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Abstract Eagle’s syndrome, the famous discovery of W. Eagle, is associated with repeated episodes of pain on rotating
the neck, dysphagia and referred otalgia due to elongation of styloid process or ossified stylohyoid. Familiarity with Eagle’s
syndrome shows that its symptoms can be easily confused with other craniomandibular diseases. Since it is a rare clinical
entity, its diagnosis is often hard to make, especially in the absence of sound clinical knowledge and good radiographs.
Depending on the position of styloid process in relation to underlying anatomical structures, symptoms vary considerably,
and in severe cases continuous compression of the carotid artery can lead to stroke and even death. The treatment of choice is
mainly styloidectomy; however some conservative treatment is still being practiced. Very few studies have been reported in
the literature classifying the elongation and calcification patterns of styloid process. In this review we aim to spread light on
the epidemiology, clinical manifestation, diagnosis, and therapy for Eagle's syndrome and also target to help the general

practitioner in differential diagnosis with other conditions that can provide similar signs and symptoms.
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1. Introduction

Eagle's syndrome, also known as elongated styloid
process, is a rare clinical entity that may be the cause of
craniofacial and cervical pain. It is still little known among
dentists. [1] It consists of anatomical changes in the styloid
process, which can lead to clinical signs and symptoms such
as pain in the TMJ or preauricular region, none specific
cervical pain, limited or asymmetric mandibular movements,
earaches, headaches, tinnitus, earaches, vertigo/dizziness,
feeling of ear fullness, hypoacusis, hyperacusis,
odynophagia and foreign body sensation in the throat. [2, 3]
Symptoms vary from foreign body in the throat perception to
stroke and even sudden death. [4] Most clinicians have no
experience in this diagnosis and ultimately attribute the
symptoms to other causes. Wrong diagnosis ultimately
hampers treatment success. In this retrospective study, our
main aim is to find out what are the main reasons for late
diagnosis of this condition in modern practice? Does
experience play an important role in identifying Eagle’s
syndrome condition? Why do most of the practitioners miss
this condition and how can we prevent such events?

2. Methodology
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Data were gleaned from a literature search of available
medical and dental databases including science direct,
Research gate, Ovid, PubMed, Medline, Cochrane, Scopus
and Google Scholar. The search phrases included the main
set “Eagle’s syndrome” with defined subsets such as
“stylo-carotid artery syndrome” clinical signs and symptoms,
radiographic investigations”, diagnosis” and “treatment
modalities”. The inclusion criteria were from Jan 2001- Feb
2014. The review was limited to English-language articles.
Because of its rare occurrence, all cases were included
regardless of age, sex or ethnicity. About 3,230 and 286
articles have been indexed respectively in the science direct
database and PubMed.

3. History and Epidemiology

Literature revealed that in 1652, Pietro Marchetti
identified an elongated styloid process related to an ossifying
process of the stylohyoid ligament. However, it was Watt W.
Eagle, in 1937, that first defined Eagle’s syndrome as an
arbitrary entity related to elongation of styloid process or to
mineralization of the stylohyoid ligament complex and
divided it into two subtypes: the "classic syndrome" and the
"stylo-carotid artery syndrome." [5, 6] The classic styloid
process syndrome is due to fibrous tissue causing distortion
of the cranial nerve endings in the tonsillar bed after
tonsillectomy and includes sensation of foreign body in
throat and pain on deglutition and in the throat. It frequently
follows tonsillectomy. The other type, stylocarotid syndrome,
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is not correlated to tonsillectomy and is due to compression
of sympathetic chain in carotid sheath by the ossified
ligament or tip of the styloid process, resulting in an
incessant pain irradiating in the carotid zone. [5-7]

The average length of the styloid process is individually
variable, but in most of the patients, it usually ranges from
20mm to 30mm. [6] The styloid process length, which is
more than 30 mm, was considered to be elongated. [5,6]
Another interesting finding in the literature is that only a
small percentage of population (about 4%) is believed to
have an elongated styloid process and not all of them are
actually symptomatic; in fact symptoms has been noted in
only about 4-10% of them. [7] Hence, elongated styloid
process is not pathognomonic for Eagle’s syndrome as many
patients with inadvertent findings of an elongated styloid
process are asymptomatic.

