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Spontaneous Thrombosis of a Basilar Artery
Traumatic Aneurysm in a Child

Laurie A. Loevner, Tricia Y. Ting, Robert W. Hurst, Herbert I. Goldberg, and Luis Schut
Summary: Traumatic aneurysms are rare and occur most
commonly in young adults; however, the relative frequency
in the pediatric population is high, owing to the low prev-
alence of congenital saccular aneurysms in children. Trau-
matic aneurysms typically involve the anterior circulation,
and spontaneous thrombosis is uncommon; hence, surgery
is usually necessary. We present a case of a posttraumatic
aneurysm in a child that occurred after a fall from a large
height and that spontaneously thrombosed.

Intracranial aneurysms in the pediatric age group are un-
common. Clinical presentation is usually related to mass effect
associated with large aneurysms or intracranial hemorrhage.
Traumatic aneurysms are rare, constituting less than 1% of all
intracranial aneurysms (1). They occur more commonly in
males, with a ratio of 2:1 or 3:1 relative to females, most likely
reflecting the greater frequency of trauma among males. In
addition, the majority of aneurysms associted with trauma oc-
cur in young adults, with approximately 30% of reported cases
occurring in children and adolescents before the age of 20 years
(2). However, because congenital aneurysms are rare in the
pediatric population, the relative frequency of trauma-induced
aneurysms in children is high. The vast majority of traumatic
aneurysms involve branches of the middle and anterior cerebral
arteries (2–5) or the internal carotid artery at the level of the
skull base (1, 4, 5). They rarely involve the posterior circulation
(3, 6–8), and are extremely unusual in the basilar artery; we
found fewer than 10 cases reported in the past three decades
(3, 9, 10).

Spontaneous thrombosis of intracranial aneurysms is un-
common, but has occasionally been described (1, 11). We
report a case of complete spontaneous thrombosis of a pre-
sumed posttraumatic giant aneurysm of the basilar artery.

Case Report

A 7-year-old boy was admitted to a hospital in Bosnia-
Herzegovina in 1989 with a left third nerve palsy and a sudden
change in mental status manifested by a depressed level of
consciousness. A computed tomographic (CT) scan of the head
reportedly showed a midbrain hematoma. Cerebral angiogra-
phy showed a giant aneurysm arising from the distal basilar
artery at the level of the superior cerebellar and posterior
cerebral arteries. Angiography also showed a clot within a
portion of the aneurysm (Fig 1A and B). The patient’s medical
history was remarkable only for a significant closed-head injury
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sustained from a fall while playing 9 months prior to presen-
tation, at which time a head CT study was reportedly normal.

Owing to war in his nation, the patient was lost to follow-up
and was not seen again until 13 years of age, at which time his
left third nerve palsy was again noted. Because he was known
to have an aneurysm and because of the high likelihood of
rupture associated with these lesions, he was sent to the United
States for further management. A head CT scan showed an
extraaxial mass with a partially calcified rim in the prepontine
and suprasellar cisterns, consistent with an aneurysm (Fig 1C).
Cerebral angiography showed filling of the distal basilar artery
and its branches; however, it failed to opacify the aneurysm
shown previously, consistent with complete interval thrombosis
(Fig 1D and E). The patient was discharged the next day in
good condition.

Discussion
The vast majority of cerebral aneurysms are true aneurysms

that involve all layers of the arterial wall, including the internal
elastic lamina, the media, and the adventitia. Most true aneu-
rysms are congenital in nature, although their appearance in
childhood is uncommon. They usually occur in the circle of
Willis at the bifurcation of arteries, with approximately 33%
arising at the anterior communicating artery, 33% at the origin
of the posterior communicating artery, 20% at the middle
cerebral artery bifurcation, and 14% involving the vertebral
and basilar circulation.

