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Abstract

We report a case of a 25 year old man presenting with
acute headache, vomiting and nuchal rigidity. Computed
Tomography (CT) scan and MRI without contrast
showed a right ventricular hemorrhage surrounding a
mass lesion. The tumor and hematoma were completely
removed by neurosurgical transcortical-transventricular
approach. Anatomopathological analysis revealed a
central neurocytoma. Central neurocytoma seldom 
present with hemorrhage. We review 16 cases of neuro-
cytoma with hemorrhage. It is important to recognize
central neurocytoma as a cause of intraventricular 
hemorrhage, especially in adolescents and young 
adults. Outcome is often favorable when the tumor is
completely removed. In some patients the clinical course
is more aggressive and additional treatment such as
radiotherapy, radiosurgery or chemotherapy is needed.

Key words : intraventricular tumor, adolescents, young
adults, lateral or third ventricle, apoplexy.

Introduction

Central neurocytoma was first described by
Hassoun et al. in 1982 (Hassoun et al., 1982) as a
well differentiated tumor of neuronal origin. The
tumor was classified as grade II  according to the
WHO classification in 1999. Tumor cells have the
ultrastructural features of neurons and are immuno-
reactive for immunohistochemical markers of neu-
ronal differentiation, in particular synaptophysin.
(von Deimling et al., 1990 ; Barbarossa et al.,
1990 ; von Deimling et al., 1991 ; Kubota et al.,
1991). Usually located in the lateral or third 
ventricles, they represent 0,25-0,50% of all intra-
cranial tumors (Schmidt et al., 2004). The mean
age in the series of Hassoun et al. (Hassoun et al.,
1993) was 29 years. Incidence is similar in both
females and males (Hassoun et al., 1993). Although
several types of neuroepithelial tumors are well
recognized to present with intracranial hemorrhage
(Wakai et al., 1982), central neurocytoma is seldom
associated with hemorrhage.

We present a patient with a central neurocytoma
that caused an intraventricular hemorrhage and
review the literature of 16 similar patients. Central
neurocytoma should be considered in the diffe-
rential diagnosis of intraventricular hemorrhage,
especially in adolescents and young adults. It often
has a favorable prognosis when completely
removed. In some patients the clinical course is less
favorable and additional treatment such as radio-
therapy, radiosurgery or chemotherapy is needed
(Metellus et al., 2000 ; Rades et al., 2002). 

Case report

A 25 year old man was transferred to our clinic,
complaining of acute headache and vomiting for
three days. Analgesics did not relieve the pain.
Clinical examination showed nuchal rigidity, but
there were no focal neurological signs. Blood 
pressure was 150/90 mm Hg. EEG, X-ray of 
the sinuses and fundoscopy were normal. Blood
analysis showed a sedimentation rate of 23 mm/h
and a thrombocytopenia of 100000/mm3, other
blood coagulation tests were normal. There was
also a chronic hepatitis B infection. CT scan of the
brain showed an intraventricular hemorrhage sur-
rounding a small round lesion (Fig. 1). On MRI,
performed two days later, there was blood in the
lateral ventricles, more prominent on the right side
on T1weighted images (T1WI). In the right lateral
ventricle a small nodular lesion in relation with the
corpus callosum was seen. The mass was isointense
to white matter on T1WI and slightly inhomoge-
neous and hyperintense on T2WI (Fig. 2). The 
nodule measured 17 mm. There was no enhance-
ment after injection with Gadolinium. No relation-
ship with the circle of Willis and no vascular 
malformation were seen on MR angiographic
sequences. MRI of the spine showed no additional
masses on T2WI and T1WI.

The blue-grayish tumor mass was completely
removed by neurosurgical transcortical-trans-
ventricular approach. On histological analysis the
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lesion had oligodendroglial-like features and was
composed of small, round cells exhibiting minimal
atypical features (Fig. 3). No areas of necrosis, no
vascular proliferation were evident. There were 
no mitotic figures and labeling with the nuclear
marker Ki-67 disclosed few proliferating cells. 
The growth pattern was rather diffuse, focally
exhibiting a nested pattern, surrounded by small
capillaries. The cells were isomorphous and had a 
minimal, mostly clear cytoplasm with a small,
round nucleus having speckled chromatin. The
tumor cells were immunoreactive for synapto-
physin (Fig. 4). There was no labeling for chromo-

granin. All these features were compatible with the
diagnosis of central neurocytoma. After the opera-
tion a control CT scan showed a small subdural
collection in the right frontal region. The thrombo-
cytopenia remained. Patient was discharged in good
health and no additional treatment was needed. 

Discussion

CLINICAL PRESENTATION AND MICROSCOPIC FINDINGS

The classical site for a central neurocytoma is
within the ventricular system (Hassoun et al.,

FIG. 1. — (day of admission) Noncontrast axial CT image of
the brain revealed a small round lesion within an intraventicu-
lar hemorrhage.

FIG. 2. — (two days after admission) Axial T2-weighted
MRI of the brain showed blood in the lateral ventricles, more
prominent on the right size and a small nodular lesion in 
relation with the corpus callosum. The mass was slightly 
inhomogeneous and hyperintense. There was no enhancement
after injection with Gadolinium.

FIG. 3. — Central neurocytoma consisting of small isomor-
phous tumor cells (hematoxylin eosin stain, magnification :
�200).

