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Fig. 1 Computed tomography scans obtained at another
hospital showing a diffusely high-density mass lesion, 45 mm
in maximum diameter, located in the body of the left lateral
ventricle.
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Abstract

A 21-year-old man presented with a hemorrhagic central neurocytoma manifesting as acute onset of dis-
turbance of consciousness and right hemiparesis. Computed tomography (CT) demonstrated a tumor in
the left lateral ventricle during the course of evaluation for mental alteration 12 days before onset, but
the tumor was left untreated because the patient refused to visit a neurosurgical institution. CT on ad-
mission revealed a large mass lesion located in the body of the lateral ventricle associated with massive
intratumoral and intraventricular hemorrhage. He underwent emergent surgery for evacuation of the
tumor with hematoma, and his neurological symptoms gradually recovered after surgery. The present
case highlights the possibility of rapid deterioration of symptoms by massive hemorrhage from central
neurocytoma. Surgical intervention should thoroughly be considered, if intratumoral hemorrhage is
present, as hemorrhage from the central neurocytoma may lead to serious neurological complications.

Key words: central neurocytoma, intraventricular hemorrhage, intratumoral hemorrhage,
brain tumor, MIB-1 index

Introduction

Central neurocytoma was first described in 1982 as a well-
differentiated tumor of neuronal origin,8) and is now clas-
sified as a grade II brain tumor according to the World
Health Organization classification.14) Central neurocyto-
ma accounts for only 0.1–1.0% of all central nervous
system tumors,18) which are most often found in young
adults.1,18) Central neurocytoma is typically located in the
lateral ventricle, representing approximately 10% of all in-
traventricular tumors.18) Central neurocytoma usually
manifests as increased intracranial pressure and hy-
drocephalus, or may occasionally be asymptomatic. Cen-
tral neurocytoma with acute development of symptoms as-
sociated with hemorrhage is rare and not well understood.

We describe a case of central neurocytoma manifesting
as intratumoral and intraventricular hemorrhage that
caused acute onset of disturbance of consciousness and
right hemiparesis.

Case Report

A 21-year-old right-handed man first presented to another
hospital with a one-year history of mental alteration. Com-
puted tomography (CT) of the brain revealed a homogene-
ously high-density mass lesion, 45 mm in maximum di-

ameter, located in the body of the left lateral ventricle (Fig.
1). The clinician at the prior hospital instructed the patient
to consult a neurosurgeon for further evaluation and treat-
ment, but he did not visit a medical institution and the le-
sion was left untreated. The patient suffered sudden onset
of severe headache and disturbance of consciousness 12
days after the lesion was detected, and was taken to our
hospital by ambulance. His past medical history was un-
remarkable.

On admission, blood pressure and heart rate were nor-
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Fig. 2 Computed tomography scans on admission indicating
an enlarged mass lesion, 56 mm in maximum diameter, in the
left lateral ventricle associated with massive intratumoral and
intraventricular hemorrhage.

Fig. 3 Photomicrographs of the surgical specimen revealing
neurocytoma with numerous small capillaries (left: hematoxy-
lin and eosin stain, ×100) and no malignant features (right:
hematoxylin and eosin stain, ×400).

Fig. 4 Photomicrographs showing positive immunoreactivity
for synaptophysin (A, ×400) and neuron-specific enolase (B, ×
400), and negative immunoreactivity for glial fibrillary acidic
protein (C, ×400) and Olig2 (D, ×400).

Fig. 5 T1-weighted magnetic resonance images with contrast
medium obtained 4 months after surgery demonstrating no evi-
dence of a recurrent tumor.
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mal, but neurological examination showed disturbance of
consciousness (Japan Coma Scale III-100, Glasgow Coma
Scale 6) and moderate right hemiparesis (manual muscle
test 3/5). CT revealed an enlarged mass lesion, 56 mm in
maximum diameter, located mainly in the left lateral ven-
tricle associated with massive intratumoral and intraven-
tricular hemorrhage. The lateral ventricle was slightly di-
lated (Fig. 2).

The patient underwent emergent surgery for evacuation
of the tumor with hematoma via a transcallosal approach
on the day of admission. Intraoperatively, the tumor ap-
peared grossly to be a grayish mass. The mass was very
fragile and hemorrhagic, and was attached to the ventricle
wall and fed by numerous small vessels. Gross total
removal of the tumor was achieved in a piecemeal fashion.

Histological examination found hypervascularity in
some areas, but malignant features such as atypical nuclei
and mitosis were absent (Fig. 3). Immunohistochemical
staining was positive for both synaptophysin and neuron-
specific enolase, and negative for glial fibrillary acidic
protein and Olig2 (Fig. 4). No hemosiderin deposits or cal-
cification was identified microscopically. MIB-1 staining
for Ki-67 antigen was relatively high with a value of 3.4%.
The histological diagnosis was neurocytoma.

No adjuvant therapy was performed, because intraoper-
ative observation confirmed the tumor was grossly re-
moved. Magnetic resonance (MR) imaging performed 4
months after surgery showed no evidence of a recurrent
tumor (Fig. 5). The patient's consciousness and right
hemiparesis improved gradually, and he was discharged,
walking unaided, 6 months after surgery, although memo-
ry disturbance and slight right hemiparesis persisted.

