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Abstract
Background Intracranial infectious aneurysms are rarely reported in children; in particular, they are very rare in infants. They are
mostly related to infective endocarditis and are usually located in the anterior cerebral vasculature. A ruptured intracranial
infectious aneurysm is a catastrophic event associated with high morbidity and mortality rates.
Case report An 8-month-old female infant presented with a prolonged fever without any organ-specific symptoms. Two weeks
after admission, she had a high-grade fever with drowsiness; the cerebrospinal fluid (CSF) examination indicated meningitis.
Despite treatments with empiric antibiotic and antiviral agents, both her condition and the repeated CSF profiles worsened. The
ineffective medications were promptly changed to susceptible antibiotic after the CSF culture showed Pseudomonas aeruginosa.
Three days after the diagnosis of meningitis, the patient suddenly developed seizures and alteration of consciousness. The
computerized tomography and angiography (CT and CTA) of the brain demonstrated a diffuse subarachnoid hemorrhage
(SAH) with intraventricular hemorrhage (IVH) and a lobulated fusiform aneurysm at the proximal basilar artery, suggestive of
a ruptured basilar infectious aneurysm. Endovascular treatment was planned and a transarterial occlusion of the vertebrobasilar
junction was performed in order to disrupt inflow of the aneurysm. After endovascular intervention, her clinical symptoms
gradually improved and the patient was discharged after completing a 4-week course of antibiotics. At the 6-week follow-up, she
was doing well without neurological deficit.
Conclusion To our knowledge, this is the first reported case of a ruptured basilar infectious aneurysm in an infant secondary to
Pseudomonas meningitis, successfully treated with parent artery occlusion.
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Introduction

Intracranial infectious aneurysms are rarely reported in
children; in particular, they are very rare in infants [23].
Infectious aneurysms develop secondary to the invasion of
infectious pathogens in the tunica media causing vascular
wall necrosis. Infectious pathogens frequently disseminate
through the arterial wall via the bloodstream, principally

from infective endocarditis. Occasionally, pathogens can
invade the arterial wall from the surrounding infected tis-
sues, such as the cavernous sinus thrombophlebitis, bacte-
rial meningitis, subdural empyema, or orbital cellulitis [2,
9, 14]. Infectious aneurysms are mainly located at anterior
circulation arteries, especially distal branches of middle
cerebral artery, and seldom affect posterior circulation
[10, 14, 27]. The reported ruptured risk of an infectious
aneurysm is less than 2%; however, significant morbidity
and mortality exist after rupture and are reported in up to
80% of cases [10, 14]. Here, we report a ruptured basilar
infectious aneurysm in an 8-month-old female with suc-
cessful endovascular parent artery occlusion and a good
outcome. The pathogenesis, causative pathogens, treat-
ment, and prognosis of pediatric basilar infectious aneu-
rysms are discussed and reviewed in this article.
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Patient case report

A previously healthy 8-month-old female infant was admitted
to the primary hospital with a prolonged fever without any
organ-specific symptoms. Two weeks after admission, she
had high-grade fever with drowsiness. Lumbar puncture was
performed and CSF examination indicated meningitis.
Empiric treatment with cefotaxime and acyclovir was admin-
istered. A contrast-enhanced CT of the brain revealed mild
communicating hydrocephalus without space-occupying le-
sion or gross aneurysm (shown in Fig. 1a, b). Despite treat-
ment with antibiotic and antiviral agents, her condition wors-
ened with an increased degree of drowsiness. The repeated
CSF examination showed worse profiles, and the previous
CSF culture grew Pseudomonas aeruginosa, hence the anti-
biotic and antiviral agents were promptly changed to
meropenem. One day after susceptible antibiotic administra-
tion, the patient suddenly developed seizures and drowsiness.
The non-contrasted CT of the brain demonstrated a diffuse
subarachnoid hemorrhage (SAH) with intraventricular hemor-
rhage (IVH); she was then transferred to our institute.

After admission to our hospital, she experienced seizures
again and a further decreased level of consciousness. The
neurological examination showed drowsiness, normotonia
with equal movement of all extremities, and positive
Brudzinski and Kernig signs. Repeated CT and CTA of the
brain revealed progression of SAH and communicating

hydrocephalus with a newly developed lobulated fusiform
aneurysm (8 mm in maximal diameter and 13 mm in length)
at the proximal basilar artery, a suspected re-ruptured infec-
tious aneurysm (shown in Fig. 1c–f). She underwent right
frontal external ventriculostomy to relieve hydrocephalus,
and after discussion about definite treatment with her parents,
endovascular parent artery occlusion was decided.

