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Case Report

Coincidental Feeding Artery Aneurysm Presenting during
Glioblastoma Surgery: A Case Report and Literature Review
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ABSTRACT
The medical literature reports an association between cerebral neoplasms and aneurysm formation. Some related aneurysms are
detected during preoperative screening, whereas others are detected during or after surgery. We report a patient with de novo
cerebral feeding artery aneurysm that we managed during glioblastoma surgery. We present a brief review of the literature on
the coexistence of brain tumors, particularly that related to high-grade glioma and aneurysms. The literature discusses several
mechanisms underlying tumor formation accompanied by aneurysm formation. Some classifications were also proposed for
grouping such aneurysms. We question the necessity of the routine use of vascular imaging for patients with glioblastoma.
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Introduction

█

T

he hypervascularisation of brain tumors, particularly
high-grade gliomas, is challenging to treat. Although
rare, the literature reports an association between cerebral neoplasms and aneurysm formation (6,12). An aneurysm
is expected in approximately 0.2–1.1% of patients with brain
tumors (21). Some related aneurysms are detected during preoperative screening, whereas others are detected during or
after surgery.
Here we report a patient with de novo cerebral feeding artery
aneurysm that we managed during glioblastoma surgery. We
present a brief review of the literature on the co-existence of
brain tumors, particularly that related to high-grade glioma
and aneurysms.
█

CASE REPORT

A 53-year-old woman presented to the Department of
Neurosurgery, Ankara University School of Medicine. She had
a 2-week history of headache and dizziness that had gradually
increased. Seizure, syncope or any other symptoms were not

qr

de

co

reported. She had previously presented to the Department
of Psychiatry with related symptoms. Cranial magnetic
resonance imaging (MRI) revealed a 4.8×4.5×4.5 cm, poorly
marginated, diffusely infiltrating necrotic lesion with peripheral
contrast enhancement in the right frontotemporoparietal
region (Figure 1). The mass lesion and related edema involved
the capsula interna, thalamus, right cerebral peduncle and
mesencephalon, suggesting a high-grade glioma. Diffusionweighted MRI indicated a diffusion restriction in the lesion. A
midline shift of 8 mm and compression of the right lateral and
third ventricles warranted emergency surgery.
The patient underwent right frontotemporal craniotomy and
gross total excision of the tumor was achieved. During the fine
resection, a feeding artery aneurysm was observed, and it was
clipped (Figure 2). The mass lesion was necrotic and highly
vascularised. The patient did not exhibit a neurological deficit
after surgery. Figure 3 presents the computed tomography
image after surgery showing the aneurysm clip in the tumor
region.
Microscopic examination of the tumor specimen revealed
a poorly differentiated high-grade neoplasm with atypical
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mitotic figures, supporting the diagnosis of a World Health
Organization (WHO) grade IV glioma. The patient was followedup for 10 months. She received palliative chemoradiotherapy,
but unfortunately died because of a pulmonary infection
during chemotherapy.
We used the terms ‘glial AND aneurysm’, ‘feeder aneurysm’
and ‘glioblastoma AND aneurysm’ to conduct a systematic

literature review by searching the PubMed database through
September 2016, and studies based on both glioblastomas
and aneurysms were included in this paper. We excluded
papers published in languages other than English. The
references included in each selected paper were searched as
well to avoid missing any relevant study.
No significant results were obtained using the terms ‘glial AND
aneurysm’ and ‘feeder aneurysm’, and searches using the term
‘glioblastoma AND aneurysm’ identified eight papers among
58 that included two reports on feeding artery aneurysms;
one with recurrent oligodendroglioma and the other with
recurrent glioblastoma, both of which were detected after
chemoradiation therapy (9,24).
█

Discussion

Malignant gliomas are the most common primary malignant
brain tumors with an incidence of 4.13 per 100,000 (19). These
neoplasms exhibit significant high cellularity, mitotic activity,
necrosis, vascular fibrosis and proliferation. The incidence of
coexistent primary brain tumor and aneurysm is 0.19%–4%
(8,11,21,29,31). The frequencies of tumors associated with
aneurysms are as follows: Meningioma (44%), glioma (38%)
and pituitary adenoma (20.6%). Such association are also
found in tumors, such as lymphomas, craniopharyngiomas,
chordomas, epidermoid/dermoid tumors (5,17,22,26,30).
Most tumor-related aneurysms are located on the internal
carotid artery (26%), middle cerebral artery (26%), anterior
cerebral artery (17.4%), anterior communicating artery (13%)
and posterior communicating artery (4.3%)(23).

