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a b s t r a c t 

Eagle’s syndrome, or ES, is associated with the elongation of the styloid process and par- 

tial or complete mineralization of the stylohyoid ligament. Clinically, the symptoms of ES 

are characterized by sore throat, neck pain radiating to the ear, dysphagia, and a foreign 

body sensation when swallowing, resulting from disruption of the neck or pharyngeal re- 

gion. This report describes 3 male patients (40, 60, and 43 years old) with neck discomfort. 

These patients were inadvertently diagnosed with ES using multidetector computer tomog- 

raphy and 3-dimensional volumetric computed tomography (MDCT-3D CT). The length of 

the left styloid process in the first case was 42 mm. In the second case, the size of the right 

styloid process was 53 mm. In the last case, the length of the right styloid process was 41 

mm, while the left side was 43 mm. This syndrome should always be suspected when pain 

is unilateral and unresponsive to analgesics, mainly in women. Diagnosis requires appro- 

priate examination through radiological examination, special techniques, and experiences. 

We aim to present and re-emphasize the consideration of a differential diagnosis of ES for 

diagnosticians. 

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

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

In 1937, Eagle first discovered an elongated styloid [1] . Eagle’s
syndrome (ES) or styloid or stylohyoid syndromes are disor-
ders caused by lengthening of the styloid process due to ossi-
fication of the styloid ligament. The symptoms depend on the
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structure surrounding the process, which is disturbed by the
increased length of the process. As the symptoms are not spe-
cific, patients can visit an otolaryngologist, neurologist, den-
tist, or psychiatrist. Diagnosing ES is difficult, and ES is often
overlooked by doctors and accidentally discovered. Conven-
tional radiology studies, such as panoramic photographs, can
help establish a diagnosis, but are sometimes unclear due to
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the overlap between anatomical structures. This case report
describes the findings of ES using multidetector computer to-
mography and 3-dimensional volumetric computed tomogra-
phy (MDCT-3D CT) with multiplanar reconstruction to assess
the length and angulation of the styloid process. Moreover, we
aim to present and re-emphasize for diagnosticians the con-
sideration of a differential diagnosis of ES. 

Case reports 

Three cases with different complaints came to the surgery,
neurology, and ENT clinics and were diagnosed with Eagle’s
syndrome after the MDCT-3D CT examination. 

Case 1 

A 40-year-old man complaining of hoarseness visited our sur-
gical clinic for the first time. He also experienced pain when
moving his head to the left and swallowing, with a mild-to-
moderate pain scale and neck discomfort for the last year. The
patient often visited a general practitioner for pain relief med-
ication. The pain disappeared when the patient took med-
ication. Within 2 weeks, the patient complained of hoarse-
ness. On extraoral examination, pain was felt in the left pos-
terior auricle and mastoid area. The surgeon recommended
an assessment using a CT scan of the neck. A CT scan of the
neck revealed linear calcifications originating from the left
styloid process towards the hyoid bone below the angle of the
mandible with a size of about 42 mm ( Fig. 1 ). This structure
clinically describes mineralization of the left styloid ligament.
The size of the right side of the styloid process was approx-
imately 23 mm, and there was no mass in the neck. The pa-
tient was administered nonsteroidal anti-inflammatory drugs
(NSAIDs) to relieve pain, and no surgery was performed. 
Fig. 1 – CT scan volume rendering (3D) of the neck showed an os
anterolaterally to the hyoid bone on the left side. 
Case 2 

A 60-year-old man visited a neurologist with frequent
headaches and neck discomfort. The patient had a history of
a cerebral hypervascular space-occupying lesion (SOL) on pre-
vious MRI. A neurologist suggested a CT brain angiography.
On CT angiography, the SOL was not found, but there was an
elongation of the styloid process on the right side with a size
of 53 mm ( Fig. 2 ). The neurologist prescribed only nonsteroidal
anti-inflammatory drugs (NSAIDs) to treat headaches. 

Case 3 

A 43-year-old man visited the ENT clinic complaining of a cold,
headache, and neck discomfort. The working diagnosis was
sinusitis, and the doctor advised the patient to undergo a head
CT Scan. On head CT, maxillary sinusitis was seen on the left
side and an ossified styloid process, with a right-side length
of 41 mm and a left-side length of 43 mm ( Fig. 3 ). The ENT
doctor prescribed antibiotics and analgesics. No surgery was
performed on this patient. 

Discussion 

The styloid process is a cylindrical bony projection of the tem-
poral bone from Reichert’s cartilage of the second pharyngeal
arch. The Reichert cartilage is divided into 4 parts: tympa-
nohyal, stylohyal, ceratohyal, and hypohyal. The tympanohyal
part, which develops antenatally, attaches to the petrous part
of the temporal bone and forms the base of the styloid process.
The stylohyal portion develops after birth, forming the trunk
to the tip of the styloid process and the proximal portion of
the stylohyoid ligament. The hypohyal and stylohyal regions
sified styloid process extending from the base of the skull 
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Fig. 2 – CT scan view of the neck showed the ossified styloid 

process extending from the base of the skull anterolaterally 

and caudally to the hyoid bone on the right side. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

may not fuse or fuse after puberty. If these 2 parts unite, a
long styloid process develops. If the stylohyal part does not
undergo ossification, a short styloid process develops. The cer-
atohyal part and its fibrous sheath form the stylohyoid liga-
ment, which extends to the lesser cornu of the hyoid bone.
The hypohyal region forms the cornu minus the hyoid bone
[ 2 ,3 ]. The styloid process is located anterior and inferior to the
external auditory canal, anterior and medial to the mastoid
process, and anterior to the stylomastoid foramen. Several vi-
tal structures such as the internal carotid artery, internal jugu-
lar vein, and cranial nerves X, XI, and XII are located medially
around the styloid process. 

