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ABSTRACT 
 

Eagle’s syndrome is defined as the symptomatic 

elongation of the styloid process or mineralization of 

the styloid ligament complex. It can be presented as a 

variety of different symptoms which can mislead the 

otolaryngologist and the dentist in diagnosing this 

condition. The objective of this report is to present a 

case report of Eagle Syndrome in a female patient and 

review of literature.  

Keywords: Eagle’s syndrome, styloid process, cone 

beam computerized tomography 

 
INTRODUCTION 
 

Enlarged styloid process or calcified styloid 

ligament causing mass effect on the adjacent 

structures, the nerves and vessels resulting in cervical 

and craniofacial pain along with other symptoms is 

stated as Eagle syndrome.1 This syndrome was 

described in 1937 by the Watt Weems Eagle, an 

otolaryngologist.2,3 The etiology of Eagle syndrome 

has not been known clearly, and Eagle considered any 

styloid process longer than 25 mm to be abnormal.4 

Although panoramic radiography and 

conventional radiographs can provide idea about the 

abnormality, but the studies are very limited due to 

superimposed structures and incomplete details, 3D-

computed tomography allows for the precise 

measurement of the styloid process length, direction, 

and anatomic variance, and to evaluation of the 

styloid ligament ossification.5,6 

The purpose of this report is to present a case 

report of Eagle Syndrome in a female patient and 

review of literature. 

 

 

  

 

 

 

 

  

 

 

 
 

 
ÖZ 
 

Eagle sendromu stiloid proçesin semptomatik olarak 

uzaması veya stilohyoid ya da stilomandibular 

ligamanın mineralizasyonu ile karakterize bir sendrom 

olarak ifade edilmektedir. Bu sendrom kulak burun 

boğaz uzmanı ve diş hekimlerini tanı bakımından 

yanıltabilecek farklı belirtilerle ortaya çıkabilir. Bu 

makalede Eagle sendromlu bir kadın olgu literatür 

bilgileri doğrultusunda sunulmuştur.  

Anahtar Kelimeler: Eagle sendromu, stiloid proçes, 

konik ışınlı bilgisayarlı tomografi 

 

CASE REPORT 
 

A 52 years old female patient was admitted to 

the Department of Oral Diagnosis and Radiology, 

Marmara University faculty of dentistry, Istanbul, 

Turkey with pain. Her past medical history was angio 

for cardiac problem in 2014. The family history was 

unremarkable.  

The patient was informed and consent was 

obtained from the patient. 

She has been experiencing limitation of motion 

in the neck, and lower jaw and neck pain on both side 

of the body for over five years. A recurrence of  pain 

was present 2 to 3 times a month and had worsened 

for the past a year. It aggravated on chewing and 

turning the head on both side. The patient had used 

non-steroidal anti-inflammatory medicaments for the 

pain multiple times without a definitive diagnosis or 

treatment.  

On extraoral examination, no abnormalities 

were detected with the temporomandibular joint and 

the regionally lymph nodes were not palpable. Mouth 

opening was adequate, but patient reported irritation 
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in her throat on opening the mouth wide. On intraoral  

examination revealed no abnormal findings. The 

patient gave no history of any past trauma and 

surgical treatment of head and neck region. 

An OPTG was taken by Morita panoramic 

radiography machine (Morita, veraviewepocs 2D, 

USA). OPTG machine was operated at 72 kV, 9 mA 

and 8 sec. The OPTG revealed the presence of 

bilateral elongated styloid process (Fig.1). Therefore, 

cone-beam computed tomography (CBCT) was taken 

for differential diagnosis of Eagle Syndrome. The CBCT 

image was acquired using a Planmeca CBCT machine 

(Planmeca, Promax 3D max, Helsinki, Finland). CBCT 

machine was operated at 90 kV and 10 mA with a 

9x16 cm field of view. Images were reconstructed 

with Romexis, the proprietary software of Planmeca. 

Voxel edge length was 0.2 mm and slice thickness was 

1 mm. 

 

 

Figure-1. Panoramic radiograph shows bilateral elongated 
styloid process. 

