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A B S T R A C T

The objective of this report is to summarize the symptoms, diagnostic workup, necessary imaging, and
management of Eagle syndrome. A comprehensive literature review was conducted on peer-reviewed
publications of Eagle syndrome across multiple disciplines in order to gain a thorough understanding of the
presentation, diagnosis, and management of this disorder. Diagnoses of Eagle Syndrome have increased, in part
due to the awareness of physicians to patient symptomatology. While cervical pain and dysphagia are among the
typical symptoms, patients can present with a wide spectrum of benign and dangerous symptoms. CT scan is the
gold standard for diagnosis and can be aided by both 3D reconstructive imaging and Angiography. Treatment
strategies include medical management (analgesics, corticosteroids, antidepressants, and anticonvulsants) and
varied surgical approaches (extraoral, transoral, endoscopic assisted). Increased understanding by providers
treating patients with Eagle Syndrome allows for a more comprehensive treatment plan. With a variety of
medical regimens and more definitive surgical approaches, Eagle Syndrome can be treated safely and effectively.

1. Introduction

Eagle Syndrome is a rare and poorly understood clinical condition
that presents with a myriad of symptoms that typically include pain in
the anterolateral neck. These symptoms are associated with an abnor-
mal styloid process. Fig. 1 shows a schematic of normal anatomy along
with an elongated styloid process. Eagle initially described a pain
syndrome associated with an elongated styloid process in 1937 as
“stylalgia” [1]. Eagle subsequently expanded on his initial descriptions
[2–6]. Historically stylohyoid pain syndromes have been delineated
based upon their etiology, i.e. acquired versus congenital. Eagle
syndrome proper has been described as a pain syndrome associated
with an elongated styloid. The congenital variant, often described as
stylohyoid syndrome has been described as a syndrome with pain and
symptoms of carotid compression (presyncope, syncope, and even
transient ischemic events) caused by an ossified stylohyoid ligament.
Subsequent studies have expanded Eagle syndrome to include a myriad
of symptoms beyond pain. Furthermore the literature has also blurred
the demarcation between the acquired and congenital syndromes.

Eagle syndrome is an important clinical condition for the otolar-
yngologist to recognize. This is due to the variety of presentations,

potentially serious complications, and the fact that Eagle syndrome is
often amenable to treatment. In this paper we present an updated
review of the literature regarding Eagle/stylohyoid syndrome and
discuss current/emerging treatment modalities.

2. Methods

For this study we aimed to identify all full-text, peer-reviewed
publications pertaining to Eagle Syndrome in otolaryngology or head
and neck surgery. The searches were conducted in the Ovid MEDLINE,
Google Scholar, PubMed, and NCBI databases there were no regional
restrictions. However only English language results were reviewed. The
following search terms were used: “Eagle Syndrome”, “styloid syn-
drome”, “stylocarotid syndrome”, “stylohyoid syndrome”, “styloid-
carotid artery syndrome”, and “elongated styloid syndrome”. The
results were combined with the terms “otolaryngology” or “head and
neck” to retrieve articles. All such articles were reviewed. Finally the
works cited by each of these papers were reviewed In order to obtain a
more complete and expansive collection of relevant literature.
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3. Background

Abnormalities in the stylohyoid complex were first identified in
animals by Vesalius in 1543 [7]. The first description in humans was
published by Marchetti in 1656 [8]. Watt Eagle first described the
combination of pain associated with an abnormal stylohyoid complex in
1937 and later reported a case series of over 200 patients [1,5]. Eagle
found that about 4% of patients that have abnormalities with their
stylohyoid complex have pain [5]. He described two different presenta-
tions the classic type and the carotid artery syndrome. At the end of his
studies he concluded that tonsillectomy was a potential cause. Further
studies have examined the relationship between tonsillectomy and
Eagle syndrome and have not found the same relationship [9]. Prior to
beginning a detailed discussion of Eagle Syndrome, a brief illustrative
case will be presented to provide context for the ensuing report.

4. Example case illustration

A 56-year old female presented to the clinic with a 2-year history of
right-sided throat pain and globus sensation. The patient denied
dysphagia, weight loss, or other associated symptoms. The patient
had tried several courses of anti-inflammatory medication and anti-
biotics without sufficient relief. A complete head and neck examination
including fiberoptic laryngoscopy was performed, and the only perti-
nent finding was pain in the right neck with deep palpation. Intraoral
palpation of the right retromolar trigone and right peritonsillar region
also elicited pain. A computed tomography scan of the neck was
obtained as displayed in Figs. 2 and 3. Based on the radiographic
analysis, the diagnosis of Eagle Syndrome was made. As the patient had
failed medical management, surgical intervention was offered and the
patient was keen on pursuing this option. The patient underwent a
tonsillectomy sparing transoral resection of the styloid process with
primary closure, and had immediate resolution of symptoms following
awakening in the recovery unit. She was discharged the same day and
had an uneventful post-operative course with only minimal pain
medication requirements and quick resolution of regular oral intake.