Figure 1: Preoperative T1W axial MRI scan with contrast reveals
a poorly marginated, diffusely infiltrating necrotic mass lesion and
midline shift.

Figure 2: Glial tumor (T); feeding artery (dotted line); saccular
feeding artery aneurysm (dash-dot line).
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Figure 3: Postoperative axial CT scan with contrast shows the
aneurysm clip in the region of the tumor.
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The literature discusses several mechanisms underlying tumor
formation accompanied by aneurysm formation. For example,
the presence of highly fragile neoplastic vessels with irregular
corkscrew-shaped lumens was suggested as the basis
of the pathophysiology of aneurysms (10,14). In contrast,
changes in flow dynamics and stress as well as factors, such
as growth hormone, may contribute (16,20,24). Moreover,
an excess secretion of growth factors, such as vascular
endothelial growth factor, maintains the hypervascularity of
glioblastomas (3,27). The mechanism of aneurysm formation
involves the neoplastic invasion of nascent vessels and
systemic coagulopathy (9). Radiation-induced vasculopathy
is associated with the development of post-radiotherapy
aneurysms, leading to intimal narrowing and thrombosis
(1). The theory of arteriovenous shunting is supported by
the presence of arterialised veins within glioblastomas to
form flow-related aneurysms (18). The patient reported here
was recently diagnosed with a malignant cerebral tumor,
supporting the de novo formation of the aneurysm.
The majority of patients with tumor-associated aneurysms
present with tumor-related features, and only 25% present
with aneurysm-related features, such as subarachnoid
haemorrhage (SAH) (21). Further, 80% of such patients
present with tumor-related symptoms, and only 8% have
SAH (23). These findings indicate the potential preoperative
failure to detect such vascular pathologies. Moreover, a report
on a unique patient with intraoperative SAH questions the
existence of intra-tumor aneurysms (7).
Some classifications proposed grouping such aneurysms.
A neoplastic aneurysm is defined as neoplastic cell-related
emboli that may cause vessel wall invasion (2). Patients who
present with an aneurysm after tumor resection may harbour
a vascular injury that is classified as a pseudoaneurysm (15),
and cerebral aneurysms occur after cranial irradiation (25).
Another classification scheme for aneurysms associated
with glioblastoma comprises aneurysms (designated UnA)
that are located remotely from the tumor located on a vessel
that is not related to the tumor burden, aneurysms of artery
that feed the tumor (designated FsA), and false aneurysms
(designated PsA) that do not possess the three layers of the
vessel wall (23). This scheme emphasises that the majority of
aneurysms are unrelated to the tumor. We believe that the FsA
in our patient formed simultaneously inside the glial tumor,
which is consistent with that in another study on an aneurysm
associated with intra-tumor flow (4).
There is one report on a glioblastoma multiforme-related feeding
artery aneurysm in a patient with recurrent glioblastoma and a
history of irradiation, in which the authors reported routine use
magnetic resonance angiography, conventional angiography
or both before surgery to treat patients with gliomas (9). This
strategy differs from ours because we do not routinely use
any type of angiography. Therefore, we question the necessity
for the routine use of vascular imaging for patients with
glioblastoma.
The management of such aneurysms represents a major
issue for treatment. Moreover, we believe that detecting
these malformations when establishing a diagnosis is as vital

as excising the tumor. The presence of an aneurysm inside
a glial tumor may be overlooked because of gross bleeding
during tumor excision. Therefore, examining the vascular
structure of high-grade glial tumors before surgery may be
safer for the surgeon and patient. Some authors suggest
treating the more symptomatic lesion first (23). For example,
the mortality rate is 38% for such patients whether the tumor
and the aneurysm are treated separately or together (21).
Generally, a simultaneous treatment of the aneurysm and glial
tumor is preferred because of good outcomes (13,26,28), and
prognosis remains unchanged when the tumor or aneurysms
present separately or together (17).
█