In contrast to true aneurysms, pseudoaneurysms may result
from rupture of a true aneurysm, or typically are mycotic or
posttraumatic in nature. They result from injury to one or more
layers of the arterial wall (3). Although uncommon, traumatic
pseudoaneurysms may occur after penetrating or blunt head
trauma. In penetrating trauma, the pathogenesis is usually
related to direct arterial injury from projectiles, to bone frag-
ments associated with depressed skull fractures, or to iatro-
genic causes (2, 3). In closed head injuries, the mechanism of
arterial injury may involve vessel stretching and torsion, or
compression against the dura or bony prominences, such as the
anterior clinoid process or clivus (9).

Traumatic intracranial aneurysms most commonly involve
the anterior circulation. Ventureya (2) et al found that of 131
traumatic aneurysms, the majority involved the anterior cere-
bral (38%), internal carotid (29%), and middle cerebral (25%)
arteries. Only 8% occurred in the posterior circulation (verte-
brobasilar system). In a review of 250 traumatic intracranial
aneurysms, Quattrocchi et al (6) found that approximately half
involved the internal carotid artery and almost half involved
branches of the middle and anterior cerebral arteries. Less than
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FIG 1. A 7-year-old boy with a left
third nerve palsy and a history of head
trauma.

A and B, Lateral and anteroposterior
projections from a subtracted angio-
gram of the left vertebral artery show a
giant aneurysm arising from the nar-
rowed distal basilar artery at the level
of the superior cerebellar and posterior
cerebral arteries. The aneurysm has an
irregular contour and projects lateral to
and along the course of the parent
vessel (basilar artery).

C, Axial unenhanced head CT scan
shows an extraaxial mass in the pre-
pontine/suprasellar cisterns, at the ex-
pected
location of the distal basilar artery. The
mass is heterogeneous with course

rim calcification, in particular along the anterior margin. In addition, high attenuation is seen in the posterior portion of the aneurysm,
consistent with clot.

D and E, Anteroposterior and lateral projections from a digital subtraction arteriogram of the left vertebral artery show opacification
of the basilar artery with reflux down the right vertebral artery. The aneurysm seen in the initial angiogram is no longer present, consistent
with interval spontaneous thrombosis. There is narrowing of the distal basilar artery. A bilateral carotid arteriogram (not shown) showed
large posterior communicating arteries, which provided flow to the posterior cerebral arteries.
10% involved the posterior circulation, with involvement of the
basilar artery rare, constituting only 2% of all cases.

Catastrophic rupture of pseudoaneurysms occurs in up to
31% of reported cases (4). Clinical presentation is typically
related to subarachnoid, intraparenchymal, or intraventricular
hemorrhage (1, 4). Aneurysms of the cavernous internal ca-
rotid artery may be accompanied by cranial nerve palsies,
ophthalmoplegia, or massive epistaxis (12). Neurologic deteri-
oration may occur over the course of hours, or symptoms may
be slowly progressive over weeks, months, or even years (2, 13).
Many patients, however, present within several weeks after
injury (2). Because of the high risk of rupture, it is imperative
that the clinician have a high index of suspicion and consider
the diagnosis in the appropriate clinical setting; for example, a
history of head trauma (especially penetrating trauma) with
neurologic deterioration, progressive cranial nerve deficits, or
recurrent epistaxis (2, 4, 13).

There is controversy over the timing of angiography in pa-
tients who are thought to have vascular injuries resulting from
trauma. Initial angiograms obtained within 1 or 2 days of
trauma may be normal; however, follow-up angiograms ob-
tained weeks to months later may reveal an aneurysm (1).
This observation prompted recommendations to delay an-
giography in order to optimize visualization of aneurysms
after brain injury (5). However, a recent prospective study
comparing the outcome of posttraumatic patients undergoing
early and delayed angiography concluded that it was not safe
to postpone angiography in patients who were highly likely to
have a vascular injury (14). When angiographic findings in the
acute period are normal, a repeat study is necessary, given the
frequency of delayed aneurysmal formation.

