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BACKGROUND Eagle syndrome, or elongated styloid process syndrome, is a rare cause of cerebral infarction. When the styloid process is elongated
but the internal carotid artery (ICA) is morphologically normal on three-dimensional computed tomography angiography (3D-CTA), determining the
causal relationship between elongation and cerebral infarction is difficult.

OBSERVATIONS The patient was a 27-year-old man who experienced two left cerebral infarctions in 3 months. On 3D-CTA, the styloid process was
elongated, but the structure of the ICA was normal. When the patient’s neck was rotated leftward, the peak systolic velocity and pulsatility index
increased (shown via dynamic subtraction ultrasonography) and ICA stenosis was evident (shown via subtraction angiography). The styloid process
was removed, and the cerebral infarction did not recur in the 2 years after surgery.

LESSONS This is the first report to document that indirect compression of ICA by the styloid process can cause Eagle syndrome. The blood flow
changes of the ICA on dynamic ultrasonography revealed morphological changes that were hidden on 3D-CTA or nondynamic subtraction angiography.
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Eagle syndrome was first reported by W.W. Eagle in 1937,1 who attrib-
uted its symptoms to elongation of the styloid process or calcification of
the stylohyoid ligament. The styloid process arises from the base of the
temporal bone and connects to the stylohyoid ligament. It normally ranges
in length from 2.5 to 4 cm2–4 and is considered elongated in most reports
when more than 3 cm long.4,5 The incidence of styloid process elongation
is 4% to 33.4%;6–8 however, only a few cases become symptomatic.

There are two clinical presentations of Eagle syndrome. One is
characterized by throat pain, facial pain, dysphagia, or pharyngeal
foreign body sensation. The other, termed “stylocarotid syndrome,”
is characterized by transient ischemic attack or stroke due to steno-
sis, occlusion, or dissection.9–11

We report a case in which dynamic ultrasonography revealed
internal carotid artery (ICA) stenosis associated with elongation of
the styloid process.

Illustrative Case
The patient was a 27-year-old man with no particular medical history.

He experienced a sudden onset of dysarthria and was diagnosed with
left cerebral infarction at a different hospital. Cerebral vascular imaging
showed no occlusion or stenosis. Transthoracic and transesophageal
echocardiography results and the levels of several autoantibodies were
normal. The patient’s neurological status returned to normal, and he
was discharged after receiving single antiplatelet therapy.

He was referred to our hospital 3 months later because of tran-
sient right hemiparesis. On physical examination, his consciousness
level was Glasgow Coma Scale E4V5M6, and he complained of
mild left motor weakness. The manual muscle test score for the left
extremities was 4 out of 5; he was otherwise neurologically normal.

Head magnetic resonance imaging (MRI) showed small cerebral
infarctions in the left parietal lobe (Fig. 1A). No major artery stenosis

ABBREVIATIONS 3D-CTA = three-dimensional computed tomography angiography; DSA = digital subtraction angiography; ICA = internal carotid artery
MRI = magnetic resonance imaging; PI = pulsatility index; PSV = peak systolic velocity.
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was observed on MR angiography. Dual antiplatelet therapy was initi-
ated, and the symptoms gradually resolved. Laboratory data showed
no coagulation disorders. No abnormalities were detected on trans-
thoracic or transesophageal echocardiography. Three-dimensional
computed tomography angiography (3D-CTA) revealed an elongated
left styloid process (Fig. 1B); however, no occlusion of the intracranial
or extracranial arteries was observed. The elongated process was
approximately 5 cm long and ran close to the left ICA.

No obvious structural or blood flow abnormalities were noted on
ultrasonography. Dynamic ultrasonography with head rotation sho-
wed that the peak systolic velocity (PSV) and pulsatility index (PI)

increased when the head was rotated to the left but not in other
directions (Fig. 2). Digital subtraction angiography (DSA) revealed
focal left ICA stenosis at the crossing point of the styloid process
upon head rotation to the left (Fig. 3).

