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ABSTRACT
Objective: Eagle’s Syndrome is caused by elongation of the styloid process or ossification of
the stylohyoid ligament. We aimed to evaluate the contribution of 3-Dimensional Multidetector
CT findings on Eagle’s syndrome.
Methodology: Three-Dimensional Multidetector CT were performed on 13 patients with Eagle’s
syndrome. Maximum intensity projection (MIP) and volume rendering (VR) images having
optimal resolution in all patients were obtained using 3D reconstructions on work-station.
Styloid process and its extension, and stylohyoid ligament were evaluated. A styloid processes
e”3cm were accepted to be longer than normal. We also had a control group of patients which
consisted of ten patients who had no complaints of dysphagia, throat pain, or foreign body
sensation in the throat.
Results: Elongation of the styloid process was revealed by 3D VR imaging in all patients. We
found elongated styloid process bilaterally in two patients. Elongation of the styloid process
was clearly revealed by 3D VR imaging in high contrast and spatial resolution under the
anatomic orientation like conventional X-ray in all patients. The diagnosis of Eagle’s syndrome
was confirmed surgically in four of 13 patients.
Conclusion: We conclude that 3D VR imaging is a valuable diagnostic method in detecting
elongated styloid process.
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INTRODUCTION

Eagle’s syndrome is characterized by head
and neck pain secondary to calcification of the
stylohyoid ligament or elongated styloid
process. Elongated styloid process gives a com-
plex of symptoms described by Eagle in 1937,
hence the condition is also known as Eagle’s
syndrome. It is a rare entity, which is not com-
monly suspected in clinical practice.1-5

Although approximately 4% of the population
is thought to have an elongated styloid process,
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only a small percentage (between 4% and 10.3%)
of this group is thought to actually be symptom-
atic.5,6 Diagnosis is made both radiographically
and by physical examination.6 Conventional X-
ray is usually the first step of investigation of
bone lesions (Figure 1). But it has some limita-
tions in detection of some complex anatomic
areas such as skull base. The combination of
spiral computerised tomography(CT) and
3-Dimentional reconstruction with volume
rendering(3D VR) allows rapid and detailed
examination of the osseous structures. 3D VR
images have been proved to be valuable in di-
agnosis of subtle abnormalities and in planning
patient therapy.5,6

In this study, 3-Dimensional Multidetector CT
was performed in 13 patients with Eagle’s
syndrome. We aimed to detect the contribution
of 3D VR images on diagnosis of elongated
styloid process.

METHODOLOGY

Between July 2004 and June 2006, 13 patients
(7 females, and 6 males; mean age 36.53±12...
years; range 20 to 62 years) with Eagle’s
syndrome were included in this study. We per-
formed 3D CT in our Department of Otorhino-
laryngology to all patients who were suspected
to have elongated styloid process.

Symptoms were extremely variable among
patients. The patients who presented with com-
plaints of dysphagia and vague throat discom-
fort were evaluated by both ear nose
throat(ENT) examination and imaging studies
in order to investigate elongated styloid
process.

3D Multidetector computed tomography (3D
MDCT) (Siemens, Sensation 4, Erlangen, Ger-
many) was used in radiological examinations.
Styloid processes were examined with narrow
collimation (0.5 mm), 0.5 mm slice thickness,
and reconstruction every 0.5 mm. Creation of a
3D CT image began with the acquisition and
reconstruction of axial image data. And then,
axial images were sent to the work-station
(Siemens, Leonardo, Erlangen, Germany). MIP
and VR images were obtained using
recontruction procedure on axial image. We

obtained 3D images in optimal resolution and
spatial resolution like conventional X-ray in all
of the patients. Two radiologists independently
assessed the axial and reformatted 3D VR
images. 3D images were examined in the dif-
ferent point of views to get more detailed
information. We investigated the extension of
styloid process and its relations with surround-
ing tissue. Styloid processes >3cm were
accepted to be longer than normal.
We also had a control group of patients which
consisted of ten patients who underwent tem-
poral CT examination and who had no com-
plaints of dysphagia, throat pain, or foreign
body sensation in the throat.

