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The involvement of the internal carotid artery in dissecting aneurysm is rarely reported
in the literature and may occur as a complication of trauma, surgery, and other medical
conditions. We report a case of a 22-year-old male who was involved in a motor vehicle
accident with associated multiple orthopedic and maxillofacial fractures. During surgical
management, the patient was incidentally diagnosed with a dissecting aneurysm involving
the right internal carotid artery.

issecting aneurysms (DAs) are
uncommon arterial vascular lesions
most commonly associated with the
aorta.! The occurrence of DA in the
internal carotid artery (ICA) is exceedingly rare
with an average incidence of 2.5-3 per 100 000.>*
The pathogenesis of DA involves an arterial wall
tear that leads to subintimal hematoma resulting in
luminal narrowing, occlusion, aneurysmal dilatation,
or vascular rupture.>® DA of the ICA may occur as
a consequence of cervicocranial trauma, head and
neck surgery, and other multifactorial etiology.* In
this report, we present a rare case of DA of the ICA
occurring as a complication of facial bones trauma.

CASE REPORT

A 22-year-old male was intubated and admitted to
the intensive care unit of Sultan Qaboos University
Hospital, Oman, in March 2014 after being involved
in a motor vehicle accident with multiple injuries,
which included his lower limb, ribs, and maxillofacial
fractures. Facial bone computed tomography (CT)
showed lower anterior dentoalveolar fracture with
lingual displacement, bilateral Le Fort I fractures of
the maxillae, and medially displaced and fractured
right condylar neck [Figure 1].

As emergency management, the patient
underwent closed reduction of the dentoalveolar
fracture and open reduction and internal fixation
(ORIF) of the bilateral maxillary fractures under
general anesthesia along with orthopedic surgical
repair. Three days later, the patient underwent
ORIF of the right condylar fracture. Following
the completion of the ORIF, severe intraoperative
bleeding was encountered from the posterior
medial aspect of the condyle. All local measures of
packing failed to arrest the bleeding, and the patient
underwent emergency angiography to identify and
treat the possible source of bleeding, which was
anticipated to be from the right internal maxillary
artery. However, the angiogram did not show any
major source of bleeding in relation to the internal
maxillary artery, but identified a large DA of the
extracranial part of the right ICA [Figure 2]. The
vascular surgeon attempted surgical repair of the
identified DA. However, due to the additional
intracranial extension of the lesion this was difficult
[Figure 3]. At this time, no active bleeding was
found from the surgical site of the right mandibular
condyle. Accordingly, a decision was taken to arrange
for repair using an endovascular arterial stent, thus
avoiding ligation of the ICA. The wound was thus
closed in layers.
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Figure 1: Three-dimensional facial bone
computed tomography imaging showing Le Fort I
maxillary fracture, medially displaced and fractured
right condyle, and dentoalveolar fracture involving
the lower anterior segment.

Figure 3: Intraoperative surgical exposure
demonstrating dissecting aneurysm of the right
internal carotid artery (arrow). Note the close
anatomical relation of the lesion to the base

of skull.

Figure 2: Selective angiogram of the right internal
carotid artery (ICA) showing focal dissecting
aneurysm of the extracranial part of the right

ICA (arrows).

Six days later, through the femoral approach,
the patient underwent endovascular insertion of a
50 x 6 mm self-expandable covered arterial stent with
no distal carotid embolic protection, which resulted
in complete resolution of the vascular lesion with no
complications [Figure 4]. At nine months follow-
up, the patient showed satisfactory dental occlusion
and mandibular movements with no vascular or
cranial abnormalities.

Figure 4: Post-right internal carotid artery
stenting angiogram showing resolution of a
dissecting aneurysm.

DISCUSSION

DA are vascular pathologies defined by the existence
of a hematoma in the arterial wall.! In the head and
neck region, there are reposts of involvement of the
vertebral, cerebral, common carotid artery, and the
ICA in DAs. Although involvement of the ICA in DAs
is rare, the unilateral form is more common. However,
bilateral presentations have also been reported.*¢”

DAs of the ICA can occur spontaneously

or in association with various etiological factors
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including craniomaxillofacial trauma, head and
neck surgeries, hyperextension or hyperflexion of
the neck, fibromuscular dysplasia, and connective
tissue disorders such as Ehlers-Danlos and
Marfan syndromes.>®1°

Craniomaxillofacial fractures such as mandibular
and/or maxillary fractures have been reported to be
associated with the development of traumatic injuries
of the ICA.>""-"* Mundinger et al,'"" looked at facial
fracture patterns in association with ICA injuries. In
their study, Le Fort I and subcondylar fractures were
the only patterns showing an increased risk of injury
to the ICA without specifying the nature of the
involved vascular injury."" In our case, the etiological
factor leading to the development of DA of the ICA
was facial trauma presenting as mandibular condyle
and Le Fort I maxillary fractures, which is in line
with published literature."'~*3

The pathogenesis of DA starts with vascular
injury resulting in blood penetration into the vessel
wall causing interstitial hemorrhage and dissection.
Accumulated blood between the tunica intima and
the media results in arterial luminal narrowing. A
dissection between the media and adventitia creates
aneurysmal dilatation.>*’

The clinical presentation of DA involving the
ICA can be mild and nonspecific. The literature
reports that this form of DA formation following
craniomaxillofacial fractures is often difficult to
distinguish and lead to underdiagnosis.”'* The
clinical presentation can be immediate or occurring
within the first 24 hours and includes ipsilateral
facial pain, cervical and retinal ischemia, Horner’s
syndrome, paralysis, or stroke.>*’

Many diagnostic modalities exist for the diagnosis
of DA including ultrasonography, CT, magnetic
resonance imaging, and conventional angiography,
which is the gold standard in diagnosing arterial
dissections.'” Angiography of a DA classically
demonstrates irregular narrowing of the vessel
lumen or aneurysmal dilatation.'* In this case, the
conventional angiography revealed narrowing of the
extracranial part of the ICA, thus confirming the
diagnosis of DA.

Multiple screening guidelines are present
to illustrate cerebrovascular injuries. These are
used to screen for vertebral and carotid artery
dissection and/or injury after blunt head and neck
trauma. Biffl et al,” described a grading scale for
blunt carotid artery injuries in 1999. They found

a 0.38% incidence of blunt carotid injuries with
facial fractures being the most associated cause of
injury to the carotid artery and present in 61%
of cases.”

The management of ICA dissection is debatable
but can be broadly divided into medical, surgical, and
endovascular interventions.' Medical management
includes using anticoagulant and antiplatelet
therapies to prevent cerebral embolization of the
dissecting vessel and permanent occlusion of the
tight stenosis.’® Surgical management involves
vascular bypass, ligation, and resection and
grafting of the damaged vessel.'*'® Endovascular
stenting is a less invasive modality, which allows
immediate recanalization and is associated with less
complications.>”!® As the surgical repair failed in
our case due to the unfavorable anatomical position
of the lesion being close to the skull base, we were
not in favor of ICA ligation due to the increased
morbidity in this young patient and alternatively
used an endovascular stent that resulted in complete
resolution of the DA and a good outcome for
the patient.

CONCLUSION
Craniomaxillofacial fractures may contribute to
the development of DAs of the ICA, which may
rupture, leading to a life-threating hemorrhage and
an increase in morbidity and mortality. Utilization
of conventional angiography helps to establish the
diagnosis and provides a safe therapeutic option. All
surgeons need to be cognizant of the rare possibility
of a DA of the internal carotid as a complication of
craniomaxillofacial injury.
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