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(Abstract \

Traumatic internal carotid artery dissection (TICAD) is a condition in which the layers of the carotid artery separate, poten-
tially compromising blood flow to certain regions of the brain and leading to a stroke. The most common presentation of TI-
CAD is stroke, with 80% of patients experiencing a stroke within the first week after the trauma. It is the most frequent cause
of strokes in younger patients.

TICAD typically occurs following direct cervical trauma or blunt trauma, which can cause acceleration-deceleration forces
along with neck hyperextension and rotation, leading to an intimal tear of the carotid artery. Timely diagnosis is crucial to
minimize the potential morbidity and mortality associated with this condition.

In this case report, we present a 3 1-year-old patient who developed TICAD after a motor vehicle crash. He developed ischemic
stroke symptoms on the 3rd day of hospitalization in the intensive care unit. The patient underwent decompressive hemicrani-
ectomy and received acetylsalicylic acid, resulting in a full neurological recovery.

This case report aims to highlight the characteristics of a classic stroke secondary to TICAD and to discuss its clinical presenta-
tion, diagnostic workup, and treatment.
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Introduction asymptomatic TICAD patients following traumatic events is

Internal Carotid Artery Dissection (ICAD) can occur spontane-
ously or as a result of trauma. Traumatic internal carotid artery
dissection (TICAD) can affect either the extracranial or intra-
cranial portion of the internal carotid artery. It is a rare con-
dition, most often caused by motor vehicle accidents, amuse-
ment park activities, sports injuries, blunt trauma that leads to
excessive hyperextension or rotation of the neck, direct blows
to the anterolateral side of the neck, or cervical chiropractic
manipulation [1-3].

The reported incidence of TICAD has increased with the wide-
spread use of advanced imaging techniques, such as ultrasound,
CT angiography, and MRI. While TICAD can be asymptom-
atic in some cases, most patients eventually develop ischemic
stroke. It is one of the leading causes of stroke in young and
middle-aged adults [4]. TICAD occurs in 10-20% of such
patients, and the onset of symptoms can vary significantly.
In some cases, symptoms begin immediately (up to 10% of
cases), while in others, they may appear days or months later.

However, only 6% of blunt TICAD cases are diagnosed at the
time of initial medical evaluation. For this reason, screening of

recommended. Timely recognition and appropriate treatment
are critical to prevent fatal brain infarction [5, 6] and to mini-
mize the potential morbidity and mortality associated with the
condition.

Case Report

We report the case of a 32-year-old patient with no significant
past medical history, who sustained polytraumatic injuries sec-
ondary to a motor vehicle crash and was admitted to the emer-
gency department. Upon arrival, the patient was conscious, and
neurological examination was normal (Glasgow Coma Scale
of 15), without any disturbance of consciousness or other neu-
rological complications. However, his Airway, Breathing, Cir-
culation, Disability, and Exposure (ABCDE) assessment was
disturbed.

Physical examination revealed a blood pressure of 130/60
mmHg, a respiratory rate of 30 breaths per minute, and oxy-
gen desaturation at 40%. He was intubated and sedated based
on respiratory criteria. A trauma CT scan showed normal brain
status (Figure 1A), along with alveolar hemorrhage, pneu-
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matocele, minimal pneumothorax, and renal and splenic lac-
erations. X-ray imaging revealed an acetabular fracture, which
was planned for surgical treatment.

The patient was transferred to the intensive care unit (ICU),
where he remained intubated and sedated for three days. The
decision to stop sedation was made following a follow-up chest
imaging, which showed improvement in lung damage. During
his ICU stay, his evolution was marked by a delayed awak-
ening. A pathological transcranial Doppler (TCD) revealed
a right Pulsatility Index (PI) of 1.60 and a Diastolic Velocity
(DV) of 22, and a left PI of 1.30 with a DV of 36 (Table 1). His
pupils were in miosis.

A control brain CT scan was performed, revealing a cortico-
subcortical hypodense area with subfalcine and temporal her-
niation (Figure 1B), consistent with an extensive left middle
cerebral artery infarction. Additionally, there was cessation of
diffusion in the supply area of the right middle cerebral artery
(MCA).