RESULTS

The most common complaints were dysph-
agia, foreign body sensation, and pharyngeal
pain. On physical examination, pain suggest-
ing elongated styloid process duplicated by
palpation of the tonsillar fossa was seen in seven
of the 13 patients. The remaining six patients
had no abnormalities on physical examination,
but these patients were evaluated by 3D VR
imaging in order to display possible elongated
process on the basis of clinical complaints sug-
gesting Eagle’s syndrome. We carried out the
MDCT imaging and obtained 3D VR images in
all patients. Elongation of the styloid process
was revealed by 3D VR imaging in all patients
(Fig. 2A, 2B, 3). We found elongated styloid pro-
cess bilaterally in two patients. Extensions, re-
lationships with the surrounding tissue, and the
lengths of styloid process were evaluated clearly
in high contrast and spatial resolution under the
anatomic orientation like conventional X-ray.
The diagnosis of Eagle’s syndrome was con-
firmed surgically in four of 13 patients. The re-
maining nine patients did not accept a surgical
intervention. Complete remission was achieved
in patients who underwent surgical operation,
whereas we observed partial remission in
patients who were managed by medical
treatment. The clinical findings, presenting
complaints, and 3D VR findings of the patients
are summarized in Table-I.
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In the control group who had no complaints
of dysphagia, throat pain, or foreign body

sensation in the throat, the mean length of
styloid processes was 2.02cm, and none of them

Table-I: Clinical characteristics of the patients.

Patient Sex Age Presenting Side History Treatment Results
(years) Symptoms

1 M 24 Dysphagia, Right Tonsillectomy Medical Partial

foreign body 4 years (refused the remission

sensation, otalgia previously operation;

nonsteroidal

anti-inflammatory

medications)

2 F 32 Pain and right Right Surgical Complete

otalgia remission

3 F 20 Otalgia, pain Bilateral Medical Partial

remission

4 F 42 Dysphagia, foreign Right Tonsillectomy Surgical Complete

body sensation, 5 years treatment remission

right otalgia previously intraoral route

5 M 33 Left cervical pain Bilateral Medical Partial

with foreign body remission

sensation

6 F 38 Dysphagia, otalgia Bilateral Medical Partial

remission

7 F 59 Foreign body Right Medical Partial

sensation,  pain remission

on swallowing

8 M 23 Dysphagia, foreign Left Medical Partial

body sensation, pain remission

9 F 62 Dysphagia, pain Left Medical Partial

remission

10 M 28 Pain, otalgia Right Surgical Complete

remission

11 F 34 Dysphagia, foreign Right Medical Partial

body sensation, pain remission

12 M 36 Foreign body Left Surgical Complete

sensation, pain treatment remission

intraoral route

13 M 44 Otalgia Right Medical Partial

remission
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were longer than 3cm. Mean age was 30.8
years(19-55). There were no radiological
features linked with symptomatic elongated
styloid process. There were no radiological
differences between symptomatic or non-symp-
tomatic patients.

DISCUSSION

In adults, the normal length of the styloid
process is approximately 2.5 cm, whereas an
elongated styloid proceess is generally >3 cm
in length.7 Although Eagle’s syndrome is
thought to be caused by an elongated styloid
process or calcified stylohyoid ligament, the
presence of an elongated styloid process is not

pathognomonic for Eagle’s syndrome because
many patients with incidental findings of an
elongated styloid process are asymptomatic and
can be accepted as normal anatomical
variants.2,5,6

Figure-1:   Lateral skull film showing subtle
elongated right styloid process. (Arrow A). Figure-2A: Antero-posterior volume-rendered

spiral CT images clearly showing the
elongated right styloid process.

Figure-2B: Antero-posterior volume-rendered
spiral CT images clearly showing the

elongated left styloid process.

