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BACKGROUND Intracranial aneurysms are prevalent, particularly with advancing age. De novo aneurysms, occurring independently from the initial
lesion, pose a unique challenge because of their unpredictable nature. Although risk factors such as female sex, smoking history, and hypertension
have been proposed, the mechanisms underlying de novo aneurysm development remain unclear.

OBSERVATIONS A 79-year-old female developed a de novo saccular aneurysm within a year after management of a ruptured vertebral artery
dissecting aneurysm. Her complex clinical course involved subarachnoid hemorrhage with diffuse vasospasm, stent occlusion of a dissecting
aneurysm, discovery of a right 7- to 8-mm de novo middle cerebral artery aneurysm at the 1-year magnetic resonance angiography follow-up, and
successful coil embolization.

LESSONS This rare occurrence challenges established timelines, as most de novo aneurysms manifest over a longer interval. Studies have attempted
to identify risk factors, yet consensus remains elusive, particularly regarding the influence of treatment modality on de novo formation rates.This unique
case urges reconsideration of posttreatment surveillance protocols, proposing shorter intervals for imaging and more vigilant follow-up strategies to
detect asymptomatic de novo aneurysms. Timelier identification could significantly impact patient outcomes by averting potential ruptures. This
emphasizes the need for further research to delineate effective monitoring and preventive measures for these enigmatic lesions.
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Intracranial aneurysms are relatively common, with their incidence
increasing with age.1–3 First described by Graf and Hamby,4 de novo
aneurysms, those occurring secondary to an initial aneurysm, are an-
atomically unrelated to the initial lesion and occur at rates of 0.28%
to 1.8% per year.2,5 Although little is known about the underlying
mechanisms of the development of de novo aneurysms, risks such
as female sex, a history of smoking, and hypertension have been
suggested.1,6 The age at onset of de novo aneurysms remains con-
troversial; however, some studies have reported that an age <40
years is highly correlated with an increased risk,1,6 whereas others
have reported that risk increases with advanced age (>40 years).7,8

The interval between presentation of an initial aneurysm and the
second admission for the de novo aneurysm has been between
3 and 29 years,7 and monitoring for risks of de novo aneurysms is
key, particularly as the incidence of subarachnoid hemorrhage from
ruptured a de novo aneurysm is approximately five times the risk

for intracranial aneurysms in general.9 Here, we present the case
of a patient who developed a large de novo saccular aneurysm
within a year after management of a ruptured vertebral artery dis-
secting aneurysm.

Illustrative Case
A 79-year-old right-handed female presented to the emergency

department with a severe posterior headache and neck pain. The
patient was taking 81 mg of aspirin daily. She had a medical history
of hypertension, hyperlipidemia, and chronic obstructive pulmonary
disease but no history of smoking or illicit drug use.

Upon her arrival, her blood pressure was elevated to 162/63. On
examination, she was lethargic but had no focal neurological deficits.
Her Glasgow Coma Scale score was 15. She had a Hunt and Hess
grade of 3. Computed tomography (CT) of the head demonstrated ex-
tensive subarachnoid hemorrhage in the premedullary, prepontine,
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suprasellar, and sylvian cisterns along with intraventricular hemorrhage
(Fig. 1), consistent with a modified Fisher grade IV. CT angiography of
the head was negative for any vascular abnormalities.

The patient was intubated because of a deteriorating mental sta-
tus, and an external ventricular drain was placed for worsening hy-
drocephalus. Magnetic resonance (MR) angiography performed on
hemorrhage day 1 was concerning for a possible dissecting aneu-
rysm within the right vertebral artery (Fig. 2A). No other vascular
abnormalities were observed (Fig. 2B and C). Diagnostic cerebral
angiography on hemorrhage day 2 confirmed the presence of a
right vertebral artery dissecting aneurysm proximal to the posterior
inferior cerebellar artery (Fig. 2D). No other vascular abnormalities
were seen (Fig. 2E). A self-expanding Atlas stent was used to se-
cure the aneurysm.

The patient’s hospital course was complicated by vasospasm
and multiple ischemic infarcts. The patient was eventually dis-
charged on posthemorrhage day 14.

Repeat MR angiography at 2 months showed a patent right verte-
bral artery and no new vascular abnormalities (Fig. 3). However, at
the 1-year follow-up, MR angiography revealed a de novo saccular
aneurysm near the right middle cerebral artery (MCA) trifurcation,
measuring 7 to 8 mm in diameter (Fig. 4). This was confirmed with a
repeat diagnostic cerebral angiogram (Fig. 5A). Of note, the patient’s
hypertension during the follow-up period was well controlled, with
systolic blood pressure ranging from 97 to 122 mm Hg.

