure 1). A decision was made
for operative intervention and the lesion was successfully managed by microsurgical excision (Figure 2). No
recurrence was found on the follow up MRI examination (Figure 3). Unfortunately, the vision of the affected
eye remained unchanged. Intraoperative diagnosis was optic nerve metastasis, which was later confirmed by
histological examination of the biopsy material.
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Figure 1. Preoperative CT and Osirix based 3D reconstructions (Version 5.8.1; Free download from
http://Awww.osirix-viewer.com/) presenting the localization of the metastasis.
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Figure 2. Intraoperative images showing main steps in the resection of the
tumor trough right pterional approach.

Figure 3. Postoperative MRI presenting complete tumor resection.

3. Discussion

The optic nerve metastases arise either through hematogenic or lymphogenic dissemination of primary tumor or
as local propagation and seeding from intraocular malignancies. Cases of primary intracranial malignancies seed-
ing to the optic nerve have been described including pinealoma [2], pinealoblastoma [3], teratoma [4], medul-
loblastoma [5]. The isolated metastases to the optic nerve arising from breast cancer are rare with only 13 cases
described in the literature as reported by a recent review [1]. These lesions often present with the clinical and ra-
diological features of optic nerve sheath meningioma-one the more frequently encountered primary tumors of
the optic nerve [1] [6]-[9]. Furthermore, the development of metastatic lesion in optic nerve sheath meningioma
has also been reported [10]. The diagnosis of these lesions could be further complicated by unspecific presenta-
tion as paraneoplastic optic neurits [11] [12].

The optic nerve metastases have most often been misdiagnosed as optic nerve sheath meningiomas. To a sig-
nificant degree, this is attributable to the much higher incidence of meningiomas in this region. From epidemio-
logical point of view optic nerve meningiomas are predominantly found in women of middle age as would also
be the case for breast cancer metastases. The most frequent clinical feature of optic nerve meningiomas-unila-
teral optic nerve lesion-is also the predominant manifestation of metastases isolated in the optic nerve. Bilateral
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lesion or bitemporal hemianopsia have been described in cases of metastases with chiasmatic involvement.

Optic nerve metastases and nerve sheath meningiomas have very similar imaging characteristics in both CT
and MRI studies thus further hindering the correct differentiation between these two types of lesion. Thus, the
diagnostic armament is restricted to histological examination of tumor biopsy material. According to the litera-
ture and our experience, tumor excision has no effect on survival but achieves local control over the spread of
the disease.

This case of breast cancer metastasis to the optic nerve is an example of a rare condition with wide differential
diagnosis. The lesions of the optic nerve require extensive diagnostic maneuvers and multidisciplinary approach
to the patient. The neurosurgical intervention achieves both histological diagnosis and local control on the ex-
pansion of the lesion.
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