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INTRODUCTION

The styloid process and the stylohyoid ligament, part of the neck structures, may present a 
variety of anatomical changes whose appearance can be purely innocuous as well as causing 
severe medical occurrences related to these alterations. It is not an unknown medical condition, 
although the first quoted source comes from an anatomist: Dominicus de Marchettis.[5]

“…observavi tamen aliquando processum styloideum usque ad cornua ossis hyoidei pervenire, 
ipsisque valido nexu devinci…1”

The pioneering work of de Marchettis has been widely cited, as the first author to note that the 
styloid process might reach the “horns of the hyoid bone: cornua ossis hyoidei.”[6,9] Maybe already 
at that time, the elongation of the styloid process and/or the ossification-calcification of the 
stylohyoid ligament were suspected as disease-prone conditions, but the systematization of the 
clinical picture was yet to come.

1 �I have observed sometimes, the styloid process to reach down to the horn of the hyoid bone, as to form a proper 
connection…

ABSTRACT
Background: Eagle syndrome, due to the elongation of the styloid process as well as the calcification of the 
stylohyoid ligament, rarely presents itself with a major neurological disorder such as a brain infarct.

Case Description: Authors describe the case report of a previously healthy 64-year-old Caucasian male 
that complained of inability to control his right upper and lower extremity of an acute nature. Imaging at the 
emergency department (magnetic resonance of the brain and computerized angiography) showed the presence 
of elongated styloid process bilaterally with clear predomination at the left side. The brain ischemia (left temporal 
brain infarct) was due to carotid artery dissection, and the left internal carotid artery was not visualized during 
the contrast-enhanced angiography. The patient was hospitalized at a neurological facility and thereafter referred 
to surgery for styloidectomy.

Conclusion: The present case underscores the need for a prompt diagnosis and an enhanced awareness of this 
syndrome, especially among emergency department professionals.

Keywords: Brain infarct, Carotid artery, Eagle syndrome, Stylohyoid ligament, Styloid process

www.surgicalneurologyint.com

Surgical Neurology International
Editor-in-Chief: Nancy E. Epstein, MD, Clinical Professor of Neurological Surgery, School of 
Medicine, State U. of NY at Stony Brook.

SNI: Neurovascular� Editor 
� Kazuhiro Hongo, M.D  
� Shinshu University, Matsumoto, Japan Open Access 



Xhaxho, et al.: Eagle syndrome presenting as a neurological emergency

Surgical Neurology International • 2021 • 12(257)  |  2 Surgical Neurology International • 2021 • 12(257)  |  3

Details of the condition were reported approximately three 
centuries later, when Eagle in 1937 described the homonymous 
syndrome.[7] The elongation of the styloid process might be 
an incidental finding, might present with relatively benign 
symptomatology such as neck swelling or submandibular 
mass, but in some cases, the carotid artery will be severely 
affected with subsequent serious neurological events.[10,11,16,19]

We report the case of an Eagle syndrome with bilateral 
elongation of stylohyoid process that presented with ischemic 
stroke, in a previously healthy male patient.

CASE DESCRIPTION

The patient was a Caucasian male aged 64  years, reporting 
no relevant risk factors and an otherwise healthy life before 
the event. He presented at the emergency department of our 
hospital after two episodes of fainting, headache, and right 
eye amaurosis.

A computerized angiography of the head and neck as well as 
a brain magnetic resonance imaging (MRI) was performed 
the same day of his admission. A left temporal brain infarct 
was visualized [Figure 1].

While slicing the neck structures in the computerized 
tomography, the presence of an elongated styloid process 
was detected in the axial imaging [Figure  2], while the 
coronal reconstruction confirmed the diagnosis of an Eagle 
syndrome previously silent [Figure 3].

The neurological examination of the patient showed a right 
hemiparesis as well as ipsilateral hemi-spatial neglect. The 
angiographic study suggested a lack of visualization of the 
left internal carotid artery compatible with a dissection that 
led to the temporal ischemia [Figure 4].

With a patient having no other risk factors (he was not 
suffering from hypertension, diabetes, and hyperlipidemia; 

was not a smoker; presented a normal BMI; and was drinking 
alcohol only casually in social doses), we concluded that the 
Eagle syndrome was directly related to the internal carotid 
artery dissection.

