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Intracranial aneurysms in pediatric population are rare and differin several features with their

adult counterpart. Clipping and endovascular therapy have both demonstrated favorable
clinical outcomes with reconstructive and deconstructive techniques. We present the case
of a 5-month-old infant who was admitted to the emergency with interhemispheric and syl-
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Introduction

Intracranial aneurysms in the pediatric population are rare
and represent 0.5 to 4.6% of all aneurysms.! Male predom-
inance, location in posterior circulation, traumatic etiology,
dissecting/fusiform morphology, and giant size are some fea-
tures of these lesions in children.?® Noninvasive diagnostic
tools such as computed tomographic angiography (CTA) and
magnetic resonance angiography are routinely used to assess
the morphology and etiology of these lesions. However,
digital subtraction angiography (DSA) still remains as the
gold standard procedure.” Clipping and endovascular ther-
apy (EVT) are the available options for treatment and both
techniques aim to exclude the aneurysm from the circula-
tion using reconstructive and deconstructive techniques.”°
Nevertheless, in many cases parent vessel occlusion (PVO) has
to be performed due to the characteristics of the aneurysm.
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vian subarachnoid hemorrhage. CT angiography and three-dimensional digital subtraction
angiography revealed a ruptured left pericallosal aneurysm with morphological features of
a dissecting aneurysm. Coiling and N-butyl-cyanoacrylate administration were employed
to occlude the aneurysm without complications. Endovascular therapy is an effective and
safe option in cases of ruptured intracranial aneurysms in pediatric patients with favorable
clinical and radiological outcomes.

Endovascular techniques have been employed in the treat-
ment of pediatric aneurysms such as coiling, glue emboliza-
tion, and stent placement.®'"'2 Nevertheless, a combined
approach using coils with a liquid embolic agent is infre-
quently reported in the literature.

Thus, we present a case of a 5-month-old infant with a
ruptured distal anterior cerebral artery aneurysm treated
successfully with coils and N-butyl-cyanoacrylate (NBCA).

Case Report

A 5-month-old infant without relevant past medical his-
tory presented to the emergency with 2 days of irritability,
lethargy, and vomiting. A brain CT scan revealed a Fisher 3
interhemispheric and sylvian subarachnoid hemorrhage
(=Fig. 1A). A three-dimensional CTA showed a dissecting
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Fig. 1 (A) Brain CT scan showing interhemispheric and sylvian sub-
arachnoid hemorrhage. (B) 3D-CTA in frontal view shows both ante-
rior cerebral arteries (thin arrows) and the aneurysm arising from
the left ACA (thick arrow). (C) 3D-CTA in lateral view shows normal
trajectory of right ACA. (D-F) Magnification of CTA reveals the close
relationship of the right ACA with the aneurysm (black arrows), the
presence of blebs (white arrows), and the absence of blood flow filling
distal to the left ACA. 3D, three-dimensional; ACA, anterior cerebral
artery; CTA, computed tomographic angiography.

aneurysm in the left pericallosal artery. Blebs and close rela-
tionship with the right anterior cerebral artery (ACA) were
also found (~Fig. 1B-F).

Endovascular treatment was proposed and under general
anesthesia, a 4-French sheath was inserted in the right fem-
oral artery by Seldinger technique using manual palpation.
Thereafter, a 4,2-French Fargo Mini (Balt) guide catheter was
navigated under fluoroscopy and the diagnostic angiogram
showed a left A3 aneurysm (=Fig. 2A, B) with poor supply
from the ipsilateral pericallosal artery distal to the aneurysm.
Moreover, the left vertebral artery showed retrograde supply
by the posterior splenic artery. The three-dimensional-DSA
revealed a 13.7 mm x 4.6 mm aneurysm with irregular shape,
the presence of blebs, and a postaneurysmal narrowing, all these
findings corresponded to a dissecting aneurysm (=Fig. 2E, F).
Under road mapping the Headway Duo 167 cm (Microvention
Terumo) over a Traxcess 14 (Microvention Terumo) microwire
was navigated through the left ACA to the aneurysm (~Fig. 2C).
A superselective angiogram was performed to confirm the
position of the microcatheter (=Fig. 2G). Once in the sac, four
coils were delivered without complications achieving an ade-
quate packing density (=Fig. 2D). Thereafter, 0.2 mL of NBCA
was administered achieving a complete occlusion of the aneu-
rysm and the parent artery (=Fig. 2H). The immediate post-
embolization angiogram showed a Raymond Roy I occlusion
(=~Fig. 3A, B) with PVO (=~Fig. 3C, D). An angiogram of the left
vertebral artery confirmed the patency from the posterior peri-
callosal artery that supplied the territory of the left pericallosal
artery previously occluded with glue (=Fig. 3E, F). In the post-
operative course the patient presented seizures that were con-
trolled with medication. The 1-day postoperative brain CT did
not show any alterations and the 4-day CT showed an infarct
in the territory of the left ACA without mass effect or brain
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Fig. 2 (A,B,E,F) DSA with 3D reconstruction in frontal and oblique
views showing the A3 aneurysm arising from the left anterior cere-
bral artery. (C,G) Road mapping shows navigation of the Headway
Duo microcatheter over the Traxcess 14 microwire and the superse-
lective injection. (D) Road mapping shows the presence of coils
(thick arrow) and adequate packing of the aneurysm. (H) After coil-
ing, 0.2 mL of NBCA (thick arrow) was administered to seal the aneu-
rysm and the artery. DSA, digital subtraction angiography; NBCA,
N-butyl-cyanoacrylate.

