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Case Report

Ganglioglioma of the Optic Chiasm: Case Report and
Review of the Literature

Shanop Shuangshoti, Eberhard Kirsch, Paul Bannan, and Victoria A. Fabian

Summary: We report a case of a hypothalamic chiasmatic
ganglioglioma in a 21-year-old woman who presented with
hyper prolactinemia and developed visual field defects. This
circumscribed cystic lesion with an enhancing mural nod-
ule was radiologically indistinguishable from a pilocytic as-
trocytoma. Although rare, gangliogliomas should be in-
cluded in the differential diagnosis of lesions occurring in
this area of the brain.

Gangliogliomas, although relatively rare, are the
most frequently occurring mixed glioneuronal tu-
mors of the CNS (1). Their incidence ranges from
0.4% to 1.3% of all brain tumors, but they are more
common in the pediatric group, with an incidence
of 7.6% (2, 3). Patients usually present with sei-
zures (2). The temporal |obes are the most common
site, but gangliogliomas can occur anywhere in the
central neuraxis, including the brain stem and spi-
nal cord (1). We report a case of a ganglioglioma
arising in the hypothalamic chiasmatic region and
its MR imaging features. This case emphasizes that
gangliogliomas can occur in this location.

Case Report

A 21-year-old woman presented with mild galactorrhea and
emotional liability. She also complained of brief sharp head-
aches that had been occurring several times a day for 6 months.
Investigations showed an elevated blood prolactin level of
1400 mlU/L, and CT of the head was interpreted as showing
a 1-cm-diameter pituitary tumor. Visual acuity and visual fields
were normal. Bromocriptine treatment was started but was dis-
continued after 2 weeks because of complications.

MR imaging was performed 1 year later to evaluate the lesion
after low-dose bromocriptine had been resumed for 9 months.
The MR images revedled that there was a solid tumor with a
cystic component involving the hypothalamus and the optic chi-
asm. The lesion measured 20 X 20 X 18 mm and was located
above the normal, non-infiltrated pituitary gland. The solid tu-
mor component was of similar signa intensity to white matter
on T1-weighted spin-echo images (500/20 [TR/TE]) and com-
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parable signal intensity to gray matter on T2-weighted spin-echo
images (3300/96). A nodular tumor component, adjacent to the
tumor cyst, showed marked enhancement after the administra-
tion of contrast material, but there was no enhancement of the
other solid tumor components.

The optic chiasm appeared enlarged, and the borders of the
hypothalamus could not be well defined. The infundibular stalk
was displaced posteriorly. The optic nerves were of normal
size without evidence of infiltration (Fig 1). The radiologic
diagnosis was consistent with pilocytic astrocytoma. Conser-
vative management was continued because of the risk of visual
impairment associated with surgery.

One and a half years later, the patient developed progressive
visual deterioration with bitemporal field defects. Visual acuity
was 20/20 in the right eye (OD), which is normal, and 20/25
in the left eye (OS), which represents a 5% visual loss. Repeat
MR imaging showed a significant progression of the lesion,
particularly of the cyst, then measuring 30 X 28 X 25 mm.
The nodular enhancing tumor component had also increased
in size. The pituitary gland had a sharp border with progressive
expansion of the pituitary stalk posteriorly but no signs of
infiltration. There was no evidence of hydrocephaus (Fig 2).

The patient underwent aright pteronial craniotomy and a sub-
total resection of the tumor was performed. The postoperative
course was uneventful, except for the persistent bitemporal
hemianopia. The visual acuity was 20/40 (OD) and 20/80 (OS),
a disabling reduction in visual acuity.

The diagnosis of ganglioglioma was made histologically.
The cytological intraoperative smear preparations showed a
cellular tumor consisting of neoplastic astrocytes and atypical
neurons representing ganglion cells (Fig 3). Some of the neu-
rons were enlarged and binucleate, and the astrocytic compo-
nent showed moderate nuclear pleomorphism but no mitoses.
In addition, there were occasional eosinophilic granular bodies
and lymphocytes. The paraffin-embedded tissue showed only
neoplastic astrocytes, which were positive on the glial fibrillary
acidic protein immunoperoxidase stain. Glia fibrillary acidic
protein is a laboratory stain for specific intermediate filaments
found in astrocytes. The final histopathologic diagnosis was
ganglioglioma of the hypothalamic chiasmatic region.

