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Abstract

Subependymomas are rare brain tumors derived from the ventricular system and are usually as-
ymptomatic. The interest of this report is to demonstrate that subependymomas can very excep-
tionally present bilaterally and with hemorrhage. A 69-year-old woman presented with headache,
ataxia, and focal neurologic deficits. Magnetic resonance imaging revealed a bilateral intra-axial
lesion with unilateral hemorrhage. Patient underwent surgical resection of the tumor and the pa-
thology was consistent with subependymoma. Postoperatively, patient recovered progressively
with improvement of symptoms. This is the first case of a subependymoma that is both bilateral
and hemorrhagic, two rare occurrences previously mutually exclusive in literature for this type of
tumor. In the present case report we perform a review of the literature to analyze and compare
retrospectively all other cases of hemorrhagic subependymomas.
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1. Introduction

Subependymomas are rare benign neoplasms of the brain. They typically originate from the subependymal cell
plate. On histology, they correspond to World Health Organization Grade | tumors [1]. Accurate incidence is dif-
ficult to establish, as many remain asymptomatic until incidentally discovered on autopsy [2]. As a general esti-
mate, subependymomas account for 0.2% to 0.7% of intracranial tumors [3] [4]. They are commonly encoun-
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tered along the walls of the ventricular system, located in 50% - 60% of cases in the fourth ventricle and in 30%
- 40% in the lateral ventricle [2] [5] [6]. They typically arise in middle-aged and elderly men [2] [7].

The natural history of subependymomas is characterized by a benign clinical course of indolent non-invasive
growth, thus prognosis is generally favorable with infrequent post-treatment morbidity. Approximately 40% of
quiescent subependymomas progress was slow growth and subsequently become symptomatic [1]. If they be-
come symptomatic, clinical presentation is usually triggered by cerebrospinal fluid obstruction or hydrocephalus
(e.g., headache, nausea, vomiting, gait ataxia, vertigo and dizziness) or by compression of neural structures (e.g.,
focal neurologic deficits) [1] [4] [7]. Spontaneous tumor-related hemorrhage represents an exceptionally rare
and unusual event associated with this lesion [4] [8]. Only thirteen cases have been reported thus far [4]. This
report presents this unique event of a bilateral supratentorial subependymoma with spontaneous hemorrhage. We
also perform a review of the literature of hemorrhagic subependymomas.

2. Case Report

A 69-year-old lady presented with progressive headache, ataxia, apraxia, right-sided weakness and neglect. Her
past medical history comprises hypertension, dyslipidemia, hypothyroidism and osteoarthritis. MRI (Figure 1)
revealed large lobulated intraventricular masses involving the posterior body, occipital horn and trigone of both
right and left ventricles with extension to the left corona radiata. The left lesion measured 25 mm x 27 mm x 37
mm with intratumoral hemorrhagic transformation with extension to the parenchyma and significant perilesional
vasogenic edema.

Patient underwent left parietal occipital craniotomy with excision of intraventricular tumor and neuro naviga-
tion and monitoring. The procedure was uncomplicated. Histopathology (Figure 2) demonstrated eosinophilic-
fibrillary matrix with sparsely cellular nuclei clustering with mild pleiomorphism (Figure 2A and Figure 2B),
low proliferation index, small aggregates of siderophages (Figure 2B, arrow) and an intense positive GFAP
reaction (Figure 2C), which are consistent with hemorrhagic subependymoma. Postoperative MRI confirmed
removal of the tumor on the left side with extensive reduction of the edema and a stable appearance on the right
side (Figure 3).

Postoperatively, the patient recovered progressively in the hospital with improvement in her right-sided
weakness after rehabilitation. On her last follow-up, eight months later, her right-sided weakness and right-sided
neglect resolved.

3. Discussion

Subependymomas are rare benign tumors of the central nervous system. They are most often found in the ven-
tricular system rather than the spinal cord [1]. Bilateral disposition is an extremely rare finding with only three
cases reported in the literature [7] [9] [10]. Their evolution is indolent and thus they don’t typically trigger

Figure 1. MRI views demonstrating bilateral cystic masses with parenchymal ex-
tension with no mass effect. A) Axial T, FLAIR sequence revealing bilateral
hyperintense lesions and left intratumoral hemorrhage; B) Axial T, sequence post
gadolinium with no enhancement.
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Figure 2. Histology of tumor. A) Low power (H & E); B) High power (H & E); C)
Immunhistochemistry showing cell processes staining with GFAP; and D) showing
cell membrane staining of cell processes with CD99. Bar in all images is 100
micrometer.

B

Figure 3. MRI sequences post surgery. A) Axial T, weighted MRI sequence re-
vealing complete resection of left tumor with resolution of perilesional edema and
hemorrhage; B) Axial T, sequence post gadolinium with no enhancement.

symptoms or intracranial adverse events. These tumors are commonly smaller than 2 cm and greater sizes tend
to produce symptoms associated with location [2] [4]. The exceptionality of this case lies in a symptomatic sub-
ependymoma presenting bilaterally with hemorrhagic transformation. It is the first reported case where two in-
dividually rare presentations of subependymomas occur together. Only thirteen cases of hemorrhagic subepen-
dymomas have been reported in the scientific literature thus far.

