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ABSTRACT

A 53-year-old woman developed a de novo aneurysm
after contralateral internal carotid artery occlusion,
and another 42-year-old woman developed a de novo
aneurysm after contralateral vertebral artery occlu-
sion. Both patients experienced a rapid development
of de novo aneurysm formation, 6 and 9 months, re-
spectively. The development of de novo aneurysm on
the contralateral artery after parent artery occlusion
showed that female and medium age may be contribu-
tory factors. In addition, the hemodynamic changes
may be associated with the development of de novo
aneurysm after contralateral parent artery occlusion.
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1. INTRODUCTION

Parent artery occlusion (PAO) is regarded as a safe and
effective method for treatment of the intracranial aneu-
rysm which cannot be dealt with microsurgical clipping
or unsuitable for “traditional coiling”, “balloon remodel-
ing” or “stent-assisted coiling” treatment [1,2]. The long-
term complications after parent artery occlusion include
delayed ischemia, aneurysm regrowth, development of
multiple aneurysms, development of de novo intracranial
aneurysm, and delayed intracranial hemorrhage due to a
de novo or initial aneurysm [3,4]. The incidence of de
novo aneurysm is rare and the etiology is unclear. Re-
ported in previous published data with de novo aneu-
rysms, the risk factors include age, female, hypertension,
smoking, alcohol consumption, subarachnoid hemor-
rhage and multiply aneurysms [5-7]. However, few lit-
eratures reported the risk factors that induced the occur-

“Corresponding author.

OPEN ACCESS

rence of de novo aneurysm in detail. In the present study,
we described the development mechanism of de novo
aneurysm formation after PAO in three aspects, includ-
ing the incidence, the risk factors, and the underlying
mechanism.

2. CASES REPORT

Case one: A 53-year-old woman was admitted to the
emergency room of our hospital with sudden onset of a
frontal and parietal headache in November 2010. Besides,
she was presented without any other neurologic signifi-
cant symptoms and signs. She had been previously healthy
without risk factors such as hypertension, cigarettes smok-
ing, alcohol consumption and inherited disease. Initial
digital subtraction angiography (DSA) with bilateral ca-
rotid artery and vertebral artery showed that a right in-
ternal carotid cavernous aneurysm, while there was ab-
sent of aneurysm certified in other sites (Figure 1). A
furthermore three-dimension rotational reconstruction
DSA showed that the aneurysm size was about 3 x 6 mm.
This aneurysm was not suitable for clipping and coil
embolization, and balloon occlusion test showed suffi-
cient countercurrent flow to the target artery through the
posterior communicating artery and anterior communi-
cating artery. So, the proximal of parent artery was oc-
cluded by detachable coils via right femoral access, and
the distal of parent artery was occluded by detachable
coils via left femoral access. Immediate angiography was
performed with subtotal occlusion of the aneurysm (Fig-
ure 1). The treatment was uneventful. The woman had
no further neurological deterioration and was discharged
3 days after the procedure.

Six months later, the patient returned to our clinic for a
conventional angiography follow up without any indis-
position. Delightfully, the right aneurysm was well cured
without regrowth. However, there was a de novo aneu-
rysm formation at the left cavernous segment with a size
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Figure 1. Initial cerebral angiograms. Right carotid angiogram showing a large aneurysm at cavernous segment (L). Left carotid
anterior-posterior view and lateral view angiogram showing no aneurysmal shadow (M, R).

of 2 x 3 mm. Even presence of the de novo aneurysm, the
patient demanded conservative treatment due to heavy
family burden. Another 17-month angiography follow up
showed that there was no recurrence with the right cav-
ernous aneurysm, while the novo aneurysm enlarged to 3
x 3 mm. Indication for treatment was decided in multid-
isciplinary meetings and received the approval of the
patient, Enterprise stent-assisted coiling (4.5 x 22 mm)
was performed with the help of four coils, postprocedure
angiography showed subtotal occlusion of the aneurysm
(Figure 2). The patient tolerated the procedure well with-
out any complication and was discharged home.

Case two: A 42-year-old woman underwent the worst
tolerated headache all her life without consciousness
deficits. She was admitted to the emergency room awake
with full consciousness in July 2011. She was also pre-
sented without any other neurologic significant symp-
toms and signs. She had some contributory medical his-
tory such as hypotension, cigarette smoking, alcohol con-
sumption. Brian computer tomography was taken and a
mild subarachnoid hemorrhage was demonstrated. Cerebral
DSA showed a right vertebral artery dissecting aneurysm
with a size of 6 x 10 mm (Figure 3). The right vertebral
dissecting aneurysm was performed with PAO after a
successful balloon occlusion test for carotid obliteration.
Immediate angiography showed that the parent artery
was occluded and the dissecting aneurysm was also com-
plete occluded without agent filling. The postoperative
course was uneventful and the patient was discharged
with no neurological deficits. The patient returned to our
department for a conventional angiography examination
9-month later without any symptoms and complications.
DSA showed a left vertebral dissecting aneurysm which
had not been seen in the previous angiography images
and films (Figure 4). The de novo aneurysm was fol-
lowed up conservatively.

