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a b s t r a c t 

Hemangioblastomas are rare and benign tumors of the central nervous system. They ac- 

count for 1.5%-2.5% of all intracranial tumors and have an incidence of 3.2%. The resem- 

blance of hemangioblastomas to other tumors renders preoperative diagnosis and manage- 

ment challenging. Herein, we report a case of a supratentorial hemangioblastoma accom- 

panied by extensive reactive gliosis and diagnosed through magnetic resonance imaging. In 

addition, we review the relevant literature. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

Hemangioblastomas (HBLs), which comprise blood vessels
and neoplastic stromal cells, are rare and benign tumors of the
central nervous system. These tumors are usually infratento-
rial and are seldom located in the supratentorial region of the
brain. Hemangioblastomas were first described by von Hip-
pel in 1895 and Bielschowsky in 1902 [1] . Their resemblance
to other tumors impedes preoperative diagnosis and manage-
ment. Herein, we report a rare case of a supratentorial heman-
gioblastoma accompanied by extensive reactive gliosis and di-
agnosed through magnetic resonance imaging (MRI). Further,
we provide a review of the relevant literature. 
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Case report 

A 58-year-old woman presented with generalized seizures.
The seizures were characterized by right-leg cramping
episodes and the patient collapsing while conscious for 1-
2 minutes and gazing upward. She denied experiencing ver-
tigo, extremity numbness, weakness, nausea, and vomiting.
She had no medical history of hypertension or renal dis-
ease and no family history of von Hippel-Lindau (VHL) syn-
drome. A neurological examination on admission revealed
full consciousness without extremity weakness. No vision
loss, visual defects, tinnitus, hematuria, or excessive sweat-
ing were noted. Laboratory examinations revealed a red blood
niversity of Washington. This is an open access article under the 
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Fig. 1 – Preoperative MRI. (A) Axial T1-weighted, (B) (C) T2-weighted, and T2-weighted FLAIR (D) images; T2-weighted image 
after injection of gadolinium-based contrast medium shows slight hyperintensity near the heterogeneous nodule and 

peritumoral edema (E). (F) Axial and coronal T1-weighted images after the injection of the gadolinium-based contrast 
medium showing heterogeneous enhancement with prominent serpentine flow voids. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cell count of 4.31 × 10 6 / μL, hemoglobin level of 13.3 g/dL, and
hematocrit level of 38.7%. Thus, the major criteria for poly-
cythemia were not met. 

Brain computed tomography (CT) revealed an enhanced
nodule with a diameter of 1.4 cm in the right frontal lobe,
along with perifocal edema. Brain FLAIR MRI revealed a mass
with a slightly hyperintense mural component along with
marked perifocal edematous change and a leftward midline
shift. After the administration of gadolinium-based contrast
medium, the nodule became hyperintense and heterogeneous
on T1-weighted images, and the cystic area was hyperintense
on T2-weighted images ( Fig. 1 ). The corresponding enhance-
ment was intense and suggestive of a highly vascularized le-
sion. 

Digital subtraction angiography (DSA) revealed tightly
packed and wide vessels fed by branches of the right-anterior
cerebral artery and a dilated draining vein ( Fig. 2 ). The preop-
erative differential diagnoses included HBL with an advanced
astroglial response, angioglioma (highly vascular anomaly, ar-
teriovenous malformation [AVM], and glioma), brain metasta-
sis, lymphoma, and glioblastoma multiforme. 

She underwent craniotomy with the bicoronal approach
for the removal of the target mass. During the operation, the
mass appeared pink and had soft contents. Hypervascularity
was also observed. The mass was removed en bloc through
microscopic techniques. A pathological examination revealed
a highly vascular lesion with prominent capillary channels
and stromal cells. CD34 staining highlighted the vascular net-
work. Furthermore, reticulin and inhibin stains circumscribed
the stromal cells, and the tumor was negative for cytokeratin
AE1/AE3 and glial fibrillary acidic protein (GFAP). Thus, the tu-
mor was finally diagnosed as a reticular HBL variant ( Fig. 3 ). 

The postoperative course was uneventful. The patient had
full muscle power, and no seizure episodes were noted. Post-
operative MRI at 6 and 12 months ( Fig. 4 ) showed no tumor
recurrence. 

Discussion 

HBLs account for 1.5%-2.5% of all intracranial tumors and 7%-
12% of all posterior fossa tumors [2] . In addition, HBLs are
usually infratentorial, with most occurring in the cerebellum
(76%). The incidence of supratentorial and spinal cord HBL
is 3.2% and 13%-44%, respectively. Sporadic and nonfamilial
cases account for approximately two-thirds of all HBL cases
but only 40% of all supratentorial HBL cases [2] . The average
age of patients with supratentorial HBL is approximately 36
years, men account for the majority of cases (at a ratio of 1.3:1)
[2 ,3] . Supratentorial HBLs are most commonly located in the
frontal lobe, followed by the parietal and temporal lobes [2 ,3] .

