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Well-Circumscribed, Minimally Enhancing
Glioblastoma Multiforme of the Trigone: A Case

Report and Review of the Literature
Paul Park, Vaishali R. Choksi, Vishal C. Gala, Asha R. Kaza, Hedwig S. Murphy, and Suresh Ramnath

Summary: Glioblastoma multiforme (GBM) is known to
present within the lateral ventricle but is relatively infre-
quent and predominantly found in the frontal horn or body
of the ventricle. A GBM located within the trigone is rare,
and one that appears well-circumscribed, homogeneous,
and minimally contrast enhancing, as demonstrated in this
patient, is highly unusual.

Intraventricular neoplasms are uncommon, repre-
senting just 1–10% of all CNS tumors (1–4). Glio-
blastoma multiforme (GBM) is known to present
within the lateral ventricle but is relatively infrequent
and, when present, is found predominantly in the
frontal horn or body, presumably from a paraven-
tricular origin (1, 2, 5). Not unexpectedly, contrast
enhancement is typical of an intraventricular GBM,
and an infiltrative, irregular appearance on imaging
can also be present (6–8). In this report, we present
a highly unusual case of GBM located primarily
within the trigone that not only appeared well circum-
scribed, homogeneous, and noninfiltrative, but also
enhanced minimally with contrast.

Case Report

The patient was a 32-year-old, right-handed woman without
significant past medical history who presented for evaluation of
headaches and intermittent short-term memory loss. She also
reported mild nausea, but was otherwise asymptomatic. Her
headaches had begun approximately 3 months before her pre-
sentation. On neurologic examination, no deficit was appreci-
ated. She underwent a head CT (Fig 1) with the finding of a
large, poorly enhancing right occipital-parietal mass that ap-
peared to be located within the lateral ventricle. Subsequent
MR imaging scanning (Fig 2) confirmed the location of the
tumor in the trigone with local expansion of the ventricle.
Similar to the CT, minimal enhancement was noted. On the
basis of the imaging characteristics, a low-grade astrocytoma
was felt to be the most likely diagnosis. In light of the size of the
tumor and its location, a parietooccipital surgical approach was
performed. The tumor appeared grayish and was predomi-
nantly firm, necessitating piecemeal removal. The tumor was

not particularly vascular, and a distinct plane between tumor
and ependyma was identified, but there were several areas
where the tumor appeared to infiltrate into adjacent brain
parenchyma. Frozen-section pathologic analysis was described
as abnormal and cellular but was not specifically diagnostic.
Tumor resection was continued until a near-total removal was
accomplished. Postoperatively, the patient remained without
neurologic deficit. Follow-up MR imaging showed near-total
removal of the tumor.

Histologic sections were examined by light microscopy. The
neoplasm was hypercellular with necrosis and endothelial cell
proliferation, hallmarks of GBM, World Health Organization
(WHO) classification grade IV (Fig 3E, F) (9, 10). Gemisto-
cytes were distributed throughout the neoplasm with rare mi-
toses. These cells had hyaline, eosinophilic cytoplasm, and
eccentric, hyperchromatic nuclei, some of which were large and
pleomorphic (Fig 3A). Immunostains for glial fibrillary acidic
protein (GFAP), S-100 protein, vimentin, and neurofilament
were positive (Fig 3B, -C, -D), whereas immunostains for mus-
cle-specific actin, alpha smooth muscle, and synaptophysin
were negative. MIB-1 was positive, with a low proliferation
index. The morphology and GFAP positivity suggested a diag-
nosis of diffuse gemistocytic astrocytoma; however, the tumor
necrosis and microvascular proliferation raised the tumor
grade to grade IV GBM.

Because of the unusual radiographic appearance and location,
the histologic slides were also reviewed by physicians at the
Armed Forces Institute of Pathology (Bethesda, MD), who con-
firmed the initial diagnosis. Whole-brain radiation and chemo-
therapy were subsequently instituted. At 2-year follow-up, the
patient complained of headaches but remained neurologically
intact with no evidence of tumor progression on MR imaging.

Discussion
Intraventricular tumors can be categorized into

those that originate from structures within the ven-
tricular system or those that arise from the ventricular
wall and subsequently grow into the ventricle (2, 11).
Choroid plexus tumors and meningiomas are typical
examples of tumors arising from an intraventricular
structure, the choroid plexus (12, 13). By contrast,
intraventricular gliomas likely originate from a para-
ventricular location before growth into the ventricle.
Regardless of origin, a tumor is considered intraven-
tricular if it is located primarily within the ventricular
system and causes a local expansion of the ventricle
with growth. Most lateral ventricular tumors enlarge
slowly and typically do not cause symptoms until
reaching a size large enough to cause obstructive
hydrocephalus or compression of surrounding elo-
quent structures (4, 5). The most common symptom is
headache, followed by visual deficits and signs of
elevated intracranial pressure, including papilledema
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(2, 4, 11, 12, 14). Less common symptoms are memory
loss, seizures, mental status changes, ataxia, and focal
motor deficits. Usually, the interval from symptom
onset to presentation is short, measured in weeks to
months (2). The primary problem of headaches be-

ginning approximately 3 months before presentation
for the patient in this case study is consistent with a
large ventricular tumor.

