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Summary Acute ischemic stroke in patients younger
than the age of 50 years is a rare occurrence that
results in high mortality and substantial loss of func-
tional years of life. Internal carotid artery dissection
(CAD) presents a rare, but serious condition that
needs to be fully evaluated and carefully treated, as it
may lead to an acute ischemic stroke in all, but mostly
in younger patients. A possible cause for CAD, the
carotid artery type of Eagle syndrome (ESy), is atypical
and underrecognized. In this case report we present
a case of a young patient with carotid artery type of
ESy, resulting in a severe acute ischemic stroke. Only
recognition of such a syndrome in its early symp-
tomatic phase could allow appropriate management
to prevent this kind of a deleterious outcome.
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Introduction

In patients under the age of 50 years, only 10–15%
of all ischemic strokes occur [1]. Stroke incidence
among this population is increasing, arguably due to
many lifestyle changes and a concomitant increase
in the burden of classical vascular risk factors [2],
which remain similar regardless of age (atrial fibril-
lation, diabetes mellitus type 2, hypertension, hyper-
cholesterolemia, coronary artery disease) [1].
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Despite the low incidence in the general popula-
tion, carotid artery dissection (CAD) is one of the most
prevalent vascular diseases causing ischemic stroke
in young adults [3]. It can be linked to trauma, in-
fections, migraine, fibromuscular dysplasia or herita-
ble connective tissue disorders, such as Ehlers-Dan-
los syndrome [4]. One of the rarest causes of CAD is
Eagle syndrome (ESy), a condition in which the sty-
loid process of the temporal bone is pathologically
elongated, potentially causing physical impact on the
carotid artery wall and thus dissection [4].

Case report

A 38-year-old right-handed motorbiker with no co-
morbidities experienced an episode of severe headache,
with a subsequent onset of a weaker right side of
the body and a lack of speech. He was brought to
the ER, where global aphasia with a severe right-
sided hemiparesis were present (National Institutes of
Health Stroke Scale: 22 points; Glasgow Coma Scale:
12 points).

On CT imaging, an already demarcated left fron-
totemporal lobe ischemic infarction was present,
which was later also confirmed on MR imaging
(Fig. 1). CT brain angiography demonstrated a long
left internal carotid artery (ICA) occlusion resulting in
arterio-arterial embolism to the left anterior M1 and
M2 middle cerebral artery segment. He was admitted
to the stroke unit, where he received all the necessary
and supportive treatment, while the search for the
causative factor was continued.

Further information revealed that he had already
reported left-sided facial and cervical pain within the
previous week, with a missing history of trauma. He
was a non-smoker and had a negative epidemiologi-
cal history for COVID-19. On re-examination, a mild
left-sided ptosis and miosis with absent signs of an-

K Carotid artery type of Eagle syndrome: an uncommon cause of ischemic stroke

https://doi.org/10.1007/s00508-022-02072-5
http://crossmark.crossref.org/dialog/?doi=10.1007/s00508-022-02072-5&domain=pdf
http://orcid.org/0000-0002-2107-3685


main topic

Fig. 1 Ischemic stroke in a major part of the left middle cere-
bral artery vascular bed in the frontotemporal lobe (T2-FLAIR
weighted MRI, transverse section)

Fig. 3 Left ICA wall dissection with wall hematoma (T1-
weighted FS-MRI with contrast agent, parasagittal section)

hidrosis were noted. A postganglionic Horner’s syn-
drome suggested a possible left-sided internal CAD,
which was subsequently confirmed with T1-weighted
FS-MRI imaging (Fig. 2 and 3).

Additionally, a prominent styloid process was noted
and later confirmed by a neck CT scan (Fig. 4) which
showed elongated styloid processes on both sides
(right: 45mm, left: 50mm), either in direct contact
with the ICA wall (left side) or in its proximity (right
side). Without any imaging signs of atherosclerotic
changes or other pathology of the carotid endothe-
lium, the dissection was speculated to be caused by

Fig. 2 Left ICA occlusion due to internal CAD (T1-VIBE
weighted FS-MRI with contrast agent, transverse section)

a mechanical pressure of the styloid process. Other
causative factors for CAD as well as a comprehensive
work-up for other possible causes of stroke were unre-
markable. As such, carotid type of ESy was confirmed
as the single cause for CAD.

