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Abstract
Purpose Malignant optic glioma of adulthood is a rare, inva-
sive neoplasm of the anterior visual pathway with 66 cases
reported in the literature. It presents as anaplastic astrocytoma
(WHO grade III) or glioblastoma (WHO grade IV). The pres-
ent case series covers the spectrum of disease manifestations,
discusses neuroradiological findings, and reviews the current
literature.
Methods Retrospective case series of five patients from three
tertiary referral centers and literature review.
Results Visual loss with or without pain was the presenting
symptom in all patients (twowomen, three men). Two patients
were initially misdiagnosed as optic neuritis, and one patient
as atypical non-arteritic anterior ischemic optic neuropathy
(NAION). A neoplastic disease was suspected in the two re-
maining patients. MRI features were iso- to hypointensity on

T1-weighted native images, contrast enhancement, and
hyperintensity on T2-weighted images. Biopsy was generally
diagnostic; however, one patient required two biopsies for
diagnosis. The series includes an exceptional case of intraoc-
ular tumor extension and vitreous spread. The disease was
lethal within one to two years in all patients.
Conclusions Malignant optic glioma is a diagnostic challenge
and remains a devastating and lethal disease. Advances in the
understanding of tumor biology have yet failed to translate
into effective treatment regimens.

Keywords Malignant optic glioma . Glioblastoma .

Anaplastic astrocytoma .MRI . Intraocular tumor extension

Introduction

Malignant optic glioma of adulthood is a rare entity first de-
fined and reviewed byHoyt et al. in 1973 [1]. The tumor arises
in the optic nerve, chiasm, or tract, and may present as a
multifocal neoplasm. It is a high-grade astrocytoma, as such
either an anaplastic astrocytoma (WHO grade III) or a glio-
blastoma (WHO grade IV) [2]. In addition to mitotic activity
defining high-grade astrocytomas, the presence of necrosis or
vascular proliferation is required for grade IV diagnosis.
Table 1 gives an overview of the current WHO classification
of CNS astrocytic tumors. Patients with malignant optic glio-
ma usually suffer bilateral visual loss within a few weeks and
die within one to two years. Upon initial presentation patients
are frequentlymisdiagnosed with optic neuritis, anterior ische-
mic optic neuropathy, or primary retinal vascular occlusion.
Intraocular signs range from a normal fundus to disc edema,
disc pallor, and retinal vascular occlusions. Intraocular growth
of the tumor is rare. Biopsies need to be obtained to confirm
diagnosis. Lateral orbitotomy is performed for tumors
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affecting the orbital part of the optic nerve, whereas tumors
with intracerebral extension are best accessed by pterional
craniotomy [3].

The present case series covers the spectrum of disease man-
ifestations including one exceptional case of intraocular tumor
manifestation, and allows discussion of neuroradiologic
findings.

Methods

Retrospective case series of five patients from three tertiary
referral centers (1997 – 2011) and literature review. Three
patients from the Zurich University Hospital, Switzerland,
one patient from the Goldschleger Eye Institute Tel Aviv,
Israel, and one patient from the Egas Moniz Hospital
Lisbon, Portugal, are reported. All patients underwent
biomicroscopy of the fundus and imaging of brain and orbits.
In two patients, fluorescein angiography, and in one patient,
more extensive work-up with an electroretinogram, genetic
testing, and temporal artery biopsy was performed.
Diagnosis was confirmed by biopsy in all patients. No ethical
board approval was required from our institute when the data
was collected (2012–2013).

Results

Three men and two women aged 54 to 76 years (mean
66.8 years) with malignant optic glioma were identified.
Table 2 summarizes their disease manifestation and disease
progression.

Patient 1 presented with left-sided visual loss to hand
movement (HM) level for five weeks. On examination, the
patient had a left relative afferent pupillary defect (RAPD), a
blurred left disc margin, pain on retropulsion, and a junctional

scotoma. Fluorescein angiography showed unspecific late
leakage of the left disc. These findings suggested a retrobulbar
and prechiasmatic lesion. MRI showed involvement of the left
optic nerve, optic chiasm, thalamus, mesencephalon, and pons
with enhancement on T1-weighted images, and hyperintensity
on FLAIR and T2 images (Fig. 1). There was progression to
disc edema with stasis retinopathy seven weeks later, and to
optic atrophy another three months later. The right fundus was
normal. Histopathology was obtained from a biopsy via left
pterional craniotomy and revealed glioblastoma. The patient
received combined temozolomide chemoradiotherapy with ir-
radiation of the involved field (30×2 Gy planned, 24×2 Gy
given); however, the patient died during therapy four and a
half months after diagnosis, probably due to tumorous infil-
tration of the brainstem.