FIG. 4. — Cytoplasmic staining of synaptophysin in tumor
cells (magnification : �200).
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1982). Extraventricular neurocytomas are definitely
rare (Goergen et al. 1992). In the reviewed litera-
ture of 17 central neurocytomas with hemorrhage,
15 tumors were situated in the ventricles and only
2 were found in the cerebral parenchyma (see
table). We describe these 17 tumors, according to
their localization and according to their bleeding
pattern. The 2 main divisions in this description
are : tumors, located in the ventricle and tumors,
located in the parenchyma. Those 2 divisions are
again subdivided according to the hemorrhage 
pattern : a purely intratumoral hemorrhage, an 
intratumoral hemorrhage with breakthrough to the 
ventricle, an intratumoral hemorrhage with break-
through to the parenchyma, and both intra-
parenchymal and intraventricular hemorrhage
caused by an aneurysm of a feeding artery of the
tumor (see table).

Central neurocytomas are most often found in
adolescents and young adults. The reviewed
patients have a mean age of presentation of
22 years ; 11 male patients and 4 females patients
were found (in 2 cases no information about age
and gender was found). In a large series of Hassoun
et al. (Hassoun et al., 1993) the mean age of 
presentation was 29 years and the incidence of 
this tumor was similar in both males and females.

In the literature, most patients with a central 
neurocytoma, presented with signs of raised intra-
cranial pressure. The 17 presented patients had an
acute onset of symptoms, because of the hemor-
rhage in the tumor (see table, symptoms).

Central neurocytomas comprise 0,25%-0,50% 
of brain tumors (Schmidt et al., 2004). Since
Hassoun’s original description in 1982, more than
500 cases have been reported (Rades et al., 2002).
Their true incidence may be higher, because many
central neurocytomas were previously described as
oligodendrogliomas (Agranovich et al., 1993 ;
Yamshidi et al., 2001). The light microscopic 
appearances of central neurocytomas and oligoden-
drogliomas are similar, but the tumor cells of 
central neurocytomas have ultrastructural features
of neurons. Also immunohistochemical markers 
of neuronal differentiation, like synaptophysin or 
neuron specific enolase are used to differentiate
them from oligodendrogliomas (von Deimling et
al., 1990 ; Barbarossa et al., 1990 ; von Deimling
et al., 1991).

Central neurocytomas are not known as tumors
prone to hemorrhage, in contrast with oligoden-
drogliomas, which have a high tendency to bleed
(Russell and Rubinstein, 1977 ; Okamura et al.,
1995). Thus, it is possible that the incidence of 
central neurocytomas with hemorrhage has been
underestimated because some were previously
diagnosed as oligodendrogliomas. Our own case
was immediately diagnosed as central neuro-
cytoma. In the reviewed literature, 2 cases were
first misdiagnosed as oligodendroglioma (see table,

case 1, case14). Case 16 showed features of a 
central neurocytoma combined with neoplastic
ganglion and glial cells and was called ‘ganglioglio-
neurocytoma’, because of the presence of these
ganglion and glial cells (Taylor et al., 1998,
Tortori-Donati et al., 1999). One could ask if this
tumor is not merely another type and that we
should separate this tumor from the other 16 cases
we have found.

Central neurocytomas usually exhibit rare or 
no mitotic activity, no apoptosis, no necrosis, nor
vascular endothelial proliferation. Atypical forms
have been reported (Mc Cutchen et al., 1999 ;
Söylemezoglu et al., 1997 ; Elek et al., 1999).
Although anaplasia has been demonstrated in 
central neurocytoma, the influence of this feature
on prognosis remains uncertain. Elevated MIB-1
monoclonal antibody index might be more useful
in predicting relapse (von Deimling et al., 1990 ;
von Deimling et al. 1991). The presented case
report showed no anaplasia and no elevated pro-
liferative potential was seen. In the reviewed cases,
only case 17 showed anaplastic features. The tumor
had numerous mitoses and frequent apoptosis,
giving it a more aggressive appearance than the
classical central neurocytoma (Mc Cutchen et al.,
1999).

MEDICAL IMAGING

Central neurocytomas have heterogeneous
appearances on CT or MRI (Chang et al., 1993)
because of the variable components, like cysts,
calcifications and vascular structures and also the
radiological findings of hemorrhages may change
in time. So, it is not always easy to differentiate a
tumor hemorrhage from other etiologies. Careful
attention to small lesions in the hemorrhage zone is
needed. If a CT scan on admission only reveals a
large amount of blood in the ventricles, further 
investigations, like MRI imaging, MR angiography
and angiography are certainly needed and imaging
should be repeated in order to detect the cause of
the hemorrhage. In our own case the diagnosis of a
tumor as cause of the hemorrhage was quite easily
made, because a small round lesion was noticed on
the CT scan on admission. In case 12 and 15 the
etiology of the hemorrhage was not immediately
found, but detailed review of the previously per-
formed CT scans on admission also showed tumor
masses within the hemorrhages.

Angiographic findings in central neurocytoma
have been reported and lesions may be vascular or
avascular (Yasargil et al., 1992 ; Smoker et al.,
1991 ; Namiki et al., 1998 ; Peak et al., 2003).
Angiographic findings can be very useful in
excluding aneurysms or vascular malformations as
the cause of the hemorrhages or they can help
locating a tumor. In our case no aneurysm nor 
vascular malformation was seen. In case 10 and
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case 13 angiographic findings showed an avascular
mass effect, bowing vessels laterally and this sug-
gested the presence of a tumor. In case 15, a cere-
bral angiogram revealed a small fusiform aneurysm
on a lenticulostriate artery, which was the cause of
the hemorrhage.

