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Abstract

With an incidence of less than 1-3 per million, pediatric an-
eurysms are rare clinical entities. A traumatic etiology is im-
plicated in a large proportion of these cases, leading to the
formation of both ‘false’ and ‘true’ aneurysms. These occur
most often in the distal circulation, but have also been de-
scribed in the supraclinoid distal internal carotid artery (ICA).
Blood blister aneurysms are also found in this location; how-
ever, they have not been described in the pediatric popula-
tion. We report the case of a 15-year-old male who presented
following cranial trauma with diffuse basal subarachnoid
hemorrhage and limited additional intracranial pathology.
Computed tomography angiography demonstrated a small,
2-mm blister-like aneurysm arising from the dorsal surface of
the left supraclinoid ICA at a non-branching site. Despite ear-
ly endovascular treatment with Guglielmi detachable coils,
the lesion continued to grow over subsequent studies, ne-
cessitating open surgical clipping. At the time of surgery,
gross pathology of the native ICA was observed, raising the

possibility of a preexisting blood-blister aneurysm. We re-
view the epidemiology, pathophysiology and diagnostic
considerations of these lesions. The endovascular and surgi-
cal management of these complex non-branching supracli-
noid ICA aneurysms is also discussed.

Copyright © 2012 S. Karger AG, Basel

Introduction

Pediatric aneurysms are rare, representing <5% of all
aneurysmal subarachnoid hemorrhage (SAH) [1]. They
exhibit many differences from their adult counterparts,
with a predilection for males, higher rates of rebleeding
(upwards of 52% compared with 29% in adults), a greater
tendency toward giant and posterior circulation lesions,
a bimodal distribution in infancy and the teenage years
and a higher frequency of traumatic and infectious eti-
ologies [2-4]. As a result, these lesions are challenging to
treat even in the most experienced hands [1]. We report
the case of a 15-year-old male with SAH from a ruptured
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Fig. 1. Non-contrast CT of the head and
CTA showing diffuse subarachnoid hem-
orrhage (a, b) secondary to a small, 2-mm
aneurysm arising from the dorsal aspect of
the supraclinoid ICA (c, d). The aneurysm
has a characteristic dome-like shape com-
monly seen with blister-like aneurysms
and arises from a non-branching site on
the dorsal aspect of the supraclinoid ICA
(e, f).

left dorsal supraclinoid internal carotid artery (ICA) an-
eurysm following cranial trauma. Although occurring
after trauma, the location, gross appearance and behavior
of this lesion more closely resembled that of a blood-blis-
ter aneurysm (BBA). These lesions have been described
on the dorsal surface of the ICA in adults; however, to our
knowledge they have not been reported in the pediatric
population.

Case Report

A previously healthy 15-year-old-male was found unconscious
at the base of a ravine, where he was playing with friends at hide
and seek. He was therefore unwitnessed when the event hap-
pened; however, he had no signs indicating a severe fall (no bruis-
es or contusions on his face or body, other than left sided subga-
leal swelling). On arrival at the pediatric trauma centre, his
Glasgow Coma Scale score was 6. After initial assessment and in-
tubation, the patient underwent an urgent computed tomography
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(CT) scan of the head revealing extensive basal SAH out of keep-
ing with his injuries. CT angiography (CTA) revealed a small,
wide neck aneurysm arising from the dorsal aspect of the supra-
clinoid ICA at a non-branching site (fig. 1).

After ensuring clinical stability, the patient underwent cerebral
digital subtraction angiography (DSA), at which time an increase
in the size of aneurysm was appreciated. The initial radiological
impression was that the CTA had underestimated the size of the
lesion. Given its morphology and location, it was felt that endovas-
cular coiling could be successful, and was attempted within 10
days of ictus. Although initial post-coiling angiography demon-
strated no further filling of the aneurysm sac (fig. 1), interval
growth of the aneurysm during the procedure was appreciated.
Due to its location at a non-branching site, initial morphological
appearance and aggressive growth pattern over a short interval,
our impression was revised and the possibility that this lesion rep-
resented a BBA rather than traumatic pseudoaneurysm was raised.