Patient 2 presented with painful eye movements, scintilla-
tions, right-sided visual loss (20/30), right RAPD, and disc
edema. The clinical picture and MRI scan with right optic
nerve swelling, enhancement on T1-weighted images, and
hyperintensity in T2-weighted images were interpreted as op-
tic neuritis. The patient was placed on intravenous methyl-
prednisolone and oral taper twice with resolution of pain,
but had progressive visual loss to hand movements (HM)
within two months due to a central scotoma in the right eye.
The initialMRI scan had revealed a 2 cm lesion with abnormal
signal intensity and a 2 mm enhancing spot in the right medial
temporal gyrus of unknown etiology. Four months later,
follow-up MRI showed progression of the latter. The subse-
quent cerebral biopsy allowed diagnosis of a multifocal glio-
blastoma. Despite combined temozolomide chemoradiothera-
py with irradiation of the involved field (30×1.8 Gy), and
bevacizumab salvage therapy, the patient experienced pro-
gressive tumor growth with bilateral involvement of the optic
nerves, chiasm, tracts, as well as left thalamus und right tem-
poral lobe. After seven months, vision in the left eye started to
deteriorate, finally resulting in bilateral optic disc atrophy with
no light perception (NLP) of the right eye and faint light per-
ception (LP) of the left eye. The patient died within 18 months
of disease onset.

Patient 3 reported painless right-sided visual loss
overnight. Initial visual acuity of right eye HM and left
eye 20/30 further deteriorated to right eye NLP and left
eye 20/400 with temporal hemianopia within six weeks.
Fundoscopy showed a membranous structure of the
right optic disc (Fig. 2a) with progressive vitreous
spread over a four months period (Fig. 2b-c). MRI dem-
onstrated a homogeneously enhancing chiasmatic tumor
(Fig. 2d) with extension to both optic tracts and optic
nerves (right intraorbital and left intracranial portion).
The tumor was hyperintense on T2-weighted images,
and isointense on native T1 images. Biopsy via right
pterional craniotomy allowed the diagnosis of anaplastic
astrocytoma. The tumor progressed despite involved-

Table 1 Current WHO classification of CNS astrocytic tumors,
modified from Louis et al. (2007) [2]

Astrocytic tumors WHO
grade I

WHO
grade II

WHO
grade III

WHO
grade IV

Subependymal giant cell
astrocytoma

•

Pilocytic astrocytoma •

Pilomyxoid astrocytoma •

Diffuse astrocytoma •

Pleomorphic xanthoastrocytoma •

Anaplastic astrocytoma •

Glioblastoma •

Giant cell glioblastoma •

Gliosarcoma •
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field radiotherapy (34×1.8 Gy). The patient became co-
matose and died from pneumonia six months after diag-
nosis. Autopsy finally revealed pleomorphic, astrocytic
tumor cells, pseudopalisading necrosis, and microvascu-
lar proliferation (Fig. 2e-f), consistent with the diagnosis
of glioblastoma.

Patient 4 presented with painless unilateral visual blur (right
20/50, left 20/25), impaired color vision, and RAPD in the right
eye. Both fundi were normal. Automated perimetry revealed
superior constriction on the right and an inferior arcuate defect
on the left. MRI was read as suspected vague enhancement of
the right optic nerve. Lumbar puncture and laboratory work-up
for inflammatory or hematological diseases were normal.
Intravenous methylprednisolone for five days and oral taper
was initiated without effect. Vision deteriorated to NLP in both
eyes within six weeks. At that point an electroretinogram was
obtained in order to rule out carcinoma-associated retinopathy.
Genetic testing for Leber hereditary optic neuropathy was neg-
ative, temporal artery biopsy ruled out arteritis, and fluorescein
angiography was normal. A follow-up MRI three months after
onset of symptoms showed bilateral optic nerve enhancement
on T1-weighted images, and hyperintensity in T2-weighted
images. Optic nerve biopsy via lateral orbitotomy was

unrevealing. MRI two months later showed progressive en-
largement of the prechiasmatic optic nerves and chiasm sug-
gestive for malignant optic glioma. Biopsy via pterional crani-
otomy confirmed glioblastoma. Combined temozolomide che-
moradiotherapy was recommended. However, the patient de-
cided against temozolomide. The tumor progressed despite
involved-field irradiation (28×1.8 Gy), and the patient died
one year after presentation.