HEMORRHAGES TRULY ORIGINATING

WITHIN THE TUMORS

Intraventricular hemorrhages can be caused by
small parenchymatous hypertensive bleeds origi-
nating in the tissues close to the ventricular system.
Some of these hemorrhages go undetected by CT.
Some very small hemorrhages arise in the plexus
choroideus (Graeb et al., 1982 ; Caplan et al., 1994 ;
Marti-Fabregas et al., 1999). Intraventricular 
hemorrhages can also be caused by vascular mal-
formations adjacent to the ependymal lining or by
very small malformations that self-destruct as a
result of the hemorrhage or which do not opacify in
the angiography. Those malformations are often
found at autopsy (Graeb et al., 1982 ; Caplan et al.,
1994). In our case and almost all the other presented
cases, anatomopathological evidence for tumor
hemorrhage was found. Microscopically, hemo-
siderin deposits have been found in the tumors and
macroscopically, hemorrhagic zones were also
found in some tumor biopsies (see table : anato-
mopathological evidence). Radiological findings
also suggested that the hemorrhages arose in the
tumors, because large hemorrhagic zones or hemo-
siderin deposits were seen in the tumors on MRI or
CT images. Thus, we believe that the bleedings
arose within  the tumors. Case 15 is the only excep-
tion, this case shows an aneurysm on a feeding
artery of the tumor.

CAUSATIVE FACTORS FOR TUMOR HEMORRHAGE

Peak et al. (Peak et al., 2003) found that the
degree of tumor staining on angiography seemed 
to be related to the size of the tumor. One could
conclude that larger central neurocytomas are more
prone to cause hemorrhage. In these vascularized
tumors, abnormally developed and friable blood
vessels can cause the hemorrhage.  In the reviewed
literature, 4 tumors (cases 1, 3, 6 and 9) were very
large and they also had a marked vascularity on
anatomopathological examination. However, not
all large central neurocytomas are well vascular-
ized and even avascular large tumor masses have
been described (Bolen et al., 1989). In our own
case, the tumor was small, but the patient showed a
thrombocytopenia that could have contributed to
the bleeding.

Rupture of arteries, invaded by neoplasms, has
also been reported as cause of tumor hemorrhage
(Cowen et al., 1970 ; Hart et al., 1974). This 
mechanism of hemorrhage, was not found in the 

12 described patients, where angiography was 
performed. Also rapid tumor growth is often a cause
of spontaneous bleeding in malignant tumors, but
central neurocytomas are considered benign. All
the reviewed cases, with exception of case 17, did
not show malignant features, so this could not have
caused the hemorrhages. In Case 17, tumor growth
could have caused the vessels to rupture, although
no sequential CT images, that would have con-
firmed rapid tumor growth and no MIB-prolifera-
tion index were performed. In case 3, the authors
(Balko et al., 1999) suggested that the remarkable
cardiomegaly, attributed to hypertensive heart 
disease, predisposed the tumor to the possibility 
of acute hemorrhage and in case 14, the authors
(Namiki et al., 1998) suggested that abnormal 
tissue vascularisation after radiotherapy could have
caused the bleeding. 

Conclusion

When a young patient presents with an intraven-
tricular bleeding, repeated imaging and MR imag-
ing is of great importance to elucidate the under-
lying cause, such as a tumor. The importance of
accurate diagnosis of a central neurocytoma lies in
the relatively good prognosis of this tumor after
maximal surgical removal.

Acknowledgments

We would like to thank Mrs. Inge Bats for her
skilful technical assistance.

REFERENCES

AGRANOVICH A. L., ANG L.-C., FRYER C. J. H. Central
neurocytoma : Report of 2 cases and literature
review. J Neuro-Oncol, 16 : 47-53, 1993.

BALKO M. G., SCHULTZ D. L. Sudden death due to a 
central neurocytoma. Am J Forensic Med Pathol,
1999, 20 : 180-183.

BARBAROSSA M. D., BALSITIS M., JASPAN Y. J., LOWE J.
Intraventricular neurocytoma : a clinical and
pathological study of three cases and review of 
literature. Neurosurgery, 1990, 26 : 1045-1054.

BOLEN W. J., LIPPER M. H., CACACAMO D. Intraventricular
central neurocytoma : CT and MR findings.
J Comput Assist Tomogr, 1989, 13 : 495-497.

BROWN D., KARLOVITS S., LEE L. H., KIM K., ROTHFUS W. E.
et al. Management of neurocytomas : case report
and review of literature. Am J Clin Oncol, 2001,
24(3) : 272-278.

CAPLAN L. R. Primary intraventricular hemorrhage. In :
KASE C. S., CAPLAN L. R. (eds) Intracerebral 
hemorrhage. Butterworth-Heinemann, London,
pp. 383-401, 1994.

CHANG K. H., HAN M. H., KIM D. G., CHI J. G., SUH D. C.
et al. : MR appearance of central neurocytoma.
Acta Radiologica, 1993, 34 : 520-526.

COWEN R. L., SIQUEIRA E. B., GEORGE E. Angiographic
demonstration of a glioma involving the wall of



222 K. SMETS ET AL.

the anterior cerebral artery : report of a case.
Radiology, 1970, 97 : 577-578.