 

The length of styloid process were measured 

bilaterally in the CBCT sagittal plane. The bilateral 

outline of external auditory canal were drown with aid 

of the brightness and contrast adjustments. The 

lowest point of the contour acusticus meautus was 

drown under a horizontal line. The results showed that 

the right styloid process was approximately 68 mm, 

the left styloid process was approximately 45 mm (Fig 

2A-B and 3A-B). Length of styloid process greater than 

30 mm was recorded on bilateral elongation. This 

patient was diagnosed with Eagle’s Syndrome by clinic 

and radiographic exams. The patient was redirected to 

an otolaryngologist for the treatment. 
 

A)       B)    

 

Figure-2. A. Sagital CBCT image shows elongated styloid 
process at right side.  
 B. CBCT 3D reconstructed image of the elongated styloid 
process on the right side. 

A)       b)  
 
Figure-3. A. Sagital CBCT image shows elongated styloid 
process at left side. 
  B. CBCT 3D reconstructed image of the elongated styloid 
process on the left side. 

 

DISCUSSION 

 

The styloid process is derived from the 

seconder branchial arch of Reichert’s cartilage. This 

cartilage consist of four components: 1) the 

tympanohyale, a process attached to the inferior 

surface of the petrous part of the temporal bone and 

arises from the periotic capsule of the temporal bone; 

2) stylohyale, a component which  forms the greater 

part of the styloid process proper; 3) the ceratohyale, 

which forms the stylohyoid ligament; 4) the 

hypohyale, forming the lesser cornu of the hyoid 

bone.4,7 

Styloid process belongs to the temporal bone 

of the skull and it lies anterior to the stylomastoid 

foramen. Being cylindrical in shape, the styloid process 

gradually tapers towards the apex just like a pinnacle. 

Its apex is located next to the tonsillar area in the 

lateral wall of pharynx, between external and internal 

carotid arteries. Its tip provides attachment to the 

stylohyoid ligament. There are few structures blended 

to the styloid process, which are in relation to the 

nerves and vessels. The stylopharyngeus, stylohyoid 

and styloglossus are the muscles which attach to the 

base, middle part and tip of the styloid process 

respectively. These muscles get the innervations from 

the 9th, 7th and 12th cranial nerves. Spinal accessory 

and vagus nerves run medial to the styloid process. 

The facial nerve runs anteromedial to this process 

before piercing the substance of the parotid gland. 

Glossopharyngeal nerve curves in close proximity to 

the styloid process. 8,9 

Prevalence of elongated styloid process or 

calcified stylohyoid ligament is about 4% of the 

general population, however; only a few of these 

A B 
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cases are symptomatic. There is no specific sex 

predilection for elongated of the styloid process, but 

female patient are known to be more symptomatic as 

compared to the male counterparts.10,11 

It’s morbidity ranges from 1,4% to 30% most 

of which consists of middle-aged people and 

females.2,3,13 

In 1652, Pietro Marchetti introduced an 

elongated styloid process related to an ossifying 

process of the stylohyoid ligament. In 1937, Eagle, an 

otolaryngologist, later described Eagle’s syndrome. 3,4 

Eagle reported14 that a normal styloid process 

measures between 25 mm to 30 mm and any length 

more than the above mentioned values, is considered 

as the pathogenic factor for Eagle Syndrome. Keur at 

al.9 suggested that the styloid process length and its 

mineralized stylohyoid ligament, if appears more than 

30 mm in a radiograph film, is considered as a 

significant predisposing factor. However, Jung et al.15 

suggested that, a styloid process of only more than 45 

mm length should be considered be elongated. 

Balbuena et al.16 portrayed three etiologic 

theories to express the development of this syndrome. 

Congenital elongation of the styloid process due to the 

persistence of the cartilaginous precursor is defined as 

the first theory; the second one is the calcification of 

the stylohyoid ligament by a inexplicable process, and 

the third theory is the growth of osseous tissue at the 

insertion of the stylohyoid ligament.  

Steinmann17 presented three mechanisms 

which might case ossification: 1) the theory of reactive 

hyperplasia, when trauma stimulates the remnants of 

the original connective and fibrocartilaginous cells; 2) 

the theory of reactive metaplasia, or an abnormal 

healing following a trauma that activates ossification 

of the stylohyoid ligament; and 3) the theory of 

anatomic variance, which occurs without any different 

trauma. 

