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Abstract

Introduction: Adult malig- nant optic nerve gliomas are rare and rapidly fatal visual pathway tumours. They
represent a clinical entity dif- ferent from the more common child- hood benign optic nerve gliomas, which are
frequently associated with neurofibromatosis I.

Case report: A 61-year-old woman presented with rapidly progressing right vision loss, lower altitudinal visual
field defect and papilloedema. MRI showed in- traorbital and intracranial swelling of the right optic nerve.
Resection of the intracranial part of the right optic nerve up to the chiasm revealed anaplastic astrocytoma
grade Ill. Within 1 year, the patient died of leptomeningeal metastasis despite radiotherapy. Clinical and MRI
eval- uation of the left eye and optic nerve were normal at all times.

Discussion: Unilateral adult malignant glioma of the optic nerve is exceptional. The final diagnosis was only
confirmed by optic nerve biopsy. In the litera- ture, only one patient has been re- ported with a unilateral
tumour manifestation; he was lost to follow- up 3 months later. All other cases were bilateral. To date, 44 case
re- ports of adult malignant optic nerve glioma have been published, either malignant astrocytoma or
glioblasto- ma. These tumours can mimic optic neuritis in their initial presentation. The diagnosis is seldom
made before craniotomy. On MRI images, malig- nant glioma cannot be distinguished from optic nerve
enlargement due to other causes. Although radiotherapy appears to prolong life expectancy, all presently
available treatment op- tions (radiation, surgery, radio-che- motherapy) are of limited value. Most patients go
blind and die within 1 or 2 years.
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. Introduction

Malignant optic nerve glioma in adults is a rare cause of vision loss. It is a rapidly fatal visual pathway
tumour that can mimic optic neuritis in its initial presentation. Hoyt defined the condition and reviewed the first
ten cases of malignant optic glioma of adulthood in 1973 [12]. Adult malignant optic gliomas represent a
clinical entity dif- ferent from the more common childhood benign optic gliomas, which are frequently
associated with neurofi- bromatosis I [1, 5, 8, 19].

The present case is the first report of purely unilateral affection until the lethal outcome. Usually
malignant optic nerve gliomas progress rapidly over the chiasm to the other side and lead to bilateral vision loss
or blindness [5].

Fig. 1 Visual fields (Humphrey Field analyzer). a oD at presentation: lower visual field defect, b OS at
presentation: normal visual field, c OD 2 days later: progression of visual field defect

Il.  Case Report

A 61-year-old woman was referred because of vision loss in her right eye and lower visual field defect,
which she had noticed 3 weeks before. Best corrected visual acuity was 0.3 OD and 1.0 OS. Slit-lamp
examination was normal, and the fundus examination revealed a slight papilloedema OD without haemorrhage.
Static perimetry showed a visual field defect OD (Fig. 1a) and was un- remarkable OS (Fig. 1b). The patient
had a history of treated ar- terial hypertension and of deep vein thrombosis. The erythrocyte sedimentation rate
was normal. Non-arteriitic anterior ischemic optic neuropathy (AION) was suspected, and the patient was put
on clopidogrel.

Two days later, she presented again with strong headaches and further vision loss to 1/35 OD. The
visual field defect OD had progressed (Fig. 1c), and visual field OS was still normal. The papilloedema OD was
more pronounced with haemorrhages and venous stasis. Doppler examination of the carotids, echocardiog-
raphy and clinical neurological examination showed no abnor- malities. An MRI scan revealed a thickening of
the right optic nerve from the globe to the chiasm with a diameter of 6 mm compared to

3.5 mm on the normal left side (Fig. 2a, b). The thickened optic nerve and nerve sheath as well as the
surrounding orbital fat showed a massive, homogeneous contrast enhancement (Fig. 2c—e). The diagnosis
seemed now consistent with an inflammatory pro- cess, and the patient was put on i.v. antibiotics and steroids,
with no effect.

