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The styloid process is a bony prominence of the petrous 
portion of the temporal bone that projects anteriorly, inferi-
orly, and slightly medially.1-4 The normal length of the sty-
loid process is approximately 20 mm, although it can vary 
on an individual basis.5-7 When a styloid process exceeds 
30 mm in length, it is considered to be elongated.1,3-5,8-10 
Approximately 4% of the population has an elongated sty-
loid process,1,6 and the majority of these patients are diag-
nosed based on an incidental radiographic finding.8

Among patients with elongated styloid processes, 4%-
10% are estimated to have a symptomatic elongated sty-
loid process, known as Eagle syndrome.1,3,5,8 The most 
common symptoms include throat pain, dysphagia, for-
eign body sensation, facial pain, tinnitus, otalgia, and 

limitation of mandibular movements.3,6,10-14 However, the 
broad range of symptoms presents a diagnostic challenge.3 
Eagle syndrome is characterized by facial pain arising 
from the compression of adjacent anatomical structures 
due to an elongated styloid process or a calcified stylo-
hyoid ligament.8,13 Eagle syndrome has a 3:1 female-to-
male predilection, and affected patients most commonly 
present with an elongated styloid process between the 
ages of 30 and 50.1,15 The presence of symptoms is essen-
tial for Eagle syndrome to be diagnosed, and clearly 
marks the distinction from a patient with an asymptomat-
ic elongated styloid process.3,8,16 Simply identifying a cal-
cified stylohyoid ligament or an elongated styloid process 
radiographically does not warrant the diagnosis of Eagle 
syndrome.3 Although uncommon, the timely and proper 
diagnosis of Eagle syndrome is imperative in all medical 
fields.15,17 To confirm the physical examination findings, 
a panoramic radiograph can be used to identify the elon-
gated styloid process. However, because panoramic imag-
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ing does not always reliably capture the area of the styloid 
process, cone-beam computed tomography (CBCT) may 
be utilized to visualize the styloid anatomy.2,6,9,16,18 Pain 
management is critical for some patients who have both 
Eagle syndrome and other associated findings; therefore, 
the proper diagnosis is important. In some cases, the co-
morbid factors may lead to facial or neck pain, rather than 
Eagle syndrome itself. 

It is important to recognize that other conditions, such 
as a fractured styloid process, may present similarly to 
Eagle syndrome. The signs and symptoms of an elongat-
ed styloid process or a stylohyoid ligament calcification 
as originally described by Eagle are very similar to the 
clinical presentation of a fractured styloid process.10-12 
The differential diagnosis for a patient presenting with a 

fractured styloid process may include temporomandibular 
joint dysfunction, tonsillitis, pharyngitis, mastoiditis, pain 
secondary to unerupted or impacted third molars, glosso-
pharyngeal neuralgia, sphenopalatine neuralgia, trigeminal 
neuralgia, pharyngeal foreign body or tumor, migraine, 
degenerative disc disease, chronic laryngopharyngeal re-
flux, cluster headache, or myofascial pain dysfunction 
syndrome.15,19-21

This report presents a 46-year-old patient with cervical 
pain due to a fractured styloid process, which was origi-
nally suspected to be a parotid pathology. Evaluating the 
patient both clinically and radiographically aided in diag-
nosing the correct source of pain. 

Fig. 1. A panoramic reconstruction 
cone-beam computed tomography 
image of the patient shows the 
elongated styloid processes bilat-
erally and the fractured left styloid 
process (arrow).

Fig. 2. A sagittal cone-beam computed tomography image of the 
skull shows only the left styloid process (arrows). 

Fig. 3. A coronal cone-beam computed tomography image shows 
the styloid processes bilaterally and identifies the fractured left 
styloid process (arrows).
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Case report
A 46-year-old African-American male presented to the 

admissions clinic at Penn Dental Medicine with the chief 
complaint of needing a check-up due to left neck tender-
ness. The patient’s medical history revealed that he had 
been involved in a brawl 4 months previously, which 
resulted in an injury in the left infraorbital and malar re-
gions. The patient went to the emergency room, where he 
received a consultation from an otorhinolaryngologist and 
a primary care physician. The medical team diagnosed the 

patient with left orbital fracture, which was reduced and 
surgically treated with bone plating and screws.