The patient received a 10-day conservative therapy for 
the brain ischemic stroke and was eventually referred to a 
neurosurgical facility where a transcervical styloidectomy 
was performed. In a follow-up 3  months after the episode, 
the patient showed consistent improvement in the overall 
medical condition, with a remaining slight difficulty into 
performing fine movements with the right hand.

DISCUSSION

As a relatively new diagnostic construction, Eagle syndrome 
is something easily missed during routine neurological visits; 
furthermore, an important part of the complaints belongs to 

Figure  1: T2-weighted MRI images with ischemic changes in the 
left temporal lobe.

Figure 2: Axial CT of the neck: a calcified, elongated left stylohyoid 
process adjacent to the vertebral structures.

Figure  3: Imaging reconstruction of neck structures showed 
bilateral elongation of styloid processes, more prominent at the left 
side.
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the specialties dealing with oral problems. This is as much as 
true especially when the syndrome presents in its “classical” 
form, with sore throat, otalgia, tinnitus, and dysphagia 
among other.[18]

The second form, which falls into the scope of neurological 
specialty and as such has a much more serious clinical 
picture, is the stylocarotid variant. The carotid artery 
might be impinged when the styloid process is elongated 
and calcified, leading to arterial dissection and following 
neurological injuries.[20]

It is unclear how and when the elongated, calcified styloid 
process will affect so seriously the carotid artery as to 
dissect it, especially as long as the event is acute. Minor 
neck traumas before the episode have been reported mainly 
when discussing the posterior cerebral circulation, in the 
so-called “beauty parlor syndrome” that affects vertebral 
arteries.[17] Nevertheless, some cases will show recurrencies 
due to transient ischemic attacks while the extracranial 
internal portion of the carotid artery is compressed between 
the styloid process and the vertebral bodies.[4]

Worth mentioning is the fact that all patients initially 
reported from Eagle himself had a tonsillectomy before the 
appearance of the syndrome, with a dense postoperative scar, 
that logically should have influenced into the calcification 
of the styloid process during the installation of the 
symptomatology.[14]

The issue of neck trauma as a contributing factor has been 
widely discussed, vis-à-vis a variety of changes it might 
produce, such as completing the ossification of the stylohyoid 
ligament, the pseudoaneurysm formation, and at last, the 
dissection itself of the carotid artery.[3,15]

While reviewing the literature, casuistic and reported 
therapies, one should take into account as well the 

considerable number of synonyms describing almost the 
same syndrome: stylohyoid syndrome, styloid syndrome, 
stylocarotid syndrome, long styloid process syndrome, 
calcified styloid process syndrome, hyoid bone syndrome, 
carotidynia, and Eagle syndrome.[13] The considerable 
advances in the imaging techniques (CT and MRI) have 
made possible a safe and prompt diagnosis of the syndrome, 
while some sources suggest the value of other techniques 
such as ultrasound, into the overall evaluation of the 
patient.[12] Surgical professionals are as well striving to 
reach a consensus regarding the best intervention route 
(transcervical and/or transoral) and new, pioneering 
techniques have been promoted.[8]

The preventive option of a styloidectomy is unclear and not 
recommended among asymptomatic patients.[1] Authors 
have discussed about a threshold of 3  cm, with a longer 
styloid process that will cause problems beyond this cutoff.[13] 
Nevertheless, even this 3 cm length, threshold has not been 
confirmed, hence the need for further research and guidelines 
formulation.

CONCLUSION

Eagle syndrome due to the styloid process elongation 
has a variety of clinical presentations. Although rarely, 
the condition might affect seriously the internal carotid 
artery causing its impingement, wall tear, pseudoaneurysm 
formation, as well as its complete dissection. In these cases, 
the syndrome will become a neurological emergency, with 
the patient suffering immediate and long-term consequences 
of a brain ischemic infarct.

The prevalence of the syndrome is not well defined, with 
sources suggesting that a styloid process longer than 
3  cm is found in 4% of the population, but only 0.2% are 
symptomatic.[2] Thus, the finding of an elongated styloid 
process or of a calcified stylohyoid ligament is a rarity, and the 
treatment (here including surgical options of styloidectomy) 
unfortunately and as a rule is warranted only when the 
condition becomes eloquent.
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Figure  4: Lack of visualization of the left internal carotid artery 
(angiographic data).
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