ELEK G., SLOWIK F., EROSS L., TOTH S., SZABO Z. et al.
Dentral neurocytoma with malignant course.
Neuronal and glial differentiation and cranio-
spinal dissemination. Pathol Oncol Res, 1999, 5 :
155-159.

GIANGASPERO F., GENACCHI G., LOSI L., CERASOLI S.,
BISCEGLIA M. et al. Extraventricular neoplasms
with neurocytoma features : a clinicopathological
study of 11 cases. Am J Surg Pathol, 1997, 21 :
206-212.

GOERGEN S. K., GONZALES M. F., MCLEAN C. A. Intra-
ventricular neurocytoma : radiologic features and
review of literature. Radiology, 1992, 182 : 787-
792.

GRAEB D. A., ROBERTSON W. D., LAPOINTE J. S.,
NUGENT R. A., HARRISON P. B. Computed tomo-
graphic diagnosis of intraventricular hemorrhage.
Radiology, 1982, 143 : 91-96.

HANEL R. A., MONTANO J. C., GASPARETTO E., DA SILVA

DITZEL L. F., BLEGGI TORRES L. F. et al.
Neurocitoma central com apresentacao incomum
por hemorragia intraventricular : relato de caso.
Arq Neuropsiquiatr, 2001, 59(3-A) : 628-632.

HART M. N., BYER J. A. Rupture of middle cerebral
artery branches by invasive astrocytoma. Neuro-
logy, 1974, 24 : 1171-1174.

HASSOUN J., GAMBARELLI D., GRISOLI F., PELLET W.,
SALAMON G. et al. Central neurocytoma. An 
electron-microscopic study of two cases. Acta
Neuropathol, 1982, 56 : 151-156.

KIM D. G., CHI J. G., PARK S. H., CHANG K. H., LEE S. H.
et al. Intraventricular neurocytoma : clinicopatho-
logical analysis of seven cases. J Neurosurg,
1992., 76 : 759-765.

KUBOTA T., HAYASHI M., KAWANO H., KABUTO M., SATO K.
et al. Central neurocytoma : immunohistochemi-
cal and ultrastructural study. Acta Neuropathol,
1991, 81 : 418-427.

MARTI-FABREGAS J., PILES S., GUARDIA E., MARTI-
VILALTA J.-L. Spontaneous primary intraventricu-
lar hemorrhage : clinical data, etiology and 
outcome. J Neurol, 1999, 246 : 287-291.

MCCUTCHEN T. Q., SMITH M. T., JENERETTE J. M., VAN

TASSEL P., PATEL S. et al. Interparenchymal hemor-
rhagic neurocytoma : an atypical presentation of a
rare. CNS tumor Medical and Pediatr Oncol,
1999, 32 : 440-446.

METELLUS P., ALLIEZ J. R., DODERO F., HASSOUN J.,
ALLIEZ B. Central neurocytoma : 2 case reports
and review of literature. Acta Neurochir, 2000,
142 : 1417-1422.

NAMIKI J., NAKATSUKASA M., MURASE I., YAMAZAKI K.
Central neurocytoma presenting with intratumoral
hemorrhage 15 years after initial treatment by 
partial removal and irradiation. Neurol Med Chir,
1998, 38 : 278-282.

OGASAWARA K., ISHIBASHI Y., ISHIBASHI T.
Oligodendroglioma of the lateral ventricle, with
spontaneous hemorrhage and postoperative cyst
formation. Progress in CT, 1988, 10 : 486-489.

OKAMURA A., GOTO S., SATO K., USHIO Y. Central neuro-
cytoma with hemorrhagic onset. Surg Neurol,
1995, 43 : 252-255.

PEAK Sh., KIM J. E., KIM D. G., HAN M. H., JUNG H.-W.
Angiographic characteristics of central neurocy-
toma suggest the origin of tumor. J Korean Med
Sci, 2003, 18 : 573-580.

RADES D., FELHAUER F. Treatment options for central
neurocytoma. Neurology, 2002, 59 : 1268-1270.

RUSSELL D. S., RUBINSTEIN L. J. Pathology of tumors of
the nervous system. London, Edward Arnold,
1977, 4th Ed, p. 197.

SCHMIDT M. H., GOTTFRIED O. N., VON KOCH C. S.,
CHANG S. M., MCDERMOTT M. V. Central Neuro-
cytoma : a review. J Neuro-Oncol, 2004, 66 : 377-
384.

SMOKER W. R. K, TOWNSEND J. J., REICHMAN M. V. Neuro-
cytoma accompanied by intraventricular hemor-
rhage : case report and literature review. Am J
Neuroradiol, 1991, 12 : 765-770.

SÖYLEMEZOGLU F., SCHEITHAUER B. W., ESTEVE J. Atypical
neurocytoma. J Neuropatho Exp Neurol, 1997,
56 : 551-556.

TAYLOR C. L., COHEN M. L., COHEN A. R. Neurocytoma
presenting with intraparenchymal cerebral hemor-
rhage. Pediatr Neurosurg, 1998, 29 : 92-95.

TORTORI-DONATI P., FONDELLI M. P., ROSSI A., CAMA A.,
BRISIGOTTI M. et al. Extraventricular neurocytoma
with ganglionic differentiation associated with
complex partial seizures. Am J Neuroradiol, 1999,
20 : 724-727.

VATES G. E., ARTHUR K. A., OJEMANN S. G., WILLIAMS F.,
LAWTON M. T. A neurocytoma and associated 
lenticulostriate artery aneurysm presenting with
intraventricular hemorrhage : case report. Neuro-
surgery, 2001, 49(3) : 721-725.