The epidemiological incidence of Eagle's syndrome is
variable in the literature; however it is usually seen in adult
patients aged 30 to 50 years. Nevertheless, a few suspicious
cases in children have also been reported. [8] No statistically
significant association between age and elongation-calcifica
tion patterns has been reported till now [9, 10] Also, there is
no significant sex predilection in the occurrence of
mineralization of the styloid process; but some authors
reported that symptoms are more common in females.
Literatures are not in agreement with sexual dimorphism of
Eagle’s syndrome [9, 11].

3.1. Anatomical Consideration
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Figure 1. The relationship of the styloid process to its surrounding
structures

Anatomically, styloid process is a slender, elongated and
cylindrical bony projection which originates from temporal
bone and lies anteriorly to the mastoid process, between the
internal and external carotid arteries, and laterally to the
tonsillar fossa. [12] The styloid process provides two
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ligament attachments which are the stylohyoid and
stylomandibular ligaments and three muscles which are the
stylopharyngeus, stylohyoid and styloglossus. [13] Medial
to it are the superior pharyngeal constrictor muscle and
pharyngobasilar fascia, the internal jugular vein and the
accessory, hypoglossal, vagus, and glossopharyngeal nerves.
The stylohyoid ligament connects the styloid process with
the small cornus of the hyoid bone. (Fig 1) The apex of the
styloid process is clinically important because it is located
between internal and external carotid arteries and significant
elongation may lead to compression of the sympathetic chain
in carotid sheath. [12, 13]

3.2. Clinical Manifestations

The hallmark of Eagle’s syndrome is the typical dull and
nagging pain of the elongated styloid process that becomes
worse during deglutition and can be reproduced by palpation
of the tonsillar fossa. [14] Symptoms which are produced
due to elongated styloid process or pressure on
neurovascular structures include pharyngodynia, dysphagia,
foreign body sensation in pharynx, otalgia, headache, pain
on neck rotation, and facial pain. Duration of patients’
symptoms ranged from 8 months to 37 months (mean, 14
months). Patients exhibiting signs and symptoms like
migraines, cluster headaches, or transient neurological
symptoms caused by irritation of the periarterial sympathetic
nerve plexus overlying the carotid artery, were classified as
having the carotid artery syndrome. [15] The neurosurgical
literature reveals that Eagle’s syndrome has also been
associated with transient ischemic attack in a patient
presenting with severe reversible narrowing of the internal
carotid artery on head movement to the affected side. [15] A
broad diversity of symptoms have been attributed to
elongation of the styloid process and since these symptoms
are non-specific, they can be easily mixed up with other
disorders such as aerodigestive tract malignancies, neuralgia,
temporomandibular joint dysfunction (TMD), dental
malocclusion, and hyoid bursitis [1].

3.3. Etiopathology

Variation is the law of nature. Although it is reported that
elongation of the styloid process and ossification of the
stylohyoid ligament are more likely to cause Eagle’s
syndrome, the actual mechanisms are still poorly understood.
Its pathogenesis is still under discussion and the main
hypotheses rely on heredity, embryology, metaplasia, trauma,
and degenerative transformation. [16, 17] Another debated
point on the stylohyoid complex is related to the pattern of
calcification of the styloid process and stylohyoid ligament.
Despite numerous studies classifying the location of
calcification and ossification, there is still insufficient data in
the literature regarding the relationship between the increase
in the calcification of ligament and bone metabolism and
processes of individuals. Hence, the aims to identify and
illustrate new etiopathologic pathways that choreograph this
disease should be among the top priorities in this field.