Usual radiologic characteristics of subependymomas involve well-defined solid and cystic intraventricular
mass, T1 hypo to isointense and T2 hyperintense with little to no contrast enhancement, consistent with the
findings of this patient [1] [3]-[5] [7]. Aggressive features such as peritumoral edema, mass effect, dense en-
hancement, high vascularity, calcification and intratumoral hemorrhage are rare with a prevalence of about 12%
[1] [5] [8]. However, significant perilesional edema and hemorrhage are observed in this presented case.

Thirteen cases of hemorrhagic subependymomas are reported in the literature (Table 1). Three patterns of
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Table 1. Case reference of hemorrhagic subependymomas in the literature.

s Reference Age/ Clinical Presentation L.O sl Risk Factors Hemorrhage
No. Gender Size (cm)
1 Scheithauer (1978) [2] 81/F Headache, altered consciousness LV/Large NA IT
2 Changaris et al. (1981) [16] 16/M Headache, blurred vision AT, OH/7 No IT/SAH
3 Seiki et al. (1984) [17] 33/F Headache, altered consciousness AT/NA No IVH
4 ‘Yamasaki et al. (1990) [18] 54/F Headache FH/5 No IT
5 Marra et al. (1991) [19] 42/F Headache FH/2.5 NA IVH, SAH
6 DilLorenzo et al. (1991) [20] 46/M Headache FH/4 AHT IVH, SAH
7 Lindboe et al. (1992) [13] 63/M Disorientation, memory loss FH/5 Vascularized tumor IT, IVH, SAH
8 Viale (1994) [21] 52/M Headache, altered consciousness FH/3 NA IT
9  Furie and Provenzale (1995) [22]  46/M Headache LV/2 NA IT
10 Carrasco et al. (2010) [8] 71/M Altered consciousness FH/3 AHT, ﬁ\]r;tri;:g;gulant IVH
11 Akamatasu et al. (2010) [5] 32/M Headache, altered consciousness LV/2 No IVH
12 Sharma et al. (2010) [14] 25/M Headache, blurred vision LV, AT/INA Vascularized tumor IT
13 Landriel et al. (2013) [4] 32/M  Headache, posterior cervical pain 4th V/3 No ICM, SAH
14 Present case 69/F  Headache, focal neurologic deficits LVB, PE/3.7 AHT IT, IP

AHT: arterial hypertension; AT: atrium; CR: coronal radiate; F: female; FH: frontal horn; ICM: intra cisterna magna; IP: intraparenchymal; IT: intra-
tumoral; IVH: intraventricular hemorrhage; LV: lateral ventricle; LVB: Lateral ventricle (bilateral); M: male; NA: not available, OH: occipital horn;
PE: parenchymal extension; SAH: subarachnoid hemorrhage; 4th V: fourth ventricle.

hemorrhage has been reported—extratumoral, intratumoral or mixed [8]. The pathophysiology of hemorrhage in
subependymomas is unknown [1] [8] [11] [12]. However, Liu et al. [11] theorized that extratumoral hemorrhage
was a consequence of tearing of surrounding veins from extended tumor growth while intratumoral hemorrhage
resulted from rupture, endothelial proliferation, degeneration or thrombosis of abnormal fragile tumoral vessels
in vascularized tumors [5] [8] [11]. However, there is no clear explanation of intratumoral hemorrhage given that
subependymomas are typically avascular. Yet, some case reports [13] [14] suggest that there is vascular growth
in subependymomas thus structural abnormalities in tumoral vessels may explain the origin of the bleed. As well,
increased venous pressure associated with increased intracranial pressure or tumor expansion may trigger he-
morrhage in these thin-walled tumoral vessels [15].

There are several risk factors that predispose to tumoral hemorrhage. On radiology, these include extended
tumor growth, vascularized lesion and location where the tumor is prone to a traumatic mechanism such as be-
low the foramen magnum [4] [8]. Clinically, these include vascular risk factors such as generalized hypertension,
intracranial hypertension and anticoagulant therapy [4] [8]. The patient featured in this case report presented two
important risk factors: hypertension and an unusual large subependymoma.

Clinical presentation of hemorrhagic subependymomas differs amongst the different types of hemorrhage.
Extratumoral hemorrhage often seems indistinct from subarachnoid hemorrhage manifestation, while acute
intratumoral bleeding can produce a sudden increase mass effect, generating acute obstruction of the cerebros-
pinal fluid pathways, and thus produce symptoms of hydrocephalus [8].

4. Conclusion

Subependymomas are extremely rare tumors commonly arising in the ventricular system of the brain. They are
noninvasive and commonly follow an asymptomatic benign clinical course. Although unusual, subependymo-
mas should be considered as a possible cause of cerebral hemorrhage in patients even without risk factors for in-
tracranial hemorrhage. Spontaneous hemorrhage induced by subependymoma can be life threatening and justify

neurosurgical intervention.
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