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Chordoid Glioma of Third Ventricle Presenting as Primary
Polydipsia With Aggressive Behavior: A Rare Case With
Rare Presentation
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Abstract

Chordoid glioma of third ventricle is relatively rare and character-
ized by unique histomorphology and varied clinical presentation.
Chordoid glioma has high morbidity and high mortality rates despite
being low grade tumor because of insidious presentation and dif-
ficulty in complete resection. Here, we report a new case of chordoid
glioma occurring in a 32-year-old male, who presented with polyu-
ria, polydipsia and behavioral problems, and on the water depriva-
tion test diagnosis of primary polydipsia was made. MRI revealed
tumor of third ventricle, which was resected subtotally. Diagnosis
of chordoid glioma was confirmed by histology and immunohisto-
chemical analysis of resected tumor. Recurrence of chordoid glioma
was reported on MRI after 2.5 months. Based on this case report, we
suggest chordoid glioma should be kept in differential diagnosis of
primary polydipsia.
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Introduction

Chordoid glioma is a rare low grade tumor that arises from the
anterior wall or roof of the third ventricle. Brat et al in 1998
described a series of eight cases of third ventricular neoplasm
with a distinctive chordoid appearance that appears to repre-
sent a separate clinicopathological entity and named it chor-
doid glioma [1]. World Health Organization (WHO) classified
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it grade II neuroepithelial tumors of uncertain histogenesis [2].
It usually occurs in adults (median age at diagnosis, 48 years)
with a female predominance of 2:1 [3].

This tumor was named chordoid glioma because of its dis-
tinct histologic appearance, reminiscent of chordoma, and its
avid staining with glial fibrillary acid protein (GFAP) in im-
munohistochemical analysis [4].

Chordoid glioma usually presents with headache, visual
disturbances and memory deficit, less frequent presentation
is with endocrine disturbances (amenorrhea, hypothyroidism,
weight gain, polyuria and polydipsia), and other focal deficits
are rare [3].

We report a case of chordoid glioma presenting with pri-
mary polydipsia and aggressive behavior.

Case Report

We present a case of a 32-year-old male, who was admitted
to our hospital for evaluation of polyuria (8 L/day), polydip-
sia and behavioral problem. He was not having any history
of headache, visual disturbances and memory deficit. Visual
acuity, visual field and other neurological examination were
within normal limit.

Water deprivation test was performed after obtaining base-
line values. His baseline sodium was 116.6 mEq/L, serum os-
molality was 241 mOsm/kg of H,0O and urine osmolality was
48 mOsm/kg of H,O. On water deprivation test urine osmolal-
ity increased to reach a value of 684 mOsm/kg of H,O. Serum
calcium, potassium, glucose, cortisol, testosterone, gonadotro-
pins and thyroid function test levels were within normal limit.

A magnetic resonance imaging (MRI) scan revealed a
large lobulated, solid mass of 3.8 x 3.9 x 3.7 cm size in su-
prasellar and right parasellar region, isointense on TIW and
hyperintense on T2W, abutting the optic chiasma and tracts
(Fig. la-c). Provisional diagnosis of chordoid glioma of third
ventricle or optico-chiasmatic hypothalamic glioma was made.

Subsequently right frontal craniotomy via transcallosal,
transventricular approach revealed the third ventricular mass
adhering to surrounding structures. Hence the tumor was sub-
totally removed. Postoperative computed tomography (CT)
showed remnant enhanced lesion.

Histopathological examination of tumor tissue revealed
cluster and cords of epitheliod tumor cells in variable muci-
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Figure 1. Radiological evaluation. (a) T1W MRI scan showing isointense lesion with homogenous enhancement in suprasellar
and right parasellar region. Postoperative MRI scan after 2.5 months in (b) coronal and (c) sagittal scan showing heterogene-
ously enhancing hypointense mass lesion in suprasellar cistern and anterior part of third ventricle.

nous stroma. Tumor cells were round to oval uniform nucleus
and abundant eosinophilic cytoplasm. Few bipolar cells and
foci of lymphoplasmacytic infiltrate were seen. No mitoses,
microvascular proliferation or necrosis were seen. Alcian blue
stain was positive in mucinous stroma. On immunohistochem-
istry, tumor cells showed diffuse GFAP positivity and patchy
CD34 positivity in aggregates of tumor cells. Epithelial mem-
brane antibody (EMA) marked plasma cells and was nega-
tive in tumor cells (Fig. 2a-d). Ki-67 proliferation index was
around 1%. Final diagnosis of chordoid glioma was made.

On follow-up patient developed two episodes of general-
ized seizure. CT scan revealed remnant mass and hydrocepha-
lus. Ventriculoperitoneal shunting was performed for obstruc-
tive hydrocephalus. Follow-up MRI after 2.5 months revealed
3.4 x 3.5 x 3.8 cm mass, hypointense on T1W and hyperin-
tense on T2W and FLAIR images.

Discussion

Chordoid glioma is a rare central nervous system neoplasm
considered to be indolent, but still carries an increased risk of
recurrence in cases of sub-optimal resection. They are classi-
fied as grade II tumors by WHO and the current mainstay of
treatment consists of surgical intervention with the possibil-
ity of postoperative radiotherapy in cases of subtotal resection
(STR).

