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An unusual internal carotid artery compression as a
possible cause of Eagle syndrome – A novel hypothesis
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Background: Eagle syndrome (ES) is a rare symptomatic condition generally caused by an elongated styloid
process (SP) or calcification of the stylohyoid complex. On the diagnosis is made, its treatment remains subjective
since the indications for surgical intervention are still not standardized. Although styloidectomy is the surgical
treatment of choice, no consensus exists regarding the transcervical or/and transoral route. Here, we report
our experience in a patient with bilateral internal carotid artery (ICA) dissection caused by ES, who underwent
innovative surgical technique.

giovanni.grasso@unipa.it

Case Description: A 53-year-old man, with the right-sided middle cerebral artery acute stroke, underwent
computed tomography angiography 3 days after a successful endovascular treatment. The study showed a bilateral
ICA dissection with bilateral hypertrophic SPs and a close relationship of ICAs with both SPs anteriorly and C1
transverse process posteriorly. Considering the occurrence of ICA compression by a styloid/C1 transverse process
juxtaposition, the patient underwent the left partial C1 transversectomy by an extraoral approach. A temporary
paresis of the ipsilateral lower lip lasted 1 month, with a partial remission after 3 months. The patient reported
significant improvement of symptoms with a good esthetics and functional outcome.
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Conclusion: A styloid/C1 transverse process juxtaposition should be considered as an alternative pathogenetic
mechanism in vascular ES. When a posterior ICA compression by C1 transverse process is present, a bone
reshaping of C1 rather than a conventional styloidectomy can be considered an efficacious treatment which allows
a good preservation of the styloid muscles and ligaments.
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INTRODUCTION
Eagle syndrome (ES) is a rare symptomatic condition generally caused by an elongated styloid
process (SP) or calcification of the stylohyoid complex.[21] Patients with ES may present a variety
of symptoms, ranging from mild discomfort to acute neurologic signs, and pain in head-andneck region.[10] A calcified stylohyoid ligament is found with increasing age and in female
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patients.[24] About 4% of the general population present an
elongated styloid process, with 4%–10% of these individuals
experiencing symptoms.[17]
Since the syndrome was first described by Eagle, in 1937,[21]
stylohyoid syndrome was broadly categorized in two main
clinical forms, depending on the pathogenetic mechanism and
cluster of symptoms. The “classical type” is commonly related
to trauma, with or without fracture, developing a compressive
neuropathy.[9] Major symptoms include neck and back throat,
tongue base and tonsillar pain, odynophagia, otalgia, tinnitus,
and sensation of having a foreign object in the throat.[10,17,22,24]
In the second one, the so-called “vascular type,” the elongated
SP is very close to the internal carotid artery (ICA),[7,26]
potentially developing a variety of symptoms such as syncope,
dizziness, transient ischemic attack (TIA), stroke by carotid
artery dissection (CAD), and thromboembolism.[11,26] Some
authors have reported a possible alternative mechanism to
explain the vascular compression in ES patients, suggesting
a potential role of the C1 lateral process.[3] In particular, they
emphasized the importance of the proximity of the SP to the
transverse process of the first cervical vertebra even in the
presence of a normal SP length.
Here, we report on a patient with bilateral CAD caused by
ES successfully treated by a partial surgical removal of C1
transverse process.

CASE REPORT

occlusion. After three attempts of direct thrombus aspiration
(ADAPT technique) at the ICA-T and MCA, a successful
revascularization of the vessels was obtained. After 12 h,
his NIHSS improved to 3. Three days later, a CTA showed a
bilateral ICA dissection with bilateral elongated SPs (35 mm)
and a close proximity of ICA with both SPs anteriorly and C1
transverse process posteriorly [Figure 1]. The left ICA seemed
to be compressed by both EPs and C1 transverse process.
Treatment
A surgical treatment was planned to free the left ICA. The
patient underwent surgical treatment by an extraoral
approach. A vertical skin incision of 4 cm in length was
performed from the posterior border of the mandibular angle
along with the anterior edge of sternocleidomastoid muscle
(SCM). Once the platysma was opened, the superficial layer
of deep cervical fascia was then excided. The head of the
submandibular gland was mobilized superiorly while the
SCM and posterior digastric muscle belly were retracted
posteriorly to expose the SP. The SP was medially directed
and the left ICA compressed by both SPs anteriorly and C1
transverse process posteriorly, with a direct impingement by
the latter. To decompress the left ICA and at the same time,
preserve the main muscular and ligamentous connections of
the styloid chain, a portion of the left C1 transverse process
was removed using a piezosurgical device [Figure 2].
A temporary paresis of the ipsilateral lower lip lasted
1 month, with a partial remission after 3 months. Overall, the