Two months later, the patient presented to our department with headaches and partial oculomotor palsy
of her right eye, which was now totally blind. She also had persisting papilloedema with stasis and cotton wool
spots OD (Fig. 3). Examination of the left eye was normal. A control MRI scan (Fig. 4a—c) showed a slightly
increased enlargement of the right optic nerve. The enhancement of contrast media of the right optic nerve
demonstrated a progression towards the chiasm. There were no signs of intracranial metastasis. The diagnosis
appeared no longer consistent with AION or optic neu- ritis, and a malignant tumour was suspected. A biopsy
of the in- tracranial part of the right optic nerve was planned to get a defin- itive diagnosis. At surgery, the right
optic nerve was thickened and elongated with a grayish hyaline appearance. Rapid section his- cytic
proliferation with high cellular tissue and many atypias without areas of necrosis; the diagnosis was anaplastic
astrocytoma grade 11 (confirmed by the German Reference Centre) (Fig. 5).

MRI examination performed 1.5 months after surgery showed unspecific, post-therapeutic changes, but
no remains or relapse of tumour. Three-dimensional radiation was subsequently performed with three-field
technique. Follow-up examinations of the left eye including visual field exams were at all times completely
normal. The patient was otherwise well.

Ten months after initial presentation, the patient was readmitted to hospital because of drowsiness,
disorientation and loss of memory. MRI revealed a leptomeningeal dissemination of the tu- mour with multiple
metastases (Fig. 6a). There was a significant decrease of the retroorbital contrast enhancement compared to the
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previous examinations (Fig. 6b). The optic chiasm and the left optic nerve showed no enhancement (Fig. 6c),
thus there was no suspi- cion of local tumour recurrence in the resected area.

Combined radio-chemotherapy was considered, but the pa- tient’s state deteriorated so quickly that
only palliative therapy appeared possible. The patient was delirious and died 12 months after initial presentation
in a nursing home. No autopsy was per- formed.

tology was suspicious of an astrocytoma; therefore, the right optic nerve was resected from the
posterior part of the optic channel up to the chiasm. The chiasm was clinically free of tumour, which was
confirmed by serial rapid section histology. The optic canal was closed intracranially using a duraplasty.
Histology showed astro-

I11.  Discussion

Adult malignant optic gliomas are extremely rare tumours [1, 5, 8, 19]. Until now, 44 cases have been
described, not including the present case [1, 3, 4, 5, 6, 7, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 20, 22, 23, 25, 26,
27, 28, 29]. They are summarised in Table 1.

Of these patients, 51% were male and 49% female; the mean age at diagnosis was 54 years (median 59
years, range 22 to 79 years). At onset, unilateral decreased vi- sion was reported in 70%, bilateral in 30% of the
patients. At presentation, 41% of the patients had papilloedema, 30% haemorrhages, 43% visual field defects,
14% optic disc atrophy, 7% ophthalmoplegia and 14% proptosis; 20% of the patients had ocular pain and 39%
other neu- rological deficits, e.g., hemiparesis.

The interval from initial symptoms to total blindness was between 2 weeks and 12 months in the 21
patients with detailed information (mean 3.3 months € 2.8 months, median 3 months); in eight cases the clinical
course, etc., was only described as rapid. In one patient (30 [14]), only bilateral visual field defects and reduced
vision were noticed until she was lost to follow-up after surgery.