Discussion

Gangliogliomas involving the optic chiasm are
extremely rare. To our knowledge, 11 cases, in-
cluding ours, have been reported in the literature
(Table) (3-9). We included one case of what we
designated ‘‘ganglioneuromas” because abnormal
neurons and neoplastic astrocytes were shown in
the article (7). Adequate clinical data were avail-
able for 10 patients. The mean age was 20 years,
80% of the tumors were diagnosed during the first
3 decades. There was a dight male predilection
with aratio of 1.5:1. The presenting symptoms var-
ied depending on the extent of the lesions. How-
ever, al of the patients had visual impairment. Sec-
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Fic 1. Images from the case of a 21-
year-old woman who presented with mild
galactorrhea and emotional instability.

A, Coronal, unenhanced, T1l-weighted
(500/20/3 [TR/TE/excitations) MR image.

B, Contrast-enhanced sagittal image
shows a mass with cystic (white arrow)
and nodular contrast-enhancing (black ar-
row) components arising in the hypothal-
amus and optic chiasm.

Age
No. (yrs) Sex Symptom(s) Site(s) Surgery Radiotherapy Follow-up Ref

1 6 M  VA: OD 20/25, OS 20/60, bi- Chiasm, hypothalamus Biopsy 55 Gy 5yrs*, stable VA, VF 3
temporal HA, headache,
vomiting

2 10 F VA: OD LR, OS 20/100, L R optic nerve, chiasm Subtotal resection 500 r X-Ray 4 yrs*, stable VA, VF 4
homonymous HA (2 MEV)

3 13 F VA: OD 20/200, OSno LR~ Chiasm, R tempora, R Subtotal resection - - - 8 mos*, hilateral blind- 3
only R temporal island thalamus, basal ganglia ness, extensive SA
spared, L hemiparesis spread

4 15 F Blindness OD, L temporal Entire R pregeniculate Biopsy e 6 yrs* 5
HA, R exophthamos and pathway R basa gan-
strabismus, L hemiparesis glion

5 16 M VA: OD 0.25, OS 0.33, hi- R optic nerve, chiasm Resection 40 Gy 3yrst, VA: OD 0.1, OS 6
temporal HA 0.4

6 21 F L temporal HA, Galactorrhea, Chiasm, hypothalamus Subtotal resection 3 mos*, VA: OD 6/12, P
VA: OD 6/9, OS 6/7.5, Bi- OS 6/24, bitemporal
temporal HA HA

7 23 M VA: OD 20/40, OS 20/25, be- Third ventricle, chiasm,  Subtotal resection  given 17 yrs*, VA: CF, bilater- 3
havioral changes, increased  optic tracts, L temporal a
appetite

8 24 M  VA:OD 0.33, OS 0.4, Bitem- R optic nerve, chiasm Resection 40 Gy 2 yrs 11 mos*, VA: OD 6
poral HA HM, OS LP

9 33 M VA: 0D 20/20, OS 20/25, L  Chiasm, R optic tract Biopsy 54 Gy 1 yr*, No tumor 7
homonymous HA progression

10 38 M  VA: OD 20/40, OS 20/25, se- Entire R pregeniculate Subtotal resection - - - NA 8
vere R VF defect pathway
11 NA NA NA Chiasm, hypothalamus NA NA NA 9

Note—Ref = reference, M = male, F = female, R = right, L = left, OD = right eye, OS = left eye, VA = visua acuity, VF = visual field
(20/20 = 6/6 = normal), LP = light perception, HM = hand movement, CF = counting fingers, HA = hemianopia, SA = subarachnoid, yr =

year, mos = month, * alive the last follow-up, NA = not available.

ondary hyperprolactinemia from pituitary stalk
compression was observed in our case.

The differential diagnosis of suprasellar lesions
is broad. The most common lesions in adults are
meningiomas and suprasellar extension of pituitary
adenomas, whereas in children, they are craniopha-
ryngiomas and hypothalamic chiasmatic gliomas.
Metastases and granulomatous disease are less
common (10, 11).