Conclusion

Although rare, we report the second patient in the literature,
presenting with glioblastoma with a feeding artery aneurysm.
Published data and our experience here question whether
routine vascular imaging is required before surgery to treat
a high-grade glial tumor. Adopting such a strategy may help
surgeons to avoid life-threatening complications, such as
the rupture of an intraoperative aneurysm. Moreover, these
pathologies should be excluded to reduce adverse events
after surgery.
█

Acknowledgement

Preparation of this article was partly supported by the Turkish
Neurosurgical Society.
█

References

1. Andrews BT, Raffel C, Rosegay H: Subarachnoid hemorrhage
from a peripheral intracranial aneurysm associated with
malignant glioma: Report of a case. Neurosurgery 17:645–
649, 1985
2. Chang IB, Cho BM, Park SH, Yoon DY, Oh SM: Metastatic
choriocarcinoma with multiple neoplastic intracranial microaneurysms: Case report. J Neurosurg 108(5):1014-1017, 2008
3. Charalambous C, Hofman FM, Chen TC: Functional and
phenotypic differences between glioblastoma multiformederived and normal human brain endothelial cells. J Neurosurg
102(4): 699-705, 2005
4. Ene CI, Nerva JD, McGrath L, Flanagan ME, Chamberlain MC,
Silbergeld DL: Flow-related aneurysm within glioblastoma: A
case report and review of literature. World Neurosurg 89: 729.
e1-6, 2016
5. Goodman ML, Nelson PB: Association of an epidermoid
tumor with an aneurysm of the anterior communicating artery.
Neurosurgery 23: 392-395, 1988
6. Gökalp HZ, Avman N, Ozkal E, Gökben B: Brain tumor
associated with intracranial arterial aneurysm. Acta Neurochir
(Wien) 53(3-4):267-273, 1980
7. Hakan T, Turk CC, Celik H: Intra-operative real time intracranial
subarachnoid haemorrhage during glial tumor resection: A
case report. Cases J 1(1):306, 2008
8. Handa J, Matsuda I, Handa H: Association of brain tumor and
intracranial aneurysms. Surg Neurol 6: 25-29, 1976

Turk Neurosurg, 2017 | 3

Eroglu U. et al: Feeding Artery Aneurysm and Glioblastoma

9. Hashiguchi A, Morioka M, Ichimura H, Mimata C, Kuratsu JI:
Glioblastoma with an intratumoral feeding-artery aneurysm.
Clin Neurol Neurosurg 109: 302–304, 2007

20. Pant B, Arita K, Kurisu K, Tominaga A, Eguchi K, Uozumi T:
Incidence of intracranial aneurysm associated with pituitary
adenoma. Neurosurg Rev 20:13-17, 1997

10. Huber P, Krayenbühl H, Yasargil MG: Cerebral angiography.
2nd ed. Stuttgart: Georg Thieme Verlag, 1982

21. Pia HW, Obrador S, Martin JG: Association of brain tumors
and arterial intracranial aneurysms. Acta Neurochir (Wien) 27:
189-204, 1972

