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Basilar artery pseudoaneurysm presenting at
5-month follow-up after traumatic atlanto-occipital
dislocation in a 7-year-old girl treated with
intracranial stent placement and coiling
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SUMMARY
Atlanto-occipital dislocation (AOD) is a grave injury that
is rarely survivable. Patients who do survive often have
long-term sequelae resulting from the intracranial
damage sustained during the traumatic event. The high
impact needed to cause AOD is translated to the
intracranial vessels, which can lead to vascular injury.
Pseudoaneurysm is one of the possible outcomes of
damage to the vessel wall. We present a case of basilar
artery pseudoaneurysm diagnosed 5 months after a
traumatic AOD who was treated with intracranial stent
placement and coiling.

BACKGROUND
Atlanto-occipital dislocation (AOD) is frequently a
fatal injury that usually occurs after a high impact
trauma. In cases of survival, significant intracranial
damage and permanent neurologic deficit is a
common occurrence. Intracranial vascular struc-
tures are exposed to significant shearing forces
when the skull and spinal column experience a
high-speed acceleration-deceleration. Shearing of
the vessel can lead to vessel wall damage with pro-
gression to pseudoaneurysm formation or arterial
dissection.1 Because of the morbid nature of AOD,
there is a paucity of literature addressing the long-
term follow-up of functioning survivors. We
present the case of a 7-year-old girl who survived
an AOD and presented with a delayed mid-basilar
pseudoaneurysm 5 months after the initial trauma
who was treated with stent-assisted coiling.

CASE PRESENTATION
A 7-year-old girl presented to our institution after
being an unrestrained passenger in a high-speed
motor vehicle collision. The Glasgow Coma Scale
score reported at the scene was 3T. The initial brain
CT showed diffuse cerebral edema, subarachnoid
hemorrhage within the basal cisterns and subdural
hemorrhage. The patient was also noted to have AOD
with significant prevertebral edema (figure 1A,B).
The initial MRI of the brain showed T2 signal
hyperintensity in the brainstem, specifically the
caudal pons and medulla. Ventriculostomy and a
cranial ring were placed in the acute period. The
patient underwent occipital to C3 fusion for defini-
tive management as well as a ventriculoperitoneal
shunt for persistent hydrocephalus. During the

patient’s prolonged hospital course she was treated
for several concomitant abdominal and orthopedic
injuries. Five months after the initial trauma the
patient had residual weakness of the upper and
lower extremities on the right requiring a wheel
chair, as well as hyper-reflexia of the lower
extremities.

INVESTIGATIONS
The initial follow-up MRI of the brain at 3 months
showed a dark T2 signal lesion distorting the pons
(figure 2A). A follow-up CT angiogram 5 months
after the trauma showed development of a large
saccular pseudoaneurysm arising from the basilar
artery (figure 2B). Digital subtraction angiography
was then performed and revealed a mid-distal
basilar artery multilobulated pseudoaneurysm
measuring 10 mm×12 mm with a 5.5 mm neck
(figure 3A).

TREATMENT
The patient was started on a dual antiplatelet
regimen consisting of 81 mg aspirin and 50 mg clo-
pidogrel (Plavix; Bristol-Meyers Squibb, New York,
USA) based on the patient’s weight 7 days prior to
the procedure. Under general anesthesia, the right
common femoral artery was punctured retrograde
and a 6 F sheath placed. A 6 F MPC guide catheter
(Cordis, Miami Lakes, Florida, USA) was advanced
into the right vertebral artery. A right vertebral arter-
iogram was obtained in the anteroposterior and
lateral projections. Intravascular ultrasound demon-
strated evidence of a dissection in the region of the

Figure 1 (A) Sagittal CT of the head and cervical spine
in bone windows at the time of injury demonstrating
atlanto-occipital dislocation (arrow). (B) Sagittal
T2-weighted MRI showing prevertebral edema (arrow).
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pseudoaneurysm. The patient was treated by jailing the micro-
catheter within the pseudoaneurysm, with ‘off-label’ placement
of a 3 mm×20 mm Neuroform EZ stent (Stryker Neurovascular;
Freemont, California, USA) across the neck of the pseudoaneur-
ysm. This off-label use of a Humanitarian Device Exemption
(HDE) device was communicated to the Institutional Review

Board and to the manufacturer as per protocol in the USA.
Nineteen coils were placed within the pseudoaneurysm and a
follow-up angiogram showed no occlusion of the parent vessel
and only minimal filling of the pseudoaneurysm neck (figure 3B).

