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We investigated the incidence of elongated
styloid process (Eagle’s syndrome) using
panoramic radiographs taken of 
860 patients referred to our clinic. Any
styloid process identified was classified
according to its length, type and the
pattern of calcification. Fifty-nine
elongated styloid processes were identified
in 32 patients (3.7%), most being bilateral;
24 patients were female and eight were
male (female/male ratio: 3:1). The mean
age of these patients was 43 ± 14 years
(range: 18 – 78 years). Type I (elongated)
was the most frequent type on both sides

(42/59); and the most frequent patterns of
calcification were partially calcified on
the left side (18/59) and completely
calcified on the right side (16/59). Only
two patients were symptomatic. A
corrected differential diagnosis is
important to distinguish elongated styloid
process from other pathologies with
partially overlapping symptoms. We
would recommend that clinicians
consider the possibility of Eagle’s
syndrome when both the clinical and
radiographic evidence support this
diagnosis.
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Introduction
Eagle, an otorhinolaryngologist, first
described Eagle’s syndrome, also known as
elongated styloid process, in 1937.1 It occurs
in around 4% of the general population
although it is usually asymptomatic, with
only 4% of patients presenting with
symptoms.2 Eagle’s syndrome is reported
more frequently in women than in men.
Symptomatic patients are usually over
40 years of age, and this is thought to be
because regional ligaments and soft tissues
become less elastic with age and offer more

resistance to surrounding hard tissue
structures.3 The normal length of the styloid
process varies greatly between individuals,
but in the majority of people it is 20 – 30 mm
long. It is considered elongated when it is
longer than 30 mm.

Eagle’s syndrome presents with symptoms
that may include a dull, aching pain
localized in either or both sides of the throat,
with or without referred pain to the ear and
mastoid region on the affected side. Some
patients may complain of pain on
swallowing (dysphagia) or an abnormal
sensation of a foreign body in the pharynx



(globus hystericus).4 Other symptoms that
aid in the diagnosis include pain with
rotation of the head, recurrent headache,
vertigo, facial pain, otalgia and cephalgia.5 – 7

Patients may be seen by a variety of
healthcare professionals, including surgeons,
dentists, neurologists, and psychiatrists, and
often receive a range of treatments that do
not relieve the symptoms.8 Diagnosis can
usually be made during a physical
examination by digital palpation of the
styloid process in the tonsillar fossa. In
addition, radiographic evaluations should
include anterior–posterior, lateral skull and
panoramic films. Treatment is the surgical
excision of the elongated styloid process by
the external or intra-oral approach.9

We aimed to investigate the incidence of
Eagle’s syndrome in patients referred to our
dental clinic. We also evaluated the type of
elongation and pattern of calcification.

Patients and methods
PATIENTS AND DATA COLLECTION
Panoramic radiographs of patients referred
to our dental clinic for routine clinical
investigations as part of their dental care
were used in this study. None of the female
patients were pregnant. It was not necessary
to seek ethical approval or patient consent as

the panoramic radiographs were essential
for the routine clinical evaluation of patients
with dental problems.

Patients were considered to be symptom-
atic if they experienced the following
symptoms: glossodynia; radiated pain to the
ear, temporal region, neck, auricular and
infraorbital bone; limitation of movement
and pain on turning the head; and difficulty
in swallowing.

Panoramic radiographs were taken using
a Trophy Orthoslice 1000 C (Trophy Italia spa,
Lissone, Italy) and film processing was
automated (Velopex Extra-X; Medivance
Instruments Limited, London, UK). The
following were measured or determined for
each styloid process identified: length, 
type, and the pattern of calcification; left
and right side styloid processes were
analysed independently. The measurement of
the length was initiated proximally at the
point where the styloid process extended from
the temporal bone,10 using a ruler on both
sides. Langlais et al.11 have classified the
radiographic appearance of elongated 
and mineralized stylohyoid ligaments based
on the types of elongation and the pattern 
of calcification (Table 1; Figs 1 and 2). 
This classification system was used during
this study.
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TABLE 1: 
Classification of the type of styloid process and the pattern of calcification seen in Eagle’s
syndrome11

Classification Pattern of calcification

Type I: elongated Calcified outline

Type II: pseudoarticulated Partially calcified

Type III: segmented Nodular

Completely calcified

Reprinted from Langlais RP, Miles DA, Van Dis ML: Elongated and mineralized stylohyoid ligament complex: a
proposed classification and report of a case of Eagle’s syndrome. Oral Surg Oral Med Oral Pathol 1986; 61:
527 – 532; copyright © (1986) with permission from Elsevier.



