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Abstract

Background: Malignant optic and chiasmatic gliomas are extremely rare, and are
classified pathologically as anaplastic astrocytoma or glioblastoma multiforme (GBM).
Approximately 40 cases of optic GBM in adults have been reported in the literature,
and only five of them were described to originate from the optic chiasm.

Case Description: An 82-year-old male patient with a past medical history of
diabetes mellitus type 2, melanoma, and bladder cancer presented with gradual
vision loss of the left eye in a period of 1 month. After neuro-ophthalmological
examination, the decision of thither magnetic resonance imaging (MRI) studies was
made. It showed a contrast enhancing mass in the region of the optic chiasm. In
this case, imaging study was not enough to establish an accurate diagnosis and a
left pterional craniotomy for biopsy and resection of the optic chiasmal mass was
performed. After histological evaluation of the mass tissue, the diagnosis of GBM was
made. Taking into account the patient’s poor condition and unfavorable prognosis he
was moved to inpatient hospice. The patient deceased within 2 months after surgery.
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Conclusion: Chiasmal GBM is an extremely rare condition where a biopsy is Website:
necessary for accurate diagnosis and optimal treatment. Differential diagnosis www.surgicalneurologyint.com
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and non-demyelinating inflammatory optic neuropathy (e.g., sarcoid), vascular
lesions (e.g., cavernoma), compressive lesions of the optic apparatus, metastatic
malignancy, and primary tumors of the anterior optic pathway. The role of
chemotherapy and radiotherapy including novel stereotaxic radiosurgery methods
is still unclear and will need to be evaluated.
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INTRODUCTION

Optic nerve gliomas represent approximately 2% of all
brain tumors.!"! These tumors are categorized into benign
optic gliomas (pilocytic astrocytomas, neurofibromatosis
type-1 (NI-1) associated low-grade astrocytomas) that
typically occur in the childhood and malignant optic
gliomas which occur in adulthood. Malignant optic and
chiasmatic gliomas are extremely rare and are classified
pathologically as anaplastic astrocytoma or glioblastoma
multiforme (GBM). Approximately 40 cases of optic
GBM in adults have been reported in the literature, and
only five of them were described to originate from the
optic chiasm.!) We report a very rare case of GBM arising
from the optic chiasm.

CASE PRESENTATION

An 82-year-old man with an extensive medical history
including chronic obstructive pulmonary disease, type 2
diabetes, coronary artery disecase, history of melanoma, and
previously treated bladder cancer presented with 1 month
of rapid onset visual loss in the left eye. It manifested
initially as a blurry vision, which progressed to severe
loss of vision in the left eye. Neuro-ophthalmological
examination showed a left relative afferent pupillary
defect, which was suggestive of either an optic neuropathy
or diffuse retinal pathology. Formal visual field testing
demonstrated severe generalized depression in the left
eye and a superotemporal quadrantic defect in the right
eye indicating pathology atfecting the left optic nerve and
chiasm. Subsequent magnetic resonance imaging (MRI)
of the brain confirmed a contrast enhancing mass in the
region of the left-side of the optic chiasm extending from
the suprasellar cistern into the left optic nerve [Figure 1].
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Figure |: Preoperative magnetic resonance imaging: Axial T1-
weighted image with contrast demonstrating an enhancing lesion
of the left pre-chiasmatic optic nerve and chiasm
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a vast majority (84%) of patients present with
visual Impairment and no other ophthalmologic or
neurologic  symptoms. Considerations should include
demyelinating optic neuritis and non-demyelinating
inflammatory optic neuropathy (e.g., sarcoid), vascular
lesions (e.g., cavernoma), compressive lesions of the
optic apparatus, metastatic infiltration particularly in
the setting of prior known systemic malignancy as in our
case with a history of metastatic melanoma, and primary
tumors of the anterior optic pathway.[*’

Given the patient’s visual loss and the uncertain etiology
of the lesion, a left pterional craniotomy for biopsy and
resection of the optic chiasmal mass was performed.