Although intraventricular neoplasms are relatively
rare overall, a large number of tumors have been

FIG 1. Precontrast (A) and postcontrast
(B) CT images showing a large, poorly en-
hancing mass that appears to be within
the right lateral ventricle.

FIG 2. Precontrast coronal (A), postcon-
trast coronal (B), postcontrast axial (C),
and T2-weighted axial (D) MR images re-
demonstrating a minimally enhancing
mass within the trigone. The mass is ho-
mogenous and well-defined and appears
to cause local expansion of the ventricle.
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reported to present within the lateral ventricle, in-
cluding central neurocytoma, colloid cyst, subependy-
mal giant cell astrocytoma, subependymoma, ependy-
moma, primitive neuroectodermal tumor, choroid
plexus papilloma, choroid plexus carcinoma, menin-
gioma, astrocytoma, GBM, oligodendroglioma, me-
tastasis, lymphoma, teratoma, epidermoid, fibroma,
and hemangiopericytoma (1, 5, 6, 11–20). Although
CT or MR imaging can assist in the localization of the
tumor, radiographic studies alone are often inade-

quate to make a precise diagnosis (5). The imaging
characteristics for most intraventricular neoplasms
are nonspecific with conventional T1-weighted/T2-
weighted MR imaging protocols. Many studies, there-
fore, advocate use of the location of the tumor and
the age of the patient to narrow the differential diag-
nosis (1, 2, 5, 12, 21). In most of these articles, patient
age was arbitrarily divided into �10 years, between 10
and 30–40 years, and �30–40 years of age. Table 1 is
a composite of the articles and lists only the most

FIG 3. Glioblastoma multiforme.
Gemistocytes were the most common
cell type within the neoplasm (A; hema-
toxylin and eosin, original magnification
�400). Immunostains for GFAP (B), neu-
rofilament (C), and S-100 protein (D), are
all at original magnification �400. Areas
of vascular endothelial cell proliferation
and necrosis (E and F, respectively; orig-
inal magnification �100) characterize
this lesion as a grade IV GBM.

Most common tumors based on age and location (1, 2, 4, 5, 12, 21)

Frontal Horn Foramen of Monro Body Trigone

Children (�10 yrs) PNET SEGA PNET CPP
SEGA CPC

Adults (10 to 30–40 yrs) Astrocytoma Colloid Cyst Astrocytoma Astrocytoma
Central Neurocytoma SEGA GBM Ependymoma

Ependymoma Meningioma
Oligodendroglioma
Central Neurocytoma

Adults (�30–40 yrs) Central Neurocytoma Colloid Cyst GBM Meningioma
Subependymoma Subependymoma Subependymoma

Metastasis

Note.—PNET indicates primitive neuroectodermal tumor; SEGA, subependymal giant cell astrocytoma; CPP, choroid plexus papilloma; CPC,
choroid plexus carcinoma; and GBM, glioblastoma multiforme.
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common tumors based on location and patient age.
Tumors involving just the temporal horn are rare and
most often are meningiomas (2). In addition to age
and tumor location, other factors such as a hereditary
syndrome or systemic illness can influence the differ-
ential diagnosis. Specifically, patients with tuberous
sclerosis have a predisposition to develop subependy-
mal giant cell astrocytomas, and patients with AIDS
are much more likely to have an intraventricular lym-
phoma (2, 21, 22).

For adults, meningiomas, astrocytomas, and
ependymomas are most common at the trigone. Con-
trast enhancement is a characteristic of all three tu-
mor types, although the degree of enhancement in
astrocytomas varies (1, 5). A GBM presenting within
the trigone is uncommon, with most presenting within
the frontal horn and body of the lateral ventricle. To
the best of our knowledge, there have been only five
definite cases of a GBM at the trigone (2, 5, 6). When
present, intraventricular GBMs have the typical im-
aging characteristics of intraparenchymal, high-grade
gliomas, including contrast enhancement and, at
times, inhomogeneity and infiltrative, irregular bor-
ders (1, 2, 5–7). The well-circumscribed, minimally
enhancing appearance of the trigonal GBM in this
case is highly unusual and has not been reported in
the literature previously. Because contrast enhance-
ment in astrocytomas is variable and astrocytomas are
relatively common at the trigone, we suspect that this
tumor was originally a low-grade astrocytoma that
was in the process of transforming into a GBM at the
time of presentation. This neoplasm was unusual in
that portions demonstrated the distinctive morphol-
ogy of a gemistocytic astrocytoma, WHO classifica-
tion grades II–III (10). The presence of extensive
necrosis and endothelial cell proliferation, however,
raises this to a WHO grade IV glioblastoma.