The styloid process consists of proximal (tympanohyal)
and distal (stylohyal) segments. The distal end is the origin
of the stylohyoid, stylopharyngeus, and styloglossus muscles,
Fig. 3 – CT scans of the neck (coronal) showed the ossified styloid
anterolaterally and caudally to the hyoid bone on both sides (left
and the base of the stylohyoid and stylomandibular ligaments.
These 5 structures play roles in the movement of the tongue,
pharynx, larynx, hyoid, and mandible [ 3 ,4 ]. The cartilage of the
styloid process becomes ossified and elongated between the
ages of 5 and 8 years. By the age of 30 years, elongation of
the styloid process slows. The structure and length of the sty-
loid process vary among individuals. The styloid process of the
temporal bone varies in length from 2 to 3 cm. It is considered
elongated if it exceeds 30 mm [1] . Several theories have ex-
plained the occurrence of stylohyoid and stylomandibular lig-
ament ossification, including reactive metaplasia, dysplasia,
trauma-induced ligament loss of elasticity, and tendon degen-
eration [5] . 

ES accounts for approximately 4% of the population and is
more common in women [ 6 ,7 ]. According to Mathews’ study
of 100 subjects aged 20-80 years, the prevalence of styloid pro-
cess elongation was 35% and was higher in males than in fe-
males, that is, 68.6%. Elongation was more in the 41-60-year-
old age group with prevalence of 54.4% [8] . In a study by Vieira
et al. [9] in the Brazilian population, the prevalence of styloid
process elongation was 43.89% and was significantly higher in
women (25.54 %) than in men (18.35 %). 

The symptoms in patients with an elongated styloid pro-
cess are atypical. Most symptoms are pain associated with re-
stricted movement of the head or neck; pain in the temporo-
mandibular joint, difficulty in swallowing, pain while swallow-
ing or as a foreign body in the throat area, or pain while swal-
lowing with or without radiation to the affected ear or mas-
toid. Other symptoms include tinnitus, ear pain, and stroke,
secondary to carotid artery compression [10–13] . Differential
diagnoses of ES include malocclusion, unerupted molars, den-
ture implants, sphenopalatine neuralgia, temporomandibu-
lar arthritis, trigeminal neuralgia, chronic tonsillopharyngi-
tis, cluster headache, cervical vertebral arthritis, migraine,
pharyngitis, and mastoiditis [ 1 ,14 ,15 ]. 

The styloid process elongation rate in the East Aegean pop-
ulation was 7.01%, of which only 3.5% were symptomatic, and
the most serious clinical complaint was headache, account-
 process extending from the base of the skull 
 dominant). 
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ing for 18.7% [16] . According to Ceylan, several mechanisms
of pain experienced by individuals with ES are as follows: 1)
compression of neural structures such as the N. IX, inferior ra-
mus of N. V, and chorda tympani; 2) fracture of the stylohyoid
ligament ossification followed by proliferation of granulation
tissue, which causes compression of the surrounding struc-
tures; 3) irritation of the sympathetic nervous system due to
impingement of the carotid artery; 4) degenerative changes
and inflammation of the tendon portion of the styloid pro-
cess; 5) irritation of the pharyngeal mucosa due to compres-
sion; and 6) stretching and fibrosis involving the CN V, VII, IX,
and X periods post-tonsillectomy [7] . 

The Langlais category was used to assess styloid system
elongation in 1986. There are 3 types based on the degree of
elongation: type 0 is a normal styloid process, type 1 is an elon-
gation greater than 30 mm, type 2 is a pseudo-segmented sty-
loid process, and type 3 is segmented, with a length of more
than 30 mm. According to Langlais, there are 4 types of calci-
fication patterns: 1) external calcification and not using a sig-
nal of calcification within the styloid process, 2) partial calci-
fication with a radiopaque calcified segment within the sty-
loid process, 3) nodular calcification with nodular radiopaque
calcification inside the styloid process, and 4) complete ho-
mogenous calcification [ 8 ,13 ]. In a study by Mathew et al. [8] ,
external calcification was the most common type of calcifi-
cation (67%). In Ilgüy’s study, type I (elongated) was the most
common type, occurring on both sides (42/59 patients) [13] . A
study conducted by Bagga et al. [5] on 2706 adults in Mathura,
India, using panoramic radiographs showed that the highest
bilateral elongation was 79.5% with a prevalence of type 1 and
partial calcification > 55%. 

Three cases of Eagle’s syndrome have been reported, 2 on
one side and 1 bilaterally. According to the Langlais category,
the degree of elongation of the styloid process in all cases re-
ported in this study was type 1. In the first case, the length of
the styloid process on the left side was 42 mm, and in the sec-
ond case, the length of the styloid process on the right side
was 53 mm. The third patient had bilateral styloid process
elongation, with lengths of 41 mm on the right side and 43
mm on the left side. ES often occurs in women; however, all
reported cases were found in men. These conditions were di-
agnosed accidentally. All 3 patients were treated with symp-
tomatic therapy. 

Conclusion 

Eagle’s syndrome is a rare syndrome with non-specific symp-
toms. The elongated styloid process should be considered
when the clinician faces neck discomfort, headache, dyspha-
gia, or temporomandibular joint pain. It can be challenging to
diagnose in patients with head, neck, and facial pain. MDCT-
3D CT is a valuable tool in the diagnosis of ES. 
Patient consent 

Patients had been informed that their cases would be pub-
lished and had provided informed consent. 
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