Parenchymal Anaplastic Astrocytoma presenting with Visual Symptoms due to
Bilateral Optic Nerve Sheath Involvement
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Abstract

A 23 year old man presented with transient visual obscurations and was found to have
optic nerve edema and a thalamic lesion that did not enhance on magnetic resonance
imaging. Lumbar puncture opening pressure was normal. Subsequent magnetic
resonance images demonstrated optic nerve sheath enhancement. Pathological diagnosis
of the thalamic mass was anaplastic astrocytoma (WHO grade 111). Visual symptoms
were attributed to spread of high grade parenchymal glioma to the optic nerve sheaths

causing intraorbital optic nerve compression.



Dear Editor,

We read with interest the recent report by Traynis et al et al regarding glimoatosis cerebri
presenting through anterior visual pathway involvement (1). We contribute a distinct,
though similar, case that further expands the spectrum of presentation of the primary

neuro-ophthalmic presentations of central nervous system gliomas.

Case Report

A 23 year old man presented with transient visual obscurations (TVOs). Visual
acuity was normal. Visual fields showed mild blind spot enlargement. There was
bilateral optic disc elevation. Magnetic resonance imaging (MRI) of the brain
demonstrated a left thalamic lesion with increased T2 signal and no enhancement.
Multiple MRIs during the next 5 months were stable. 5.5 months after presentation the
TVOs became more frequent. He developed peripheral vision loss in both eyes. He
denied headaches and fevers. His past medical history, social history, and family history
were unremarkable.

Visual acuities were 20/50 OD and 20/200 OS. Visual fields were constricted.
Posterior segment exam revealed marked elevation of both optic nerves with vessel
obscuration and subretinal fluid extending to the macula. There were no hemorrhages or
cotton wool spots. Neurological and ophthalmic examinations were otherwise normal.

Serial lumbar punctures (LP) had opening pressures of 23 and 22 cm of water.
Cerebrospinal fluid (CSF) had 13 white blood cells/uL with monocytic predominance, 46
mg/dL protein, normal glucose, negative cultures, negative venereal disease research

laboratory, no oligoclonal bands, normal angiotensin converting enzyme (ACE) and no



malignant cells. CSF cytology from a third LP revealed rare spindle cells with mild
atypia.

Blood tests including anti-nuclear antibody, anti-aquaporin 4 antibody, and ACE
levels were all within normal limits. Studies investigating an infectious etiology including
for Lyme, coxsackie virus, varicella-zoster virus, arbovirus, West Nile virus, Bartonella
henselae, syphillis, Cryptococcus neoformans, toxoplasmosis, coccidioides and human
immunodeficiency virus were negative.

MRI brain demonstrated a stable, non-enhancing left thalamic mass (Fig. 1). MR
spectroscopy to further evaluate the thalamic mass showed decreased signal intensity
associated with N-acetyl aspartate resonance and increased signal intensity associated
with the choline resonance, consistent with a low-grade tumor or inflammatory process.
MRI orbits showed increased fluid space in the optic nerve sheaths and new enhancement
of bilateral optic nerve sheaths (Fig. 2). Brain MR angiography and venography and
spine MRI were within normal limits. Computed tomography of the chest, abdomen and
pelvis did not demonstrate mass lesions or lymphadenopathy. Gallium scan did not reveal
areas with abnormal activity.

Visual fields and visual acuity worsened despite empiric treatment with steroids.
Stereotactic biopsy of the left thalamic lesion and left frontal meninges revealed
parenchymal anaplastic astrocytoma, World Health Organization (WHO) grade 11, in
thalamic tissue samples, along with changes suggestive of leptomeningeal glioma spread
in the left frontal leptomeningeal biopsy (Fig. 3). Immunohistochemistry studies from
the thalamic tissue samples indicated that tumor cells were positive for GFAP and were

negative for LCA, CD68, CD3, and CD20. Many tumor cells stained with p53 consistent



with the presence of p53 mutation in tumor cells. The Ki-67 proliferation marker stained
more than 5% of tumor cells. The leptomeningeal sample demonstrated focal staining of
a low number of cells with GFAP, p53 and Ki-67.