Clinical Medicine and Diagnostics 2014, 4(1): 9-13 11

3.4. Diagnosis and Radiographic Evaluation

Diagnosis is the pillar of any medical treatment. Without a
proper diagnosis, the treatment success is impeded. A sound
clinical knowledge of the condition makes diagnosis easier,
and avoids unnecessary intervention of multiple medical
specialities. As a rule, the workup of patients with suspected
eagle’s syndrome should include a detailed medical history,
as well as a thorough head and neck examination to rule out
other diagnoses. Attempts should be made to reinitiate the
symptoms by manual manipulation over the stylohyoid
complex cautiously. This can localize the pain trigger point
while the patient performs cervical and oral movements.
Palpation of the tonsillar fossa may reveal the tip of the
styloid process as a hard bony spicule that aggravates
symptoms with local tenderness. [18] Transpharyngeal
palpation ascertains the presence of a bony projection and
gives rise to the characteristic Eagle’s pain. Some authors
also suggest confirming the diagnosis with infiltration of
local anesthetics into the tonsillar bed in order to alleviate
pain. This procedure can be beneficial to some extent, but it
may not differentiate Eagle’s syndrome due to an elongated
styloid process from other pathologic conditions, such as
glossopharyngeal neuralgia. [19, 20]

With classic presentations of eagle’s syndrome,
radiograph is not imperative for diagnosis. However,
sometimes in case of misleading clinical presentation and
missing physical findings, imaging can be very helpful in
diagnosing a clinical suspicion of Eagle’s syndrome.
Radiographic evaluation is the ultimate step to confirm
diagnosis and subsequently precedes the treatment required.
Different types of imaging have been used to diagnosis
Eagle’s syndrome which include panoramic radiograph,
lateral head and neck radiographs, Towne’s radiographs,
lateral oblique radiograph of mandible, antero-posterior head
radiograph and computed tomography. However, it is
mandatory for practitioners to be aware of the type of
elongation and calcification of each styloid in order to
describe its radiographic appearance. Hence, to better
understand the radiographic findings, Langlais et al. [21] had
classified radiologic appearance of styloid process based on
the type of elongation and calcification. (Fig 2-3)

In some cases, lateral neck view is enough to confirm the
diagnosis. Nonetheless, the advantage that modified
Towne’s view and orthopantomogram (OPG) have on it is
that the entire length of the process can be seen very acutely
and hence its deviation can be made out clearly [22].
However, sometimes superimpositions of anatomical
structures often hamper the visual clarity of the process. [23]
A CT scan usually allows for the precise measurement of the
styloid process length, direction, and anatomic variance and
a three-dimensional (3D) volume-rendering CT scan add
value to the modern diagnostic methods. [24, 25]
Three-dimensional CT is considered by most to be the
radiologic test of choice for diagnosis of Eagle’s syndrome
because it is the most advanced technique available to

accurately measure the length of the styloid process and
hyoid bone. [20]
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Figure 2. The morphological classification as proposed by Langlais in
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Figure 3. The classification according to calcification proposed by
Langlais (1986)

4. Differential Diagnosis

It is mentioned by previous authors that due to its
vagueness in symptoms, many patients have been treated for
multiple different problems by different specialists,
including dentists, neurologists, gastroenterologists, and
even psychiatrists. Hence, awareness of the differential
diagnosis of Eagle’s syndrome helps in handling the cases in
a more professional manner. Several pathogenetic factors
should be taken into consideration before establishing a
differential diagnosis, to rule out symptoms that might
depend on anatomical regions adjacent to the styloid process
and could mislead diagnosis. In particular the following
pathogenic events should be considered: traumatic fractures
of the apophysis, pharyngeal infections, rheumatoid
processes of the hyoid apparatus, inflammation of the styloid
muscle, TMJ dysfunction, atypical migraine, otitis media,
degenerative and inflammatory changes inducing carotid
veins rubbing and irritation of the anterior sympathetic
nerves, formation of scars in the pharynx following
tonsillectomy and pathologies of the third molars. [15, 18,
26] The differential diagnosis should include but is not
limited to, head and neck pain syndrome like
glossopharyngeal neuralgia, fibromyalgia and trigeminal
neuralgia. [26] ES should be kept in the differential
diagnosis whenever examining a patient with persistent
lateral neck, throat, or sub-mandibular pain that shows no
other clinical findings. [15, 18] The different diagnosis of
Eagle’s syndrome is better appreciated in table 1.
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Table 1. Shows the differential diagnosis of Eagle’s syndrome which may help the clinicians in practice

moving head)