A right transfemoral approach was used with a 5 French
sheath (Terumo, Hanoi, Vietnam). The bilateral carotid angiog-
raphy demonstrated collateral flow to the upper part of basilar
artery via bilateral posterior communicating arteries (shown in
Fig. 2a). A 5 French Guider Softip guiding catheter (Boston
Scientific, Maple Grove, MN, USA) was advanced into the left
vertebral artery with a 0.035-in. angled guidewire (Terumo,
Hanoi, Vietnam) as a base catheter. Left vertebral angiography
showed a partially thrombosed aneurysm at the proximal basilar
artery without any antegrade flow to the basilar trunk above the
aneurysm (shown in Fig. 2b, c). The proximal basilar artery was
catheterized by using a Headway 17 Advanced microcatheter
(Microvention/Terumo, Alajuela, Costa Rica) and a 0.014-in.
Standard Pre-shaped Synchro2 guidewire (Salt Lake City, UT,
USA). Partial coiling of the aneurysm and coiling of the left
vertebrobasilar junction were then performed with Guglielmi
detachable coils (GDCs) until total occlusion of the distal left
vertebral artery. The right vertebral angiography via 5 Fr guiding
catheter showed the residual aneurysm (shown in Fig. 2d–f), so
coiling of the aneurysm at the right vertebrobasilar junction

Fig. 1 a, b The contrast-enhanced CT of the brain shows mild
communicating hydrocephalus without space-occupying lesion or gross
aneurysm. c, d The non-contrasted CT of the brain reveals a diffuse SAH

with intraventricular hemorrhage and communicating hydrocephalus. e, f
The CT angiography of the brain demonstrates a lobulated fusiform
aneurysm at the proximal basilar artery
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was performed in the same manner of the left side with GDCs.
The control right vertebral angiography demonstrated no
antegrade contrast filling of the aneurysm and total occlusion of
the distal right vertebral artery.

After endovascular intervention with broad-spectrum antibi-
otic and supportive treatment, her clinical symptoms gradually
improved, and the patient was discharged after a complete 4-
week course of antibiotics. At 6-week follow-up, her motor,
language, and social skills were appropriate for age. The mag-
netic resonance imaging and angiography (MRI and MRA) of
the brain were performed at 10-month follow-up and revealed
lacunar infarction at the right medial portion of the medulla

oblongata. Obliteration of the basilar aneurysm and occlusion
of vertebrobasilar junction were noted. The upper part of basilar
artery was supplied by collateral flow from bilateral posterior
communicating arteries (shown in Fig. 3).

Discussion

Intracranial infectious aneurysms in children under the age of
1 year are extremely rare, with only small numbers of infantile
intracranial infectious aneurysms reported [1, 20, 21, 23, 24].
The low amount of reported cases may be underestimated as

Fig. 2 a The right carotid angiography reveals retrograde flow to the
upper part of basilar artery (arrow) via right posterior communicating
artery. b, c Left and d, e right vertebral angiography demonstrate the

aneurysm (arrowhead) at the proximal basilar artery without antegrade
flow to the basilar trunk. f The frontal film of the skull after endovascular
treatment depicts the coil meshes at the vertebrobasilar junction

Fig. 3 a The axial T2-weighted MRI of the brain at 10-month follow-up
shows lacunar infarction at the right medial portion of the medulla
oblongata (arrow). b, c The time-of-flight MRA of the brain reveals the

collateral flow from bilateral posterior communicating arteries to upper
part of the basilar artery (arrowhead)
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most infectious aneurysms are asymptomatic with a low rup-
ture rate and can be resolved after treatment with antibiotics.
Nonetheless, our case presented with an intracranial infectious
aneurysm, rarely found in this age group. Although one can
argue that an aneurysm etiology in this case could be dissec-
tion because of its high incidence in the pediatric age group
and vertebrobasilar location [15], the clinical history in con-
junction with positive CSF culture in this patient makes the
infectious cause more likely.

Most infectious aneurysms are secondary to an intravascu-
lar dissemination from infective endocarditis; however, other
less common extravascular causes, including bacterial menin-
gitis, cavernous sinus thrombophlebitis, cerebral abscess, and
subdural empyema, can also lead to infectious aneurysms [2,
9, 14]. In cases of infective endocarditis, the aneurysms tend
to be found at the distal branch of the intracranial artery where
anterior circulation is more common. Alternatively, in extra-
vascular invasion and meningitis, the aneurysms are usually
involved at the more proximal part of the artery, which is
closer to the base of the skull [10]. The infectious process from
bacterial meningitis causes acute infiltration of neutrophils
into the tunica media and adventitia, together with marked
proliferation of the tunica intima and destruction of the inter-
nal elastic lamina. This pathologic vascular wall, along with
the accompanying pulsatile arterial pressure, leads to an aneu-
rysmal formation and consequential growth [9, 28]. The caus-
ative pathogens of an infectious aneurysm are usually bacte-
rial, the most common organisms being Streptococcus
viridans and Staphylococcus aureus. In addition, less com-
monly encountered pathogens, including Salmonella,
Pseudomonas aeruginosa, Aspergillus, Candida, varicella
zoster virus, and human immunodeficiency virus, have also
been reported [9, 10]. In our patient, the infectious aneurysm
rapidly developed at the proximal basilar artery during the
process of Pseudomonas meningitis, which was uncommon
in location, causative pathogen, and pathogenesis.

