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BACKGROUND Post–radiation therapy and chemotherapy cerebral pseudoaneurysms are rare entities. Within previous tumor treatment areas on
nonvascular imaging, they are potentially confused as recurrent tumor.

OBSERVATIONS A 61-year-old man was a long-term survivor of glioblastoma multiforme whose treatment consisted of open biopsy followed by
radiotherapy to 60 Gy and systemic carmustine. On surveillance imaging, enlargement of a posttreatment cyst and new enhancing lateral “mural
nodule” was first noticed approximately 16 years after initial treatment. Over 12 months, both continued to enlarge. Initially referred to as recurrence,
subsequent angiography showed the mural nodule to be an unruptured distal middle cerebral artery pseudoaneurysm within the previous tumor bed.
The patient underwent repeat craniotomy for clipping of the aneurysm and biopsy of the cyst wall, which was negative for malignancy.

LESSONS Delayed pseudoaneurysms following radiation therapy and chemotherapy for malignant brain tumors are rare but have been previously
reported. Their appearance on cross-sectional imaging can mimic recurrence, and they should be kept in the differential of new, circumscribed
enhancement within such treatment areas.

https://thejns.org/doi/abs/10.3171/CASE22129
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In this case, we report an unusual finding of an unruptured cerebral
pseudoaneurysm on a distal branch of the right M3 middle cerebral ar-
tery within the previous tumor bed of a treated glioblastoma multi-
forme (GBM). Although rare, the potential for radiation-induced or
surgery-induced aneurysms introduces another aspect of consider-
ation on surveillance imaging for recurrence.

Illustrative Case
A 61-year-old man was initially diagnosed with a right temporal

mass following a new-onset seizure. Open biopsy and subtotal re-
section at an outside facility diagnosed a stage IV glioma. He re-
covered well from surgery and, on phenytoin, suffered no further
seizures. In the pre-temozolomide era, he received combined-mo-
dality therapy, with radiotherapy to 60 Gy over 5 weeks and sys-
temic carmustine. He obtained a great therapeutic result with
complete resolution of pathological enhancement on subsequent

magnetic resonance imaging (MRI) scans. The baseline scans after
treatment showed a nonenhancing cyst within the right temporal
lobe where the malignancy had once been.

Approximately 16 years later, he continued to receive annual
surveillance MRI for recurrence. In that year, the scan ordered by
his oncologist demonstrated some enlargement of the cyst as well
as a new circumscribed enhancement along the cyst’s lateral bor-
der. This scan was followed in short order with a 3-month scan that
demonstrated stability of both and was then followed with a 9-
month scan that showed enlargement of the enhancing portion to
approximately 6 mm (Fig. 1). This well-circumscribed lesion was de-
scribed as a “mural nodule” on these initial scans.

The patient was referred to our neurosurgical practice for poten-
tial recurrence of his malignant tumor. On review of his MRI, there
was some question as to the diagnosis of a recurrent tumor. How-
ever, he was tentatively scheduled for repeat craniotomy. At the
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same time preoperatively, he received computed tomography angi-
ography (CTA) to rule out a vascular lesion. This CTA showed his
enhancing mural nodule as a distal middle cerebral artery branch
pseudoaneurysm (Fig. 1). The plans for repeat craniotomy were
paused. He received formal digital subtraction angiography (Fig. 2),
which showed delayed flow into a superiorly projecting aneurysm
arising from a nonbranching point off a distal M3 middle cerebral ar-
tery. There was irregularity and approximately 40% stenosis of the
parent vessel proximal to the aneurysm. These findings were con-
sistent with a pseudoaneurysm.

Because of the distal position of the aneurysm as well as small
caliber of the parent vessel and its irregularity, he was considered a
poor candidate for reconstructive endovascular repair. After discus-
sion, he elected to undergo repeat craniotomy and open repair of
the aneurysm. The aneurysm was found amenable to primary clip-
ping. Intraoperative angiography demonstrated exclusion of the an-
eurysm and a patent parent vessel (Fig. 3). He had an uneventful
postoperative course and was discharged to home on postoperative
day 3. On follow-up, his modified Rankin Scale score remained 0
without obvious evidence of recurrent aneurysm or brain tumor.

Discussion
Observations

GBM is the most common primary malignant brain tumor.1 Treat-
ment typically consists of maximum safe resection followed by com-
bined therapy with radiation and chemotherapy. Even with these
treatments, the current median survival is approximately 15 months,
and in the pre-temozolomide era, as with our patient, survival time
was even less.2 Still, although rare, long-term survival is achieved
in some patients.3 The length of observation in long-term survivors
may make unusual posttreatment complications more likely to be
observed.

MRI is an important aid for surveillance of recurrence of GBM af-
ter treatment.4 However, imaging can often be confounded by radio-
graphic changes caused by tumor therapies as opposed to the
tumor itself.4 Notably, these include pseudoprogression,5 but other
changes, including vascular changes, are rarely reported.6–10

Multiple reports exist of concurrent cerebral aneurysm and GBM,
presumably from tumor involvement and weakening of en passage
or feeding vessels.11 In addition, previous cranial irradiation, certain
chemotherapies, and even surgery are known risk factors for cere-
bral aneurysm formation, with multiple reports of such.6,7,10,12–14 It
is not uncommon for these pseudoaneurysms to present in a de-
layed fashion, likely because of the total short observation time af-
forded most patients with glioblastoma; however, case reports of
delayed cerebral pseudoaneurysm formation as a result of glioblas-
toma treatment are particularly rare. It is likely, however, that
the etiology of the delayed pseudoaneurysm in our patient is similar
to those reported in other patients after cranial radiation and
chemotherapy.

The typical observation for posttreatment glioblastoma involves
contrast-enhanced, cross-sectional MRI. Contrast-enhanced MRI is
likely inferior to MR angiography or CTA in the detection of cerebral
aneurysm and is not routinely used to search for or follow aneur-
ysms.15 Confusion of enhancement of a cerebral aneurysm within
the vicinity of previous tumor with tumor recurrence therefore may
not be surprising.16

In hindsight, our patient’s MRIs showed the enhancing “mural
nodule” clearly continuous with a distal middle cerebral artery
branch visible with contrast, raising the suspicion of an aneurysm
on his referral to our practice despite the possibility of an aneurysm
not being raised in the initial radiologist reports.

Lessons
While rare, posttreatment cerebral pseudoaneurysm should be

considered in follow-up imaging for patients with glioblastoma.
The differential on follow-up MRI should include tumor recurrence.

FIG. 1. Axial postcontrast T1-weighted MRI (A) with posttreatment cyst
and enhancing structure in lateral wall described as a mural nodule.
CTA with axial image (B) and three-dimensional reconstruction
(C) showing a distal middle cerebral artery branch aneurysm.

FIG. 2. Diagnostic angiograms in lateral (A), anteroposterior (B), and
magnified oblique (C) projections demonstrating the distal middle cere-
bral artery pseudoaneurysm.

FIG. 3. Intraoperative angiogram showing exclusion of the aneurysm
and patent distal vessel.
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This may be true particularly in long-term survivors of glioblastoma.
Careful attention to contrast within feeding vessels that connect
with the enhancing nodule may help distinguish a cerebral pseudo-
aneurysm from recurrence on MRI.
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