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CASE REPORT

Internal carotid artery dissection due to direct
mechanical damage caused by the ipsilateral
elongated styloid process. A 4-year follow-up
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Abstract

Internal carotid artery dissection (ICAD) is a complex clinical problem with a multi-causal etiology, in which the
intima of the artery ruptures and is detached by the inflowing blood. Causes include trauma, intense exercise,
vomiting, prolonged retroflexion of the neck, and spontaneous dissection. The therapy for this condition consists
of treatment with anticoagulants or through endovascular intervention in recurrent cases. The aim of this paper
is to present a case of ICAD in a young woman complicated by an ischemic stroke caused by an elongated
styloid process. This abnormality was found in 3D computed tomography. In the described case, it was decided
to start pharmacotherapy and withdraw from the endovascular treatment due to the technical difficulties of
the procedure. The patient had been followed up regularly up to 4 years dfter the incident.

An elongated styloid process may be the cause of Eagle’s syndrome classified into two types: classical type,
and the rare carotid artery type, a component of which is ICAD. It is estimated that the styloid process in this
form occurs in 4% of the population, which may indicate that the amount of ICAD caused by this variant of
the styloid process is underestimated and should be included in the differential diagnosis of ischemic stroke in

young people.
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Introduction

Carotid artery dissection (CAD) is a multicausal
condition where the layers of the carotid artery are
spontaneously separated [1]. It is often caused by neck
injuries, especially extreme neck rotations or extensions
[2]. This can lead to recurrent ischemic events such
as transient ischemic attack (TIA) [3]. CAD is a major
cause of stroke in young (< 50 years old) patients
[4]. Therapy of carotid artery dissection is based on

anticoagulants which protect patients from peripheral
embolism and following cerebral ischemia [2]. This
procedure is often sufficient and pathological lesions
heal up spontaneously in a six-month time [2].

Case report
A 36-year-old woman, with a history of 3 miscar-

riages, polycystic ovaries syndrome, and MTHFR gene
mutation (heterozygous) diagnosed 3 years earlier
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was admitted to the Department of Neurology due to
symptoms of a TIA and severe headache. 3 days prior
to admission the patient had suffered a right-sided jolt
of the body caused by a German Shepherd.

Neurological examination revealed weakness and
stiffness of the left side of the body, central facial palsy,
and dysarthria. Computed Tomography (CT) imaging
showed a hyperdense middle cerebral artery (MCA) in
the M| segment. Ischemic lesions in basal ganglia on the
right side were depicted in the MR scan. 2 hours after
the onset of symptoms recombinant tissue plasmino-
gen activator thrombolytic therapy was administered.
The total dose was calculated at 59 mg (6 mg with an
intravenous bolus and 53 mg by intravenous infusion
over | hour). At the same time, Angio-CT was per-
formed, which showed occlusion and features of right
internal carotid artery (RICA) dissection. Subsequently,
the patient underwent the mechanical thrombectomy
procedure. In the control CT examination performed
after 24 hours, a small hemorrhagic area in the posterior
part of the basal ganglia on the right side was seen. After
the mechanical thrombectomy, the patient was trea-
ted with 5000 U (International Units) low molecular
weight heparin and two antiplatelet drugs — 150 mg
acetylsalicylic acid (ASA), 75 mg clopidogrel and 20 mg
atorvastatin.

After two weeks of hospitalization, the patient was
discharged from the Neurology Department in good
general condition and was referred to the Department
of Angiology. Duplex Doppler ultrasonography exami-
nation of carotid arteries done at an Angiology clinic
revealed a turbulent flow with a peak systolic velocity
(PSV) over 3 m/s and two lumens with the reversed
flow in a false lumen in the RICA. No abnormalities
were found in the carotid arteries on the left side as
well as in external and common carotid arteries on
the right side. A follow-up Angio-CT scan done at that
time revealed the cause of the patient’s carotid artery
dissection. The 3-dimensional reconstruction showed
an elongated right styloid process (SP), which abutted
with its end to the arterial wall of ICA (Fig. I, 2). Its
length, measured from the temporal bone junction
to the tip of the process, was 31 mm (Fig. 3). It was
decided to consult the patient with vascular surgeons,
who chose not to apply a carotid stent because of the
high risk of intraprocedural stroke and the need to
use a long stent given that dissection involved extra-
and intracranial segments of ICA. Instead, the patient
remains on drug treatment consisting of 75 mg ASA
and 20 mg atorvastatin. LMWH and clopidogrel were
discontinued 6 months after the incident. In addition,
she is under constant supervision at follow-up visits held
every 3—6 months in the Department of Angiology whe-
re the carotid flow in doppler ultrasound is measured.

