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De novo basilar tip aneurysm. Case report and literature review
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Summary

The de novo aneurysms are the formation of new
aneurysms in a location previously observed to be
normal by a cerebral angiography or direct microsur-
gical exploration. In this report, we present a review of
the theme and describe a case of a ruptured de novo
basilar tip aneurysm in a patient previously treated
with carotid occlusion for a giant intracavernous aneu-
rysm and microsurgical clipping of contralateral poste-
rior communicating artery aneurysm.
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Aneurisma de novo del topo basilar. Descripcion de un
caso y revision de la literatura

Resumen

Se llaman aneurismas de novo a la formacién de
aneurismas en una region previamente normal, obser-
vado y documentado por una angiografia cerebral o por
la exploracién microquirurgica directa. En este trabajo,
se presenta una revision de la literatura sobre el tema
y la descripcion de un caso de ruptura de un aneu-
risma de novo en la arteria basilar en un paciente que
previamente fue tratado con la oclusion de la arteria
caroétida para el tratamiento de un aneurisma gigante
intracavernoso de un lado y el clipaje microquirirgico
de un aneurisma en la arteria comunicante posterior
contralateral.

PALABRAS CLAVE. Arteria basilar. Aneurisma de novo.
Hemorragia subaracnodidea.

Introduction

The definition of the de novo aneurysm is the forma-

Recibido: 28-09-10. Aceptado: 12-02-11

tion of a new aneurysm in a location previously normal by
an angiography or direct surgical exploration®*®'*!>. To be
considered a de novo aneurysm, it must be located at a site
remote from the original aneurysm®!*!5,

Despite advances in neuroimaging studies in the past
two decades, de novo formations are still rare and underes-
timated among neurosurgeons and neuroradilogists. Even
large trials, such the recent International Subarachnoid
Aneurysm Trial (ISAT) do not estimate the real incidence
of the de novo entity'®. Misdiagnosis may be related to the
lack of angiographic studies in patients labeled as cured
after surgery or embolization of a previous aneurysm.

The most common location of the de novo aneurysm
formation is the anterior circulation®. Posterior circulation
de novo aneurysms, such as our case, are extremely rare
and there is no data in the literature to indicate the actual
number of cases reported until now.

We report on a case of basilar tip de novo aneurysm in
an elderly woman previously treated with microsurgical
clipping of a right posterior communicating artery aneu-
rysm and carotid occlusion for a giant contralateral intraca-
Vernous aneurysm.

Case report

A 62-year-old woman experienced the worst headache
of her life during rest, followed by a brief lost of conscio-
usness. She was admitted to the emergency room awake,
fully conscious, complaining of a holocranian headache.
She had complete palsy of the III and VI nerves on the left
side, as a cavernous sinus syndrome. There was no history
of smoking, hypertension, previous neurological diseases
or other associated risks for subarachnoid hemorrhage.
The CT scan demonstrated a hyperdense lesion in the left
carorid artery, resembling a giant intracavernous aneurysm.
Cerebral angiography revealed a right carotid aneurysm in
the communicating segment (Figure 1A) and a giant
intracavernous carotid artery aneurysm in the left side

Abbreviations. CT: computed tomography. SAH: subarachnoid
hemorrhage. MRI: magnetic resonance imaging.
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Figure 1. Angiography showing: A - Right PComA aneu-
rysm and B - Left giant carotid aneurysms, C - Left verte-
bral selective angiography, during balloon occlusion test,
showing no basilar aneuysms.

(Figure 1B). No abnormalities were observed in the poste-
rior circulation after injection of contrast in the left verte-
bral artery (Figure 1C).
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She was submitted to a right pterional craniotomy
and microsurgical clipping of the right carotid aneurysm
without any complications. Within 2 weeks, endovascular
occlusion of left internal carotid artery was performed to
treat the giant intracavernous aneurysm after a successful
balloon occlusion test for carotid obliteration. Following
the endovascular procedure, she was discharged without
headache and with a remarkable improvement in the III
nerve palsy.