VON DEIMLING A., JANZER R., KLEIHUES P., WIESTLER O. D.
Patterns of differentiation in central neurocytoma.
An immunohistochemical study of eleven 
biopsies. Acta Neuropathol, 1990, 79 : 473-479.

VON DEIMLING A., KLEIHUES P., SAREMASLANI P.,
YASARGIL M. G., SPOERRI O. et al. Histogenesis
and differentiation potential of central neuro-
cytomas. Lab Invest, 1991, 64 : 585-591.

WAKAI S., YAMAKAWA K., MANAKA S., TAKURA K. Spon-
taneous intracranial hemorrhage caused by brain
tumor : its incidence and clinical significance.
Neurosurgery, 1982, 10 : 437-444.

YAMSHIDI J., IZUMOTO S., YOSHIMINE T., MARUNO M.
Central neurocytoma presenting with intratumoral
hemorrhage. Neurosurg Rev, 2001, 24 : 48-52.

YASARGIL M. G., VON AMMON K., VON DEIMLING A.,
VALAVANIS W., WIESTLER O. D. Central neuro-
cytoma : histopathological variants and therapeutic
approaches. J Neurosurg, 1992, 76 : 322-37.

Prof. Dr. Cras PATRICK, MD, PhD
Department  of Neurology

University Hospital of Antwerp
Born-Bunge Institute

University of Antwerp
Campus Drie Eiken
Universiteitsplein 1

B-2610 Wilrijk
E-mail : patrick. cras@ua.ac.be



Ta
bl

e

C
ha

ra
ct

er
is

tic
s 

in
 1

7 
pa

tie
nt

s 
w

ith
 h

em
or

rh
ag

ic
 c

en
tr

al
 n

eu
ro

cy
to

m
as

 (
A

P 
an

at
om

op
at

ho
lo

gi
ca

l,
A

V
M

 a
rt

er
io

ve
no

us
 m

al
fo

rm
at

io
n,

C
E

 c
on

tr
as

t 
en

ha
nc

em
en

t,
C

N
 c

en
tr

al
 n

eu
ro

cy
to

m
a,

C
T

 c
om

pu
te

r 
to

m
og

ra
ph

y,
d 

da
ys

/y
 y

ea
rs

/m
 m

on
th

s,
G

T
R

 g
ro

ss
 to

ta
l r

es
ec

tio
n,

M
a 

m
ac

ro
sc

op
ic

al
 f

in
di

ng
s,

M
i m

ic
ro

sc
op

ic
al

 f
in

di
ng

s 
M

R
I 

m
ag

ne
tic

 r
es

on
an

ce
 im

ag
in

g,
O

G
 o

lig
od

en
dr

og
lio

m
a,

R
T

 r
ad

io
th

er
ap

y,
ST

R
su

bt
ot

al
 r

es
ec

tio
n,

T
1W

I 
T

1 
w

ei
gh

te
d 

im
ag

es
,T

2W
I 

T
2 

w
ei

gh
te

d 
im

ag
es

,?
 n

o 
cl

ea
r 

in
fo

rm
at

io
n 

in
 a

rt
ic

le
)

L
oc

al
iz

at
io

n/
N

°
A

ut
ho

r
A

ge
/ 

Fi
rs

t c
lin

ic
al

C
T

M
R

I
A

ng
io

gr
ap

hi
c

A
P 

ev
id

en
ce

 o
f

Fi
rs

t A
P

T
re

at
m

en
t

he
m

or
rh

ag
e

se
x

pr
es

en
ta

tio
n

fi
nd

in
gs

he
m

or
rh

ag
e/

di
ag

no
si

s
pa

tte
rn

va
sc

ul
ar

is
at

io
n

T
um

or
 lo

ca
te

d 
in

 th
e 

ve
nt

ri
cl

e

Pu
re

ly
1

K
im

,
25

y/
M

Si
gn

s 
of

 r
ai

se
d

Is
od

en
se

N
ot

 p
er

fo
rm

ed
V

as
cu

la
r 

M
a:

he
m

or
rh

ag
e

1.
 O

G
ST

R
/R

T
in

tr
at

um
or

al
19

92
in

tr
ac

ra
ni

al
 p

re
ss

ur
e

m
as

s+
in

tr
at

um
or

al
st

ai
ni

ng
in

 tu
m

or
2.

 C
N

he
m

or
rh

ag
e 

(6
)

he
m

or
rh

ag
e,

C
E

M
i:

hi
gh

va
sc

ul
ar

ity

2
M

et
el

lu
s,

38
y/

M
Su

dd
en

In
tr

av
en

tr
ic

ul
ar

 
T

1W
1:

is
oi

nt
en

se
 m

as
s

N
o 

A
V

M
,

/
C

N
G

T
R

20
01

he
ad

ac
he

,v
om

iti
ng

,
he

m
or

rh
ag

e,
no

 b
lo

od
C

E
no

 
le

ft
 h

em
ip

ar
es

is
at

 b
ot

to
m

 o
f 

tr
ig

on
um

T
2W

2:
hy

pe
ri

nt
en

se
an

eu
ry

sm
s 

m
as

s

3
B

al
ko

,
51

y/
M

Fo
un

d 
de

ad
 a

t h
om

e
/

/
/

A
ut

op
sy

:
C

N
no

19
99

M
a:

m
as

s,
fr

ia
bl

e,
ar

ea
s 

of
 h

em
or

rh
ag

e,
he

m
os

id
er

in
 d

ep
os

its
M

i:a
cu

te
 h

em
or

rh
ag

e,
nu

m
er

ou
s 

ca
pi

lla
ri

es

4
C

ha
ng

,
?