Patient 5 noticed painless visual loss in the right eye for five
weeks. Visual acuity was 20/100 with impaired color vision
and RAPD in the right eye, and 20/30 with normal color
vision in the left eye. Fundoscopy revealed optic disc swelling
with hemorrhages and exudates in the right eye. An arteritic
cause could be ruled out, and a diagnosis of atypical NAION
was made. Four months later, the patient was referred with
progressive deterioration to LP in the right eye and visual loss
in the left eye to finger counting level. Fundoscopy revealed
shunt vessels and a combined retinal artery and venous occlu-
sion in the right eye, whereas the left fundus was normal.
Visual fields were not tested because vision was too low.
The MRI was suggestive for malignant optic glioma with
bilateral thickening and enhancement of the prechiasmatic
optic nerves, chiasm, and tract on T1-weighted images, T1

Fig. 1 Coronal T2-weighted
images of patient 1 with
multifocal glioblastoma show
hyperintensity of the left optic
nerve (a), left chiasm (b) and
infiltration of thalamus,
mesencephalon, and pons (c).
Four months later the tumor
diffusely infiltrated the whole
chiasm

Fig. 2 (patient 3): A membranous structure of the right optic disc (a)
progressed in size (b) and resulted in vitreous spread (c) over a four
months period. The left optic nerve was unremarkable. The axial (d)
MRI scan shows impressive thickening of the chiasm with
homogeneous contrast enhancement on T1-weighted images. Autopsy

revealed diffuse infiltration of the optic nerve and chiasm with
pleomorphic, astrocytic tumor cells, with pseudopalisading necrosis (e)
and microvascular proliferation (f), the two features distinguishing
glioblastoma from anaplastic astrocytoma

1190 Graefes Arch Clin Exp Ophthalmol (2015) 253:1187–1194



iso- to hypointensity on native images, and hyperintensity on
T2-weighted images (Fig. 3a-c). The diagnosis of glioblasto-
ma was confirmed by right optic nerve biopsy via pterional
craniotomy. The patient underwent involved-field radiothera-
py. However, the patient died within seven months of symp-
tom onset. Precise information about radiotherapy dose could
not be retrieved from the records.

Discussion

Malignant optic glioma of adulthood is a rare, invasive neo-
plasm of the anterior visual pathway with 66 cases reported.
By 2004, Wabbels et al. [4] reviewed 45 cases. Including our
five patients, 21 additional cases have been published since
(Tables 2 and 3) [5–18]. Mean age of onset of all 66 cases is
57 years (standard deviation ±15; range 22 – 83), with women
and men almost equally affected (30 females and 36 males). It
rarely occurs in paediatric populations, either as a primary
high-grade glioma [19–22] or as malignant transformation of
low-grade gliomas [20, 23–25].

Patients suffer from rapidly progressive visual acuity and
visual field loss, usually leading to blindness. Depending on
tumor localization and extension, visual field defects might be
unspecific or show localizing patterns.

With onset of symptoms, all our patients experienced visu-
al loss within one to two months in at least one eye. Patient 2
had a delayed involvement of the fellow eye after seven
months. Patient 1 initially seemed to have a strictly unilateral
infiltration of the chiasm (Fig. 1) with preserved visual func-
tion of the fellow eye. However, there was neuroradiologic
evidence of diffuse chiasmatic infiltration and extension
to both optic tracts within four months of disease onset,
two weeks before the patient passed away. Interestingly,
purely unilateral involvement of the anterior visual path-
way has been reported in one patient described by
Wabbels et al. [4] with a follow-up period of 12 months
until death.

At an early stage, clinical findings might suggest anterior
ischemic optic neuropathy (patient 5) or inflammatory neu-
ropathy (patient 2 and 4) with minimal neuroradiologic

findings and transient responsiveness to steroids. However,
progressive visual acuity and visual field deterioration, pro-
gressive dyschromatopsia, subsequent retinal vascular occlu-
sions (patient 1), ocular ischemia as well as ocular pain, head-
aches, ophthalmoplegia, proptosis, and other neurological def-
icits depending on tumor localization and extension [4] point
towards a possible malignant infiltrative disease, and a follow-
up MRI should be obtained.