11. Ishibashi A, Shirouzu T, Nakashima H, Watanabe M, Kuramoto
S: Coincidence of a brain tumor and a cerebral arterial
aneurysm - Report of a case and review of the literature.
Kurume Med J 31: 229-233, 1984
12. Javadpour M, Khan AD, Jenkinson MD, Foy PM, Nahser HC:
Cerebral aneurysm associated with an intracranial tumor:
Staged endovascular and surgical treatment in two cases. Br
J Neurosurg 18(3):280-284, 2004
13. Javalkar V, Guthikonda B, Vannemreddy P, Nanda A:
Association of meningioma and intracranial aneurysm: Report
of five cases and review of literature. Neurol India 57(6):772776, 2009
14. Jung S, Moon KS, Jung TY, Kim IY, Lee YH, Rhu HH, Sun
HS, Jeong YI, Kim KK, Kang SS: Possible pathophysiological
role of vascular endothelial growth factor (VEGF) and matrix
metalloproteinases (MMPs) in metastatic brain tumorassociated intracerebral hemorrhage. J Neurooncol 76: 257–
263, 2006
15. Kadyrov NA, Friedman JA, Nichols DA, Cohen-Gadol AA,
Link MJ, Piepgras DG: Endovascular treatment of an internal
carotid artery pseudoaneurysm following transsphenoidal
surgery. Case report. J Neurosurg 96(3):624-627, 2002
16. Kalimo H, Lehto M, Näntö-Salonen K, Jalkanen M, Risteli
L, Risteli J, Narva EV: Characterization of the perivascular
reticulin network in a case of primary brain lymphoma.
Immunohistochemical demonstration of collagen types I, III,
IV and V; laminin; and fibronectin. Acta Neuropathol (Berl)
66(4):299-305, 1985
17. Licata C, Pasqualin A, Freschini A, Barone G, Da Pian R:
Management of associated primary cerebral neoplasms and
vascular malformations. Acta Neurochir (Wien) 82:28-38, 1986
18. Mariani L, Schroth G, Wielepp JP, Haldemann A, Seiler RW:
Intratumoral arteriovenous shunting in malignant gliomas.
Neurosurgery 48(2):353-357, 2001
19. Ostrom QT, Gittleman H, Farah P, Ondracek A, Chen Y,
Wolinsky Y, Stroup NE, Kruchko C, Barnholtz-Sloan JS:
CBTRUS statistical report: Primary brain and central nervous
system tumors diagnosed in the United States in 2006-2010.
Neuro Oncol 15 Suppl 2:1–56, 2013

4 | Turk Neurosurg, 2017

22. Roitberg BZ, Cochran EJ, Thornton J, Charbel FT: Giant
anterior communicating artery aneurysm infiltrated with a
primary cerebral lymphoma: Case report. Neurosurgery 47:
458-462, 2000
23. Rushna A, Pabaney A, Robin A, Marin H, Rosenblum M:
Glioblastoma and intracranial aneurysms: Case report and
review of literature. Surg Neurol Int 6:66, 2015
24. Sasagawa Y, Akai T, Itou S, Iizuka H: De novo aneurysm in the
feeding artery of a recurrent malignant glioma-Case report.
Neurol Med Chir (Tokyo) 51(4): 306-310, 2011
25. Sciubba DM, Gallia GL, Recinos P, Garonzik IM, Clatterbuck
RE: Intracranial aneurysm following radiation therapy during
childhood for a brain tumor. Case report and review of the
literature. J Neurosurg 105 Suppl 2:134-139, 2006
26. Shigemori M, Tokunaga T, Miyagi J, Eguchi G, Kuramoto S,
Irie K, Morimatsu M: Multiple brain tumors of different cell
types an unruptured cerebral aneurysm. Case report. Neurol
Med Chir (Tokyo) 31:96-99, 1991
27. Sonoda Y, Kanamori M, Deen DF, Cheng SY, Berger MS,
Pieper RO: Overexpression of vascular endothelial growth
factor isoforms drives oxygenation and growth but not
progression to glioblastoma multiforme in a human model of
gliomagenesis. Cancer Res 63(8):1962-1968, 2003
28. Tancioni F, Egitto MG, Tartara F: Aneurysm occurring within
a meningioma: Case report. Br J Neurosurg 12(6):588-591,
1998
29. Taylor PE: Delayed postoperative hemorrhage from aneurysm
after craniotomy for tumor. Neurology 11:225-231, 1961
30. Terasaki M, Abe T, Tajima Y, Fukushima S, Hirohata M,
Shigemori M: Primary choroid plexus T-cell lymphoma and
multiple aneurysms in the CNS. Leuk Lymphoma 47:16801682, 2006
31. Yamada H, Taomoto K: Postoperative subarachnoid
hemorrhage from an intracranial aneurysm after craniotomy
for astrocytoma - Case report. Neuro Med Chir (Tokyo) 29:
846-849, 1989