The anatomic point of origin of this tumour has been a source of controversy in the literature [5, 11].
However, the rapid progression of the disease is the same both for the tumour with chiasmal origin and for that
with optic nerve origin [16, 25]. Extension of the tumour to the optic chiasm typically causes contralateral
vision loss, temporal hemianopia and bilateral blindness [7]. Therefore, our case is exceptional as the tumour
did not locally progress to the chiasm after resection of the tumour of the right optic nerve. Only one other
patient out of the 44 cases published has been described with purely unilateral af- fection and unilateral
blindness [7]. However, that patient was not available to follow-up 3 months after the init

Fig. 2 MRI images 8 days after initial presentation. a T1- weighted transversal image demonstrating a
thickening of the right optic nerve, b T2- weighted transversal image presenting the thickened right optic nerve
with an isointense signal compared to the left optic nerve, c—e T1-weighted contrast enhanced transversal
images with spectral fat saturation, ¢ showing the optic chiasm, d revealing an enhancement of the right
retrobulbar fat and the right optic nerve, e at the same level as a visualizes the ho- mogenous enhancement of
the intraorbital part of the right optic nerve
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Fig. 3 a OD: papilloedema with stasis and cotton wool spots, b OS: regular fundus aspect diagnosis, so
possibly the tumour could have spread to the other side before the death of the patient.

The sites of occurrence of malignant optic glioma except for the chiasma and the optic nerve(s) were
found to be the hypothalamus in 50% of patients, the temporal lobe in 22.5% and the basal ganglia in 15%.
Other more infrequent sites were the midbrain, parietal cortex, cere- bellum and the cervical, thoracic and
lumbar subarach- noidal spaces.

Only one case of adult malignant optic nerve glioma developed 8 years after radiotherapy for a
recurrent pro- lactinoma [13]. In all other cases, no radiotherapy or other potentially tumour-promoting events
were noted. One report documents the occurrence of a malignant astrocy- toma of the optic nerve in an 11-year-
old boy who 9 years before had a cerebellar medulloblastoma treated with surgery and radiation. This tumour
followed the same aggressive clinical course as that seen in adults [24].

Astrocytomas in general are histologically classified according to the WHO system into four grades.
Malignant optic glioma of adulthood is classified histologically as either an anaplastic astrocytoma (WHO grade
111, 68% of patients) or a glioblastoma multiforme (WHO grade 1V, 29%) [2, 21]. In one case (29 [25]), it was
stated to be astrocytoma grade II. The clinical course, however, was more like that of a glioblastoma. As a
result, malignant optic glioma represent an unusual presentation of a common tumour of the central nervous
system [16].

Mean survival times were 8.3 months (SD 5.6) for the 21 anaplastic astrocytomas and 8.1 months (SD
5.4) for the 9 glioblastomas with full data, respectively. The survival curves of these tumours calculated by the
Ka- plan-Meier method with statistical evaluation by the log- rank test show that there is no statistically
significant

difference between the survival of the two neoplasms (P>0.15). Overall mean survival time was 8.6
months (SD 6.1 months, median 8 months, range 1-24 months). In spite of the introduction of modern imaging
tech- niques, difficulty still remains in making an early diag- nosis. An initial diagnosis of optic neuritis is
frequent- ly made because of the fairly acute vision loss, disk swelling, retrobulbar pain and the brief visual
improve- ment after intravenous steroids. The differential diagnosis also includes anterior ischemic optic
neuropathy. Physical signs that raise suspicion for an intraorbital mass are usually absent in the initial stage of
the disease [7]. One author stated these lesions to be hypo- to isointense rel- ative to the normal optic nerve on
T1-weighted images (as in this patient) and hyperintense on T2-weighted images (not the case in our patient)
[7]. He thought that this could be used to distinguish these tumours from other diseases. But most authors agree
that on MRI images, enlargement of the optic nerve because of malignant glioma cannot be distinguished from
enlargement because of other causes [1, 16]. So in fact the diagnosis of malignant optic glioma is hardly ever
made before an exploratory craniotomy, as in our patient, or even autopsy, because it is such a rare tumour [27].