?
?

H
ig

h 
in

te
ns

ity
 a

re
as

 o
n

?
N

ot
 p

er
fo

rm
ed

C
N

/
19

93
al

l p
ul

se
se

qu
en

ce
s 

=
 in

tr
at

um
or

al
 

he
m

or
rh

ag
e

5
C

ha
ng

,
?

?
?

H
ig

h 
in

te
ns

ity
 a

re
as

 o
n

?
N

ot
 p

er
fo

rm
ed

C
N

/
19

93
al

l p
ul

se
 s

eq
ue

nc
es

 =
 i

nt
ra

tu
m

or
al

 h
em

or
rh

ag
e

6
K

ub
ot

a,
25

y/
M

/
/

/
/

A
ut

op
sy

:
C

N
D

ea
d 

af
te

r 
ST

R
19

91
M

a:
gi

an
t 

he
m

or
rh

ag
ic

 m
as

s
M

i:
m

ul
tip

le
 b

lo
od

 
ve

ss
el

s

In
tr

at
um

or
al

 
7

Sm
et

s,
25

y/
M

Su
dd

en
 h

ea
da

ch
e,

In
tr

av
en

tr
ic

ul
ar

T
1W

1:
is

oi
nt

en
se

 m
as

s
N

o 
A

V
M

,
Sm

al
l

C
N

G
T

R
he

m
or

rh
ag

e 
w

ith
20

05
nu

ch
al

 r
ig

id
ity

,
he

m
or

rh
ag

e,
T

2W
2:

he
te

ro
ge

ne
ou

s
no

 
ca

pi
lla

ri
es

br
ea

kt
hr

ou
gh

vo
m

iti
ng

ro
un

d 
le

si
on

m
as

s
an

eu
ry

sm
s

to
 th

e 
N

o 
C

E
ve

nt
ri

cl
es

 (
7)



L
oc

al
iz

at
io

n/
N

°
A

ut
ho

r
A

ge
/ 

Fi
rs

t c
lin

ic
al

C
T

M
R

I
A

ng
io

gr
ap

hi
c

A
P 

ev
id

en
ce

 o
f

Fi
rs

t A
P

T
re

at
m

en
t

he
m

or
rh

ag
e

se
x

pr
es

en
ta

tio
n

fi
nd

in
gs

he
m

or
rh

ag
e/

di
ag

no
si

s
pa

tte
rn

va
sc

ul
ar

is
at

io
n

8
H

an
el

,
35

y/
F

Su
dd

en
 h

ea
da

ch
e,

L
es

io
n 

w
ith

T
1W

1:
he

te
ro

ge
ne

ou
s

N
o 

A
V

M
N

o 
in

fo
rm

at
io

n 
on

C
N

V
en

tr
ic

u-
20

01
nu

ch
al

 r
ig

id
ity

,
in

tr
av

en
tr

ic
ul

ar
le

si
on

+
he

m
at

om
a 

at
he

m
os

id
er

in
 o

r
la

r 
dr

ai
n,

G
T

R
,

vo
m

iti
ng

he
m

or
rh

ag
e

bo
tto

m
 o

f 
tr

ig
on

um
va

sc
ul

ar
is

at
io

n
dr

ai
na

ge
 a

bs
ce

ss
T

2W
2:

hy
po

in
te

ns
e 

an
d 

an
tib

io
tic

s
re

gi
on

s 
=

 h
em

or
rh

ag
e,

C
E

9
Y

am
sh

id
i,

22
y/

F
A

cu
te

 h
ea

da
ch

e,
H

ug
e 

m
as

s 
w

ith
T

1W
1:

is
oi

nt
en

se
 m

as
s

Sl
ig

ht
 b

lu
sh

So
m

e 
bl

oo
d 

cl
ot

s
C

N
Tw

o 
su

rg
ic

al
19

98
 

vo
m

iti
ng

he
te

ro
ge

ne
ou

s 
de

ns
ity

,
T

2W
2:

hy
pe

ri
nt

en
se

 m
as

s
in

 p
os

te
ri

or
w

ith
in

 th
e 

tu
m

or
st

ag
es

:G
T

R
sm

al
l h

em
at

om
a 

at
w

ith
 lo

w
 in

te
ns

ity
 

ch
or

oi
da

l
bo

tto
m

 o
f 

le
ft

 tr
ig

on
e

ar
ea

 =
 h

em
or

rh
ag

e,
ar

te
ry

no
 C

E

10
Sm

ok
er

,
26

y/
M

To
ni

c 
cl

on
ic

 s
ei

zu
re

In
tr

av
en

tr
ic

ul
ar

 a
nd

5d
 la

te
r:

in
tr

av
en

tr
ic

ul
ar

A
va

sc
ul

ar
 m

as
s

M
i:

he
m

os
id

er
in

1)
tr

om
-

V
en

tr
ic

ul
o-

 
19

91
su

ba
ra

ch
no

id
al

 
he

m
or

rh
ag

e
ef

fe
ct

 d
is

pl
ac

in
g

de
po

si
ts

 in
 tu

m
or

bo
se

d
st

om
y,

G
T

R
he

m
or

rh
ag

e
5m

 la
te

r:
ot

he
r 

ve
ss

el
s

bi
op

sy
A

V
 

3m
 la

te
r:

m
as

s
T

1W
1:

hy
pe

ri
nt

en
se

,
la

te
ra

lly
m

al
fo

r-
he

te
ro

ge
ne

ou
s 

m
as

s
m

at
io

n
T

2W
2:

hy
pe

ri
nt

en
se

 m
as

s 
2)