A total of 81 patients have been reported till 2015. Due to
characteristic location within third ventricle, nearly all patients
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presented symptomatically. Only three of 81 (3.7%) patients
presented incidentally. Among the remaining 78 patients, the
most common presenting symptoms, in order, were headache,
visual symptoms, mental status changes and memory deficits,
nausea/vomiting, and lethargy/somnolence. Less frequently
reported symptoms included ataxia/gait instability, seizures,
syncopal episodes, and speech difficulties. History of endo-
crine dysfunction was noted in some patients, including amen-
orrhea in four, diabetes insipidus in four, and hypothyroidism
in two patients. Psychotic features were noted in two patients
[3]. Primary polydipsia as a presentation of chordoid glioma
has not been reported previously. One case of hyponatremia
due to STADH in chordoid glioma has also been reported [5].
The sustained increase in water intake in patients with pri-
mary polydipsia may be due to hypothalamic lesions of thirst
center (tumors, infiltrative disease) or more commonly due to
underlying psychiatric illness. Differentiation of primary poly-
dipsia from diabetes insipidus as a cause of polyuria and poly-
dipsia is important to avoid water overload, which can result
from inappropriate vasopressin therapy. The water deprivation
test is the gold standard test to differentiate central or nephro-
genic diabetes insipidus from primary polydipsia in patients
with polyuria and polydipsia. A threshold for urine osmolality
of > 800 mOsm/kg after water deprivation yielded a sensitivity
and specificity of 96% and 100%, respectively, for diagnos-
ing primary polydipsia. Sensitivity increases to 100% if cut-off
value for urine osmolality was set at 680 mOsm/kg [6].
Chordoid gliomas are thought of as being well encapsulat-
ed and non-invasive. Al Hinai and Petrecca reported the only
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Figure 2. Photomicrograph of chordoid glioma. (a) H&E stain shows cord like arrangement of epithelioid cells in myxomatous
background. (b) Immunohistochemistry shows diffuse GFAP positivity. (¢) EMA marks plasma cells. (d) CD34 shows patchy

positivity.

case of chordoid glioma that involves the optic chiasma [7].
Our case also has involvement of optic chiasma.

Chordoid glioma is hyperdense on CT in 65% of cases,
and enhances homogenously following contrast administration
in 68%. Chordoid glioma may be confused with other hyper-
dense lesions such as lymphoma, meningioma and aneurysms.
MRI is preferred for chordoid glioma. Typically these tumors
are well circumscribed, round or oval in shape on TIW MR
(63%) of cases and slightly hyperintense on T2W images, with
homogeneous enhancement by gadolinium (70%). Most tu-
mors are solid, but cystic changes are infrequently seen within
the periphery of these tumors [8].

Histopathologically, the tumor consists of clusters and
cords of oval to polygonal epitheliod-shaped cells with eosino-
philic cytoplasm, which are embedded in a mucinous matrix.
Mitoses are rare and necrosis is absent. Lymphoplasmacytic
infiltrate and Russell bodies are often found in the tumor. Im-
munohistochemically, chordoid glioma is strongly and diffuse-
ly positive for GFAP and vimentin, and shows focal reactivity
to EMA and cytokeratin in some cases, but little or no reactiv-
ity to S-100 protein. Some authors reported immunoreactivity
for CD34, which is helpful for making differential diagnosis
between chordoid meningioma, pilocytic astrocytoma, and/or
ependymoma. The histogenesis of chordoid glioma remains
uncertain. The immunohistochemical positivity for GFAP and
vimentin favors glial origin [9].

There is controversy over the best treatment for chordoid
glioma. Most reported cases were surgically resected, either
gross total or subtotal resection, while other had stereotactic
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biopsy. The current treatment of choice for chordoid glioma
is surgical resection. Gross total resection (GTR) is the ideal
treatment, although tumor size and location often impede radi-
cal resection. Radiotherapy has largely been reserved as ad-
junctive therapy for management of residual tumor following
resection [3, 8].

Mortality rates and complications related to surgical pro-
cedures vary according to surgical technique. GTR has led
to postoperative death in 29% of cases, and 67% chances of
complications among survivors. After partial resection, mor-
tality and morbidity decreased to 14% and 50%, respectively.
The most common postoperative complication reported are
cognitive disorders, pulmonary embolism and hypothalamic
dysfunction (DI, SIADH, weight gain, hypothyroidism and
panhypopituitarism) [3, 8]. The rate of 1-, 3- and 5-year pro-
gression free survival (PFS) was 88.4%, 82.5%, and 70.7%,
respectively. The extent of tumor resection was the most robust
predictor of improved rate of tumor control [3].

Jung and Jung have reported third ventricular chordoid
glioma with unusual aggressive behavior and recurrence in 3
months which is the shortest duration before recurrence. Our
patient experienced recurrent lesion after 2.5 months [10].

Conclusion

Most physicians have little knowledge of this relatively new
central nervous system tumor. Based on this new case pres-
entation with aggressive behavior in some patients, diagnosis
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of chordoid glioma should be kept in mind in dealing with pa-
tients of primary polydipsia. GTR should be the primary goal
for the management of chordoid glioma whenever possible, as
it is associated with improved rates of tumor control without
increased rate of postoperative complications.
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