Table 1: Transcranial doppler findings.

Right MCA | Left MCA
diastolic velocity | 22 36
pulsatility index | 1.60 1.30

Further investigation revealed an occluded right internal ca-
rotid artery (ICA) (Figure 2A) due to dissection, confirmed by
the abrupt cessation of opacification in the extracranial portion
of the right ICA, particularly in the cervical region in front of

the 3rd and 4th cervical vertebrae ‘Flame-shaped appearance
suggestive of dissection (Figure 2B).

The patient underwent osmotherapy and deep sedation with a
combination of Midazolam, Fentanyl, and Propofol. Addition-
ally, the patient underwent a right hemicraniectomy to relieve
cerebral edema (Figure 1C), along with an enlargement dura-
plasty. The skull bone flap was preserved by placing it between
the right anterior abdominal wall muscles. The patient was also
administered acetylsalicylic acid to reduce the risk of progres-
sive thrombosis.

Normalization of the transcranial Doppler was observed, and
the patient's neurological condition showed favorable progress.
After 10 days, the patient was extubated, regained conscious-
ness with left-sided hemiplegia, and began to properly saturate
with ambient air.

He was then transferred to the neurological department for re-
habilitation.

The patient made a remarkable neurological recovery and is
scheduled to undergo cranioplasty 8 weeks later.

Discussion

TICAD often occurs when high-velocity traumatic cerebrovas-
cular injuries are sustained. Rapid and excessive neck move-
ment, which stretches the artery, or a direct impact on the ar-
tery, can lead to a sudden defect in the intimal layer of the
carotid artery.

Figure 1: CT Scan findings: A : Normal brain CT scann , B :Right parieto-occipital
ischemic area, C:Post-decompressive hemicraniectomy CT scan.

Figure 2: CT Scan findings A: Abrupt cessation of opacification of ICA. B: Flame-
shaped appearance of ICA suggestive of dissection dissection (arrow).
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Table 2: Characteristic mechanisms of blunt carotidal injury.

Type | Mechanism

1 Direct application of force to the neck (seatbelt, strangulation, near-hanging)
2 Hyperextension and contralateral rotation of the head and neck

3 Intraoral trauma that affects the internal carotid artery at the angle of the jaw
4 Laceration of the artery resulting from basilar skull fracture

Four characteristic mechanisms of blunt carotidal injury are
listed in Table 2 [7].

This defect creates a pathway for blood to flow into the intimal
layer of the vessel, resulting in the formation of a hematoma
within the blood vessel wall, commonly referred to as a false
lumen. Blood entering this false lumen can cause stenosis or
occlusion of the carotid artery. Disruption of the elastic lamina
may lead to the expansion of the adventitia, potentially result-
ing in the formation of a traumatic aneurysm [8].

The outcome depends on whether the hematoma develops to-
wards the intima or adventitia. This process can lead to a stroke
due to complete vascular occlusion at the site of the dissection.
It may also serve as a source for thrombus formation, which
can later migrate distally, causing a stroke or transient isch-
emic attack (Figure 3) [10]. If the vessel ruptures intracrani-
ally, it may result in a subarachnoid hemorrhage. Additionally,
a pseudoaneurysm can develop as a consequence of a carotid
dissection [9].

The cervical internal carotid artery (ICA) is particularly sus-
ceptible to stretch injury in the area between the soft tissues
of the neck and the petrous canal. The distal cervical ICA is
also at risk for stretch injury over the second and third cervi-
cal vertebrae during extreme hyperextension, lateral flexion, or
rotation. Moreover, hyperflexion and significant rotation can
put the ICA in danger of compression by the angle of the man-
dible and styloid process. In our case, the portion of the ICA
that was stretched is located in front of the 3rd and 4th cervical
vertebrae.

a Intimal disruption. b Intimal disruption with thrombus forma-
tion. c Elastic laminae disruption allowing traumatic aneurysm
formation (arrows). d Hematoma within the artery wall with
luminal stenosis.

Figure 3: Traumatic cerebrovascular injuries.