The patient elected to undergo endovascular management with
coil embolization and had immediate angiographic occlusion of the
aneurysm (Fig. 5B). Follow-up MR angiography at 2 months con-
firmed complete occlusion of the aneurysm (Fig. 5C).

Patient Informed Consent
The necessary patient informed consent was obtained in this

study.

FIG. 1. Head CT without contrast obtained during initial presentation,
showing extensive subarachnoid hemorrhage within the premedul-
lary (A), prepontine (C and D), suprasellar, and bilateral sylvian
(B) cisterns.

FIG. 2. Initial vascular imaging. MR angiography (A) showing a right vertebral artery dissecting aneurysm. No ad-
ditional vascular abnormalities were seen in the anterior circulation on time of flight (B) or maximum intensity pro-
jection (MIP; C) sequences. Diagnostic right vertebral artery angiogram (D), lateral view, with an arrow pointing to
the dissecting aneurysm in the vertebral artery just proximal to the posterior inferior cerebellar artery. Right and left
internal carotid artery injection angiograms (E), anteroposterior view, showing no additional vascular abnormalities.
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Discussion
Observations

Our illustrative case demonstrates the rare presentation of a
de novo aneurysm after management of a ruptured vertebral ar-
tery dissecting aneurysm. The incidence of ruptured intracranial
aneurysms is approximately 10.5 cases in 100,000 persons,10

and the occurrence rate for the formation of de novo aneurysms
is only between 0.28% and 1.8%,2,5 further depicting the rarity
of the lesion. Although certain studies have reported de novo an-
eurysm formations in less than 5 years after presentation of
an initial unruptured aneurysm (notably, Obray et al.6 at 6 and
22 months), there have been, to our knowledge, no reports of a
de novo aneurysm presenting within 1 year of the initial ruptured
aneurysm. Studies and meta-analyses that have investigated the
occurrence of de novo aneurysms have demonstrated a mean in-
cidence between 3% and 7.7%, with a follow-up interval of around
8 years.11,12

In addition, studies have reported the potential risk factors asso-
ciated with de novo aneurysm formation, including female sex, his-
tory of smoking, hypertension, and multiplicity and localization of
the aneurysm.7,12–14 However, a study of 130 patients conducted
by Vourla et al.12 revealed that the aforementioned factors were not
statistically associated with de novo aneurysm formation. There is
also a lack of consensus regarding the relative risk of de novo

formation after surgical clipping (3.3%)15 versus endovascular coil-
ing (2.5%)16 for the treatment of intracranial aneurysms.

There is also the possibility that the de novo aneurysm may
have been present at the onset of the subarachnoid hemorrhage
presentation. If the lesion auto-thrombosed, the diagnostic cere-
bral angiogram may not have demonstrated the MCA aneurysm
after the subarachnoid hemorrhage, which can occur in 6% to
30% of patients, only to be found on a later repeat angiogram.17

However, in our case, the patient had MR angiography studies on
hemorrhage day 1 and at 2 months posthemorrhage, which did
not demonstrate any vascular abnormalities within the right MCA
territory.

Lessons
Most de novo aneurysms are discovered at more than 5 years

of follow-up. In our case, this occurred within a year of rupture. Al-
though this report represents only one example of a rapidly form-
ing de novo aneurysm, it should provide reason for pause when
formulating a follow-up plan after endovascular management of a
spontaneous intracranial dissecting aneurysm. We propose that
follow-up imaging, with either CT or MR angiography, be con-
ducted at shorter intervals in order to assess risk of de novo an-
eurysm formation, which can present asymptomatically, and to
improve the morbidity and mortality associated with aneurysm
rupture.

FIG. 3. MR angiography at 2 months posthemorrhage. Time of flight (A) and MIP (B and C) sequences show
no new vascular abnormalities.

FIG. 4. MR angiography performed at 1-year posthemorrhage. Axial view (A) showing a de novo right MCA
aneurysm that is 7.0 mm� 8.6 mm in diameter. Coronal (B) and axial (C) MIP sequences showing the de novo
aneurysm (arrow) near the MCA trifurcation.
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FIG. 5. A: Three-dimensional reconstruction of right internal carotid artery (ICA) injection on repeat cerebral
angiogram. There is a de novo aneurysm originating from one of the trifurcating branches of the right MCA.
B: Anteroposterior view of right ICA injection after coil embolization of the right de novo MCA aneurysm.
C: Axial MR angiography performed 2 months after coil embolization. Arrow indicates the embolized de novo
aneurysm.

4 | J Neurosurg Case Lessons | Vol 7 | Issue 10 | March 4, 2024

mailto:bulsara@uchc.edu