Following surgery, the patient complained of unilateral 
left-sided jaw and neck pain along with mild swelling for 
a duration of 3 weeks. The patient reported constant, dull, 
pressure-like pain that transformed to sharp pain on per-
cussion. The pain was elicited by chewing, swallowing, 
and lateral neck movements. These sharp pain episodes 
lasted for a few minutes, and the patient reported that 
cracking his neck relieved the pain. The patient experi-
enced swelling and tenderness in his left cervical area, 
which was also associated with similar pain episodes  
occurring for the past few months. Due to this pain, the 
patient revisited the otorhinolaryngologist at the local 
hospital. He was sent for magnetic resonance imaging 

(MRI) of the cervical spine. MRI showed intact vertebrae 
with mild degenerative changes, as well as mild canal 
stenosis. In addition, a parotid salivary gland biopsy and 
submandibular fine needle aspiration were performed on 
the left submandibular salivary gland tissue. These proce-
dures were done because it was thought that the pain orig-
inated from the salivary glands, specifically the left pa-
rotid, as the pain was radiating to that region. The biopsy 
results revealed normal glandular tissue and no evidence 
of malignancy. Aspiration of the swelling only managed 
to provide short-term symptom relief for a period of 2 
weeks.

When the patient presented to Penn Dental Medicine for 
a re-evaluation, he reported a long history of xerostomia, 
pain with deglutition, and dysphagia. He denied dysgeu-
sia. His further medical history included hypertension, 
hepatitis C, HIV infection, and epileptic seizures, all of 
which were medically managed. He reported that although 

Fig. 4. An axial cone-beam computed tomography image shows 
the styloid processes bilaterally and identifies the fractured left 
styloid process (arrows). 

Fig. 5. Multiplanar reconstruction cone-beam computed tomography images show the fractured styloid process (arrows) in all 3 views. 
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his most recent seizure was after the altercation, his last 
unprovoked seizure was in 2007. 

A repeated clinical exam showed mild diffuse swelling 
with tenderness on the left posterior auricular area, tender-
ness on the left side of the submandibular and parotid area, 
and pinpoint tenderness near the gonial angle at the level 
of the C3/C4 vertebrae. No tenderness or salivary gland 
enlargement was noted on bimanual manipulation of the 
right submandibular and parotid glands. The range of mo-
tion for jaw opening was within normal limits and without 
myofascial pain on the right side. The temporomandibular 
joint exam was bilaterally within normal limits. However, 
due to multifocal tenderness and diffuse swelling, it was 
difficult to appreciate definitive objective findings on the 
left side. Cranial nerves II-XII were intact. Intraoral exam-
ination showed dental caries on tooth #15 with sensitivity 
to percussion, mild oral dryness, and clear saliva that was 
scant when milked from the parotid and submandibular 
ducts. 

A panoramic radiograph was obtained to rule out any 
odontogenic pathology and to visualize the immediate 
vicinity of the submandibular region. The radiograph 
showed bilaterally elongated styloid processes and what 
appeared to be a horizontal lucency right through the left 
styloid process at the level of C3 and C4. CBCT was then 
performed to evaluate the extent of the mineralization 
and to review the suspected fracture 3-dimensionally. The 
CBCT images (Figs. 1-5) revealed multiple pseudo-jointed 
bilateral elongated styloid processes, a well-mineralized 
stylohyoid process with an almost uniform thickness of 11 

mm, and a confirmed fracture on the left side at the level 
of C3/C4. Based on the radiographic findings and the pa-
tient’s symptoms, he was eventually diagnosed with a left 
fractured styloid process as the source of his neck pain. 
The fracture site was clearly evident on all multiplanar re-
constructions (included here are axial, sagittal, and coronal 
slices) and was clearly different from the pseudo-joint for-
mations and pseudo-articulations. Although pseudo-joints 
have a central radiolucency, they are covered by ossifi-
cations all around, demonstrating the presence of a joint. 
Fractured bone can be easily identified radiographically, as 
the area is devoid of any pseudo-joint formations (Fig. 6). 
The patient was then referred to the Department of Oral 
and Maxillofacial Surgery at the Hospital of the Universi-
ty of Pennsylvania for left styloidectomy.

discussion
The CBCT scan revealed elongated styloid processes, 

pseudo-arthroses of the stylohyoid ligaments, and a left 
fractured styloid process. A clear definition of the stylo-
hyoid complex can be seen using the coronal view, while 
the axial view allows for thorough identification of the 
stylohyoid chain location and its anatomical relation-
ships.22 Although the stylohyoid calcification on the pan-
oramic radiograph was an incidental finding, it is likely 
that the patient’s fractured elongated styloid process was 
the primary cause of the symptoms he presented with. 
Other factors, such as myofascial discomfort and sialad-
enitis secondary to his underlying oral dryness, could not 
be ruled out at that time. Given his symptoms upon pre-
sentation and his imaging results, the cervical pain was 
attributed to his elongated styloid process, and the patient 
was subsequently diagnosed with a fractured styloid pro-
cess inducing prolonged cervical pain. A detailed medical 
history, thorough clinical examination by palpation of 
the tonsillar fossa and retromandibular region, and radio-
graphic examination using CBCT are essential in making 
a definitive diagnosis of a fractured styloid process.16,19