But even if diagnosis of malignant optic glioma could be made early, the question arises concerning
how this tumour should be treated. Hoyt stated in 1973 that no known treatment has any effect [12]. Since then,
medicine has made a lot of progress, but still all presently available treatment options (surgery, radiation, radio-
chemothera- py) are not satisfactory. Of the eight non-treated pa- tients with full data, mean survival was 5.9
months (SD 2.7 months, median 5 months, range 3—9 months); the patients treated with radiotherapy survived a
mean of 9.7 months (SD 5.7 months, median 8.5 months, range 3— 24 months). This tendency towards longer
survival times for the treated patients did not reach statistical signifi- cance when calculating survival curves
with the Kaplan- Meier method and evaluating them by the log-rank test (P=0.06). Comparison of radiotherapy
with (five patients) and without (eight patients with full data) additional chemotherapy found mean survival
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times of 12.2 and 8.8 months, respectively (SD 8.4 and 4.3 months, median 8 and 9 months, range 5-24 months
and 3-20 months, respectively). This was not statistically significant (P>0.15). Additional chemotherapy
therefore fails to demonstrate a statistical improvement, but there are not enough cases in the literature to reach
a definite decision. Survival rates are not clearly different for surgery and biopsy (P>0.15), and in most cases
the tumour spreads quickly to the other side.

Statistical analysis on survival times of patients on the basis of retrospective data is certainly difficult
as thera- peutic details are not standardised for the different pa- tients. But on the other hand, prospective
studies of this disease do not seem possible because of the infrequency of adult malignant gliomas.
Radiotherapy may have an advantage in prolonging survival, even though it is not yet statistically significant.
This is in accordance with Dario et al., who even found statistical evidence in their subset of patients [5]. It is
possible that an attempt at total tu- mour resection may be at least beneficial for preserving vision of the other
eye if only one eye is primarily af- fected, as in our patient. In patients with bilateral in- volvement, biopsy
should be preferred.

The present case of a 61-year-old woman with uni- lateral adult malignant glioma of the optic nerve is
ex- ceptional. Clinical and MRI evaluation of the fellow eye and optic nerve was normal at all times. This is the
first report of documented unilateral malignant optic nerve glioma until the lethal outcome after 12 months. The
case is otherwise comparable to the other cases concerning histology, initial clinical presentation and survival
time following radiotherapy. Final diagnosis was only possible after biopsy.

Malignant optic nerve glioma certainly is a rare cause of vision loss in the adult population. Most
patients go blind and die within 1 year because of tumour spread. Neoplastic disease should be considered if
other features do not seem to fit in the diagnosis of optic neuritis or anterior ischemic optic neuropathy
(headaches, enlarge- ment of the optic nerve on MRI) or if the clinical course differs (oculomotor palsy, total
vision loss) from what is expected.

Fig. 4 MRI images 2 months after initial presentation. a—c T1- weighted contrast enhanced transversal images
with spectral fat saturation (corresponding to Fig. 2c—e) showing the optic chiasm and the course of the optic
nerve. An increasing enhancement of the right optic nerve is depicted. The contrast enhancement of the in-
traconal fat tissue is unchanged
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k-
Fig. 5 Histology of the tumour. a HE, x200. Diffusely infiltrating astrocytoma grade I11 with increased
cellularity, nuclear atypia and marked mitotic activity. b HE, x200. Immunhistochemical staining for glial
fibrillary acidic protein (GFAP) in cytoplasma and in cellular processes of the tumour cells

Fig. 6 MRI images 10 months after initial presentation (7.5 months after surgery, 3 months after termination of
radiotherapy). a T1- weighted contrast enhanced coronal image with spectral fat satu- ration. A right frontal, left
temporal and a subependymal en- hancement representing disseminated metastases are visualized. b, ¢ T1-
weighted contrast enhanced transversal images with spectral fat saturation (corresponding to Fig. 2c—e and Fig.
4a—c) visualizing the postsurgical situation. The intracranial part of the right optic nerve is resected. The
residual optic chiasm shows no pathological enhancement. The enhancement of the right orbital fat is clearly
decreased compared to Fig. 2 and Fig. 4
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