C
N

w
ith

 h
yp

oi
nt

en
se

 a
re

as
 =

 
he

m
or

rh
ag

e
N

o 
C

E

11
G

oe
rg

en
,

18
y/

F
Su

dd
en

 h
ea

da
ch

e
M

as
s,

he
m

or
rh

ag
e

N
ot

 p
er

fo
rm

ed
N

ot
 p

er
fo

rm
ed

N
o 

in
fo

rm
at

io
n

C
N

G
T

R
,

19
92

w
ith

in
 th

e 
tu

m
or

,
on

 h
em

os
id

er
in

 o
r

ve
nt

ri
- 

sh
un

t
he

m
at

om
a 

at
 th

e
va

sc
ul

ar
is

at
io

n
cu

la
r

bo
tto

m
 o

f 
th

e 
le

ft
tr

ig
on

e,
no

 C
E

12
O

ka
m

ur
a

23
y/

M
1)

 u
nc

on
sc

io
us

ne
ss

1)
in

tr
av

en
tr

ic
ul

ar
2)

 T
1W

I:
is

oi
nt

en
se

 m
as

s
N

o 
A

V
M

,
M

a:
so

ft
 

1)
in

tr
a-

1)
V

en
tr

ic
ul

ar
19

95
he

m
or

rh
ag

e
T

2W
2:

he
te

ro
ge

ne
ou

s
no

 a
ne

ur
ys

m
s

he
m

or
rh

ag
ic

ve
nt

ri
cu

- 
dr

ai
na

ge
,

2)
 2

y 
la

te
r:

su
dd

en
➛

re
vi

ew
:m

as
s 

le
si

on
m

as
s,

in
cr

ea
se

d 
si

gn
al

tu
m

or
 

la
r

2)
G

T
R

 
he

ad
ac

he
2)

 n
on

 c
al

ci
fi

ed
 m

as
s

in
te

ns
ity

,C
E

M
i:

he
m

os
id

er
in

he
m

at
om

a
in

 tw
o

de
po

si
ts

,n
um

er
ou

s 
2)

C
N

su
rg

ic
al

ca
pi

lla
ri

es
 

st
ag

es

13
A

gr
an

ov
ic

h,
28

y/
M

1)
 S

ud
de

n 
he

ad
ac

he
,

1)
in

tr
av

en
tr

ic
ul

ar
3)

 m
ul

til
ob

ul
at

ed
 m

as
s,

D
is

pl
ac

em
en

t
N

o 
in

fo
rm

at
io

n 
on

1)
in

tr
a-

1)
 r

ef
us

ed
19

93
vo

m
iti

ng
he

m
or

rh
ag

e
ra

pi
d 

T
2 

re
la

xa
tio

n 
=

of
 p

er
i-

he
m

os
id

er
in

 o
r

ve
nt

ri
cu

-
op

er
at

io
n

2)
 2

m
 la

te
r:

he
ad

ac
he

2)
m

as
s,

C
E

he
m

os
id

er
in

 w
ith

in
ca

lo
ss

al
 a

rt
er

ie
s,

va
sc

ul
ar

is
at

io
n

la
r 

he
m

a-
3)

R
T

3)
 s

ev
er

e 
he

ad
ac

he
th

e 
m

as
s

no
 A

V
M

,
to

m
a

no
 a

ne
ur

ys
m

s
3)

 C
N

In
tr

at
um

or
al

 
14

N
am

ik
i,

50
y/

M
1)

he
ad

ac
he

,g
ai

t
1)

 is
od

en
se

 m
as

s,
C

E
2)

 T
1W

1:
is

oi
nt

en
se

1)
M

ild
 s

ta
in

in
g

M
a:

in
tr

ac
er

e-
1)

 O
G

1)
 S

T
R

 +
 R

T
he

m
or

rh
ag

e 
19

98
di

st
ur

ba
nc

es
2)

in
tr

at
um

or
al

 a
nd

m
as

s
2)

 f
ai

nt
 v

as
cu

la
r 

br
al

 h
em

at
om

a,
2)

 C
N

+
 V

en
tr

ic
ul

o-
w

ith
 

2)
 1

5y
 la

te
r:

ri
gh

t
in

tr
ac

er
eb

ra
l

T
2W

2:
he

te
ro

ge
ne

ou
s

st
ai

ni
ng

da
rk

 r
ed

 tu
m

or
,

pe
ri

to
ne

al
br

ea
kt

hr
ou

gh
 

he
m

ip
ar

es
is

,s
pe

ec
h

he
m

or
rh

ag
e

m
as

s,
C

E
,h

ig
h 

in
te

ns
ity

hi
gh

ly
 v

as
cu

la
r

sh
un

t
to

 th
e 

di
st

ur
ba

nc
es

ar
ea

s 
on

 T
1 

an
M

i:
pr

om
in

en
t

2)
 h

em
at

om
a

pa
re

nc
hy

m
a 

(1
)