Follow up orbital MRI showed enhancement of bilateral optic nerve sheaths that
extended intracranially, new T2 hyperintensity within both optic nerves and volume loss
of the right optic nerve. Left transconjunctival optic nerve sheath fenestration with
biopsy of the nerve sheath was performed to evaluate for optic nerve sheath involvement
of the tumor to aid in treatment planning. This did not show frank neoplasia.
Immunohistochemistry was positive for p53 in a few cells along with occasional LCA
and CD68-positive inflammatory cells. Due to the detection of a small number of p53-
positive cells, involvement of the optic nerve sheath by glioma could not be ruled out.

He was treated for six weeks with concurrent temozolomide 75mg/m? (160 mg)
daily and whole brain radiation at 45 Gray in 1.8 Gray fractions. One month after
completion of concurrent chemoradiation, he was placed on maintenance chemotherapy
with temozolomide 200mg/m? (400mg) daily for 5 days every 28 days for a planned total
of 6 cycles.

His visual acuity stabilized at hand motion with the right eye and bare LP with the
left eye. There was some expansion of the right eye visual field following therapy.
Ophthalmoscopic examination showed bilateral optic nerve pallor. Repeat imaging of
brain and orbits revealed slight interval decrease in size of the thalamic tumor with
reduction in mass effect on the third ventricle. There was interval development of
enhancement within bilateral optic nerves. During the second cycle of maintenance

chemotherapy, the patient experienced left buttock pain, which progressed to bilateral,



unrelenting back pain. MRI showed new leptomeningeal enhancement within the thoracic

spine suggestive of further tumor spread.

Discussion

Anaplastic astrocytomas are part of the glioma family of malignant brain tumors
with an age adjusted incidence rate of 0.36: 100000 and median survival of 2-5 years (2,
3). Optic nerve head edema is a non-specific finding that can be due to nerve head
infiltration, optic nerve head ischemia, intra-orbital optic nerve compression by high
subarachnoid space pressure, or compression by optic nerve sheath lesions. We present a
unique case of parenchymal anaplastic astrocytoma with spread to the optic nerve sheaths
presenting with transient visual obscurations. This is distinct from the recently published
case (1) due to the association with a high grade parenchymal tumor, and initial
symptomatology attributable to compressive, rather than infiltrative optic neuropathy.

The literature supports the challenge of confirming pathological diagnosis of
tumor spread to optic nerve sheaths ante-mortem and reinforces the importance of
maintaining a high suspicion for tumor spread as a cause of enigmatic symptoms (4-8).
Though we do not have pathological confirmation of leptomeningeal spread to the optic
nerve sheaths, aspects of the optic nerve sheath biopsy, CSF analysis and clinical course
provide supportive evidence. None of the biopsy specimens or clinical investigations
suggested an alternative etiology for optic nerve head edema and optic nerve sheath
enhancement.

Leptomeningeal spread of malignant astrocytomas is well described, though

presentation through optic nerve sheath involvement has only been alluded to. A study of



high-grade gliomas (33 anaplastic astrocytoma and 35 glioblastoma multiforme) reported
that 25% had intracranial dissemination and 6 had spinal dissemination (9). All cases
with spinal dissemination had thalamic or temporal lobe primary tumors and the authors
proposed proximity to CSF circulation as a risk factor for dissemination. In a case series
of post-mortem confirmed cases of leptomeningeal infiltration, 18 of 63 cases were
associated with an intracranial mass lesion and 7 of these were astrocytomas (further
subdivision was not specified) (10). Of the 18 cases associated with an intracranial mass
lesion, CSF contained malignant cells in only 21% and presenting signs included optic
nerve edema in 45% cases. The authors’ proposed that papilledema may have
represented either elevated intracranial pressure or neoplastic optic nerve compression,
but did not have sufficient clinical data to make this distinction. In our patient elevated
intracranial pressure was excluded by serial lumbar punctures.