The clinical symptoms of supratentorial HBLs are related
to the location and growth pattern of the lesions. HBLs are be-
nign; consequently, symptoms may appear late. The mass ef-
fect (tumor growth), cyst formation, and peritumoral edema
on the surrounding structures contribute to the symptoms.
HBLs manifest suddenly with the onset of neurological symp-



4158 R a d i o l o g y  C a s e  R e p o r t s  1 7  ( 2 0 2 2 )  4 1 5 6 – 4 1 6 0  

Fig. 2 – DSA showing tightly packed wide vessels fed by branches of the right-anterior cerebral artery (white arrow) and a 
dilated draining vein (black arrow). 

Fig. 3 – Pathological hematoxylin and eosin staining. Highly vascular lesion with prominent thin-walled vessels and 

stromal cells. Absence of glioma. Mild-to-moderate gliosis. 

Fig. 4 – Postoperative MRI showing no tumor recurrence at 6 months. 

 

 

 

 

 

 

 

 

 

toms and demand neurosurgical intervention [4] . Clinical
symptoms include seizures, intracranial hypertension, neuro-
logical deficit, and, in rare cases, hemorrhage [1] . 

Histologically, HBLs are highly vascular and benign and
comprise stromal cells and vessels. The vascular component
consists of small capillaries with a single layer of plump and
uniform endothelial cells. The cellular component is charac-
terized by large and vacuolated stromal cells [5] . On the basis
of the relative abundance of the stromal cells, HBLs can be
subdivided into 2 variants: the cellular variant, in which stro-
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mal cells predominate, and the reticular variant, in which the
vascular component predominates. The cellular HBL variant
is associated with a high likelihood of GFAP positivity (80%
vs 7%), a high Ki67 (MIB-1) proliferation index (4% vs < 1%),
and a high probability of recurrence (25% vs 8%) [6] . Because
of the resemblance of HBLs to gliomas, Roussy and Oberling
proposed the concept of angioglioma [6] . In addition, the GFAP
immunoreactivity common with the cellular variant may lead
to misdiagnosis as glioma. 

CT or gadolinium-enhanced MRI can be used for impres-
sion, and a definitive diagnosis can be achieved through
histopathological examination [4] . MRI is often used to distin-
guish brain tumors from non-neoplastic lesions and to divide
them into low-grade and high-grade tumors. Advanced MRI
can provide independent and complementary prognostic in-
formation, which can affect surgical decisions and other cru-
cial aspects of patient care. In radiographs, HBLs are spherical
and well defined, and the cystic component is usually hypo-
dense on CT scans. On contrast-enhanced T1-weighted MRI,
the most common finding is a considerably enhanced mural
nodule with an adjacent unenhanced smooth cyst. Such cysts
appear hyperintense on T2-weighted images [7] . However, less
cyst formation occurs in the supratentorial region than in the
posterior fossa, and small tumors in the region have larger ar-
eas of edema because the cerebrum provides more volume for
edema diffusion than the cerebellum provides [8] . Edema is
considered to be the result of the diffusion of plasma ultra-
filtrate from the tumor interstitial space to the surrounding
brain tissue, whose absorptive capacity is exceeded [8] . The
difference in the prevalence of cystic lesions between VHL and
sporadic cases is not significant. HBLs are highly vascular tu-
mors located in avascular cysts, and they are directly supplied
by the vessels that originate from the dural arteries. Flow voids
are visible on T2-weighted images in 60%-70% of cases [7] . An-
giography of HBLs usually shows enlarged feeding arteries and
often reveals dilated draining veins along with a dense tumor
blush in the center [9] . The characteristic tightly packed wide
vessels possess a nodule resembling a “cherry attached to its
stalk” in the early arterial phase [7] . An HBL without a cyst
can be easily misdiagnosed as an AVM. When both MRI and
angiography are available, a certain diagnosis can usually be
made before surgery. 

VHL syndrome is a multisystem familial cancer syndrome
involving the variation and deletion of the VHL gene, which is
located on chromosome 3p25. It is autosomal dominant, with
a penetrance rate of approximately 90% by the age of 60 years
[10] . It is related to retinal HBLs, pheochromocytoma, renal cell
and pancreatic carcinoma, and other unusual tumors, includ-
ing abdominal organ cysts [1] . 

We know of 162 reported cases of supratentorial HBL, only
68 of which were supratentorial HBLs without VHL syndrome,
including cases with multiple lesions. Specifically, Pandey
et al. described 59 cases of supratentorial HBL without VHL
syndrome. Nine additional cases of sporadic HBL were discov-
ered in a search of PubMed, Google Scholar, and Cochrane Li-
brary for English-language articles published after 2017 [1 ,11–
13 ]. 