Six months later, she experienced a new sudden event
of pain, without loss of consciousness. No new deficits
were added, the CT scan showed a subarachnoid hemo-
rrhage and the angiography showed a de novo tip basilar
aneurysm (Figure 2A). The patient was submitted to ano-
ther endovascular procedure for the embolization of the de
novo aneurysm and was discharged without new deficits
(Figure 2B).

Discussion

De novo aneurysms were probably first mentioned by
Grafi and Hamby in 1964*8, They reported on a case of a
39-year-old female with a recurrent subarachnoid hemo-
rrhage due to a de novo aneurysm in the middle cerebral
artery.

The development of a de novo aneurysm is rare, with a
frequency of 0.84-1.8% per year®. Its formation is probably
the result of the interplay between hemodynamic factors
and structural weakness®. According to Matheus et al®, the
pathophysiology of the de novo aneurysm formation invol-
ves changes in the vascular connective tissue, such as the
presence of hemodynamic stress or formation of a defect in
the arterial media or injury to the elastic lamina, corrobora-
ting its appearance in patients with multiple aneurisms, or
after carotid occlusions, as described in this paper.

Figure 2. 4 - Angiography of the de novo tip basilar aneurysm. B - Angiography post-embolization of the de novo aneurysm
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According to Tonn et al'®, the mean age of susceptibility
to de novo aneurysms was 43.3 (range, 17-69 years). These
aneurysms are more commonly observed in the anterior
circulation®!*, mainly in young patients. The most common
site of occurrence is the middle cerebral artery.

Regarding the risk factors, some events have been
correlated to aneurysm formation, such as hypertension,
female gender, middle age, and cigarette smoking®>814,
The hemodynamic stress generated by carotid occlusion
is what is presumed to induce the de novo aneurysm for-
mation by overloading some vascular territories®'?, as had
occurred in this particular case. Dyste and Beck? found a
range of up to 4% of de novo formation after carotid liga-
tion, demonstrating a relevant risk factor. None of the de
novo aneurysms were located in the posterior circulation in
these studies.

A history of multiple aneurysms was associated with
de novo aneurysm formation in several past publications,
possibly because they speculate on the possibility that
multiple parts of the arterial wall may be “pathologic” in
patients with multiple intracranial aneurysms®. A large late
angiographic follow-up of one hundred and two patients
treated with microsurgical clipping revealed eight de novo
aneurysms found in six patients, five of whom had a history
of multiple aneurysms. These data yield an annual risk of
1.8% per year of de novo aneurysms in surgically treated
patients'. In 1985, Miller and Hill® reported on six patients
with new aneurysm formation previously treated with sur-
gical clipping between 3 and 20 years after the first hemo-
rrhage. Controversially, none had multiple aneurysms.

The elevated incidence of de novo formation in multi-
ple-aneurysm patients raises questions concerning the risk
of recurrence of rupturing in aneurysms and the selection of
patients to undergo late angiographic studies. Other reports
even recommend that young patients be angiographica-
lly followed up on, due to the higher risk of the de novo
aneurysm, whether they are multiple or not’. According to
Sprengers et al', screening all patients within the first 5
years after aneurysm treatment does not seem beneficial,
both in terms of preventing SAH and detecting aneurysms
in need of treatment.

Actually, the time lapse after which screening for these
events could be effective is unknown''. Wermer et al'®, in
a study of 610 patients with ruptured aneurysms that were
clipped, with a 2-18-year follow-up, found that de novo
aneurysms had developed in 3% of the patients. According
to recent publications, the majority of the de novo aneu-
risms emerge after 3-20 years from the discovery of the
initial aneurysm®, unlike what occurred in this case.

Because follow-up intervals varied widely, the time
of the first development or growth remained obscure''.
Advances in CT and MRI angiography may be the clue
for screening patients under risk of developing the de novo
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aneurysm.

To conclude, a strict follow-up is necessary, specially in
those who are middle-aged, with multiple aneurisms, and
in those patients who have an occluded carotid, bearing in
mind the possibility of the onset of de novo aneurisms, so
that they can be treated in a more satisfactory form, namely
prematurely.
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