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Hemangioblastoma of the medulla oblongata that caused isolated
fourth ventricle after stereotactic radiosurgery: A case report
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Abstract. Isolated fourth ventricle is a rare complica-
tion following shunt insertion of the lateral ventricles for
hydrocephalus. The present report describes a rare case of
a hemangioblastoma of the medulla oblongata that caused
isolated fourth ventricle due to intraventricular deposition
of fibrin. A 34-year-old man presented with headache a
month before admission. Magnetic resonance imaging
indicated multiple tumors in the medulla oblongata and the
bilateral cerebellar hemisphere with surrounding edema,
and the patient was diagnosed with hemangioblastoma. The
patient began to develop progressive headache and nausea
after stereotactic radiosurgery, and computed tomography
showed obstructive hydrocephalus. Endoscopic third
ventriculostomy was performed, and the intraoperative
view of this showed that the walls of the lateral and third
ventricles were covered with a white membrane-like
substance. Endoscopic third ventriculostomy and then
ventriculoperitoneal shunt did not improve the hydro-
cephalus. The patient's consciousness deteriorated due to
isolated fourth ventricle and upward herniation. The patient
underwent posterior fossa craniotomy and the tumor in the
medulla oblongata was removed via a telovelar approach.
Intraoperatively, the fourth ventricle was filled with a white
membrane-like substance, which was surgically removed
and pathologically diagnosed as fibrin. The patient's
consciousness and obstructive hydrocephalus improved
after surgery. The present case suggests that isolated fourth
ventricle may occur after VP shunt placement for the
hydrocephalus with hyperproteinorachia.
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Introduction

Isolated fourth ventricle (IFV) is a rare complica-
tion following shunt replacement during treatment for
post-hemorrhagic, post-infective, post-inflammatory, and
congenital hydrocephalus (1). IFV is most commonly
seen in infancy with a history of prematurity following
ventriculoperitoneal shunt for post-hemorrhagic hydro-
cephalus. IFV occurs in post-hemorrhagic or post-infective
hydrocephalus, causing ependymal inflammation (2,3).
Obstruction of the aqueduct and fourth ventricle outlet
results in progressive dilation of the fourth ventricle
followed by compression of the brainstem and the cere-
bellar parenchyma (1). Dilation of the fourth ventricle
elevates infratentorial pressure and compression of the
brain stem, and this can result in eye movement disorder,
ataxia, and impaired consciousness. As it is an unusual
and complicated disease, it may be missed on initial diag-
nosis. T2-weighted sagittal MRI to assess dilation of the
fourth ventricle and obstruction of the aqueduct or fourth
ventricular outlet is accurate for diagnosis of IFV (3).
The development of clinical and radiographic features of
IFV is slowly progressive, often remaining asymptomatic
for months or years. When clinical symptoms develop
and radiographic deterioration is detected, urgent opera-
tive intervention is necessitated. Several treatment options
have been reported, including suboccipital craniectomy
and outlet fenestration, fourth ventricular shunting proce-
dures, and endoscopic procedures (3,4). Here, we report a
rare case of a hemangioblastoma of the medulla oblongata
that caused IFV due to intraventricular deposition of fibrin
after stereotactic radiosurgery.