T
2 

=
 h

em
or

rh
ag

e
sm

al
l v

es
se

ls
,

re
m

ov
al

,
he

m
os

id
er

in
tu

m
or

 b
io

ps
y



L
oc

al
iz

at
io

n/
N

°
A

ut
ho

r
A

ge
/ 

Fi
rs

t c
lin

ic
al

C
T

M
R

I
A

ng
io

gr
ap

hi
c

A
P 

ev
id

en
ce

 o
f

Fi
rs

t A
P

T
re

at
m

en
t

he
m

or
rh

ag
e

se
x

pr
es

en
ta

tio
n

fi
nd

in
gs

he
m

or
rh

ag
e/

di
ag

no
si

s
pa

tte
rn

va
sc

ul
ar

is
at

io
n

In
tr

ap
ar

en
-

15
V

at
es

,
35

y/
M

1)
 le

ft
 h

em
ip

ar
es

is
1)

in
tr

av
en

tr
ic

ul
ar

2)
 T

1W
1:

he
te

ro
ge

ne
ou

s
Fu

si
fo

rm
M

a:
no

t
C

N
1)

ve
nt

ri
cu

la
r

ch
ym

al
 a

nd
20

01
af

te
r 

se
xu

al
he

m
or

rh
ag

e 
w

ith
m

as
s,

C
E

 a
nd

 la
rg

e
an

eu
ry

sm
 o

n
pa

rt
ic

ul
ar

ly
dr

ai
na

ge
in

tr
av

en
tr

ic
ul

ar
in

te
rc

ou
rs

e
ca

st
in

g 
of

 th
e

in
tr

ap
ar

en
ch

ym
al

 c
lo

t
le

nt
ic

ul
o-

va
sc

ul
ar

 tu
m

or
2)

 G
T

R
 +

he
m

or
rh

ag
e 

2)
 le

ft
 s

id
ed

 
ri

gh
t v

en
tr

ic
le

in
 p

ut
am

en
,e

xt
en

di
ng

st
ri

at
e 

ar
te

ry
,

he
m

at
om

a
ca

us
ed

 b
y 

an
 

w
ea

kn
es

s
(r

ev
ie

w
➛

m
as

s 
in

to
 v

en
tr

ic
le

ab
no

rm
al

re
m

ov
al

+
an

eu
ry

sm
 o

f
le

si
on

)
tu

m
or

 b
lu

sh
di

ss
ec

tio
n

a 
fe

ed
in

g
of

 a
ne

ur
ys

m
 

ar
te

ry
 (

1)

T
um

or
 lo

ca
te

d
in

 th
e

pa
re

nc
hy

m
a

Pu
re

ly
 

16
Ta

yl
or

,
17

y/
M

A
cu

te
 h

ea
da

ch
e,

H
et

er
og

en
eo

us
 le

ft
L

ef
t h

em
is

ph
er

ic
 m

as
s

N
o 

tu
m

or
M

a:
hy

pe
rv

as
cu

la
r

G
an

gl
io

-
L

ef
t p

ar
ie

ta
l

in
tr

at
um

or
al

19
98

vo
m

iti
ng

,m
ot

or
pa

ri
et

al
 m

as
s 

+
C

E
 s

up
er

io
r 

an
d

bl
us

h,
no

tu
m

or
gl

io
-

cr
an

io
to

m
y 

+
he

m
or

rh
ag

e 
(1

)
di

st
ur

ba
nc

es
 in

ce
nt

ra
l h

em
at

om
a

an
te

ri
or

 to
 th

e
A

V
M

,n
o

M
i:

hi
gh

ly
N

eu
ro

-
G

T
R

ri
gh

t h
an

d
he

m
at

om
a

an
eu

ry
sm

s
va

sc
ul

ar
 s

tr
om

a
cy

to
m

a

In
tr

at
um

or
al

 
17

M
c 

C
ut

ch
en

,
48

y/
F

1)
 p

as
t m

ed
ic

al
2)

 h
em

at
om

a,
fi

lle
d

1)
 T

1W
I:

he
te

ro
ge

ne
ou

s
N

ot
 p

er
fo

rm
ed

M
a:

ve
ry

 
C

N
1)

 A
nt

i-
he

m
or

rh
ag

e 
19

99
hi

st
or

y:
ri

gh
t

w
ith

 f
lu

id
 le

ve
ls

 le
ft

m
as

s 
w

ith
 h

ig
h 

si
gn

al
he

m
or

rh
ag

ic
ep

ile
pt

ic
 

w
ith

 
he

m
ip

ar
is

is
fr

on
to

pa
ri

et
al

,
in

te
ns

ity
 =

 m
et

he
m

o-
tu

m
or

,M
i:

2)
 S

T
R

,c
lo

t
br

ea
kt

hr
ou

gh
 

2)
 r

ig
ht

 h
em

ip
le

gi
a,

m
as

s,
C

E
gl

ob
in

liq
ue

fi
ed

 c
lo

t,
re

se
ct

io
n,

R
T

to
 th

e 
dy

sa
rt

hr
ia

,a
cu

te
T

2W
I:

m
ix

ed
 s

ig
na

l i
n

m
an

y 
m

ito
se

s
pa

re
nc

hy
m

a 
(1

)
he

ad
ac

he
m

as
s,

C
E

 in
 s

up
er

fi
ci

al
an

d 
ap

op
to

si
s

no
n 

he
m

or
rh

ag
e 

po
rt

io
n 

of
 m

as
s