We thought that intermittent ICA stenosis caused blood flow turbu-
lence, which resulted in cerebral infarction. We then surgically removed
a portion of the left stylomastoid process (up to �3.5 cm long) using a
transcervical approach (Figs. 4 and 5A). After surgery, the patient did
not complain of any neurological symptoms. Postoperative DSA sho-
wed no morphological changes upon head movement (Fig. 5B). No
recurrence of stroke had occurred 2 years after surgery.

Discussion
Observations

When an elongated styloid process accompanies a stroke, direct
compression of the ICA by the process usually causes stenosis,
occlusion, dissection, or other morphological blood vessel–related
abnormality, making it easy to determine the causal relationship
between elongated styloid process and a stroke. However, in our
case, no obvious morphological abnormalities of the ICA were
found other than elongation of the styloid process.

Anatomically, the styloid process is a columnar bone arising
from the bottom of the temporal bone. It runs anteromedially and
inferiorly between the internal and external carotid arteries, con-
nects to the stylohyoid ligament, and is continuous with the hyoid
bone. Cervical rotation can cause the styloid process or the stylo-
hyoid ligament to compress the ICA, even indirectly. In particular,
ipsilateral cervical rotation tends to increase ICA compression due

FIG. 1. A: Diffusion-weighted MRI showing a cerebral infarction in the
left hemisphere. B: 3D-CTA showing elongation of the left styloid pro-
cess (red arrows).

FIG. 2. Cervical ultrasonography showing no obvious blood flow differences in the head in the neutral (A), extension (B), and flexion (C) positions. Flexing
the head downward and to the left caused the PSV and PI to increase relative to the other positions (D).
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to the spatial positioning relationship between the styloid process and
the carotid artery. Li et al. reported a case of transient ischemic attack in
which transcranial Doppler imaging combined with color Doppler flow
imaging showed a marked decrease in blood flow in the middle cerebral
artery,12 thereby revealing the usefulness of simultaneous assessment
of intracranial and extracranial hemodynamics.

In the present case, the relationship between elongated styloid
process and stroke was not clear because of the absence of mor-
phological changes in the ICA. Dynamic ultrasonography with cervi-
cal rotation showed that the PSV and PI increased only when the
patient rotated his head leftward. The elevation of PSV usually means
stenosis of blood vessels, and PI increases also imply peripheral vas-
cular resistance increases. These hemodynamic changes made us
think that the indirect compression of the ICA by the elongated styloid
process caused strokes.

In patients with a cerebral infarction who have an elongated styloid pro-
cess, the possibility of developing stylocarotid syndrome should be consid-
ered even if continuous compression of the blood vessels is absent.
Ayyildiz et al. emphasized the importance of not only the length of the sty-
loid process but also its medial angulation.13 They indicated that the devia-
tions of the styloid process and its length as well as the surrounding
structures may cause Eagle syndrome. In previous reports, changes in
blood flow were observed only in patients with obvious morphological
changes in the ICA. Our report is the first to document the occurrence of
stylocarotid syndrome due to indirect compression by the styloid process,
and morphological change in the ICA was first evident when the patient
rotated his head leftward.

Styloidectomy is the gold standard treatment for Eagle syndrome. Although
a transcervical approach has been used,14–18 a transoral approach is usually
chosen. Because it is difficult to expose the deeper part of the styloid process,
the transcervical approach is the more suitable option for stylocarotid syn-
drome. In some cases, carotid artery stenting was performed.10,19 Miyata
et al.,10 for example, used this procedure along with styloidectomy for treat-
ment of stent compression by the styloid process due to cervical rotation.

Lessons
In conclusion, we encountered a case of repeated cerebral infarc-

tion associated with Eagle syndrome. Our case shows that indirect
compression of the ICA by an elongated styloid process can cause
stylocarotid syndrome. Dynamic ultrasonography with cervical rotation
centered on ipsilateral head movement may be useful for diagnosis
of hidden stylocarotid syndrome.

FIG. 3. DSA showing that the ICA (red arrows) is bent when the
patient’s neck is flexed in the left-downward direction (A) compared
with when it is in the neutral position (B).

FIG. 4. Removal of the styloid process, which measured 3.5 cm.

FIG. 5. 3D-CTA confirms the removal of the left styloid process (A). After the surgery, DSA with the head in
the neutral position (B) and left-downward position (C) shows no morphological changes.
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