Case report

A 34-year-old man was referred to our outpatient
department with intermittent headache from a month
previously. Physical examination on admission revealed no
neurological deficit. Magnetic resonance imaging (MRI)
indicated a mass in the dorsal medulla oblongata and bilat-
eral cerebellar edema (Fig. 1A-F). Post-contrast T1-imaging
showed a 15 mm mass in the dorsal medulla oblongata and
multiple masses <10 mm in bilateral cerebellar hemispheres
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that were strongly enhanced with gadolinium (Fig. 2A-D).
Cerebral angiography showed that the mass in the dorsal
medulla oblongata received a blood supply from the
left posterior inferior cerebellar artery (Fig. 2E and F).
Systemic computed tomography (CT) showed a right renal
tumor, multiple pancreatic cysts, and cystadenoma of the
epididymis. The patient's family history was negative for
von Hippel-Lindau (VHL) syndrome, and therefore he was
diagnosed with solitary VHL syndrome clinically. With
consideration of the operative risk, he elected to undergo
stereotactic radiosurgery for multiple hemangioblastomas.
Stereotactic radiosurgery (SRS) was performed with a dose
of 18 Gy for the tumor of the dorsal medulla oblongata and
20 Gy for the other tumors. He began to develop progres-
sive headache and nausea three days after SRS, and CT
showed obstructive hydrocephalus (Fig. 3A). We performed
endoscopic third ventriculostomy (ETV), the endoscopic
view of which showed turbid cerebrospinal fluid (CSF) and
that the walls of the lateral and third ventricle were covered
with white membrane-like substance (Fig. 3B). The protein
level of CSF was 760 mg/dl. Subsequently, a ventriculoperi-
toneal (VP) shunt was placed a week after ETV because
there was no improvement of hydrocephalus after ETV.
However, the patient's consciousness deteriorated gradually
and the sagittal view of T2 weighted image showed isolated
fourth ventricle and upward herniation 2 weeks after the
VP shunt (Fig. 3C). The tumor in the medulla oblongata
was emergently removed via posterior fossa craniotomy and
telovelar approach. The fourth ventricle was filled with a
white membrane-like substance, which was all surgically
removed (Fig. 4A-C). We performed hematoxylin and eosin
staining of the surgical specimen, following a protocol
that included deparaffinization, rehydration, hematoxylin
staining, eosin staining, and dehydration. Hematoxylin
and eosin staining showed stromal cells with abundant
vacuolated or lightly eosinophilic cytoplasm and histo-
pathological diagnosis was hemangioblastoma (Fig. 5A).
Pathologically, the white membrane-like substance was
shown to consist of fibrin (Fig. 5B). The patient's conscious-
ness and obstructive hydrocephalus improved after surgery
(Fig. 6). Vocal cord paralysis occurred after surgery and he
required tracheotomy, but the paralysis improved within
a few weeks. Postoperative CSF protein level decreased
to within normal range. The patient was discharged to
his home three weeks after surgery with vertical diplopia
as the only remaining symptom. Next generation sequence
using peripheral was outsourced to SRL, Inc., Tokyo, Japan.
The direct sequencing revealed his VHL variant mutation
(NM_000551.3: c.464-2A>G). This variant is registered
in ClinVar as pathogenic (Accession:VCV000223222.13).
At the two-year follow-up, he was working in the same
occupation as before the onset, and there had been no
recurrence of the tumor.

Discussion

IFV is an unusual type of obstructive hydrocephalus, which
is characterized by the disproportionately enlarged fourth
ventricle with caudal and rostral obstruction. IFV has
often been observed after shunt treatment in patients with a

history of ependymal inflammation from infection, or after
hemorrhage in children (1-3). Dilation of the fourth ventricle
elevates infratentorial pressure and compression of the brain
stem, and this can result in eye movement disorder, ataxia,
and impaired consciousness. IFV can be diagnosed by
T2-weighted sagittal MRI to assess obstruction of the aque-
duct or fourth ventricular outlet (4). Conventionally, patients
with IFV have been managed by fourth ventricle shunt
placement or fenestration of the occluded outlet foramen
via posterior fossa craniotomy (3). With the development of
neuroendoscopic surgery, patients with IFV have also been
treated with endoscopic procedures, including aqueducto-
plasty and aqueductal stenting (4,5).

In our patient, hydrocephalus with hyperproteinorachia
presented after SRS for hemangioblastoma of the medulla
oblongata, and VP shunt was performed, but IFV devel-
oped. The tumor in the medulla oblongata was removed
via posterior fossa craniotomy and telovelar approach. The
fourth ventricle was filled with a white membrane-like
substance, which was surgically removed. Pathologically,
the white membrane-like substance consisted of eosino-
philic fibrous matrix without atypical cells, which was
shown to be fibrin. This is the first known case report of
hemangioblastoma of the medulla oblongata causing
IFV due to intraventricular precipitation of fibrin. Tumor
removal and opening of the fourth ventricle resulted in
improvement of the hydrocephalus and the protein level
of CSF decreased after surgical treatment. We did not
place a fourth ventricle shunt because the fourth ventricle
was filled with fibrin and the shunt was expected to become
occluded.