Discussion

Spontaneous intracranial hemorrhage from brain tumors
has been reported with an incidence ranging from
1.7–14.6%.11,13,24,30) The incidence of intracranial hemor-
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rhage from brain tumors other than pituitary adenomas
was reported to be 2.9% (45 of 1550 cases).30) Of those 45
cases, 19 cases were asymptomatic, and only 11 cases
(0.7% of the 1550 cases) were associated with rapid de-
terioration of symptoms. Consequently, acute develop-
ment of neurological symptoms due to hemorrhage from
brain tumor, as seen in the present case, is considered to
be rare.

Sixteen cases of hemorrhage from central neurocytoma
have been reported,1–3,6,7,9,10,12,15,19–21,25,26,29) excluding three
cases of hemorrhagic extraventricular neurocytoma.17,23,28)

Since the first case of central neurocytoma in 1982,8) more
than 500 cases of central neurocytoma have been reported
in total,18,25) so these 16 hemorrhagic cases account for ap-
proximately 3% of all reported central neurocytomas. Ac-
cordingly, hemorrhage from central neurocytoma may not
be so rare as previously considered, although the reported
number is still too small to be conclusive.

The characteristics of the present case and the previous
16 hemorrhagic central neurocytomas are summarized in
Table 1. Fourteen patients (82%) were male, the left lateral
ventricle was more predominantly involved than the right
lateral ventricle, and two cases had hemorrhage more than
once. Although several previous reports suggest that cen-
tral neurocytoma has predominance in males5,18,27) and in
the left lateral ventricle,4) the male preference of 82% ap-
pears to be much higher in hemorrhagic central neurocy-
tomas. Furthermore, hypervascularity on the basis of an-
giography or histological examination was recognized in
10 of the 13 cases with documented vascularity (77%). An-
giography showed marked or moderate vascularity in 10
(59%) of 17 cases of central neurocytoma.22) Hypervas-
cularity may be more common in hemorrhagic central
neurocytoma than in non-hemorrhagic central neurocyto-
ma, but a large number of cases must be examined.

Several causative factors for hemorrhage from central
neurocytomas have been proposed, such as the presence
of hypertensive heart disease2) or thrombocytopenia,25)

thin-walled tumor vessels,20) and coexistence of an
aneurysm originating from a feeding artery into the
tumor.29) In the present case, hypervascularity was recog-
nized by intraoperative observation and histological ex-
amination, as seen in previous cases of hemorrhagic cen-
tral neurocytoma.2,6,9,10,12,19–21,29) Hypervascularity may be
attributable to the occurrence of hemorrhage in central
neurocytoma. Rapid tumor growth is considered to be a
contributing factor for hemorrhage in metastatic brain
tumors.16) Possibly the high proliferation potential may be
related to hemorrhage in central neurocytoma as well. The
MIB-1 labeling index, a marker of proliferation of the
tumor, ranges from 0.3–8% in central neurocytoma,4) but
most cases of central neurocytoma had low proliferation
potential with a MIB-1 value of less than 1%.18) Several
previous cases of hemorrhagic central neurocytoma had
low proliferation potentials,2,6,9,20,25) in contrast to our ob-
servation that MIB-1 index was relatively high, indicating
high proliferation potential. Given these findings, a high
MIB-1 index does not appear to be a definite predisposing
factor for hemorrhage in central neurocytoma.

The present case is valuable in that CT was performed

before the hemorrhagic onset. Central neurocytomas are
known to appear as an iso- or slightly high density mass on
CT.7,10,17) The most frequent feature of central neurocyto-
ma is a pattern of punctuate, scattered high density with
intratumoral multiple small cysts, giving a granular ap-
pearance.31) This high density appearance is attributed to
intratumoral calcifications seen on half of the cases of cen-
tral neurocytoma, although high density areas on CT of
the brain are generally associated with hemorrhage, cal-
cification, or high cellularity lesions. In contrast, the CT
before onset in our case showed the tumor as a diffuse and
fairly high density mass without a granular appearance,
which we believe was not typical for central neurocytoma.
In fact, histological examination found no calcification in
our case. MIB-1 index value was high, but cellularity of the
tumor did not differ from non-hemorrhagic neurocytoma.
The cause of such high density remains unclear because
only CT was performed at the prior hospital, but we can-
not eliminate the possibility that the tumor had already
bled before the first consultation. MR imaging might have
been helpful to rule out intratumoral hemorrhage in the
present case.

The present case of hemorrhagic central neurocytoma
manifested as massive hemorrhage leading to coma. Cen-
tral neurocytomas are generally known to grow indolent-
ly, but the present case highlights the possibility of acute
deterioration of symptoms by massive hemorrhage from
central neurocytoma. Although we are still uncertain as to
whether the high CT density of the lesion in the present
case was related to the occurrence of hemorrhage, we con-
sider that MR imaging should be performed without delay
for atypical high density mass in the ventricle to rule out
intratumoral hemorrhage, because hemorrhage from
brain tumor may lead to serious neurological deteriora-
tion, as seen in the present case. Clinicians should be
aware of this unique presentation of central neurocytoma,
and surgical intervention should thoroughly be consi-
dered, if hemorrhage is demonstrated by neuroimaging ex-
aminations.
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