Clinical presentation
A 53-year-old man was admitted with a history of a leftsided weakness and facial drooping 3 h before the arrival.
On neurologic examination, left hemiparesis, dysarthria, and
facial palsy were noted at the admission (National Institutes
of Health Stroke Scale [NIHSS]: 11).
A noncontrast computed tomography (CT) scan showed an
acute thrombus extending from the right ICA bifurcation
into the ipsilateral middle cerebral artery (MCA). Magnetic
resonance (MR) imaging demonstrated an infarct involving
the right basal ganglia and the insula (Alberta stroke
programme early CT score: 7) along with an eccentric
hyperintensity extended within the cervical segment of
the right ICA wall, suggestive of an intramural hematoma.
At the MR angiography, ICA terminus (ICA-T), MCA,
and A1 segment of the anterior cerebral artery of the right
side were absent. Fluid-attenuated inversion recovery and
susceptibility-weighted imaging images showed good
collaterals and a large thrombus (27 mm length) on the right
ICA-MCA, respectively.
The patient underwent dynamic cerebral angiography for
endovascular treatment. The right carotid angiogram showed
a severe stenosis of ICA in the cervical segment and an ICA-T
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Figure 1: Computed tomography angiography examination.
(a and b) Sagittal multiplanar reconstruction showing the left
internal carotid artery (ICA) dissection with severe vessel stenosis
(arrowheads). The close proximity between C1 transverse process
and the posterior aspect of the dissected vessel is shown (red
arrows). (c) Oblique volume rendering technique reconstruction
technique depicts an unusual ICA compression by styloid process
anteriorly (white arrow) and C1 transverse process posteriorly (red
arrow).
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An unusual presentation of CAS can be the onset of severe
cerebrovascular symptoms such as syncope, dizziness,
until TIAs or acute stroke.[11] In these cases, symptoms are
considered to be related either to a direct arterial compression
(hemodynamic mechanism) or to a dissection mechanism,
due to ICA impingement.[13,23]
The role of the styloid/C1 transverse process juxtaposition
as an effective cause of “vascular type” ES, even in the
setting of a normal length styloid process, has been already
reported.[15] Our case confirms such an occurrence since our
patient presented an unusual ICA compression where the
vessel had a close anatomical relationship with SP anteriorly
and C1 transverse process posteriorly.
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Figure 2: Postoperative computed tomography angiography
examination. (a and b) Sagittal multiplanar reconstruction
demonstrating the surgically generated distance (red arrows)
between the reshaped C1 transverse process (white arrows) and
internal carotid artery (ICA) (arrowheads). (c) Volume rendering
technique reconstruction image showing the new anatomical
relationship between ICA and C1 transverse process (red arrows).

patient reported significant improvement of symptoms with
a good esthetics and functional outcome.

DISCUSSION
The SP is a bony projection located anterior to the
stylomastoid foramen. Its normal length is individually
variable, but in the majority of the people, it is between 20
and 30 mm.[6] A SP longer than 3 cm should be considered
“elongated.”[18] An elongated SP or an ossified stylohyoid
ligament could lead to a variety of symptoms due to the
compression of the surrounding anatomical structures.
Stylohyoid syndrome was generally categorized as “classic
type” and “vascular type,” according to the underlying
pathogenetic mechanisms and cluster of symptoms.[2]
The classic type is related to trauma, with or without
fracture, developing a locoregional compressive neuropathy.
Symptoms may include neck and back throat, tongue base
and tonsillar pain, odynophagia, otalgia, tinnitus, and
sensation of having a foreign object in the throat.[16,19,20] The
vascular type, also called “carotid artery syndrome” (CAS)
or “stylocarotid syndrome,” is not related to the previous
pharyngeal surgery. It generally occurs when an elongated
SP impinges on carotid artery, producing irritation of the
sympathetic nerve plexus, and pain in those areas supplied
by the affected carotid branch.[7,25] A direct compression over
the ICA would be likely to cause pain in parietal region of the
skull or in the superior/periorbital area.[5] On the contrary,
an abnormal contact with external carotid artery, for instance
in case of lateral deviation of the SP, may cause pain in the
infraorbital region, often exacerbated by head turning.[8,20]

Styloidectomy is the surgical treatment of choice for ES and
involves shortening the styloid process. However, to date, the
indications for surgical intervention are not consistent and
there is no definitive agreement on whether the transoral or
transcervical approach is superior.[1,4,14,27] While no apparent
differences in postoperative outcomes were observed
between the two approaches, the transoral approach has
shown to provide a shorter operative time compared to
the transcervical approach. Overall, some studies favor the
transoral approach for its decreased operative times, minimal
scarring, and reduced risk of facial nerve injury. On the other
hand, the transcervical approach has been shown to offer
a better surgical exposure, thus allowing a more complete
resection of the bony process and a lesser risk of infection.[1,12]
In our case, a partial surgical removal of C1 transverse process
rather than the classic styloidectomy was performed. Such an
approach provided with an optimal ICA decompression and
a good preservation of the styloid muscles and ligaments.

CONCLUSION
A styloid/C1 transverse process juxtaposition should be
considered as an alternative pathogenetic mechanism in
vascular ES. When a posterior ICA compression by C1
transverse process is present, a bone reshaping of C1 rather
than a conventional styloidectomy can be considered
an efficacious treatment since it provides with a good
preservation of the styloid muscles and ligaments. Further
studies are necessary to assess the effectiveness of such new
surgical approach.
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