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a b s t r a c t 

Eagle syndrome is defined as a collection of symptoms affecting the cervical and cranial re- 

gions, resulting from an elongated styloid process or ossified stylohyoid ligament encroach- 

ing on surrounding structures and causing a variety of symptoms. Classically, Eagle syn- 

drome presents as neck, throat, or ear pain. Carotid artery dissection is a rare complication 

of Eagle syndrome. We report the case of a 40-year-old man who presented with bilateral 

internal carotid artery dissection secondary to pathological elongation of the styloid pro- 

cesses. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

Eagle syndrome was first described in 1937 by otolaryngol-
ogist Watt W. Eagle as a collection of symptoms resulting
from the compression of adjacent local structures by an elon-
gated styloid process or a calcified stylohyoid ligament. Sty-
locarotid syndrome, which is a less common vascular vari-
ant of Eagle syndrome, occurs when the styloid process com-
presses the internal or external carotid artery. Although it is
a rare complication of stylocarotid syndrome, carotid artery
dissection has been reported. We present the case of a 40-
year-old man who had bilateral internal carotid artery dissec-
tion secondary to the pathological elongation of the styloid
processes. 
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Case report 

We report the case of a 40-year-old man followed for type 2 di-
abetes and hypertension under treatment. He presented to the
emergency department with a sudden onset of motor deficit. 

The initial clinical examination revealed a patient who was
well-oriented in time and space, with stable hemodynamic
and respiratory status. Neurological examination showed a
Glasgow Coma Scale score of 15 associated with facial paraly-
sis and left sensorimotor deficit, consistent with left hemiple-
gia. 

An initial noncontrast brain CT scan was performed with
no specific abnormalities. Due to the worsening of the facial
paralysis, left hemiplegia, and the emergence of right-sided
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Fig. 1. – Axial sections of the brain scan performed after 6 hour showing a deep junctional stroke at the level of the corona 
radiata (A), at the level of the superficial posterior right (B) and posterior left (C) junctional territories. 



R a d i o l o g y  C a s e  R e p o r t s  1 9  ( 2 0 2 4 )  9 2 7 – 9 3 3 929 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. – Following the context of bilateral ischemic stroke in 

a young adult, initially a CT angiography of the supra-aortic 
trunks in search of a carotid dissection was performed 

showing reduced opacification of both extra-cranial 
internal carotid arteries more marked to the left on the 
axial sections (A: yellow arrows) and coronal 
reconstructions (B: red arrow and C: blue arrow). 
weakness, a second brain CT scan was conducted, revealing a
subacute right frontoparietal hypodense area ( Fig. 1 ). 

An angio-CT scan was performed, demonstrating reduced
opacification of both internal carotid arteries, along with a
slender appearance of the Willis polygon and elongation of
the stylohyoid processes measuring 5 mm on the right and 4
mm on the left Fig. 2 and 3 . 

Regarding measurement process, only neuroradiologists
measured styloid process for bias prevention. Further MRI
was carried out, revealing bilateral dissection of the 2 inter-
nal carotid arteries in the postbulbar region ( Fig. 4 ). The right
carotid artery dissection exhibited greater severity with a lu-
men occlusion measured at 79% according to The North Amer-
ican Symptomatic Carotid Endarterectomy Trial (NASCET), in
comparison to the left side with NACEST indicating 70%. This
difference in severity helps explain the extent of the stroke on
the right side. 

Discussion 

Eagle syndrome is defined as a collection of symptoms that
affect the cervical and cranial regions. It results from an
elongated styloid process or ossified stylohyoid ligament en-
croaching on the surrounding anatomical structures, leading
to a variety of symptoms. 

In 1937, the otolaryngologist Eagle described cervical pain
[1] caused by elongation of the styloid process. Ten years later,
he reported 254 cases, 44 of which were operated on [2] . How-
ever, its incidence remains low in the general population,
ranging from 4% to 7%, with a slight male predominance [3] . 

An elongated styloid process is defined as being longer
than 3 cm in length [4] , slightly longer in men, and increasing
with age to reach an average of 37 mm after 80 years [5] . Mul-
tiple anatomical variations based on length, angulation, and
proximity to the carotid artery can affect the styloid process. 

Anatomically, the styloid process is a bony prominence lo-
cated on the outer surface of the temporal bone. This process
measures 3 cm in length, extends anteromedially, and contin-
ues as the stylohyoid ligament. The styloid process serves as
an attachment point for multiple anatomical structures, with
significant relationships to branches of the external carotid
artery, the internal carotid artery, cranial nerves IX to XII, and
the internal jugular vein. 

Clinically, when symptomatic, Eagle syndrome is charac-
terized by a typically dull neck pain that can radiate towards
the throat and ear, and it may worsen during swallowing. 

Imaging is very crucial for diagnosis. A cervical CT scan,
both before and after the injection of contrast material, cen-
tered on the axis of the styloid process, enables precise mea-
surements of its length, thickness, and, most importantly,
evaluation of its relationships with nearby vascular structures
through 2D and 3D reconstructions. Conventional X-rays have
no place in diagnosing an elongated styloid process due to
their limitations in assessing vascular relationships [ 6 ]. 

Due to its close relationships with blood vessels and
nerves, pathological elongation of the styloid process can lead
to multiple vascular complications, including carotid artery
dissection, pseudoaneurysm, and strokes [3] . 
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Fig. 3. – CT scan bone reconstructions were essential for the search for the elongated styloid process measuring 4 cm on the 
right (A–C, yellow arrow) and 3.8 cm on the left (B, blue arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stylocarotid syndrome is a rare vascular variant of Eagle
syndrome. Patients with this condition may experience symp-
toms ranging from headaches to a stroke due to the direct
compression of the internal or external carotid arteries by an
elongated styloid process [ 7 ]. 