Fig. 3 (A, B) DSA after embolization with coils and NBCA show com-
plete obliteration of the aneurysm (circle). (C, D) Fluoroscopy shows
the presence of coils. (E, F) DSA of the posterior circulation in lateral
view shows filling of the pericallosal artery through a patent posterior
pericallosal artery (arrow) arising from the posterior cerebral artery.
DSA, digital subtraction angiography; NBCA, N-butyl-cyanoacrylate.

Fig. 4 (A) Immediate postoperative brain CT shows the presence of
coils. (B) Four days after the intervention, CT shows an infarct in the
anterior cerebral artery territory without mass effect. CT, computed
tomography.
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compression (=Fig. 4). The patient was discharged home with
seizure-related medication and without deficits.

Discussion

Intracranial aneurysms in childhood are rare. This pathology
has different features when compared with the adult popu-
lation in terms of epidemiology, clinical presentation, aneu-
rysm characteristics, treatment, and outcomes.

Male predominance is a common finding in the majority
of the series, with a female increasing incidence when the
child is older.® This relation inverts in the second decade
of life. Regarding the morphology of the aneurysms, fusi-
form and dissecting aneurysms are more frequently found
in children under 10 years, whereas saccular aneurysms
are more common in children older than 10 years of
age.*5® For instance, Hetts et al evaluated 77 patients with
a mean age of 12 years where female and saccular aneu-
rysms were more frequent.® Distally located aneurysms,
pseudoaneurysm presence, traumatic origin, spontaneous
thrombosis,'*!* seizures and giant aneurysms are also char-
acteristics in this population.?

Despite fusiform aneurysms are frequently found in
patients in the first decade of life,* in the great majority of
these cases the etiology is unknown, ranging from 65 to
90%.1457-915 On the other hand, saccular aneurysms are rare
and only eight cases have been treated by embolization in
patients under 30-month-old with good results.!’® EVT cases
have been performed during the first 2 months of life in only
two cases.!” Regarding their location, the internal carotid
artery bifurcation followed by middle cerebral artery is the
more common site in the anterior circulation.

Compared with adults, the incidence of posterior circula-
tion aneurysms is higher (29.7%),'® the incidence of multiple
aneurysms is lower (12 vs. 30%), and the most frequent pre-
sentation is subarachnoid hemorrhage.

Lasjaunias in his series intends to explain the possible
mechanisms for aneurysm development hypothesizing that
wall vessel dysfunctions triggered their formation, including
infections, mutations, and genetic defects.’

The annual recurrence rate according to the series of
Kakarla et al is 2.6%,'° and the incidence of de novo aneu-
rysms formation is around 8%.1°181° At long-term follow-up,
6 out of 114 pediatric patients presented de novo aneurysms
in a finish study, representing 5% of this population. The
majority of the patients were treated surgically.’® In neo-
nates, the most common treatment modality was clipping
with microsurgical vessel ligation, whereas EVT was per-
formed in six patients.°

Three papers reported treatment of pediatric aneu-
rysms by endovascular means only and they showed sim-
ilar results: a higher proportion of giant aneurysms and
fusiform aneurysms were most frequently found with par-
ent vessel sacrifice as the most common technique used
in these cases, the mean follow-up period ranged from
23.5 months to 3 years and favorable outcomes ranged
from 87 to 96%.%1"12 Moreover, a recent meta-analysis stated
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that endovascular treatment and surgery yielded compara-
ble rates of favorable outcomes in rupture and unruptured
aneurysms.’

With this evidence, EVT remains as the first-line treat-
ment in cases of ruptured and unruptured pediatric aneu-
rysms using reconstructive and deconstructive techniques.
In addition, long-term follow-up is recommended if EVT is
chosen, to assess for recanalization and de novo aneurysms
formation 8101819

PVO is the treatment of choice in cases of fusiform or
dissecting aneurysms according to the previous published
papers. A previous angiographic evaluation to assess collat-
eral circulation and leptomeningeal anastomosis is manda-
tory before this technique is employed.

Aneurysms in babies younger than 1 year of age are very
rare and they pose a challenge to catheterize the femoral
artery and to decide the appropriate treatment due to their
complex configuration. A similar case in a 2-month-old baby
with an A3 ruptured aneurysm was treated by clipping with
good results.”!

We chose EVT because embolization is the first-line
treatment at our institution and results from case-series
have demonstrated favorable clinical outcomes when com-
pared with surgery including reconstructive and decon-
structive techniques.’-%1112152223 Age and the accessibility
to navigate through the vessels were also considered in
this case. The morphology of this aneurysm was based on
angiographic features: the presence of postaneurysmatic
parent artery narrowing, irregular shape, and lack of distal
supply are suggestive of a fusiform/dissecting aneurysm.
No traumatic, infectious, or congenital antecedents were
found and we considered the etiology of this aneurysm
unknown.

Endovascular treatment aims to occlude the aneurysm
sac and neck and in some cases depending on the etiology or
morphology PVO with coils or embolic substances is the best
alternative. Currently, the endovascular techniques employed
are coiling, stent-assisted coiling, glue embolization, combi-
nation of the previous and selected cases, placement of flow
diverter devices.”* Nevertheless, the combination of coil-
ing and liquid embolic agents (Onyx, Medtronic) has been
reported only in one case with complete obliteration.?®

In our case, to achieve a complete obliteration and to avoid
recanalization of the aneurysm we decided to administer
NBCA into the aneurysm sac and parent artery after coiling.
The limitation of this case is that the patient was lost for fol-
low-up. Nevertheless, due to the rarity of these aneurysms at
this age, we considered this treatment the most feasible and
less invasive.

Conclusion

Endovascular treatment is a feasible option in cases of rup-
tured aneurysms in the pediatric population, including
reconstructive and reconstructive techniques.
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