The non-enhancing appearance of the thalamic mass on imaging and its stability
on serial scans in our patient led to the initial consideration that it was a low grade tumor
unrelated to his neuro-ophthalmic symptoms and signs. Several case series reinforce that
imaging characteristics do not reliably predict histological grade. In both retrospective
and prospective studies of parenchymal brain lesions without enhancement between 35
and 45% are WHO grade 111 on histological examination (11,12). Though the majority of
anaplastic astrocytomas demonstrate MRI enhacement, on study estimated that 9% of
malignant supratentorial gliomas lacked contrast enhancement (13). Some studies have
suggested that advanced imaging techniques such as perfusion-weighted imaging and MR
spectroscopy may provide additional insight into the malignant potential of intracranial

lesions (14-16). However, the false negative predictions of these techniques, as shown by



our case, limits their utility as a screening test. One possible reason for the imaging and
histological discrepancy in our case and others is heterogeneity within the tumor with
focal high-grade transformation (17).

Transient visual obscurations related to optic disc edema caused by compressive
optic neuropathy by leptomeningeal spread of parenchymal anaplastic astrocytoma is a
unique presentation of primary central nervous system glioma to our knowledge. An
additional instructive aspect of this case is the seemingly benign radiographic features of

the malignant parenchymal tumor.

References
1. Traynis I, Singer S, Winterkorn K, Rosenblum M, Dinkin M. Infiltration of the optic
chiasm, nerve and disc by gliomatosis cerebri. J Neuroophthalmol published ahead of

print 1/2/2013

2. Dolecek TA, Propp JM, Stroup NE, Kruchko C. CBTRUS statistical report: primary

brain and central nervous system tumors diagnosed in the United States in 2005-2009.

Neuro Oncol. 2012: 14 (suppl 5): v1-v49.

3.Yen PY, Kesari S. Malignant gliomas in adults. N Engl J Med. 2008;359;492-507

4. Altrocchi PH, Eckman PB. Meningeal carcinomatosis and blindness. J Neurol

Neurosurg Psychiatry. 1973; 36(2):206-10.


http://www.ncbi.nlm.nih.gov/pubmed?term=Altrocchi%20PH%255BAuthor%255D&cauthor=true&cauthor_uid=4708455
http://www.ncbi.nlm.nih.gov/pubmed?term=Eckman%20PB%255BAuthor%255D&cauthor=true&cauthor_uid=4708455
http://www.ncbi.nlm.nih.gov/pubmed/4708455
http://www.ncbi.nlm.nih.gov/pubmed/4708455

5. McFadzean R, Brosnahan D, Doyle D, Going J, Hadley D, Lee W. A diagnostic
quartet in leptomeningeal infiltration of the optic nerve sheath. J Neuroophthalmol. 1994;

14(3):175-82.

6. Aroichane M, Miller NR, Eggenberger ER. Glioblastoma multiforme masquerading as

pseudotumor cerebri. Case report. J Clin Neuroophthalmol. 1993; 13(2):105-112.

7. Noval S, Ortiz-Pérez S, Sanchez-Dalmau BF, Ruiz-Ares G, Arpa J, Adan A. Neuro-
ophthalmological features of primary diffuse leptomeningeal gliomatosis. J

Neuroophthalmol. 2011; 31:299-305.

8. Zunz E, Ben Sira L, Constantini S, Fattal-Valevski A, Yalon M, Roth J, Cagnano E,
Kesler A. Gliomatosis cerebri presenting as idiopathic intracranial hypertension in a

child. J Neuroophthalmol. 2011; 31:339-341.

9. Saito R, Kumabe T, Jokura H, Shirane R, Yoshimoto T. Symptomatic Spinal

Dissemination of Malignant Astrocytoma. J Neurooncol. 2003; 61:227-235.