R Pulpitis Id}opa?hlc Temporo-mandibular
Eagle’s syndrome . trigeminal .
(Tooth pain) . disorder
neuralgia
Type of pain Dull throbbing Current like pain Dull stabbing
Intensity of pain Medium Slight to severe Severe Moderate
. . h iall .

Duration of pain Short (especially upon Can be upto hours Seconds minutes to hours

Dysphagia, pain upon head
movement, pain in neck,
throat, floor of mouth, ear

Characteristic
features

Sharp/ instantaneous, cold or
hot, nocturnal/diurnal
sensitivity

TMIJ/Muscle pain,
inability to open mouth,
pain during mastication

Trigger zone

corticoid injection
Surgery- I. External approach,
II. Internal approach

Local treatment

Dental treatment usually root
canal therapy. Pain may subside
upon injection of local
anaesthesia

Physical therapy, splints,
anaesthetic injection

General treatment NSAIDs

NSAIDs

Anti convulsants NSAIDs

4.1. Treatment Modalities

Once diagnosis is established, the mode of treatment can
easily be chosen. Eagle’s syndrome can be treated either
medically or surgically. In medical therapy, oral medication
like non-steroidal anti- inflammatory drugs (NSAIDS) with
antidepressants and anticonvulsants can be given. Several
alternative conservative methods such as transpharyngeal
infiltration of steroid or local anesthetics have been used on
the tonsil or tender areas, but with no remarkable outcome.
[27] Other attempts to reduce pain were by physical therapy,
relaxing the muscles that had been constricted due to styloid
process stimulation.

Surgical intervention aimed at the pathologic point along
the stylohyoid complex is the mainstay of treatment.
Normally styloidectomy is the most favorable method. In the
available literature, two approaches were discussed for
carrying out the styloidectomy operation: (1) intraoral
approach via tonsillar fossa; (2) extra oral approach from the
neck. The external approach is favoured by N. Asherson
(1957) and Moffat et al. (1977) and the intraoral approach
via tonsillar fossa is advocated by Eagle (1949) [28]. Both
approaches are suitable to manage Eagle’s syndrome,
depending upon the surgeon skills and convenience. It has
been accepted that intraoral approach is advised only if distal
tip of styloid process can be palpated in tonsillar fossa [29].
Some advantages of intraoral approach include simple
procedure with less operative time, no external scar
formation and disadvantages are inadequate visibility of
surgical field, possible injury of nearby neurovascular
structures, and risk of deep neck space infection. The main
advantages of extra-oral approach are better visualization of
surgical field and disadvantages are time consuming,
external scar formation, and risk of facial nerve injury. The
mode of surgery depends upon the surgeon’s skills, type of
cases and the patient’s compliance.

5. Conclusions

It is important to note that Eagle's syndrome is a rare

clinical entity that can disguise as typical medical conditions
such as migraines, otitis, TMD, and nonspecific pain
syndromes. It still remains a special diagnostic and
therapeutic challenge due to its extraordinary nature. Most
practitioners rarely come across with this rare condition.
Thus, since they lack experience in this diagnosis, they
ultimately attribute the symptoms to other causes. The
occurrence of similar signs in diseases other than Eagle's
syndrome may make a precise diagnosis difficult and
time-consuming for many clinicians. It is also true that the
characteristics findings can sometimes be incognito, but if a
practitioner kept Eagle's syndrome in the differential
diagnosis, it can be easily ruled in or ruled out by physical
exam and, if required, by radiographic analysis.
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