Neuroradiologic findings are unspecific, usually described
as contrast enhancement and eventual thickening of the optic
nerve, chiasm or tract in T1-weighted images [4, 26], with iso-
to hypointensity on native T1 images [27, 28]. T2 hyper-
intensity of the affected anterior visual pathway is a matter of
debate [27]. It was first described by Albers et al. [29] in one
patient. Friedman et al. [28] presented a second case, and sug-
gested T2 hyperintensity as a possible distinguishing feature of
malignant optic glioma versus sarcoidosis with its tendency to
hypointensity on T2-weighted images. However, T2 signal in-
tensity is variable in sarcoidosis [30]. Most authors did not
comment on neuroradiologic findings of T2-weighted images
in malignant optic glioma. In two more recent cases [5, 15] T2
hyperintensity was described, whereas Wabbels et al. [4] ex-
plicitly did not find T2 hyperintensity of the optic nerve and
chiasm. Our case series supports T2 or FLAIR hyperintensity as
a characteristic, albeit unspecific finding of malignant optic
glioma, since it was evident in all five patients. This is consis-
tent with neuroradiologic findings in the better-characterized
cerebral high-grade gliomas [31]. With regard to imaging fea-
tures, differential diagnosis of a suspected malignant optic gli-
oma still includes demyelinating, infectious, granulomatous,
vasculitic, and infiltrative optic neuropathies [30]. CT imaging
is not helpful in diagnosing malignant optic glioma.

So far, obtaining a biopsy is mandatory for diagnosis, and
in case of an unspecific inflammatory histopathologic result,
the biopsy might have to be repeated in a patient with a pro-
gressive, presumably neoplastic disease as in our patient 4
[13]. Interestingly, patient 3 had documented progression of
a grade III glioma (biopsy) to a grade IV glioma (autopsy),
which is unique in the current literature on adult malignant
optic glioma. However, it might also simply reflect the tumor
heterogeneity with sampling bias.

Fig. 3 (patient 5): The coronal
MRI scans show bilateral
thickening of the optic nerve with
hyperintensity in T2-weighted
images (a), iso- to hypointensity
in native T1-weighted images (b)
and bilateral enhancement (c) five
months after onset of symptoms

Graefes Arch Clin Exp Ophthalmol (2015) 253:1187–1194 1191
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Considering the aggressively invasive behavior of malig-
nant astrocytomas, intraocular tumor extension is surprisingly
rare. While a mechanical barrier at the level of the lamina
cribrosa seems plausible, a biological barrier influencing local
tumor growth might be suspected as well. Intravitreal seeding
of malignant optic glioma of adulthood has not been reported
before and makes our case 3 unique. Dumas-Stoeckel et al.
[12] presented one patient in the French literature with
subretinal tumor extension and combined central retinal vein
and artery occlusion. However, neither in this latter nor in our
patient was intraocular growth confirmed histologically.

The standard of care for newly diagnosed high-grade astro-
cytomas consists of surgery or biopsy as feasible followed by
radiotherapy alone (WHO grade III) or temozolomide chemo-
radiotherapy (WHO grade IV). The introduction of temozolo-
mide increased the median survival of glioblastoma patients
by 2–3 months and the likelihood of 2-year survival from
10 % to 26 % [32]. In contrast, the standard radiotherapy
regimen of 54–60 Gy administered in 1.8-2 Gy fractions has
remained essentially unaltered over the last decades. Risk
structures such as optic nerves, chiasm, or brain stem com-
monly receive no more than 54 Gy. Recurrence or progression
may be treated with re-resection, a second course of radiother-
apy, or most commonly, using systemic alkylating agent che-
motherapy or the VEGF antibody, bevacizumab [33]. The
course of disease has not considerably improved over the last
century [1], and malignant optic glioma remains lethal within
one to two years [4]. The latter also holds true for our patients.

Advances in the understanding of tumor biology have yet
failed to translate into effective treatment regimens [34].
However as research evolves, it is our hope that patients af-
fected from a disease as devastating as malignant optic glioma
will benefit from early diagnosis and treatment in the future.
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