Figure 1. 3D reconstruction of angiography CT scan showing
the site of right internal carotid artery damage caused by the
ipsilateral styloid process

Figure 2. Axial reconstruction of angiography CT scan sho-
wing the tip of the styloid process compressing the right
internal carotid artery

Figure 3. Coronal reconstruction of angiography CT scan
showing the length of the right styloid process

Currently, the dissection is stabilized, the carotid flow
gradually decreases and totals 2 m/s. Figure 4 presents
the most recent USG (January 2023) duplex-doppler
examination of RICA in our patient.
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Figure 4. Duplex-doppler ultrasonography examination of RICA shows a dissection flap (yellow arrow [A]) separating the true and
the false lumen. Retrograde flow is visible in the latter (B, C). The measured PSV value was 173 cm/s

The neurological condition of the patient was reas-
sessed during the follow-up visit in February 2023 —
the patient presented a mild weakness in the left limbs.

Discussion

The annual prevalence of internal carotid artery
dissection is 2.5-3 cases per 100,000 [5, 6]. CAD is
responsible for almost 20% of strokes in young adults
and for about 2,5% among older patients [5, 7]. Howe-
ver, this incidence could be undiagnosed due to slight
clinical symptoms [8]. Moreover, according to Paciaroni
et al. CAD is more likely to occur during winter than
in summer [9].

CAD can be divided based on the segment of the
artery which was involved. It can be classified as the
dissection of the vertebral or carotid segment and as
the dissection of the intracranial or extracranial segment
[8]. The most common, with 75% prevalence, are
dissections of extracranial segments [10].

CAD mostly occurs spontaneously or after neck or
head trauma which leads to a tear in the intimal layer
of the carotid artery which creates an intramural he-
matoma [ | I]. The hematoma can result in stenosis and

thrombus formation which results in cerebral ischemia.
The risk factors of CAD are excessive physical exercise,
emesis, long-lasting retroflection, or bronchoscopy
[2]. The genetic factors are Ehlers-Danlos syndrome,
Marfan’s syndrome, Osteogenesis Imperfecta, or
Behcet’s disease [2].

The course of carotid artery dissection can be
asymptomatic and that is why this condition is often
undiagnosed [8]. Headache occurs among 2/3 patients
and is often described as severe, acute, stabbing, or
pounding and is localized on the side of the dissection
[2, 6]. Other clinical manifestations of CAD are cranial
nerve palsies, ipsilateral Horner’s syndrome, and retinal
or cerebral ischemia [8]. The symptoms of cerebral
ischemia are episodes of amaurosis fugax, TIA, and
brain stroke [2].

The most common, easily accessible, and noninva-
sive examination to diagnose carotid artery dissection
is doppler ultrasound [2]. This procedure also allows
monitoring of the course of CAD in later periods [2].
Doppler ultrasound should be always verified by neu-
roimaging techniques including magnetic resonance
imaging (MRI), computerized tomographic angiography
(CT), and conventional angiography [2, 8]. Angiography
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is an invasive examination, which is associated with some
mild complications, but allows one to implement endo-
vascular treatment or to plan surgical procedures [2].

In the case described here, a three-dimensional
Angio-CT scan revealed the cause of the ICAD. Accor-
ding to the literature, the styloid process is classified as
elongated when it exceeds 30 mm in length [12]. About
4% of styloid processes are found to be elongated, but
of these, only about 4% present with symptoms [I3,
|4]. Eagle syndrome is a rare condition caused by an
ESP which interferes with the neighboring structures
leading to various symptoms [13]. The typical Eagle
syndrome is associated with sore throat, otalgia, and
foreign body sensation in the throat due to compres-
sion of the ESP on the glossopharyngeal nerve, while
the rare carotid type is caused by compression of the
carotid artery in its extracranial segment, causing ce-
rebrovascular symptoms such as syncope, dizziness,
or transient ischemic attacks. There are a handful of
reports on mechanical injury to the internal carotid
artery caused directly by the styloid process [15-17].
Nevertheless, an ESP is considered a risk factor for CAD
that can lead to ischemic stroke. Given the prevalence
of ESP, the differential diagnosis of ischemic stroke in
young individuals should include this abnormality of the
styloid process once other causes have been ruled out.

Drug treatment of carotid artery dissection prima-
rily consists of antithrombotic therapy: anticoagulant
and antiplatelet therapies [18]. According to Misztal
et al. who reviewed the literature of the treatment of
CAD, there is no significant difference in the survival
rate of patients who used anticoagulants or antiplatelet
drugs, which means that both of them can be successful-
ly used [2, 19]. However, for patients with recurrent
ischemic incidents, an endovascular intervention should
be considered [2]. Surgical procedures are indicated
only in special cases such as enlarging of dissection
range, presence of critical hemodynamically arterial
stenosis, and presence of aneurysm which is bigger than
the twofold dimension of the normal internal carotid
artery, but for the majority of patients, endovascular
therapy is preferred [2].

The prognosis of carotid artery dissection is good if
no ischemic stroke or irreversible eye lesions occurred
[2]. Most cases of carotid artery dissection can be con-
servatively treated with anticoagulation or antiplatelet
drugs and have good clinical outcomes, with anatomic
resolutions and low rates of recurrence [20].
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