STATISTICAL ANALYSIS
We used the Pearson correlation test and χ2

test to determine any significant differences
between the two independent groups. All
statistical tests were two-tailed and at a 5%
significance level.

Results
Panoramic radiographs were taken from 

860 patients. A total of 32 patients (3.7%)

had elongated styloid processes; 24 patients

were female and eight were male
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FIGURE 1: The classification of the elongated styloid process: type I: elongated; type
II: pseudoarticulated; and type III: segmented.11 Reprinted from Langlais RP, Miles DA,
Van Dis ML: Elongated and mineralized stylohyoid ligament complex: a proposed
classification and report of a case of Eagle’s syndrome. Oral Surg Oral Med Oral Pathol
1986; 61: 527 – 532; copyright © (1986) with permission from Elsevier

Type I Type II Type III

FIGURE 2: The classification of the pattern of the calcification of elongated styloid
process: A, calcified outline; B, partially calcified; C, nodular; D, completely calcified.11

Reprinted from Langlais RP, Miles DA, Van Dis ML: Elongated and mineralized
stylohyoid ligament complex: a proposed classification and report of a case of Eagle’s
syndrome. Oral Surg Oral Med Oral Pathol 1986; 61: 527 – 532; copyright © (1986)
with permission from Elsevier
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(female/male ratio: 3:1). Five of the 
64 processes could not been measured on the
panoramic radiographs. The mean age of
the patients with elongated styloid processes
was 43 ± 14 years (range: 18 – 78 years).
Examination of the panoramic radiographs
demonstrated that the mean length of the
styloid processes was 34 ± 8 mm (range: 
16 – 47 mm) on the left side and 35 ± 15 mm
(range: 18 – 105 mm) on the right side. There
was an association between being female
and the length of the styloid process on the
left side, but this was due to the female
preponderance (P < 0.01).

The types of styloid process and the
pattern of calcification stratified according to

age are shown in Tables 2 and 3, respectively.
Type I (elongated) was the most frequent type
of styloid process on both sides (42/59); and
the most frequent patterns of calcification
were partially calcified on the left side (18/59)
and completely calcified on the right side
(16/59). Only one patient (male) was
classified as having a type III segmented
elongated styloid process on the right side,
which was 105 mm long, and the patient was
asymptomatic (Fig. 3). No statistically
significant differences were found between
the types of styloid process, the pattern of
calcification and the age of the patients.
There was a correlation between the pattern
of calcification and the types of styloid

TABLE 2: 
The distribution of the types of styloid process identified in 32 patients in this study by
panoramic radiography. Results are stratified according to age

Type I Type II Type III

Age (y) n* Right Left Right Left Right Left

18 – 29 9 4 3 – 1 – 1

30 – 39 14 4 5 2 3 – –

40 – 49 22 8 8 1 2 1 2

> 50 14 6 4 1 3 – –

Total 59 22 20 4 9 1 3

*Evaluation of styloid processes using panoramic radiographs was bilateral.

TABLE 3: 
The pattern of calcification of the styloid processes identified in 32 patients (59 sides) in
this study by panoramic radiography. Results are stratified according to age

Nodular Partial Complete

Age (y) n* Right Left Right Left Right Left

18 – 29 9 – – 1 3 3 2

30 – 39 14 – – 3 7 3 1

40 – 49 22 3 4 4 4 4 3

> 50 14 – 1 1 4 6 2

Total 59 3 5 9 18 16 8
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process on the right side (P < 0.05). Type I
styloid processes were most likely to be
completely calcified (14/42).

