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Abstract: Traumatic internal carotid artery dissection (ICAD), particularly in bilateral cases, is a rare
but life-threatening condition that poses diagnostic and therapeutic challenges. The cervical seg-
ment of the internal carotid artery (ICA) is especially vulnerable to injury following blunt trauma,
often leading to significant neurological sequelae. Despite established guidelines advocating con-
servative management as the initial approach, the optimal timing and criteria for endovascular in-
tervention remain areas of ongoing investigation. We report the case of a 38-year-old female who
presented with bilateral extracranial ICAD following a motor vehicle accident. Initially, the patient
exhibited right hemiparesis and aphasia, and imaging confirmed left extracranial ICAD without
critical stenosis or pseudoaneurysm formation. Conservative management with dual antiplatelet
therapy was guided by imaging findings and risk assessment and led to temporary symptomatic
improvement. However, the patient returned on the eighth day with left hemiplegia and loss of
consciousness, prompting further imaging that revealed bilateral dissection and right anterior cer-
ebral artery infarction. Given the failure of medical therapy, endovascular stenting was performed,
achieving successful revascularization and symptomatic improvement. The management of trau-
matic ICAD, particularly bilateral cases, necessitates careful risk assessment and timely interven-
tion. Our case highlights the importance of imaging in guiding the decision-making process and
balancing conservative versus invasive management strategies. Endovascular stenting, although
effective, should be reserved for cases with progressive symptoms or when medical management
fails. This report contributes to the limited literature on bilateral traumatic ICAD and underscores
the need for further research to establish evidence-based guidelines for the management of such
cases. Future studies should compare the outcomes of conservative, surgical, and endovascular in-
terventions to optimize patient care and improve prognostic outcomes.
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1. Introduction

Carotid artery dissection is an uncommon condition, with a prevalence ranging from
2.5 to 3 cases per 100,000 people annually based on population-based studies [1]. Internal
carotid artery dissection (ICAD) is characterized by a tear in the intimal layer of the artery,
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which allows blood to enter the vessel wall, creating a cleft. This can result in the for-
mation of aneurysmal dilation or a mural hematoma [2, 3]. The portion of the internal
carotid artery (ICA) located between the bifurcation of the common carotid artery and the
base of the skull is known as the cervical ICA [4]. ICAD occurs when a tear in the intimal
layer or rupture of the vasa vasorum leads to bleeding within the arterial media. This
separation of the vessel wall layers results in the creation of a false lumen, which can lead
to arterial stenosis, occlusion, or the formation of a dissecting pseudoaneurysm. While
most ICAD occur spontaneously and are more commonly observed in older patients, ap-
proximately 4% of cases are associated with severe trauma and tend to occur predomi-
nantly in younger individuals. Traumatic carotid artery dissections are often underdiag-
nosed but can be life-threatening [5]. Overall, carotid artery dissection, encompassing
both traumatic and spontaneous cases, accounts for 2% of all cerebrovascular accidents
(CVAs) in individuals under 50 years of age. While it is a rare cause of stroke, most in-
stances occur in young adults. Blunt trauma accounts for 3 to 10% of carotid artery inju-
ries, with over 90% of these injuries involving the ICA [6].

Diagnosing traumatic internal carotid artery (ICA) dissection can be challenging and
often delayed, as initial symptoms may be overlooked during the clinical assessment, es-
pecially when other injuries are present [7]. Both European and American clinical guide-
lines recommend anticoagulant and antiplatelet therapy as the initial treatment choice for
managing patients with CAD [8, 9]. Current indications for endovascular treatment of
CAD include recurrent cerebrovascular events, expansion of a dissecting aneurysm, con-
traindications to anticoagulation (such as intracranial hematomas or penetrating injuries),
and severe carotid luminal stenosis [10, 11]. CADs can be managed using open surgical
techniques such as microvascular suturing, extracranial-intracranial bypass, and throm-
boendarterectomy. Alternatively, endovascular approaches like stenting, stent-assisted
intravascular thrombolysis, and thrombectomy can also be employed [7, 12]. In recent
years, endovascular treatment (EVT) for patients with spontaneous carotid artery dissec-
tion (sCAD) has been demonstrated to be both safe and effective [13-15]. However, there
is currently no clinical classification available to guide the interventional or surgical man-
agement of spontaneous carotid artery dissection (sCAD).

We report a rare case of a 38-year-old female who developed traumatic bilateral in-
ternal carotid artery dissection because of blunt trauma. The condition was successfully
managed with stenting and double antiplatelet therapy. Blunt bilateral traumatic dissec-
tions of the ICA are extremely rare, as shown by the limited case reports and series in
medical literature. However, raising awareness about such injuries is crucial for clinicians
and healthcare teams. Increased awareness can enhance diagnostic and treatment strate-
gies by raising the index of suspicion, ultimately helping to reduce morbidity and mortal-
ity associated with trauma cases.