The patient received anticoagulant medication with
low molecular weight heparin (LMWH) agent in pro-
phylactic doses (5.000IU [five thousand International
Units] subcutaneously per 24h) as well as antiplatelet
therapy with acetylsalicylic acid (100mg/day) and
clopidogrel (75mg/day). Surgical correction of styloid
processes on both sides was planned to prevent the
recurrence of an ischemic event but as the process
of early neurorehabilitation showed only slow signs
of improvement (the movement deficits slowly im-
proved, while global aphasia remained unchanged),
a decision was made to postpone the procedure, to al-
low completion of the neurorehabilitation process, so
that the patient would later better sustain the surgical
procedure. After 1 month of treatment in the clinical
department, he was transferred to the rehabilitation
institute.

Discussion

Eagle syndrome (ESy), named after a renowned oto-
laryngologist Watt W. Eagle, MD, is classified by two
types: the more common classical type, and the atypi-
cal carotid artery type [5]. The leading physical mani-
festation of the classical type is a sharp, unilateral cer-
vicofacial pain, specifically close to the jaw. The main
cause for this condition is the stretching of the cranial
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Fig. 4 Left ICA occlusion due to artery wall dissection
caused by an elongated styloid process (3D-CTA model of
neck structures)

nerves (V, VII, IX, X) by a calcified stylohyoid ligament
due to a degenerative process or by a scarred ligament,
usually seen as a complication after tonsillectomy. It
is commonly accompanied by neck swelling, foreign
body sensation and difficulty swallowing [5].

Even though an elongated styloid process can be
found in about 4% of population, only 4% of these
cases become symptomatic [4, 5]. The elongated pro-
cess may put physical pressure on the sympathetic
nerve plexus, as well as on the outer wall of the ICA
[5]. Such irritation can cause general neurological
symptoms (e.g., ipsilateral headaches), whilst in most
severe cases the elongated process can cause a rup-
ture or dissection of the carotid artery, thus promoting
thromboembolisms in the subsequent cranial arteries,
resulting in ischemic brain infarction [5]. On clinical
examination, the elongated styloid process can be felt
in the tonsillar fossa, and symptoms of irritation of
the sympathetic plexus, such as Horner’s syndrome
(miosis, ptosis and enophthalmos) can be present [4].

The diagnostic procedure starts with a thorough
patient history that includes family history, history
of trauma and recent surgical procedures [4]. A de-
tailed neurologic examination of facial and neck re-
gions should be performed, as well as neuroimaging;
panoramic radiography, head and neck CT scan, CT

angiography or MRI [5]. Out of all, 3D-CTA scan can
most precisely measure the length of styloid processes
(considered elongated, when longer than 3cm) and
determine the relation to the carotid arteries, as well
as evaluate the ossification of stylohyoid ligament [5].

Depending on the type of the syndrome and the
clinical picture, treatment can be either conservative
or surgical. The decision about the most appropriate
type of treatment depends on the symptom severity
and the extent of adjacent tissue impairment. The
surgical approach is mainly applied for severely elon-
gated styloid processes and harmfully calcified stylo-
hyoid ligament. When the patient presents only with
orofacial pain, or cervical swelling, conservative man-
agement is the first line of treatment. Transpharyngeal
application of analgesics, anaesthetic or steroid injec-
tion can relieve the pain and reduce the inflammation
in the classical type [5]. In the carotid artery type the
elongation of the processes is usually a bilateral man-
ifestation, so once the relation to the adjacent neu-
rovascular structures is determined, corrective as well
as preventive surgical treatment is the best option [4].

Conclusion

Carotid artery type of Eagle syndrome (ESy) is largely
an unknown condition affecting the cervical region
[5]. While the classical type of ESy is more com-
monly seen in ENT or maxillofacial clinical setting,
the carotid artery type falls predominantly in the neu-
rological domain. Both can present with similar non-
specific clinical picture, such as transient headaches
or oropharyngeal pain, that may lead an inexperi-
enced physician to dismiss the harmful symptoms,
which can potentially result in severe and debilitat-
ing events, such as carotid artery dissection (CAD)
and sequential transient ischemic attacks or acute is-
chemic stroke [4]. To prevent such deleterious con-
sequences, physicians should remain vigilant as only
timely recognition of such a syndrome allows appro-
priate (surgical) management to avoid possible pre-
mature death or loss of healthy life years due to is-
chemic stroke consequences.
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