The mechanism behind hemangioblastoma cyst forma-
tion remains unclear. Intra-tumoral cysts have recently been
suggested to result from vascular leakage and liquefaction of
tumor cells (6). In one study, proteomic analysis indicated that
the hemangioblastoma cyst fluid contained serum proteins (6).
In this case, proteins secreted by the tumor flowed into the
fourth ventricle and the fibrin deposition likely occluded
the outflow of CSF from the fourth ventricle, leading to
presentation of IFV. Our case suggests that IFV may occur
after VP shunt placement for the hydrocephalus with
hyperproteinorachia.

Resection of symptomatic hemangioblastomas may
be curative, but SRS can be applied for small, multiple,
high-surgical-risk hemangioblastomas. A retrospective
international study of SRS for hemangioblastoma indi-
cated good local tumor control and less adverse radiation
effect, but a small number of patients with hemangio-
blastomas treated with SRS required additional surgical
treatment (7). In this case, SRS was performed in consid-
eration of small multiple lesions and the operative risk
of lower cranial nerve palsy. However, SRS aggravated
the hydrocephalus and required tumor removal. Careful
treatment selection and follow-up after SRS are therefore
important.

In conclusion, we presented a rare case of a heman-
gioblastoma of the medulla oblongata that caused IFV
due to intraventricular deposition of fibrin. IFV may
occur after VP shunt placement for hydrocephalus with
hyperproteinorachia.
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Figure 1. Preoperative non-contrast magnetic resonance imaging. Axial views showed a mass in the dorsal medulla oblongata [(A) T1-weighted imaging,
(B) T2-weighted imaging and (C) FLAIR] and bilateral cerebellar edema [(D) T1-weighted imaging, (E) T2-weighted imaging and (F) FLAIR]. FLAIR, fluid
attenuated inversion recovery.

Figure 2. Post-contrast T1-imaging and cerebral angiography. Post-contrast T1-imaging showed multiple masses strongly enhanced with gadolinium [(A) sag-
ittal view; (B) axial view of the medulla oblongata, (C) axial view of the midbrain and (D) axial view of the pons]. Cerebral angiography showed nodular stains
from the left posterior inferior cerebellar artery [(E) anteroposterior view; (F) lateral view].
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Figure 3. CT after stereotactic radiosurgery, surgical view of endoscopic third ventriculostomy, CT and T2-weighted imaging after VP shunt. (A) CT after
stereotactic radiosurgery showed hydrocephalus. (B) Surgical view of endoscopic third ventriculostomy showed that a white membrane-like substance
occludes the foramen of Monroe. (C) T2-weighted imaging after VP shunt showed upward herniation due to isolated fourth ventricle. VP, ventriculoperitoneal.

Figure 4. Surgical views of posterior cranial fossa craniotomy and telovelar approach. The surgical view showed (A) a tumor in the dorsal medulla oblongata
and (B) a white membrane-like substance that occluded the foramen of Magendie (arrow). (C) The tumor and the white membrane-like substance were
completely excised.



DOS MOLECULAR AND CLINICAL ONCOLOGY 18: 37, 2023 5

Figure 5. Photomicrographs of the surgical specimen. (A) Photomicrographs of the tumor stained with hematoxylin and eosin showed stromal cells with
abundant vacuolated or lightly eosinophilic cytoplasm (magnification, x400). (B) The white membrane-like substance consisted of fibrin (magnification, x100).

A

Figure 6. Postoperative contrast-enhanced T1-weighted images. (A) Axial view and (B) sagittal view showing the tumor in the dorsal medulla oblongata was

excised and improvement of the isolated fourth ventricle.
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