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Introduction and importance: Glioblastoma is the most common primary malignant brain tumor in adults. It is enhanced by the
abnormal proliferation of central nervous system cells called astrocytes. Microvascular endothelial proliferation is one of the criteria for
a histological diagnosis. Hypervascular glioblastoma simulating an arteriovenous malformation is an involuntary manifestation and
constitutes a rare entity.
Case presentation: The authors report a case of a 44-year-old patient with no history followed. Symptoms began 6 months ago
with the gradual onset of headaches without vomiting or seizures associated with a drop in normal visual acuity without neurological
deficit. Cerebral imaging including cerebral angiography concluding with a right parieto-occipital cerebral process probably
associated with an arteriovenous malformation.
Clinical discussion: The management was surgical by biopsy after a right parieto-occipital bone flap concluding in glioblastoma.
The patient needs chemotherapy and radiotherapy sessions with good clinical evolution.
Conclusion: The coexistence of an arteriovenous malformation and glioblastoma remains an association whose pathophysiology
still remains to be explored.
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Introduction

The association of glioblastoma and arteriovenous malformation
is an exceptional entity although described in the literature[1].
Several hypotheses have been described, but its pathophysiology
remains unclear. Very few brain tumors are induced by large
arteriovenous shunts with vascular nests imitating real arter-
iovenous malformations[2]. And we discuss in this article the
clinical, radiological, anatomopathologic, and therapeutic aspects.

Case report

A 44-year-old female patient with no particular pathological
history whose symptoms dated back 6 months with the

progressive onset of headaches without vomiting or seizures
associated with a decrease in bilateral visual acuity without neu-
rological deficit. The ophthalmological examination noted bilat-
eral light perception with bilateral papillary pallor. The cerebral
CT scan with and without injection showed multiple right par-
ieto-occipital serpiginous formations intensely enhanced after
injection of PDC in relation to a right parieto-occipital process
and perilesional edema responsible for subfalcorial engagement
(Fig. 1). The cerebral MRI revealed a hypervascularized right
intra-axial parieto-temporo-occipital tumor process of probable
glial origin or an associated arteriovenous malformation (Fig. 2).
The Cerebral angiography noting noted a right arteriovenous
with nidus temporo-parietal, supplied by the right sylvian and
drained by the superior longitudinal sinus (Fig. 3).

The biological assessment was normal. After discussion of the
file, embolization was not retained.

HIGHLIGHTS

• We report a case of a 44-year-old patient with no history
followed at the CHU Ibn Rochd in Casablanca, Morocco.
Symptoms began 6 months ago with the gradual onset of
headaches without vomiting or seizures associated with a
drop in normal visual acuity without neurological deficit.

• Cerebral imaging including cerebral angiography conclud-
ing with a right parieto-occipital cerebral process probably
associated with an arteriovenous malformation.

• The management was surgical by biopsy after a right
parieto-occipital bone flap concluding in glioblastoma. The
patient needs chemotherapy and radiotherapy sessions
with good clinical evolution.
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The patient underwent a biopsy by right parieto-occipital flap.
The intervention was performed by our professor under general
anesthesia. A wide parieto-occipital craniotomy was performed
after opening the dura mater and a small corticotomy. We found
a hard reddish tumor that was very hemorrhagic, so hemostasis
was difficult and we were satisfied with a simple biopsy. The
patient remained stable through the operation in terms of
dynamics and breathing.

The anatomopathological study noted an undifferentiated
malignant tumor proliferation with vascular hyperplasia evoking
a glioblastoma (Fig. 4).

The patient was referred to oncology for additional care with
good clinical evolution after the chemotherapy and radiotherapy
sessions.

The work has been reported in line with the Surgical Case
Report (SCARE) Criteria[2].

Discussion

Glioblastomas are the most common intracranial tumors,
responsible for 9.1–15.4% of all primary central nervous system
tumors[3]. Rarely hypervascularized, taking the appearance of an
associated arteriovenous malformation following intratumoral
vascular endothelial proliferation.[4] Strong angiogenesis allow-
ing intratumoral arteriovenous connections due to vascular
endothelial growth factor is the probable hypothesis put
forward[5].

The arteriovenous malformations are traditionally considered
congenital lesions, although some studies suggest de novo
development of ischemic, inflammatory, hemodynamic, or even
mechanical origin. If an arteriovenous malformation is diagnosed

Figure 1. CT section of the parenchymal noting a right parieto-occipital tumor
process and perilesional edema responsible for subfalcorial engagement.