The high mortality associated with rupture necessitates
early, definitive intervention. Pseudoaneurysms generally do
not have discrete necks and are often friable so that surgical
clipping may not be an option. Trapping, in which clips are
placed on the parent vessel both proximal and distal to the
aneurysm, followed by aneurysmal excision, is a preferred
method of treatment. Interventional radiologic techniques,
including placement of Guglielmi detachable coils within an-
eurysms, or occlusion of the parent vessel with detachable
balloons or coils for aneurysms located at the skull base or
intracavernous aneurysms, have gained acceptance (12). Re-
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cently, liquid thrombotic material, such as cellulose acetate
polymer, which attaches to irregular vessel walls, has been used
successfully to embolize pseudoaneurysms (15).

Complete, spontaneous occlusion of cerebral aneurysms, as
occurred in our patient, is relatively rare (1, 11). Fewer than
15% of traumatic cerebral aneurysms heal spontaneously (11).
Definitive proof of trauma as the cause of an intracranial
aneurysm is often difficult, owing to lack of a pathologic report,
as in the present case. However, given our patient’s history of
significant closed head trauma with a reportedly normal head
CT study at the time of injury, the interval development of a
calcified giant aneurysm in the prepontine cistern on follow-up
CT, and the angiographic appearance, a diagnosis of posttrau-
matic aneurysm seemed likely.

References
1. Benoit BG, Wortzman G. Traumatic cerebral aneurysms. Clinical

features and natural history. J Neurol Neurosurg Psychiatry 1973;
36:127–138

2. Ventureyra EC, Higgins MJ. Traumatic intracranial aneurysms in
childhood and adolescence: case reports and review of the litera-
ture. Childs Nerv Syst 1994;10:361–379

3. Haddad FS, Haddad GF, Taha J. Traumatic intracranial aneu-
rysms caused by missiles: their presentation and management.
Neurosurgery 1991;28:1–7

4. Buckingham MJ, Crone KR, Ball WS, Tomsick TA, Berger TS,
Tew JM Jr. Traumatic intracranial aneurysms in childhood: two
cases and a review of the literature. Neurosurgery 1988;22:398–408
5. Kieck CF, de Villiers JC. Vascular lesions due to transcranial stab
wounds. J Neurosurg 1984;60:42–46

6. Quattrocchi KB, Nielsen SL, Poirier V, Wagner FC Jr. Traumatic
aneurysm of the superior cerebellar artery: case report and review
of the literature. Neurosurgery 1990;27:476–479

7. Morard M, de Tribolet N. Traumatic aneurysm of the posterior
inferior cerebellar artery: case report. Neurosurgery 1991;29:438–
441

8. Paul GA, Shaw CM, Wray LM. True traumatic aneurysm of the
vertebral artery: case report. J Neurosurg 1980;53:101–105

9. Shaw CM, Alvord EC Jr. Injury of the basilar artery associated
with closed head trauma. J Neurol Neurosurg Psychiatry 1972;35:
247–257

10. Bank WO, Nelson PB, Drayer BP, Wilkins RH, Rosenbaum AE.
Traumatic aneurysm of the basilar artery. AJR Am J Roentgenol
1978;130:975–977

11. Nakstad P. Spontaneous occlusion of traumatic pericallosal aneu-
rysm and pericallosal artery. Neuroradiology 1987;29:312

12. Han MH, Sung MW, Chang KH, Min YG, Han DH, Han MC.
Traumatic pseudoaneurysm of the intracavernous ICA presenting
with massive epistaxis: imaging diagnosis and endovascular treat-
ment. Laryngoscope 1994;104;370–377

13. Yazbak PA, McComb JG, Raffel C. Pediatric traumatic intracra-
nial aneurysms. Pediatr Neurosurg 1995;22:15–19

14. du Trevou MD, van Dellen JR. Penetrating stab wounds to the
brain: the timing of angiography in patients presenting with the
weapon already removed. Neurosurgery 1992;31:905–911

15. Kinugasa K, Mandai S, Tsuchida S, Kamata I, Ohmoto T. Direct
thrombosis of a pseudoaneurysm after obliteration of a carotid-
cavernous fistula with cellulose acetate polymer: technical case
report. Neurosurgery 1994;35:755–759