On gross pathology, the tumor was a light-tan,
irregularly-shaped  soft  tissue  fragment measuring
0.8 x 0.3 X 0.2 cm in aggregate. On histological evaluation,
the tumor was composed of glial cells with pleomorphic
nuclei and areas of vascular proliferation and necrosis.
Immunohistochemistry was positive for glial fibrillary
acidic protein (GFAP) and p53 and showed a Ki 67
proliferation index of ~10% [Figure 2]. At the same time,
the cells were negative for keratin. These results supported
the diagnosis of GBM, WIIO grade 1V, based on the
four diagnostic criteria for malignant optic nerve glioma,

Figure 2: A highly cellular astrocytic tumor is seen with marked
microvascular proliferation (a), mitotic activity (b) and areas of
necrosis (c). The tumor was strongly immunoreactive to glial
fibrillary acidic protein immunohistochemistry (d) and the tumor
nuclei were positive for p53 (e).The ki-67 proliferation index was
estimated to be approximately 10% (f)
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namely, (1) necrosis, (2) vascular proliferation, (3) nuclear
pleomorphism, and (4) mitoses (3).

Postoperatively, the patient felt fine and did not show
any neurological impairment. No postoperative radiation
or chemotherapy was administered, however, 6 days
post-discharge he started to show confusion, lethargy,
and unsteady gait, and was readmitted to the hospital.
A lumbar puncture (LP) was performed to rule out any
infectious etiology. The patient’s condition and treatment
options were discussed and decision on transferring him
to inpatient hospice was made. The patient deceased
within 2 months after surgery.

DISCUSSION

Since the optic GBM infiltrates extensively and grows
rapidly, the prognosis is unfavorable. Reported survival
ranges from 0-14 months after diagnosis. Dinh et al.
published a case of chiasmatic GBM where the patient
survived 14 months after onset of the symptoms, which
is the longest survival of such patients in the literature.®l
Hartel et al. compiled a review of 30 cases of malignant
optic nerve gliomas and reported a mean presenting age
of patients with optic GBM of 52.9 years and a mean
survival rate of 8 months.”” The mean survival rate in
patients with optic glioma is shorter when compared to
GBM in other locations of the brain demonstrating mean
survival rate of 14.6 months.!""

As generally known for GBM, optic nerve GBM also
shows a slight preference for males (male to female
ratio is 1.38:1) and cases are reported from 22 years
old to 79 years old patients.'¥ Standard treatment of
GBM in most cases includes combined chemoradiation
therapy.® There are some alternative medical approaches
specifically for optic GBM, such as medically induced
hypothyroidism with carboplatin, which was seen in
the Ashur-Iabian et al. study, however, none of these
therapies have become standard treatment.”)

Although glioblastoma is a histopathologic diagnosis,
novel molecular studies using the cancer genome
atlas  (TCGA) have identified multiple tumor
subtypes providing us much more than just diagnostic
information."?  Identification of gene mutations or
amplifications/deletions such as of genes like MGMT,
IDHI/IDH2, EGFR, NFKBIA, PTEN, PI3K, mTOR,
to mention only a few, has significant therapeutic
implications because many novel drugs specifically target
certain mutated cancer cells.!"!! Examples are the multiple
phase 1 clinical trials focusing on IDH-I mutations or
the O6-methylguanine-DNA methyltransterase (MGMT)
promoter region hypermethylation status in gliomas and
their susceptibility to alkylating chemotherapy.>® This
knowledge of tumor composition on a molecular level

will ultimately help to provide optimal patient-targeted
therapy and provide us the deeper understanding of the
tumor etiology to give us an opportunity to treat this
deadly disease.

CONCLUSION

Our case represents a GBM that originated in the chiasm
and then infiltrated into left optic nerve with subsequent
vision impairment. There were no other lesions arising
from secondary structures. Differential diagnosis for
such lesions can be very difficult and biopsy may be
necessary for diagnosis and optimal treatment. The
role of chemotherapy and radiotherapy including novel
stereotaxic radiosurgery methods is still unclear and will
need to be evaluated.
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