The clinical manifestations of TICAD are variable and depend
on the location of the affected artery, the site and grade of the
injury, as well as the underlying clinical condition of the pa-
tient. Patients with TICAD may present with a range of symp-
toms, from mild signs such as headache, cranial nerve palsy,
or neck pain, to more severe symptoms, such as stroke [11].
The incidence of stroke following TICAD can range from 60%
to 80%, depending on the population studied [12]. The onset
of ischemic symptoms can vary significantly [13]. Typically, a
latent period exists between the time of injury and the onset of
symptoms, which can make diagnosis more challenging [14]
The average time for stroke to develop is typically between
12 to 75 hours post-trauma [3]. In our case, the asymptomatic
period lasted 5 days. One of the primary goals in managing this
condition is to establish an accurate diagnosis before a stroke
occurs [15]. In cases of severe trauma, screening for TICAD
is often recommended, as, although rare, TICAD carries high
morbidity and mortality rates (up to 43%). In our case, no clini-
cal signs were initially present, and the initial CT scan was
normal. However, the patient presented 5 days later with con-
sciousness disturbances and pathological findings on transcra-
nial Doppler ultrasound.

The diagnosis of TICAD primarily relies on neuroimaging
findings. When TICAD occurs, imaging studies are used to
assess the cerebral parenchyma and the corresponding supply
artery. The cerebral parenchyma can be easily visualized using
CT or MRI. TICAD can also be detected through conventional
angiography and magnetic resonance angiography [14,17].

The TICAD can be divided into five subtypes: 1. Luminal ir-
regularity or dissection with <25% stenosis; 2. Dissection or
intramural haematoma with >25% stenosis; 3. Traumatic aneu-
rysm; 4. Occlusion; 5. Transection (Table 3) [10].

Table 3: Blunt carotid arterial injury classification by digital

angiography.

Injury grade | Description

I Luminal irregularity or  dissection
with<25% luminal narrowing

II Dissection or intramural hematoma
with>25% luminal narrowing, intraluminal
thrombus, or raised intimal flap

1T Pseudoaneurysm

v Occlusion

\Y Transection

Due to the low incidence of TICAD, there are no evidence-
based guidelines available for its management. The treatment
for TICAD remains a subject of debate. Since cerebral infarc-
tion can occur several hours after traumatic injury, it is cru-
cial to treat TICAD promptly. When suspected, the foundation
of treatment is antithrombotic therapy, including antiplatelet
agents such as acetylsalicylic acid (AAS) and anticoagulants.
Endovascular therapy, such as mechanical thrombectomy or
stenting, may be considered in selected cases [10].
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As recently described, stenting of the carotid arteries through
an endovascular approach may provide immediate revascu-
larization, improve perfusion, and limit embolus formation in
patients presenting with embolic or hemodynamic symptoms
[18]. However, if the definitive diagnosis is made too late, vas-
cular recanalization may no longer be an option for treatment.
The present case was classified as subtype 4; however, the de-
finitive diagnosis was made 4 days after the trauma, making it
too late for treatment with vascular recanalization.

As the patient exhibited deteriorating levels of consciousness,
a decompressive craniectomy was performed to alleviate the
refractory high intracranial pressure, the patient received an-
tiplatelet drugs and made a remarkable neurological recovery,
followed by cranioplasty 8 weeks later.

The prognosis of patients with TICAD mainly depends on
the degree of stenosis and thrombosis of the dissected artery.
Therefore, we hypothesize that in some cases, the clinical pre-
sentation and prognosis of TICAD may be influenced by the
extent of collateral circulation opening [19].

Conclusion

TICAD is a rare but potentially life-threatening condition, re-
ferring to arterial dissection caused by an intimal tear in the
internal carotid artery (ICA) after trauma. Thromboembolism
and hypoperfusion are the main pathological factors. Although
TICAD is present in only 1-2% of all blunt trauma admissions,
it is becoming increasingly recognized as an important cause
of ischemic stroke.

Once considered a rare occurrence, TICAD is now being diag-
nosed more frequently in recent years, partly due to the imple-
mentation of new screening protocols such as angio-CT.

In most cases, there is a variable latent period between the in-
jury and the onset of symptomatic stroke. Early and efficient
diagnosis of TICAD is crucial for initiating appropriate treat-
ment.
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