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Ventricular subependymoma with intratumoral
haemorrhage mimicking haemocephalus
due to aneurysm rupture
Intraventrikulární subependymom s intratumorálním prokrvácením
imitující hemocefalus při aneuryzmatickém subarachnoidálním
krvácení
Dear editor,
Subependymoma is a tumour which originates from a subependymal cell plate. It most
commonly occurs in the area of the fourth
ventricle (50–60%), and less often in the lateral ventricles (30–40%). It can also occur in
the septum pellucidum and the central spinal canal [1,2]. This tumour is benign and
slow growing. The World Health Organisation classifies it as grade I [3]. Subependymomas are rare and can be an incidental ﬁnding during autopsies (0.4%). They make up
approximately 0.7% of all resected symptomatic intracranial tumours. If the subependymoma is symptomatic, it usually manifests
with symptoms of obstructive hydrocephalus or mass eﬀect [4,5]. This tumour is often
misdiagnosed as a glioma, ependymoma,
meningioma, cavernoma, etc. [6]. We present a rare case of symptomatic lateral ventricle subependymoma, which was misdiagnosed as an intraventricular haematoma
caused by a ruptured middle cerebral artery
aneurysm.
A 71-year-old woman was admitted to our
department with a sudden onset headache
and meningeal signs. Her neurological condition was graded as Hunt Hess 1 and World
Federation of Neurological Societies (WFNS)
grade 1. Subarachnoid haemorrhage in the
area of the right Sylvian ﬁssure and haemocephalus in the left lateral ventricle were evident on the initial CT, therefore the ﬁnding
was evaluated as Fisher grade 4 (Fig. 1A, B).
The subsequent CTA showed a middle cerebral artery aneurysm on the right side,
which was suitable for clipping. Surgery was
performed on the same day without complications. The subsequent postoperative
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course was without any adverse events. The
patient was transferred to her local hospital
on the 14th postoperative day. Three months later, the patient was referred to our department, due to a newly developed gait
disorder. She could only walk with the aid of
two crutches and her gait was unstable with
tendencies to fall. She also suﬀered from
memory impairment and incontinence. CT
showed symmetrical dilatation of the ventricular system and a persisting hyperdense
structure in the left lateral ventricle. Compared to the previous CT, the structure density
remained identical. This excluded our previous assumption that it was an intraventricular blood clot (Fig. 1C). The patient was
admitted for further examination. An MRI
was performed, which showed an exophytic tumour arising from the area of the left
thalamus with contrast enhancement. Foramen of Monro was not occluded, thus there
were no signs of obstructive hydrocephalus (Fig. 2A). Consequently, a lumbar infusion
test was performed with a positive result
(resistance to outﬂow 15.3 mmHg/ml/min).
Analysis of cerebrospinal fluid (CSF) showed a mild non-infectious inflammatory response. The patient preferred active
treatment and endoscopic resection of the
tumour was indicated; however, she was informed that the risk of subsequent ventriculoperitoneal shunt placement is high. Endoscopic resection was performed without
complications with no residual tumour on
the postoperative MRI (Fig. 2B). Histological analysis was suggestive of a subependymoma with inner haemorrhagic transformation (Fig. 2C). The patient was discharged
on the 4th postoperative day. On subse-
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quent postoperative follow-up examinations, her neurological status was getting
better. The patient was able to walk without
aids, did not fall and her memory and continence improved. After a 12-month follow-up period, she still does not require shunt
implantation.
In our case report, we present a case of
a subependymoma misdiagnosed as intraventricular haemorrhage caused by rupture
of a middle cerebral artery aneurysm. The
reason for this was that the tumour demon-
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Fig. 1. Initial non-contrast brain CT (A) with subarachnoid haemorrhage dominantly in the right Sylvian fissure; (B) with a hyperdense
formation in the left lateral ventricle and (C) after 3 months with a persistent hyperdensity in the left lateral ventricle.
Obr. 1. Vstupní nativní CT mozku s (A) subarachnoidálním krvácením, zejména v pravé Sylviově rýze; (B) s hyperdenzním útvarem
v levé postranní komoře a (C) po 3 měsících s přetrvávající hyperdenzitou v levé postranní komoře.

Fig. 2. (A) MRI (postcontrast T1 weighted image) with an exophytic enhancing tumour in the left lateral ventricle. (B) Postoperative MRI
with no tumour remnant. (C) Histological examination (haematoxylin eosin dye). Arrow sign points at tumour, star sign at intratumoral haemorrhage.
Obr. 2. (A) MR (T1 vážený obraz, postkontrastní) s exofytickým tumorem v levé postranní komoře s postkontrastním sycením.
(B) Pooperační MR bez viditelného rezidua tumoru. (C) Histologické vyšetření (barvení hematoxylin eosin). Šipka označuje tumor,
hvězda pak intratumorální prokrvácení.
strated similar density as an intraventricular
blood clot on the initial non-contrast CT. The
hyperdense characteristic of these lesions is
rare; most commonly they are isodense to
the brain tissue [7]. Histological analysis revealed an intratumoral haemorrhage, which
may be the reason for its high density. Intratumoral haemorrhage is relatively rare,
with only a few cases described in the literature [8]. It can even represent the cause of
intraventricular bleeding [9,10]. A special feature was identical tumour density on the initial and follow-up CT scans. Thus, haemorrhage within the tumour most likely occurred
repeatedly. A follow-up CT was performed
after 3 months for symptoms which corresponded to secondary normal pressure hydrocephalus (sNPH). On this examination, the
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structure in the left lateral ventricle persisted
with a constant density, which ruled out the
diagnosis of an intraventricular blood clot. An
MRI was indicated and revealed an exophytic tumour in the left lateral ventricle arising
from the left thalamus. However, the question remained whether the tumour was merely an incidental ﬁnding or whether it was
responsible for the symptoms. Subependymoma most often manifests with symptoms of obstructive hydrocephalus or mass
eﬀect [6]. In our case, the cerebrospinal pathways were without obstruction. The tumour
was also not large enough to compress the
periventricular tissue of the brain. Rather,
the symptoms indicated post-haemorrhagic
sNPH. For this reason, a lumbar infusion test
with normal CSF basal pressure and high re-

sistance to outﬂow was performed, which
conﬁrmed our hypothesis. There were two
options for further treatment. The ﬁrst was
implantation of a ventriculo-peritoneal (VP)
shunt followed by tumour growth monitoring. The second was tumour resection with
a high risk of subsequent VP shunt implantation. According to the patient’s request, the
second option was chosen – endoscopic resection of the tumour. This procedure had
the advantage of obtaining a tumour sample for histological analysis.
Surprisingly, the symptoms of sNPH disappeared after the surgery and implantation of the VP shunt was not necessary.
The reason for improvement is not clear.
Obstructive hydrocephalus was not present on preoperative MRI, therefore a type
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of sNPH must have been present. Our literature search did not reveal any similar
cases. Analysis of CSF showed a non-inﬂammatory serous reaction; however, the interval from subarachnoid haemorrhage
was 3 months, therefore it could not have
been a consequence of this bleeding episode. A possible explanation is that it could
have been a reaction to recurring intratumoral haemorrhage. This non-inflammatory reaction could be one possible pathophysiological mechanism of hydrocephalus
development.
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