Figure-3: Oblique volume-rendered spiral CT
image clearly showing the elongated

right styloid process

Volume Rendering: Slice thickness 0.5 mm,
Collimation 0.5, Recontruction 0.5, MAs 100, Kv 120,
Scan time 98 sn, Rotation time 1 sn, Feed rotation
1mm.
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The styloid process is derived from the
second branchial bar of cartilage of Reichert.
This cartilage consists of four highly variable
parts; they are: (1) tympanohyale, (2) stylohyale,
(3) ceratohyale, and (4) hypohyale. The actual
cause of the elongation is a poorly understood
process. Several theories have been proposed:
1) congenital elongation of the styloid process
due to persistence of a cartilaginous analog of
the stylohyale, 2) calcification of the stylohyoid
ligament by an unknown process, and 3) growth
of osseous tissue at the insertion of the
stylohyoid ligament.6,8

The pathophysiological mechanism of
symptoms is controvertial as well. Theories in-
clude the following: 1) traumatic fracture of the
styloid process causing proliferation of granu-
lation tissue, which places pressure on the sur-
rounding structures; 2) compression of adjacent
nerves, the glossopharyngeal, lower branch of
the trigeminal, or chorda tympani; 3) degenera-
tive and inflammatory changes in the tendonous
portion of the stylohyoid insertion; 4) irritation
of the pharyngeal mucosa by direct compres-
sion or post-tonsillectomy scarring (involves
cranial nerves V, VII, IX, and X); and 5) impinge-
ment of the carotid vessels, producing irritation
of the sympathetic nerves in the arterial
sheath.6,8

Diagnosis can usually be made on physical
examination by digital palpation of the styloid
process in the tonsillar fossa, which exacerbates
the pain. In addition, relief of symptoms with
injection of an anesthetic solution into the ton-
sillar fossa (lidocaine infiltration test) is highly
suggestive of this diagnosis.2,8-10

If there is a suspicion for Eagle’ syndrome,
confirmation can be made by radiographic stud-
ies.6,11 Radiographic workup should include
anterior-posterior, lateral skull films8 and CT.
Conventional X-ray should be performed as a
first step of radiologic examination. But there
are some limitations of this method such as
overlapping of other structures and low
contrast resolution.7,12 Volume rendered MDCT
can provide additional information and
demonstrate styloid process clearly where plain
radiograph is often limited in its ability to

demonstrate styloid process. In the setting of
imaging styloid process, conventional radio-
graphic series are often difficult to show the sty-
loid  process because of poor quality7,12 The com-
bination of spiral CT and 3D reconstruction with
VR allows rapid and detailed examination of the
osseous structures. Subtle lesions or complex
anatomic regions are better demonstrated on
volume-rendered images. Disease extent can be
thoroughly evaluated with 3D images, and
therapeutic planning is aided by the anatomic
information available from 3D images. In this
syndrome, CT imaging which has some disad-
vantages such as lack of anatomic orientation
has been used as the imaging modalitiy. How-
ever, volume-rendered images can resolve those
disadvantages mentioned above having high
contrast resolutions under the anatomic orien-
tation.7,12 Styloid process and its extensions were
imaged clearly in all patients in our study.

Treatment of Eagle’s syndrome is both surgi-
cal and nonsurgical.3,6 Yetiser et al. did not rec-
ommend any surgical intervention in patients
with only minor symptoms.2 In surgical treat-
ment intraoral and transcervical approaches
have been used successfully. In patients who are
not surgical candidates; include reassurance,
nonsteroidal anti-inflammatory medications,
and steroid injections (cortisone injection in the
lower pole of the tonsillar fossa) may relieve the
symptoms.3,6,8 In our four cases surgical
treatment was recommended but refused by
patients.

Three-Dimensional MDCT with VR images is
useful in visualizing the elongated styloid
process itself as well as the relationship between
the styloid process and neighboring tissue. We
think that, 3D VR imaging is a valuable
imaging method and should be carried out as a
radiological examination.
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