Figure 2. Brain MRI noting a hypervascularized right intra-axial parieto-
temporo-occipital tumor process of probable glial origin or an associated
arteriovenous malformation.

Figure 3. Cerebral angiography noting noted a right arteriovenous malforma-
tion with nidus temporo-parietal, supplied by the right sylvian and drained by
the superior longitudinal sinus.
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first, it may induce tumor growth[6]. Different hypotheses have
been put forward according to the different studies, such as a
separate association of fortuitous discovery, combined or
sequential lesions, or even presenting as a single lesion[5,7,8].

The radiographic features that would differentiate the arter-
iovenous malformation from the tumor are frequently obscured,
especially if there is the occurrence of acute or subacute hemor-
rhage that may show a mass effect sometimes with perilesional
edema on the CT scan[7,8].

The cerebral angiography has made it possible to
objectify an arteriovenous shunt in so many authors as in our
case[8,9].

Among the 14 cases found in the literature, only one benefited
from embolization, while the others benefited from total or sub-
total resection with oncological follow-up as in our case. The
histological examination concluded to a glioblastoma in the
majority of the authors probably influencing the intratumor
development of the arteriovenous connections thanks to the
growth factor of the vascular endothelium[1,8–10].

The evolution was marked by a death in 3 out of 14 cases
having benefited from resection with additional chemotherapy
and radiotherapy, while it was good for the other cases as in our
study[9–11].

Conclusion

The coexistence of an arteriovenous malformation and glio-
blastoma remains an association whose pathophysiology still
remains to be explored. Proangiogenic factors are most likely
implicated in the existence of this entity. Surgical treatment is
difficult because of the risk of massive intraoperative bleeding but
has demonstrated its effectiveness. Preoperative endovascular
embolization’s would be an alternative method to control
intraoperative blood loss.
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Figure 4. Anatomopathological study noting undifferentiated malignant tumor proliferation with vascular hyperplasia evoking a glioblastoma.

Faham et al. Annals of Medicine & Surgery (2023)

2979



Acknowledgment

None.

References
[1] Mc Kinney JS, Steineke T, Nochlin D, et al. De novo formation of large

arteriovenous shunting and a vascular nidus mimicking an arteriovenous
malformation within an anaplastic oligodendroglioma: treatment with
embolization and resection: Case report. J Neurosurg [Internet]
2008;109:1098–102.

[2] Agha RA, Franchi T, Sohrab C, et al. The SCARE 2020 guideline:
updating consensus Surgical Case Report (SCARE) guidelines. Int J Surg
2020;84:226–30.

[3] Ostrom QT, Gittleman H, Liao P, et al. CBTRUS statistical report: pri-
mary brain and central nervous system tumors diagnosed in the United
States in 2007–2011. Neuro-Oncol [Internet] 2014;16(suppl 4):iv1-63.

[4] Ziyal IM, Ece K, Bilginer B, et al. A glioma with an arteriovenous mal-
formation: an association or a different entity? Acta Neurochir (Wien)
[Internet] 2004;146:83–6.

[5] Aucourt J, Jissendi P, Kerdraon O, et al. Neuroimaging features and
pathology of mixed glioblastoma–AVM complex: a case report.
J Neuroradiol 2012;39:258–62.

[6] Gmeiner M, Sonnberger M, Wurm G, et al. Glioblastoma with the
appearance of arteriovenous malformation: pitfalls in diagnosis. Clin
Neurol Neurosurg 2013;115:501–6.

[7] Imai T, Ohshima T, Nishizawa T, et al. Successful preoperative endo-
vascular embolization of an extreme hypervascular glioblastoma
mimicking an arteriovenous malformation. World Neurosurg [Internet]
2016;86:512.e1–4.

[8] Khanna A, Venteicher AS, Walcott BP, et al. Glioblastoma mimicking an
arteriovenous malformation. Front Neurol [Internet] 2013;4:144.

[9] Gazzeri R, De Bonis C, Carotenuto V, et al. Association between caver-
nous angioma and cerebral glioma. Report of two cases and literature
review of so-called angiogliomas. Neurocirugía [Internet] 2011;22:
562–6.

[10] Onishi M, Ichikawa T, Kurozumi K, et al. Angiogenesis and invasion in
glioma. Brain Tumor Pathol [Internet] 2011;28:13–24.

[11] Harris OA, Chang SD, Harris BT, et al. Acquired cerebral arteriovenous
malformation induced by an anaplastic astrocytoma: an interesting case.
Neurol Res [Internet] 2000;22:473–7.

Faham et al. Annals of Medicine & Surgery (2023) Annals of Medicine & Surgery

2980