Follow-up magnetic resonance imaging and angiography
(MRI/MRA) one month after intervention demonstrated interval
growth of the aneurysm with medial displacement of the coil
mass (fig. 2). After confirmation of recanalization with DSA, a
second attempt at coiling was made. Again, an apparently satis-
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Fig. 2. Cerebral angiogram with 3-D re-
constructions (a-c) showing the enlarged
aneurysm sac. d Despite suspected growth
of the aneurysm during the interventional
procedure, successful coiling was achieved
using three detachable coils. Follow-up
MRA (e) and cerebral angiogram (f) dem-
onstrated regrowth of the aneurysm at the
neck, with coil impaction at the dome.

factory coiling was achieved, although with some neck remnant
evident at the end of the procedure. A follow-up MRA at 5 days
demonstrated further growth, after which a decision was made to
treat the lesion operatively.

After successful balloon test occlusion of the left ICA, the pa-
tient was brought to the operating room for clipping of the aneu-
rysm. Intraoperatively, the lesion and the adjacent proximal seg-
ment of the ICA were noted to have a diseased, friable adventitial
surface and an appearance consistent with previously reported
cases of blister-like aneurysms. An attempt to clip the aneurysm
primarily resulted in a side-wall rupture of the ICA, necessitating
trapping of the lesion. Intraoperative angiography demonstrated
no further filling of the aneurysm and collateral flow through the
anterior and posterior communicating arteries to supply the left
anterior circulation (fig. 3).

MRI immediately postoperatively demonstrated a small in-
farct involving the left frontal lobe, caudate and posterior limb of
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the internal capsule. This was associated with a new-onset aphasia
and facial droop, which resolved within 72 h of onset. At one-year
follow-up, the patient has returned to school and is performing at
his scholastic and social baseline, with no focal deficits. Follow-up
MRA demonstrates improved blood flow in the distal left ICA,
through posterior communicating collateral supply (fig. 3).

Discussion

Pediatric aneurysms are rare, representing 0.5-4.6%
of surgically treated cases [5]. Compared with adult le-
sions, they demonstrate a predilection for uncommon
anatomic locations (ICA bifurcation, posterior circula-
tion, etc.), complex morphology and a fourfold likelihood
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Fig. 3. Lateral (a) and AP (b) intraoperative angiogram images demonstrating no further filling of the aneurysm
following aneurysm trapping. The left anterior circulation is being supplied by collateral flow through the an-
terior and posterior communicating arteries. Follow-up MRA showed ongoing obliteration of the left supracli-
noid aneurysm (c), with recanalization of the ICA (d) as a result of collateral flow.

of symptomatic hemorrhage [2, 6]. The proportion of
traumatic and infective aneurysms is also much higher in
this cohort, with posttraumatic etiologies accounting for
14-39% of all pediatric lesions [6-8].

Traumatic aneurysms of the supraclinoid ICA are ex-
ceedingly rare, with only 39 reported cases in the litera-
ture [9, 10]. Of these, only two clearly reported involve-
ment the dorsal surface of the supraclinoid ICA; both in
adults [11]. The proposed pathophysiology of these le-
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sions is direct vessel injury from basal skull fracture, tear-
ing or contusion of the vessel on the anterior clinoid, or
overstretching of this segment relative to the tethered
cavernous portion during impact. This results in dissec-
tion (between intima and media), partial disruption (in-
volving intima and/or media) or complete disruption of
the dorsal ICA and subsequent dissecting, true or false
aneurysm formation remote from a branching site with
irregular borders and a propensity to increase in size.
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Catastrophic rupture is observed in 31% of cases, with
mortality of up to 50% [8, 11-13]. Most traumatic aneu-
rysms present in a delayed fashion, ranging from hours
to years after the inciting trauma. Rupture is the most
common early presentation, bi-modally distributed at
24 h and 3 weeks after trauma. Delayed presentations are
more often associated with mass effect after aneurysmal
growth [11, 14].