OUTCOME AND FOLLOW-UP
At 3-month follow-up, magnetic resonance angiography with
contrast showed no evidence of pseudoaneurysm recurrence.

DISCUSSION
AOD has long been considered a grave injury resulting in imme-
diate death or significant neurologic damage (quadriparesis,
vegetative state). Recent reports have suggested that AOD is a
survivable injury in cases without a high cervical cord injury.2 In
such cases, complete or incomplete neurologic deficits occur
most of the time.3 Although significant intracranial damage with
AOD is common, there are no reports of basilar artery pseudoa-
neurysm after traumatic AOD.

Basilar artery pseudoaneurysm as a result of trauma is a rare
but reported event. It is often the result of penetrating trauma4

or adjacent fracture.5 There is one case report of a traumatic
basilar pseudoaneurysm without an associated skull fracture.6 In
that case, there was immediate development of a pseudoaneur-
ysm (post-trauma day 1), unlike our patient who was found to

Figure 2 (A) Axial T2-weighted MRI 5 months after the initial trauma
showing a dark signal lesion distorting the pons (arrow). (B)
Three-dimensional reconstruction CT angiogram 5 months after the
initial trauma showing development of a large saccular aneurysm
arising from the mid-distal basilar artery (arrow).

Figure 3 (A) Anterior posterior right vertebral artery angiogram confirms the findings of the CT angiogram. (B) Post-intervention right vertebral
angiogram showing normal filling of the parent vessel with only minimal filling of the aneurysm neck. (C) Axial contrast enhanced magnetic
resonance angiogram 3 months after coil placement showing no filling of the pseudoaneurysm with metal artifact from the coils.

2 Griauzde J, et al. BMJ Case Reports 2013. doi:10.1136/bcr-2012-010573

Hemorrhagic stroke



have a pseudoaneurysm 5 months after the trauma. The authors
postulated that acceleration-deceleration caused shearing of the
basilar artery or compression of it against the clivus, which
damaged the arterial wall.6 We believe that this is a likely mech-
anism for the formation of pseudoaneurysm in our case as well.
The traumatic forces that caused dissociation of the occiput
from the spine probably placed significant shear stress on the
basilar artery, thus tearing the layers of the vessel wall and
forming a pseudoaneurysm.1 This hypothesis is further strength-
ened by the evidence of high signal within the brainstem of our
patient, which could have been due to small perforator vessel
shearing.6

Stent-assisted coiling was determined to be the best treatment
option given the wide aneurysm neck (>4 mm). This technique
has become a promising option for dissecting or wide-necked
‘true’ or ‘pseudo’ aneurysms.7–11 As an additional benefit in
cases of dissection, the stent bolsters the true lumen and traps
the associated hematoma.10 Although stent coiling is not
without risk, in the past definitive management of basilar pseu-
doaneurysm has progressed to vessel sacrifice.5 With stent
coiling this morbid option can be avoided, allowing for better
outcomes and preserved neurologic function in treated patients.
The coil mass theoretically could contribute to persistent com-
pression of the descending corticospinal tract resulting in per-
manent spasticity. In the future, flow diverting stents may have a
role in the treatment of this condition, thus avoiding mass effect
from placement of coils in the pseudoaneurysm.

Learning points

▸ Traumatic atlanto-occipital dislocation (AOD) is a possible
mechanism for development of an intracranial vessel
pseudoaneurysm.

▸ Monitoring of the intracranial vasculature for development
of pseudoaneurysm is reasonable in the long-term follow-up
of patients with AOD.

▸ Failure to adequately follow patients after AOD could lead to
a devastating outcome.

▸ Stent-assisted coiling is a feasible treatment option for a
traumatic mid-basilar pseudoaneurysm or dissection.
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