3. DISCUSSION

De novo aneurysm formation after therapeutic cerebral
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artery occlusion is rare. In a review of the literature pub-
lished from 1962 to 2012, 37 cases with a de novo aneu-
rysm after parent artery occlusion were proved in cere-
bral angiography, the incidence was reported from 0.7%
to 4.3% in 8 large series (including more than 30 patients
with parent artery occlusion), whereas, de Gast et al. [3],
reported that there was no de novo aneurysm formation
in his 52 patients with parent artery balloon occlusion for
cerebral aneurysms at a mean of 50.3 months follow-up.
Actually, only 5 cases developed a de novo aneurysm
after vertebral occlusion in previous reports [8-11]. So,
the cumulative incidence may be no more than 2% in
calculating all the de novo aneurysms after parent artery
occlusion, though those with parent artery occlusion had
not been studied systematically [3,12]. Interesting, there
was no report about de novo aneurysm formation at the
cavernous segment.

In our cohort, there were 243 patients undergone thera-
peutic cerebral artery occlusion with at least 6 months
angiography follow-up, of these, two cases (0.8%) ex-
perienced a de novo aneurysm, one at the cavernous
segment without any precognition and one experienced a
de novo aneurysm after contralateral vertebral artery oc-
clusion. The possibility existed that some individuals with
de novo aneurysms were lost to follow-up, died without
diagnosis or autopsy. Therefore, the accurate incidence
of de novo aneurysms was difficult to judge.

Several events were regarded as risk factors with the
development of de novo aneurysm, such as middle age,
female, hypotension, alcohol consumption and subarach-
noid hemorrhage [13-15]. Although the incidence of de
novo aneurysm formation after PAO may be no higher
than those patients with clipped aneurysms, some authors
considered that PAQ itself may contribute to the devel-
opment of de novo aneurysms.

The pathophysiology and etiology of de novo aneu-
rysm formation remain unclear. However, hemodynamic
changes were regarded as an important contributory fac-
tor. Hemodynamic changes were characterized as high
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Figure 2. Cerebral angiograms on follow-up. The right cavernous segment was well occluded and no regrowth of previously treated
aneurysms (L). carotid angiogram showed a de novo aneurysm at the cavernous segment (arrow) (M). Successful coil embolization

of the aneurysm(arrow) (R).

Figure 3. Initial cerebral angiograms. The right vertebral angiogram showing a dissecting aneurysm (arrow) (L). The left vertebral
anteroposterior view angiogram showing no abnormal findings (M). The left vertebral lateral view angiogram showing no abnormal
findings (R).

.
>

Figure 4. Cerebral angiograms on admission. No regrowth of previously treated aneurysms was observed (L). Left vertebral
angiogram showing a de novo fusiform aneurysm (arrow) (M, R).

wall shear stress (WSS) and high wall shear stress gra-
dient (WSSG) [2,13,14,16-18]. To supply the ipsilateral
circulation following PAO, contralateral blood flow was
subject to increase, which leaded to high wall shear
stress and high wall shear stress gradient mainly in con-
tralateral carotid artery. Robert et al. [19] showed that
mean WSS was substantially higher in the carotid artery
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than in the brachial artery and femoral artery in humans.
Cho et al. [20] reported that high WSS and a high WSSG
are critical parameters for determining cerebral vessel
flow in vitro study. The combination of a high WSS and
a high WSSG may induce the changes of endothelium
cells and smooth muscular cells in contralateral vessel
wall, especially at those sites with inherent weakness,
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which will give rise to degeneration of the endothelial
basement membranes, subendothelial connective tissue
and the increase of middle membrane damage [21]. There-
fore, a de novo aneurysm formation can be triggered fol-
lowing local maladaptive vascular remodeling. Thus, the
formation and location of de novo aneurysm were likely
determined by multifactors in the vessel wall as well as
the changes in hemodynamic.

In our cases, both patients experienced rapid develop-
ment of de novo aneurysm (i.e, 6 months and 9 months,
respectively) with similar risk factors, such as female and
middle age. In addition, the younger woman had a his-
tory of had a history of hypotension, cigarette smoking
and alcohol consumption. Consequently, the conventional
angiographic follow-up should be scheduled at 6 months,
12 months and 24 months after procedure to monitor the
initial and de novo aneurysm.

4. CONCLUSION

De novo aneurysm formation followed therapeutic PAO
is rare. However, a strict long-term follow-up is neces-
sary for those patients with a history of smoking, alcohol
consumption and hypertension, especially for females
ranging from 40 - 60 years.
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