Reviewing the relevant literature shows that supratento-
rial HBL unaccompanied by gliosis on MRI is rare. In our case,
the slight regional T2 hyperintensity near the heterogeneous
nodule was unlikely to indicate vasogenic edema, and gliotic
change was suspected. Because of the flow voids on the T1-
weighted images, the initial impression was a highly vascu-
lar lesion such as an HBL or angioglioma [14] ; therefore, DSA
was performed to aid in differential diagnosis. Colon or ovar-
ian cancer with brain metastasis and tumor hemorrhage as
well as central nervous system (CNS) lymphoma could not be
ruled out. 

Primary CNS tumors may cause reactive gliosis and multi-
cellular responses. Burda et al. described 3 overlapping phases
of CNS responses to focal damage [15] . The interaction of tu-
mor cells with glia and infiltrating inflammatory cells is com-
plicated and depends strongly on tumor cell type. Noninvasive
tumors are accompanied by reactive gliosis in their surround-
ings and encapsulating scars similar to those observed around
traumatic tissue injuries. Matyja et al. [14] reported 28 cases
of HBL, out of which the cyst wall or surrounding brain tissue
of 15 tumors was available. Furthermore, pathological staining
of neighboring brain tissue usually shows diffuse and massive
gliosis. 

Surgical intervention 

For symptomatic cases, surgical resection is the first-line
treatment. Through surgical resection, tumors with peritu-
moral edema can be removed to thereby resolve symptoms
immediately [13] . The surgical technique for treating HBLs
is similar to that for treating AVM. Complete removal of the
tumor is crucial; therefore, extremely dilated veins must be
drained at the latest possible moment. The operation involves
distinguishing the blood-supply arteries first and ligating the
draining veins last. The blood supply to the tumor should be
interrupted before resection, and complete resection should
be performed after dissection of the peripheral tumor tissue
(avoiding intratumoral resection). Finally, the draining veins
should be ligated. Because internal decompression may cause
uncontrollable bleeding, en bloc resection is performed, even
in the case of large tumors. At the end of the operation, any
bleeding is stopped through careful coagulation [13 ,16] . Mill
et al. reported that gross total resection provided superior
progression-free survival to that provided by subtotal resec-
tion (100% vs 53%, respectively) [4] . Avoiding bleeding dur-
ing the procedure is challenging; therefore, endovascular em-
bolization before surgery can facilitate the removal of tumor
lesions. Preoperative embolization after consideration of the
size, location, and vascularization of HBLs is a safe, effective,
and reliable adjuvant treatment for the complete surgical re-
section of tumors [17 ,18] . 

Radiotherapy is limited to cases involving multiple le-
sions, deep tumors, subtotal resection, recurrence, or postop-
erative hemorrhage. The reported tumor-control rates range
from 26% to 80% [1] . Furthermore, the 5-year progression-free
survival rate for fractionated radiotherapy for all CNS HBLs
(combined primary treatment modality and adjuvant therapy)
ranges from 33% to 90.5% [4] . Gamma Knife radiosurgery is an
alternative modality. The overall local control rates following
stereotactic radiosurgery are 94% and 80% at 5 and 10 years,
respectively [19] . 



4160 R a d i o l o g y  C a s e  R e p o r t s  1 7  ( 2 0 2 2 )  4 1 5 6 – 4 1 6 0  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The most frequently reported recurrence rate after surgical
resection is approximately 25% [1] . Suzanne and Horowitz re-
ported that young age ( < 30 y) at first diagnosis, VHL syndrome,
and multicentric tumors with a solid gross histological struc-
ture and no stromal cells are correlated with symptomatic tu-
mor regrowth. Sporadic lesions are more likely to be cured af-
ter initial total resection [2 ,20] . Studies have recommended
high clinical suspicion and postoperative MRI follow-up for
long-term surveillance. Asymptomatic tumors must undergo
serial imaging at regular intervals (6-12 months), depending
on the tumor size, presence of associated cysts, and volume
and number of related HBLs in the same anatomical region
[21] . 

Conclusion 

Supratentorial HBLs are rare. They are usually located in the
frontal lobe and discovered to be sporadic when isolated. We
present a case of unique supratentorial HBL surrounded by
gliosis with a superficial resemblance to glioma. Massive re-
active gliosis on pathological stains is rare in reticular HBL.
This case reflects the importance of preoperative diagnostics
with both MRI and angiography for this pathology. Our review
of the literature can enable superior therapeutic planning to
facilitate treatment and improve patient outcomes. 

Patient consent 

The patient has consented to the publication of the case re-
port. 
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