Conclusion
The prognosis for most patients with a diagnosis of

GBM is dismal, with an average survival of approxi-
mately 12 months (23). There are, however, a small
number of patients (up to 5%) who survive 5 years or
longer (24). An analysis of these long-term survivors
suggests that a prolonged disease-free interval after
initial, aggressive surgical resection followed by mul-
titechnique treatment is a significant positive prog-
nostic indicator (24). Other favorable prognostic fac-
tors include a young age (�50 years), high Karnofsky
score, and a low mitotic rate as reflected by a low
Ki-67 or MIB-1 labeling index (23, 25). The patient in
this case study has had a near total resection and has
undergone multitechnique treatment involving radia-
tion and chemotherapy. In addition, she has a number
of the aforementioned positive indicators, including

young age, high functional status, and a low MIB-1
index, all of which has likely led to a longer survival.

References
1. Jelinek J, Smirniotopoulos, JG, Parisi, JE, Kanzer, M. Lateral

ventricular neoplasms of the brain: differential diagnosis based on
clinical, CT, and MR findings. AJNR Am J Neuroradiol
1990;11:567–574

2. Pendl G, Ozturk E, Haselsberger K. Surgery of tumours of the
lateral ventricle. Acta Neurochir (Wien) 1992;116:128–136

3. Santoro A, Salvati M, Frati A, et al. Surgical approaches to tu-
mours of the lateral ventricles in the dominant hemisphere. J Neu-
rosci 2002;46:60–65

4. Zuccaro G, Sosa F, Cuccia V, et al. Lateral ventricle tumors in
children: a series of 54 cases. Childs Nerv Syst 1999;15:774–785

5. Duong H, Sarazin L, Bourgouin P, Vezina JL. Magnetic resonance
imaging of lateral ventricular tumours. Can Assoc Radiol J
1995;46:434–442

6. Andoh T, Shinoda J, Miwa Y, et al. Tumors at the trigone of the
lateral ventricle: clinical analysis of eight cases. Neurol Med Chir
(Tokyo) 1990;30:676–684

7. Lee T, Manzano GR. Third ventricular glioblastoma multiforme:
case report. Neurosurg Rev 1997;20:291–294

8. Silver A, Ganti SR, Hilal SK. Computed tomography of tumors in-
volving the atria of the lateral ventricles. Radiology 1982;145:71–78

9. Burger P, Scheithauer, BW. Tumors of the central nervous system.
Washington DC: Armed Forces Institute of Pathology;1993

10. Kleihues P, Burger, PC, Scheithauer, BW. Histological typing of
tumors of the central nervous system: international histological clas-
sification of tumors. Berlin: Springer-Verlag;1993

11. Lakke J. Report on 16 intraventricular brain tumors: a clinical
study. Eur Neurol 1969;2:158–174

12. Kendall B, Reider-Grosswasser I, Valentine A. Diagnosis of
masses presenting within the ventricles on computed tomography.
Neuroradiology 1983;25:11–22

13. Morrison G, Sobel DF, Kelley WM, Norman D. Intraventricular
mass lesions. Radiology 1984;153:435–442

14. Chiechi M, Smirniotopoulos JG, Jones RV. Intracranial sub-
ependymomas: CT and MR imaging features in 24 cases. AJR Am J
Roentgenol 1995;165:1245–1250

15. Goergen S, Gonzales MF, McLean CA. Intraventricular neurocy-
toma: radiologic features and review of the literature. Radiology
1992;182:787–792

16. Hattingen E, Pilatus U, Good C, et al. An unusual intraventricular
haemangiopericytoma: MRI and spectroscopy. Diagn Neuroradiol
2003;45:386–389

17. Shin J, Lee HK, Khang SK, et al. Neuronal tumors of the central
nervous system: radiologic findings and pathologic correlation.
Radiographics 2002;22:1177–1189

18. Tekkok I, Ayberk G, Saglam S, Onol B. Primary intraventricular
oligodendroglioma. Neurochirurgia 1992;35:63–66

19. Wichmann W, Schubieger O, Deimling AV, et al. Neuroradiology
of central neurocytoma. Neuroradiology 1991;33:143–148

20. Wright D, Naul LG, Hise JH, Bauserman SC. Intraventricular
fibroma: MR and pathologic comparison. AJNR Am J Neuroradiol
1991;14:491–492

21. Tien R. Intraventricular mass lesions of the brain: CT and MR
findings. AJR Am J Roentgenol 1991;157:1283–1290

22. Cuccia V, Zuccaro G, Sosa F, et al. Subependymal giant cell
astrocytoma in children with tuberous sclerosis. Childs Nerv Syst
2003;19:232–243

23. Scott J, Rewcastle NB, Brasher PM, et al. Which glioblastoma
multiforme patient will become a long-term survivor? A popula-
tion-based study. Ann Neurol 1999;46:183–188

24. Chandler K, Prados MD, Malec M, Wilson CB. Long-term survival
in patients with glioblastoma multiforme. Neurosurgery
1993;32:716–720

25. Ho D, Hsu C, Ting L, Chiang H. MIB-1 and DNA topoisomerase II
could be helpful for predicting long-term survival of patients with
glioblastoma. Anat Pathol 2003;119:715–722

1478 PARK AJNR: 26, June/July 2005