Extrinsic compression of the extracranial internal jugular
vein (due to an elongated styloid process has seldom been re-
ported in the literature. In a study conducted by Jayaraman
et al., 108 patients underwent CT angiography to assess the
occurrence of internal jugular vein compression by extrinsic
structures in the upper neck. They discovered compressions
on the right side in 24.1% of cases and on the left side in 30.6%
of cases. The study’s conclusion was that jugular vein com-
pression represents an anatomical variation and is unlikely
to have a pathological nature [ 8 ]. 

Carotid artery dissection is a rare complication of stylo-
carotid syndrome and can result from direct compression
by an elongated styloid process [9] . When patients have an
elongated styloid process, they are four times more likely
to develop carotid artery dissection [9] . The extracranial
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Fig. 4. – A cerebral MRI confirmed junctional strokes on the diffusion sequence (A and B), with subacute parietal hematomas 
at the level of internal carotid arteries on the sequence of axial T1 fat sat (C and D) as well as the lack of opacification on the 
sequence of flow 2 TOF achieving the flaming appearance testifying to the subtotal occlusion. 
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segments of the internal carotid artery, to 3 cm upon the
bulb, has a significantly higher risk of undergoing dissection
compared to their intracranial counterparts. This difference
can be attributed to their increased mobility and the potential
for injury due to contact with the styloid process [ 10 ]. Only a
few cases of bilateral carotid artery dissection secondary to
Eagle syndrome have been reported in the literature [3] . 

In a study on a total of 145 affected vessels from 118 pa-
tients with characteristics of cervical-cranial dissection, se-
vere stenosis/occlusion( > 70%) on high-resolution magnetic
resonance imaging can be associated with hypoperfusion and
a greater risk of thrombogenesis resulting in ischemic [ 11 ]. 

The reference measurements for determining styloid pro-
cess elongation can indeed vary between males and females.
Various studies have established different cut-off values for
diagnosing Eagle’s syndrome. Eagle originally proposed a cut-
off value of 25 mm, while Basekim et al. suggested 40 mm,
Jung et al. determined a limit of 45 mm, and Ramadan et al.
recommended any measurement above 30 mm as indicative
of an elongated styloid process [ 12–14 ]. In a study conducted
by Ekici et al., it was found that the mean length of the styloid
process was longer in males than in females (33.2 ± 13.2 vs
29.6 ± 10.5 mm, P < 0.001). Typically, the standard measure-
ments are as follows: for males, a styloid process length ex-
ceeding 30-35 mm is often considered elongated, and for fe-
males, a length over 25-30 mm is typically considered elon-
gated [ 15 ]. 

The measurement standards were established using CT
scans of patients in the supine position. Styloid process mea-
surements were conducted on multiplanar reconstructed im-
ages (MPR) in the coronal plane. The length of the styloid pro-
cess, from its junction with the temporal bone to its tip, was
measured using a CT image analysis workstation. In cases
where there was ossification in the stylohyoid ligament, this
additional length was added to the measurement of the pro-
cess [ 16 ]. 

Angio-CT and angio-MRI are the preferred diagnostic tools
for carotid artery dissection. Exploring the supra-aortic trunks
with CT without and after injection of contrast product pro-
vides both direct and indirect evidence through a simultane-
ous study of the arterial wall and vascular lumen. In an un-
enhanced CT, in cases of acute dissection, a crescent-shaped
hyperattenuating region at the upper section of the cervi-
cal internal carotid artery corresponds to a wall hematoma.
However, when the appropriate CT angiography settings are
used, the intramural hematoma appears isoattenuating com-
pared to the surrounding muscles and cannot be distin-
guished from atherosclerotic thickening or thrombus [ 17 ]. Af-
ter injection of contrast product, the vasa varum in the ad-
ventitial layer may enhance although, defining << the tar-
get sig >> corresponding narrow eccentric lumen surrounded
by crescent-shaped mural thickening and thin annular
enhancement [ 18 ]. 

Angio-MRI remains more sensitive, especially with the
time-of-flight (TOF) sequence. Characteristics of intramural
hematoma are variables depending on different parameters
mainly the age and size of the hematoma (size, shape and age),
surrounding structures (fat venous plexus, skull base, cere-
brospinal fluid), and MR imaging sequences (matrix, section
thickness, pulse sequence) [ 19 ]. 
The aspect of hematomas depends on the evolution of
hemoglobin breakdown [ 17 ]. Subacute hematoma is more
clearly visualized on T1-weighted images with fat saturation
and appears characteristically as a crescent-shaped hyperin-
tense area around an eccentric flow void corresponding to the
vessel lumen [ 20 ]. Time-of-flight (TOF) sequence is very sen-
sitive showing a flame sign corresponding to luminal steno-
sis, but when the lumen is less compressed and still partially
patent you may get the "string sign." [ 21 ] 

Main complications of internal carotid dissection are is-
chemic stroke and pseudoaneurysm. Differential diagnosis of
carotid dissection is mainly made with other causes of arterial
wall thickening such as atherosclerosis, radiation treatment,
and vasculitis. 

There is limited information available regarding the man-
agement of carotid artery dissection secondary to Eagle syn-
drome. Treatment with endovascular approaches in the acute
phase, followed by elective styloidectomy, may help reduce
the risk of recurrent vascular complications. 

In conclusion, Eagle syndrome is a rare cause of bilat-
eral internal carotid artery dissection. Given the significant
cerebrovascular consequences and the potential for recurrent
events in this condition, healthcare professionals need to be
aware of this rare disorder. 

Patient consent 

Written informed consent for publication was obtained from
patient. 
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