Styloid process fracture is considered to be a rare trau-
matic condition, and it is poorly understood in the litera-
ture.19,23 Characterizing and diagnosing the source of oro-
facial pain is becoming extremely difficult for dentists, 
oral maxillofacial surgeons, and otorhinolaryngologists.23 
While our case report describes a patient with a fractured 
styloid process presenting with neck pain, Kermani et al. 
reported a patient who also had a fractured styloid pro-
cess, but presented with temporomandibular joint disor-
der.23 Gayathri et al.24 discussed a more complicated case 

Fig. 6. Three-dimensional reconstruction cone-beam computed 
tomography image shows the fractured left styloid process (arrow).
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in which a patient was diagnosed with a styloid fracture 
co-existing with a mandibular fracture. It is evident that 
the symptoms associated with a styloid fracture are easy 
to misdiagnose, making a careful examination a critical 
aspect of deciphering the source of pain.

Dental outpatient settings are not the only healthcare 
site where a fractured styloid process can be diagnosed 
and treated.17 Due to the varying, non-specific, symptom-
atic presentations of a fractured styloid process, it is not 
uncommon for patients with this condition to present to 
a wide range of healthcare professionals, such as prima-
ry care physicians, otorhinolaryngologists, neurologists, 
neurosurgeons, and psychiatrists.17 Having a thorough 
understanding of the treatment modalities for styloid pro-
cess fracture and guiding the patient in the appropriate 
direction to help manage their condition are critical steps. 
The management of styloid process fracture can include 
conservative therapy, medical management, or surgical 
treatment.25,26 A conservative approach typically includes 
heat, rest, liquid diet, non-steroidal anti-inflammatory 
agents, and muscle relaxants.25,27 Medical management 
consists of steroidal injections, administration of long-act-
ing local anesthetics in the tonsillar fossa region, and oral 
administration of carbamazepine.12,25 Surgical manage-
ment can be done through either the intraoral or extraoral 
approach.2,5,6,28,29 If the symptoms can be relieved with 
conservative treatment, that is the preferred route;25 how-
ever, surgery was prudent for the patient in our case due 
to his presenting and ongoing symptoms. The patient was 
initially prescribed analgesics for pain management, but 
the relief was only temporary, so he was referred for surgi-
cal intervention due to the limitations of the conservative 
regimen. Intraoral surgical management of this condition 
is via an incision on the periosteum at the tip of the sty-
loid process, followed by an appropriate excision of the 
bony projection.6,28 For the extraoral method, the incision 
is more extensive and starts from the mastoid process, ex-
tends to the hyoid bone, and then extends to the midline of 
the chin.2,17,29,30 The advantages of the intraoral technique 
are that it is safe, simple, less time-consuming, and leaves 
no scar. However, deep neck infection, injury to the major 
vessels, and poor visualization are its drawbacks.6,28,30 In 
contrast, the external approach provides adequate visual-
ization and reduces the risk of a deep cervical infection. 
Scarring, the length of the procedure, and the relatively 
high likelihood of injuring the facial nerve are disadvan-
tages of the extraoral surgical procedure.2,8,29,31

It is inherently difficult to properly diagnose a fractured 
styloid process due to conflicting factors and the obscure 

clinical presentation. While an elongated styloid process is 
a condition that can be easily diagnosed, it is still import-
ant to include styloid process fracture within the differen-
tial diagnosis for applicable cases to provide patients with 
the appropriate treatment. Due to similarities in the clini-
cal presentation, a clinician can easily mistake a fractured 
styloid process for a number of other commonly identified 
conditions, such as facial neuralgias and craniofacial dis-
eases associated with dental, oral, or temporomandibular 
joint regions.31,32 By reviewing this case study, all health-
care practitioners have been alerted of the appropriate 
strategies for managing patients with symptoms associated 
with a fractured styloid process or an elongated styloid 
process, as well as how to differentiate these possibilities 
from other conditions that can present similarly. Styloidec-
tomy is the treatment of choice for a fractured styloid pro-
cess. 

Eagle syndrome-like symptoms, when masquerading as 
chronic neck pain, are challenging for clinicians to diag-
nose. The patient described herein was initially suspected 
to have having a salivary gland pathosis; therefore, MRI 
and a parotid gland biopsy were obtained unnecessarily. 
A proper history, physical examination, and utilization of 
CBCT led to the correct diagnosis in our case. 
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