2. Case Report

A 38-year-old female patient presented with blunt trauma following a motor vehicle
accident and was initially transferred to our level I trauma center. Ten hours after her
initial assessment and management, she developed right hemiparesis and aphasia, mark-
ing her initial clinical presentation. Subsequent CT angiography (CTA) and magnetic res-
onance imaging (MRI) revealed a left extracranial internal carotid artery dissection accom-
panied by a left superior middle cerebral artery (MCA) infarct (Figure 1). Given the intact
left M1 perfusion and improvement in her symptoms, patient was subsequently trans-
ferred to neurology unit, where conservative treatment and dual-antiplatelet therapy with
Aspirin 80 mg once daily and clopidogrel (75 mg daily) were initiated on the day follow-
ing the trauma.

After 7 days, she showed excellent recovery and was discharged with mild right
hemiparesis and dysarthria. On the 8th day, the patient experienced loss of consciousness
and left hemiplegia, representing her second clinical presentation. An emergency MRI
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and CT angiography (CTA) were conducted, revealing a right anterior cerebral artery
(ACA) infarction, along with right extracranial internal carotid dissection and complete
occlusion of the right internal carotid artery, resulting in limited blood supply from the
left carotid artery (Figure 2). This led to the conclusion of bilateral extracranial internal
carotid dissection due to blunt trauma.

Figure 1. Diffusion-weighted Magnetic Resonance Imaging (DWI) taken one day after the
onset, showed new ischemic lesions in the left hemisphere, and T2 showed thrombosis in
the left internal carotid artery.

Figure 2. Magnetic Resonance Imaging (A) and angiogram (B) showed new ischemic le-
sions in the right hemisphere and bilateral common carotid dissection. A thrombus or
intimal flap is recognized in the right common carotid artery (CCA) (C).

She was transferred to the catheterization lab for diagnostic angiography, which con-
firmed dissection of the bilateral common carotid arteries. After the failure of conservative
management and the occurrence of bilateral carotid artery dissection, we decided to pro-
ceed with endovascular treatment by stenting both affected arteries. Under local anesthe-
sia, a 9F guiding catheter was advanced into the right common carotid artery (CCA). Due
to the length of the dissected lesion, two stents were required to adequately cover the
entire area. A guide wire was navigated into the right internal carotid artery beyond the
dissection, and primary stenting was performed using a 6x8x40 mm stent for the distal
part of the dissection, completed without distal protection due to the operator's expertise.
Subsequently, a 7x9x40 mm stent was deployed in the proximal segment, overlapping the
first stent. Together, these two stents effectively covered the entire lesion, resulting in the
immediate disappearance of the thrombus and intimal flap.
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The contralateral lesion was treated in the same manner as the first, with carotid ar-
tery stenting performed accordingly. A 6x8x40 mm stent and a 7x9x40 mm stent were
deployed to completely cover the lesion of the common carotid artery (CCA) dissection,
replicating the approach used on the right side (Figure 3). After stenting, the patient con-
tinued dual-antiplatelet therapy with aspirin (80 mg once daily) and clopidogrel (75 mg
daily). Her symptoms improved significantly, and the following day, she regained con-
sciousness, exhibiting complete responsiveness and eye contact, along with dysarthric
speech and mild paresis. Follow-up computed tomography (CT) imaging performed 2
days post-stenting revealed a minor infarction in the right hemisphere (Figure 4).

Figure 3. Right carotid angiograms after stent placement revealed good patency of the
right CCA.

Figure 4. Follow-up Computed tomography imaging 2 days after stenting showed a mi-
nor infarction in the right hemisphere.

In the case described, the initial decision to delay endovascular intervention was
guided by imaging findings and risk assessment. When the patient first presented with
right hemiparesis and aphasia, imaging (CT angiography and MRI) confirmed a left ex-
tracranial internal carotid artery dissection without critical luminal stenosis or pseudoan-
eurysm formation. The patient showed symptomatic improvement with conservative
management, which aligned with established guidelines recommending anticoagulant or
antiplatelet therapy as the first-line approach when symptoms are stable and there are no
high-risk imaging features. However, after the patient's subsequent presentation with loss
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of consciousness and left hemiplegia, further imaging revealed bilateral extracranial in-
ternal carotid dissections with significant progression. At this point, the decision was
made to proceed with stenting, as the recurrent ischemic events despite conservative man-
agement indicated a failure of medical therapy.