Radiologically, a pilocytic astrocytoma was fa-
vored. Pilocytic astrocytomas at this site are indo-
lent, slow-growing neoplasms, and their presenting
symptoms vary depending on location. Neuroim-

aging usually reveals pilocytic astrocytomas to be
mixed solid and cystic mass lesions in which 10%
may show calcification. A mural nodule may show
intense contrast enhancement. On MR images,
these tumors are isointense relative to normal brain
on T1-weighted images and iso- to hyperintense on
T2-weighted images. Pilocytic astrocytomas usu-
aly show homogeneous contrast enhancement.
Cystic formations may occur (11), as our case
shows.

Gangliogliomas are characterized on CT scans as
hypodense lesions with calcification and a variable
contrast enhancement pattern. The MR findings are



1488 SHUANGSHQOTI

Fic 2. Images from the same case, ob-
tained 18 months later.

A, Coronal T2-weighted (3300/96/1) MR
image.

B, Contrast-enhanced sagittal T1-
weighted (500/20/3) MR image shows an
obvious progression of the cystic tumor
component (black arrows).

Fic 3. Cytological smear preparation of the ganglioglioma.
A, Abnormal binucleate neurons (hematoxylin and eosin; original magnification, X275).
B, Abnormal binucleate neurons (hematoxylin and eosin; original magnification, x430).
C, Abnormal binucleate neurons (hematoxylin and eosin; original magnification, X275).
D, Neoplastic astrocytes with their numerous cytoplasmic processes (hematoxylin and eosin; original magnification, X275).

nonspecific. Asin our case, the lesions may be iso-
to hypointense on T1-weighted images and hyper-
intense on T2-weighted images. Contrast enhance-
ment was reported in 44% of one series and may
have either a nodular rim or solid enhancement pat-
tern (2). In our case, there was pronounced nodular
enhancement at the border between the cystic and
the solid tumor components. Cystic tumor compo-
nents occur in up to 57% of gangliogliomas, as in
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our case. However, 40% of cases may appear as
solid lesions only. These cysts may show a higher
signal compared with CSF on T2-weighted images,
which represent gelatinous material (2).

The histopathologic criteria for diagnosis of gan-
glioglioma include neoplastic astrocytes and atyp-
ical neurons (1). The ganglion cells must be distin-
guished from preexisting non-neoplastic neurons,
which might have been incorporated into an astro-
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cytoma (12). Our case fulfilled these criteria with
several large binucleate neurons with prominent
nucleoli and an astrocytic component confirmed on
the glial fibrillary acidic protein stain. In addition,
eosinophilic granular bodies and lymphocytes fur-
ther support the diagnosis of a ganglioglioma (1,
12). The normal optic chiasm does not contain gan-
glion cells. The neoplastic neurons in gangliog-
liomas in this region may have been derived from
ectopic neural tissue (3, 7).

The optic chiasm may be involved by gangliog-
liomas at this site by three different mechanisms.
The lesions in patient 1, patient 11, and our patient
were intrinsic to the chiasm and hypothalamus,
whereas that in patient 3 seemed to originate in the
right temporal lobe and medially extended to com-
press the chiasm. Patient 3 had a long history of
complex partial seizures. In seven cases (patients
2, 4, 5, and 7-10), the chiasm and other compo-
nents of the visual pathway were involved. Chias-
matic involvement in gangliogliomas usually oc-
curs in this way; however, there is difficulty in
determining the exact origin of these tumors. They
may have arisen in the chiasm and subsequently
extended into the other parts of the optic pathway
and vice versa.

Most CNS gangliogliomas are well circum-
scribed. Therefore, surgical excision is possible, re-
sulting in a generdly favorable prognosis (3, 8).
However, complete resection often cannot be ac-
complished in cases with chiasmatic involvement.
The role of postoperative radiotherapy is controver-
sia and usually reserved for those with disease pro-
gression or recurrence (7, 8). Nevertheless, radio-
therapy has been applied in those cases in which
only biopsy or subtotal resection could be per-
formed. (3, 4, 6, 7). Follow-up was available for
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nine patients. All were alive during 8 months to
17 years of follow-up. No cases, including ours,
showed significant visual improvement.

Conclusion

Gangliogliomas are relatively infrequent CNS
neoplasms, which can be confused radiologically
with low-grade pilocytic astrocytomas. We report
this case to broaden the differential diagnosis of
well-demarcated cystic lesions arising in the hy-
pothalamic-chiasmatic region.
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