Only two patients were symptomatic and
they complained of right-sided throat pain,
swelling on the right side of the neck,
glossodynia, and radiated pain to the ear,
temporal region, neck, auricular and infra-
orbital bone. The main complaints were the
limitation of movement and pain on turning
the head, and difficulty in swallowing. The
medical histories of these symptomatic
patients were unremarkable. Extra-oral
examination by digital palpation of the
styloid process in the tonsillar fossa
exacerbated the pain. There was no cervical
or submandibular lymphadenopathy. The
panoramic radiographs of the two
symptomatic patients showed styloid
processes measuring 43 mm and 38 mm on
the right side.

Discussion
There can be several variations of the styloid
chain, including the length of the process,
thickness of the segments, angle and

direction of the deviation, and the degree of
ossification. In addition to defining the type
of styloid process, it is also necessary to
classify the pattern of calcification of each
styloid complex so that it adequately
describes the radiographic appearance. To
simplify the description of the elongated
structures, a radiographic classification of
the mineralized stylohyoid ligament
complex has been proposed, which helps to
clarify the diagnosis and surgical plan.11

According to this classification, both right
and left sides of two symptomatic patients
were classified as type I (elongated) and
partially calcified. Camarda et al.3 concluded
that symptomatic patients were usually over
40 years of age. In our study group, the
mean age of the patients with elongated
styloid processes was 43 ± 14 years (range: 
18 – 78 years) and both of the symptomatic
patients were over 40 years of age. It has
been reported that the majority of
symptomatic patients have no recent history
of tonsillectomy or other cervicopharyngeal
trauma.3 Neither of our symptomatic
patients had a previous history of

FIGURE 3: A panoramic radiograph of a male patient classified as having a type III
segmented styloid process on the right side that was 105 mm long
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tonsillectomy or neck trauma. A slight
correlation has been found between 
the extent of symptoms and the severity 
of the ossification;3,10 although one of our
male patients had a pseudoarticulated
styloid process, he did not experience any
discomfort with it.

There are various methods for the imaging
of elongated styloid processes, including
lateral head and neck, posterior-anterior
skull, exaggerated Towne’s, panoramic,
transoral, lateral oblique of the mandible
and anterior–posterior skull radiography and
computed tomography. The preferred method
is orthopantomography, however.2,5 In our
study, as in Erol,12 we used panoramic
radiographs of the patients to enable us to
identify any elongated styloid processes.

Eagle’s syndrome is frequently mis-
diagnosed and there are many such reports in
the literature. Patients with symptoms such as
dysphagia, vague facial pain, retro-
mandibular pain, otalgia, orbital headache,
pain along the carotid arteries or the
sensation of having a foreign body in the
throat have often been treated by family
physicians, otolaryngologists, neurologists,
neurosurgeons, dentists, maxillofacial
surgeons and psychiatrists with little success.8

There is mechanical irritation and
stimulation of the sympathetic plexus in the
walls of the external or internal carotid
arteries by the styloid tip in carotid artery
syndrome. When the internal carotid artery is
triggered, pain will be felt over the entire head
from the ophthalmic region to the occiput.

Patients may refer to this pain as a headache,
which can often lead to misdiagnosis.5 In our
study, one of the symptomatic patients had
pain referred to the temporal, auricular and
infraorbital bone. We suggested that she had
carotid artery syndrome and she was referred
to an otolaryngologist for surgical shortening
of the elongated styloid process.

A corrected differential diagnosis is
important to distinguish Eagle’s syndrome
from other pathologies with partially
overlapping symptoms involving adjacent
anatomical structures.13 There are numerous
conditions to consider in the differential
diagnosis of neck pain; for example, cranial
nerve neuralgia such as that involving the
trigeminal, glossopharyngeal, superior
laryngeal, and primary geniculate ganglion;
temporomandibular joint disease; chronic
pharyngotonsillitis; unerupted or impacted
molar teeth; improperly fitting dental
prostheses; and pharyngeal and tongue base
tumours may all cause referred pain similar
to that produced by an elongated stylohyoid
process.3 Relief of symptoms with an
injection of an anaesthetic solution into the
tonsillar fossa is highly suggestive of a
diagnosis of an elongated styloid process.2

We would recommend that clinicians
consider the possibility of Eagle’s syndrome
when both the clinical and radiographic
evidence supports this diagnosis.
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