The syndrome was divided into two types by 

Eagle: classic type and carotid artery type. The classic 

form develop after tonsillectomy, when scar tissue 

under the tonsillar fossa compresses and stretches 

cranial nerves V, VII, IX, and X. This form of Eagle 

Syndrome includes symptoms such as pain referred to 

the ear, foreign body sensation, and dysphagia. In 

rare cases, it can be accompanied by vocal changes. A 

second form of this condition which is not dependent 

upon tonsillectomy. The second type, carotid artery 

type, occurs  with other symptoms, such as migraines, 

and neurological symptoms, cause by irritation of the 

sympathetic nerve plexus. In addition , if the internal 

carotid artery is compressed, ipsilateral headaches 

may occur. If the external carotid artery is 

compressed, then there can be pain in the temporal 

and maxillary branch areas.7,18,19 

The pathophysiological mechanisms for the 

pain of the eagle’s syndrome as explained by Ceylan 

et al.20 include:  

 compression of the neural components, the 

glossopharyngeal nerve, the lower branch of the 

trigeminal nerve, and/or the chorda tympani nerve 

by the elongated styloid process 

 fracture of the ossifiedstyloid ligament, followed by 

proliferation of granulation tissue which results in 

pressure on surrounding structures and ocuurence 

of pain 

 breaching on the carotid vessels by the styloid 

process resulting irritation of the sympathetic 

nerves in the arterial sheath 

 degeneration and inflammatory changes in the 

tendinous part of the stylohyoid insertion, a 

condition defined as insertion tendinosis 

 irritation of the pharyngeal mucosa due to direct 

compression by the styloid process 

 in the post-tonsillectomy period, stretching and 

fibrosis involving the 5th, 7th, 9th and 10th cranial 

nerves 

Diagnosis of Eagle’s Syndrome is guided by the 

clinical history and physical and radiographic 

examinations. Palpation of the tonsillar fossa and local 

infiltration anesthesia are involved in physical 

examination. A bony projection and reproduced the 

characteristic pain is demonstrated on transpharyngeal 

palpation. Anesthetic injection in the tonsillar fossa 

results in symptom relief. For radiologic interpretation, 

panoramic radiography, lateral cephalometry, towne 

projection film or computed tomography (CT) may be 

used. In the panoramic view, the styloid process is 

visualized posteriorly to the external acoustic meatus 

with a descendant and anterior trajectory. When 

ligament is elongated, it reaches over one third of the 

length of the mandibular ramus.4,6 Panoramic 

radiograph (OPTG) are a low-cost procedure with 

lower radiation exposure compared to the CT and are 

easy to interpret. However, caution is recommended 

when analysing and performing absolute 
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measurements and relative comparisons for this type 

examination because of the possible overlapping of 

anatomical structures (mandibular bone and teeth) 

and the occurrence of distortion and magnifica- 

tions.21,22 The OPTG can easily miss the findings, 

especially if styloid processes are not so long, due to 

superimposed teeth and mandible. Similarly, the 

conventional radiographs are also very non-specific 

and limited this context. Ultrasound and CT-scanning 

confirmed the diagnosis and MRA was used to 

determine the location of blood vessels in the 

surrounding area. Currently, CT can be defined as the 

standard method for the diagnosis of the Eagle’s 

syndrome.22 Multislice CT and 3D reconstruction is 

considered the best modality as it provides information 

about the actual length of the processes and their 

tract, and whether deviated medially or laterally along 

with the details of their relationships with other 

anatomical structures. Other related anatomical 

variants can also be documented before any surgical 

planning and intervention.1, 22, 23 

Differential diagnoses of Eagle’s syndrome 

include unerupted molar tooth, dental prosthesis 

implanttation, diseases of temporomandibular joint, 

tumors in the oropharynx and laryngopharynx, and 

prosopalgia, sphenopalatine neuralgia, glossopharyn- 

geal neuralgia, myofascial pain, mastoiditis, dentalgia, 

chronic amygdalitis, pharyngitis. 3,8,24 In our patient, 

we have determined that the appropriate with 

literature by her clinical symptoms and radiological 

features. 

The treatment plan includes both medical and 

surgical options. Medical therapy includes reassurance, 

analgesics and anti-inflammatory medications. Severe 

cases are dealt with surgically using two approaches, 

intraoral and external, with both having their own 

advantages and disadvantages.1 
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