10. Boyle R, Thomas M, Adams JH. Diffuse Involvement of the Leptomeninges by
Tumour — A Clinical and Pathological Study of 63 Cases. Postgrad Med J. 1980; 56:149-

158.


http://www.ncbi.nlm.nih.gov/pubmed?term=McFadzean%20R%255BAuthor%255D&cauthor=true&cauthor_uid=7804423
http://www.ncbi.nlm.nih.gov/pubmed?term=Brosnahan%20D%255BAuthor%255D&cauthor=true&cauthor_uid=7804423
http://www.ncbi.nlm.nih.gov/pubmed?term=Doyle%20D%255BAuthor%255D&cauthor=true&cauthor_uid=7804423
http://www.ncbi.nlm.nih.gov/pubmed?term=Going%20J%255BAuthor%255D&cauthor=true&cauthor_uid=7804423
http://www.ncbi.nlm.nih.gov/pubmed?term=Hadley%20D%255BAuthor%255D&cauthor=true&cauthor_uid=7804423
http://www.ncbi.nlm.nih.gov/pubmed?term=Lee%20W%255BAuthor%255D&cauthor=true&cauthor_uid=7804423
http://www.ncbi.nlm.nih.gov/pubmed?term=McFadzean%20rectal%20carcinoma%20optic%20nerve
http://www.ncbi.nlm.nih.gov/pubmed?term=Aroichane%20M%255BAuthor%255D&cauthor=true&cauthor_uid=8393461
http://www.ncbi.nlm.nih.gov/pubmed?term=Miller%20NR%255BAuthor%255D&cauthor=true&cauthor_uid=8393461
http://www.ncbi.nlm.nih.gov/pubmed?term=Eggenberger%20ER%255BAuthor%255D&cauthor=true&cauthor_uid=8393461
http://www.ncbi.nlm.nih.gov/pubmed?term=aroichane%20glioblastoma%20multiforme

11. Kondziolka D, Lunsford DL, Martinez AJ. Unreliability of contemporary
neurodiagnostic imaging in evaluating suspected adult supratentorial (low-grade)

astrocytoma. J Neurosurg. 1993; 79:533-536.

12. Barker FG 2nd, Chang SM, Huhn SL, Davis RL, Gutin PH, McDermott MW, Wilson
CB, Prados MD. Age and the risk of anaplasia in magnetic resonance-nonenhancing

supratentorial cerebral tumors. Cancer. 1997; 80:936-941.

13. Scott JN, Brasher PMA, Sevick RJ, Rewcastle NB, Forsyth PA. How often are
nonenhancing supratentorial gliomas malignant? A population study. Neurology. 2002;

59:947-949.

14. Zonari P, Baraldi P, Crisi G. Multimodal MRI in the characterization of glial
neoplasms: the combined role of single-voxel MR spectroscopy, diffusion imaging and

echo-planar perfusion imaging. Neuroradiology. 2007; 49:795-803.

15. Batra A, Tripathi RP, Singh AK. Perfusion magnetic resonance imaging and magnetic
resonance spectroscopy of cerebral gliomas showing imperceptible contrast enhancement

on conventional magnetic resonance imaging. Australas Radiol. 2004; 48:324-332.

16. Chaskis C, Stadnik C, Michotte A, Van Rompaey K, D'Haens J. Prognostic value of

perfusion-weighted imaging in brain glioma:A prospective study. Acta Neurochir. 2006;



148:277-285.

17. Frazier JL, Johnson MW, Burger PC, Weingart JD, Quinones-Hinojosa A. Rapid
malignant transformation of low-grade astrocytomas: report of 2 cases and review of the

literature. World Neurosurgery. 2010; 73:53-62.



Figure Legends:

Figure 1. MRI of thalamic lesion five months after symptom onset. FLAIR axial
images of left thalamic lesion with T2 hyperintensity. The lesion was isointense on T1

and did not demonstrate enhancement after gadolinium administration.

Figure 2. Parasagittal MRI of optic nerves five months after symptom onset. T1
post-contrast with fat saturation images demonstrating variable thickening and

enhancement of both optic nerve sheaths.

Figure 3. Thalmic(left), leptomeningeal (center) and optic nerve sheath (right)
Biopsy specimens. Hemotoxylin & eosin stains 200x (main) demonstrating significant
pleomorphism and glial nuclear atypia, as well as increased cellularity and scattered
mitotic figures in the thalamic specimen and small focal collections of atypical cells in
the subarachnoid space of the leptomeningeal specimen, but not the optic nerve sheath
specimen. P-53 immunohistochemistry (insets) demonstrating staining of many thalamic

tumor cells, atypical leptomeningeal cells and rare optic nerve sheath cells.