Our case differs from previously reported traumatic
aneurysms in this region in a number of ways. First, the
concomitant presentation of trauma and SAH is uncom-
mon. The paucity of historical information makes it im-
possible to determine if the SAH preceded the fall or re-
sulted from it; however, we had no indications of a violent
fall either on the CT head (which failed to demonstrate
cerebral contusions), or on the face and body (aside from
mild subgaleal swelling on the left side). Second, the ini-
tial blister-like appearance of the lesion, without dissec-
tion of the ICA, is also an uncommon morphological
trait. Third, the sustained growth without associated re-
bleeding and initially successful coiling suggest that
while this was clearly not a stable aneurysm, its behavior
was also inconsistent with a false aneurysm or pseudo-
aneurysm. As such, we are left to consider an alternate
explanation - that this lesion may represent a BBA. While
no histological confirmation is possible, the intraopera-
tive visualization of a friable and diseased adventitia,
both on the lesion as well as proximally on the ICA, sup-
ports this theory.

BBAs represent 0.9-6.6% of ICA aneurysms in cur-
rently reported series [15, 16]. They often present as small,
hemispherical bulges at non-branching sites of the supra-
clinoid ICA, although other locations have been reported.
Histologically, a focal defect of the intima and internal
elastic lamina is typically observed, with a thin fibrous
adventitial layer lacking typical collagen resulting in
marked weakness of the aneurysm wall [17, 18]. These le-
sions often demonstrate rapid change in both size and
morphology, occasionally with progression from a blister
to saccular shape, as in our case [19]. The underlying
pathogenesis of these lesions is contentious, although
atherosclerotic or hypertensive focal ulceration and dis-
section have been proposed [18, 20, 21]. Given that trau-
matic aneurysms can also arise from dissection, it would
appear these lesions share some etiologic risk factors.

Both traumatic aneurysms and BBAs in this region are
notoriously difficult to treat. Most authors agree histo-
logical classification is of limited use in determining
treatment, as both have a propensity for growth and/or
rupture over time without treatment [14, 21]. Although
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single cases of successful treatment with primary surgical
clipping have been reported, upwards of 40-60% of cases
result in intraoperative rupture, as we observed [19, 22].
Thus, a variety of more definitive treatment strategies
have been employed either alone or in combination, in-
cluding aneurysm trapping with or without wrapping,
excision or extracranial-intracranial bypass, balloon or
surgical ligation of the ICA, and endovascular ICA recon-
struction [10, 15, 16, 18].

Timing of intervention is also controversial, with sig-
nificantly poorer outcomes for patients treated acutely
when ICA sacrifice is necessary. This is likely due to ad-
ditional ischemic insult from vasospasm in the setting of
ICA ligation, even when adequate collateral is demon-
strated angiographically [15]. Thus, some surgeons advo-
cate operating in the chronic stage, when the aneurysm
has matured and the associated vasospasm risk is dimin-
ished [23]. This must be balanced against the imminent
risk of rebleeding, which is also high in these lesions. Al-
though not the primary goal, it is likely that initial coiling
of this lesion provided sufficient support to the dome of
the aneurysm to allow delay in surgical treatment, such
that ICA ligation did not result in a significant ischemic
insult.

When acute operation is deemed necessary, high-flow
bypass should be planned in the event ICA ligation is re-
quired [10, 15]. Recent advances in endovascular stenting
have provided an alternate treatment avenue, with re-
ports of flow-diverting stent, overlapping covered stent,
and coiling assisted by stent-with-a-stent technique being
successfully used to treat these lesions [20, 22, 24-26].
With further experience, this may offer a less invasive,
early treatment avenue for these difficult lesions.

Conclusion

Pediatric aneurysms are rare, and their etiology often
differs from their adult counterparts. We report the case
of a presumed traumatic pseudoaneurysm in a 15-year-
old male whose location, clinical course, behavior and
ultimate treatment more closely resembled a BBA. The
treatment of these lesions is notoriously difficult, often
necessitating open surgical trapping and/or parent vessel
sacrifice with or without bypass and associated morbid-
ity of this invasive treatment. With further advances in
endovascular therapy, there is increasing potential for
less invasive avenues to treat these difficult aneurysms.
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