Management of intracranial infectious aneurysms depends
on such factors as the presence or absence of hemorrhage,
anatomical location, and clinical course [23]. Current treat-
ment options for intracranial infectious aneurysms include
medication, surgery, and endovascular treatment. Medical
treatment specified with causative pathogens, e.g., antibiotic,
antiviral, or antifungal agents, provides the benchmark for the
treatment of all infectious aneurysms. The surgical techniques
include clipping, trapping, and wrapping, the most common
technique being surgical trapping with resection of the aneu-
rysm, which may be followed by extracranial–intracranial by-
pass when the parent artery supplies an eloquent area of the
brain [10]. Endovascular strategies include an indirect ap-
proach by parent artery occlusion using coils or liquid embolic
agents, and a direct approach by embolization of the aneurysm
using coils, stent-assisted coiling, flow diverters, or liquid em-
bolic agents [29]. Parent artery occlusion is currently the most

common endovascular technique for treatment of infectious
aneurysms [10]. This method induces aneurysm thrombosis in
a high percentage of patients but does carry a risk of immedi-
ate or delayed ischemia due to hypoperfusion or thrombosis of
perforating arteries [25]. Balloon test occlusion should be per-
formed to assess the feasibility of therapeutic vessel occlusion
and guide the treatment strategy, as previously reported [10,
12, 15]; however, balloon test occlusion was not done in our
patient due to the fact of already occluded proximal basilar
artery without antegrade flow. While the endovascular treat-
ment of intracranial aneurysm is increasingly utilized in the
pediatric population, there are some challenges. Pediatric in-
tracranial aneurysms have more tendency to be nonsaccular
configuration [15], requiring novel reconstructive or well-
prepared deconstructive approach. In addition, very low body
weight patients, especially neonates, limit the use of larger
endovascular devices requiring for complex technique and
contrast medium during the operation. Presently, there is no
standard treatment for an intracranial infectious aneurysm;
however, because of the high morbidity and mortality associ-
ated with ruptured aneurysms, active intervention (either sur-
gery or endovascular treatment) is suggested in cases of hem-
orrhagic presentation or progressive aneurysmal growth (de-
spite proper medication) [10].

Our patient experienced re-bleeding of the basilar infec-
tious aneurysm, expediting our decision for prompt active
management. Endovascular treatment with parent artery
occlusion was decided because of her age and pathologic
vessel location. Fortunately, favorable clinical status and
angiographic findings were observed just before treatment.
She had intact motor movement of extremities, while there
was no antegrade flow to the basilar artery distal to the
aneurysm, indicating good collaterals from anterior circu-
lation to supply the brainstem. Therefore, parent artery
occlusion at the vertebrobasilar junction could be per-
formed in our patient with low risk of hypoperfusion of
the brainstem. Asymptomatic lacunar infarction of the
right medial portion of the medulla oblongata was ob-
served, possibly a result of the coil meshes obstructing
the perforating branch of the right vertebral artery, or a
consequence of vasospasm from SAH.

Previous studies of pediatric basilar infectious aneurysms
are limited (shown in Table 1). The most common presenta-
tion of pediatric basilar infectious aneurysms with a high mor-
tality rate is SAH. Ischemic and compressive symptoms are
usually related to basilar aneurysms in HIV patients. The bas-
ilar infectious aneurysms in this age group can relate to either
intravascular or extravascular invasion. Pediatric basilar infec-
tious aneurysms are mostly associated in the immunocompro-
mised and those with atypical pathogens, such as Candida
albicans, Aspergillus, and HIV (as described in Table 1). In
hemorrhagic presentation, treatment by medication only usu-
ally ends in fatality. Only two cases by Ahmad et al. [1] and
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Garg et al. [12] have reported a reduced size of previously
ruptured basilar aneurysms after treatment with antibiotic
and antitubercular drugs, respectively. Alternatively,
endovascular treatments of ruptured basilar aneurysms have
been associated with good outcomes. Three previous cases of
ruptured basilar aneurysms that underwent endovascular treat-
ment have been reported. Two cases had basilar tip aneurysms
treated with a simple coiling technique [7] and flow diverter
device [4]. The other case, a distal basilar artery aneurysm,
underwent endovascular coiling with parent artery occlusion.
In regard to surgical treatment, Aspoas et al. [5] reported one
case of ruptured basilar aneurysm, which underwent surgical
clipping but with a persistence of aneurysm and third cranial
nerve palsy.

Conclusion

This is the first reported case of successful parent artery oc-
clusion of a ruptured basilar infectious aneurysm in an infant
secondary to Pseudomonas meningitis. The management of
an intracranial infectious aneurysm in an infant should be
individualized depending on the clinical presentation, anatom-
ical location, and the clinical course of the disease.
Endovascular treatment is an effective method for the man-
agement of a ruptured pediatric intracranial infectious
aneurysm.
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