3. Discussion

Most internal carotid artery (ICA) dissections occur spontaneously; however, there
is a lack of clinical data regarding ICA dissections resulting from trauma. Additionally,
the bilateral occurrence of traumatic ICA dissections is particularly rare [7], making this
case a valuable addition to the existing literature our paper provides a comprehensive
overview of clinical presentation, diagnostic methods, management strategies, and pa-
tient outcomes. Bilateral ICA dissection can occur spontaneously or as a result of multiple
traumas, particularly blunt neck trauma from motor vehicle accidents, with a prevalence
of 4% [16]. Early diagnosis is crucial for optimal prognosis in emergency settings. Any
patient with a neck injury, including those from car accidents, strangulation, or choking,
should undergo arterial imaging. Initial ultrasound with Doppler imaging is a rapid and
effective assessment, while CT scans and CT angiography remain the primary diagnostic
tools for cerebrovascular pathologies [17]. Patients may present with headaches, transient
ischemic attacks (TIAs), face or neck pain, or stroke, though many remain asymptomatic
[18]. Neurologic deficits can manifest later in blunt trauma cases, necessitating prompt
imaging, as strokes often result from distal embolization of thrombi formed at the dissec-
tion site [19].

Most traumatic ICA dissections respond well to antiplatelet or anticoagulant therapy,
which can prevent primary or recurrent ischemia. However, in cases of persistent ische-
mia despite optimal medical management, endovascular or surgical intervention may be
necessary [18]. Recent guidelines recommend a minimum of three months of antithrom-
botic therapy for ICAD management, with stenting reserved for patients with recurrent
ischemic events despite medical therapy [20]. The 2011 guidelines from the Society of Vas-
cular Surgery for managing extracranial carotid and vertebral artery diseases recommend
considering surgical or endovascular treatment if conservative management fails, with
endovascular therapy (EVT) generally preferred over open surgery [21].

EVT aims to improve distal blood flow and reduce stroke and mortality risk by
achieving immediate revascularization. Studies have shown EVT’s high success rate and
acceptable postoperative complication levels. However, EVT is not recommended during
the acute phase unless symptoms worsen rapidly due to thromboembolism or hypoperfu-
sion [15, 22-24]. A systematic review by Bontinis et al. [13] included 24 trials with 1,224
CAD patients undergoing carotid artery stenting. It categorized patients into immediate
CAS and CAS after failed medical therapy. The results showed that CAS following failed
medical therapy was associated with lower mortality and complication rates compared to
immediate CAS, suggesting EVT should be reserved as a secondary option when medical
therapy fails.

Another systematic review of 21 studies with 191 patients (179 undergoing 190 CAS
procedures) demonstrated a 100% technical success rate for CAS [25]. No major cardio-
vascular events occurred within 30 days in either traditional CAS or flow-diverting Pipe-
line Embolization Device (PED) groups. Long-term follow-up showed excellent recanali-
zation and pseudoaneurysm occlusion rates, with very low retreatment rates, supporting
the safety and efficacy of these treatments. While CAS is effective in preventing recurrent
stroke and TIA in traumatic ICAD cases, there are challenges, including the technical dif-
ficulty of microcatheterizing the true lumen. Misnavigation may worsen the condition or
lead to thrombus dislodgement, necessitating a microcatheter angiogram to confirm ac-
curate lumen access. Endovascular treatment for traumatic CAD has been reported in
small case series but is not routinely recommended due to the low recurrence rate of dis-
sections and risks such as embolization during stent placement and reperfusion injuries
[12, 26, 27].
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A recent study comparing surgical versus conservative management in carotid artery
dissection showed no significant difference in stroke recurrence. However, surgical inter-
vention demonstrated better symptom resolution and stroke prevention in patients unre-
sponsive to conservative management, indicating a potential role for surgery in select
cases and the need for further trials to evaluate its efficacy [28]. Currently, studies directly
comparing surgical and endovascular approaches for traumatic ICAD are lacking, high-
lighting the need for future research to determine if the endovascular approach offers su-
perior short- and long-term outcomes. The effectiveness of endovascular stent treatment
in emergency settings still requires further investigation.

4. Conclusion

Traumatic internal carotid artery dissection (ICAD), particularly bilateral cases, re-
mains a rare but critical condition requiring timely diagnosis and intervention. This case
adds valuable insights to the limited literature on traumatic ICAD, highlighting the im-
portance of early imaging and the role of targeted endovascular therapy in cases with
recurrent ischemic events despite optimal medical management. As recommended by
current guidelines, initial treatment should start with anticoagulant and antiplatelet ther-
apy. Endovascular intervention should be reserved for patients who experience recurrent
ischemic events despite optimal medical therapy. While endovascular treatment shows
promising outcomes in both technical success and long-term patency, it is best reserved
for cases unresponsive to conservative therapy. Our case underscores the effectiveness of
stenting in such scenarios, contributing valuable insights to the existing literature. Future
studies should focus on directly comparing surgical and endovascular approaches to op-
timize treatment strategies for traumatic ICAD.
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