5. Epidemiology

There have been many studies since the identification of Eagle
Syndrome that have sought to determine the incidence and prevalence

of this condition. The variability in determining the epidemiology of
this condition is likely due to differences in the diagnostic criteria in
radiologic imaging. Some have suggested that the accepted length of
the normal styloid process is approximately 2.5 cm, with 3 cm regarded
as the upper limit of normal [10,11]. Radiologically, some studies have
used stylohyoid length greater than 2.5 cm as abnormal [10]. Other
studies have defined length greater than 4.0 cm as abnormal as this

Fig. 1. Normal anatomy of the styloid process (Fig. 1a). Elongated styloid process as found in patients with Eagle Syndrome (Fig. 1b). (We would like to acknowledge Jill Gregory, senior
illustrator, from the Mount Sinai Health System for providing this artwork. This artwork has been used with permission from Mount Sinai Health System).

Fig. 2. A sagittal CT scan of a patient with an elongated styloid hyoid complex (We would
like to acknowledge Dr. Roy Holliday from Mount Sinai Health System for providing these
images).
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length has a higher association with pain [11]. Incidences of abnormal
stylohyoid length range from 4% to 7.3% [5,12]. The incidence is
higher if calcification of the stylohyoid complex is included 22%–84%
[13,14]. Despite the high incidence of abnormal stylohyoid complex,
the incidence of pain associated with these abnormalities is 4–10%
[15]. While stylohyoid abnormalities often occur bilaterally, pain
usually presents unilaterally [10].

6. Embryology/pathophysiology/etiology

The development of the stylohyoid complex develops from the
Reichert cartilage of the second branchial arch early on during the
embryologic development. As development progresses the second
branchial arch becomes four separate segments, the stylohyal, cera-
tohyal, hypohyal, and basihyal. The stylohyal develops with the
tympanohyal to become the styloid process. Through ossification the
stylohyal develops into the stylohyoid ligament, while the hypohyal
develops into the minor horn of the hyoid and the basihyal becomes the
hyoid body [16,17].

There are many different etiologies that have been proposed to
explain Eagle syndrome. Murtagh listed three possible explanations,
which lead to abnormal stylohyoid complexes [15]. One of the theories
relates to retained embryologic cartilage tissue from Reichert’s carti-
lage. The second theory is calcification of the stylomandibular liga-
ment. The third explanation is expansion of osseous tissue at the origin
of the stylomandibular ligament.

Steinmann detailed other explanations relating to trauma [18]. He
described trauma leading to reactive hyperplasia. His second theory
was traumatic induced reactive metaplasia, which leads to ossification.
His third theory is the abnormal stylohyoid complex is an anatomic
variant without any trauma. Other explanations by Camarda have
focused on changes due to aging leading to inflammation [19].

While the underlying cause for Eagle syndrome has not yet been
settled, there is better understanding of how an abnormal stylohyoid
complex causes the symptoms. An elongated or ossified stylohyoid
complex leads to compression of the neurovascular structures surround-
ing the stylohyoid complex. The facial nerve, auriculo-temporal nerve,
lingual nerve, chorda tympani, glossopharyngeal nerve, and hypoglos-
sal nerve are in close proximity to the stylohyoid complex. In addition
the stylohyoid complex bifurcates the internal and external carotid
arteries. As such compression/impingement of these structures by an
elongated styloid or abnornal stylohyloid complex can present in a
variety of different manners.

7. Clinical presentation

Eagle first described two syndromes associated with elongation/
aberrant ossification of the stylo-hyoid apparatus. The first, classic
Eagle syndrome was described as pain, dysphagia, and a foreign body
sensation that presents immediately after tonsillectomy. Eagle also
described stylocarotid sydrome in which an elongated styloid com-
presses the carotid artery and results in pain (parietal/periorbital),
visual disturbances, and syncope [3,4,6].

Subsequent studies have documented that an elongated styloid
process can present with a myriad of symptoms and with no relation
to tonsillectomy. Pain is one of the most common symptoms. Patients
often complain of unilateral pain, on the side of the elongated styloid
process. Some of this pain may refer or radiate to the ear/jaw and
present as otalgia or temporomandibular joint pain. Pharyngeal symp-
toms are also commonly reported in cases of Eagle syndrome. These
complaints range from dysphagia/odynophagia, foreign body sensa-
tion, pain with yawning, or pain with turning of the head [16,20–22].
In addition to pain reports exist of various neurological complaints
being associated with an elongated styloid process. Chang et al.
describe a patient with an elongated styloid process who developed
Horner’s syndrome after chiropractic neck manipulation [23]. Eagle
syndrome has also been associated with potential catastrophic compli-
cations. The literature contains many reports of transient ischemic
attacks and stroke being associated with Eagle Syndrome. Moreover
elongated styloid process is a known risk factor for carotid artery
dissection [24–28]. Eagle syndrome has also been associated with
carotid stent fracture [29].

The literature also contains reports of persistent mouth ulceration,
toothache, and auditory symptoms including hearing loss, tinnitus, and
ear “popping” [30,31]. Case reports also exist of dysphonia being
associated with an elongated styloid [32]. Reports also exist of patients
with glossodynia experiencing symptom relief with resection of an
elongated styloid and Eagle syndrome presenting a cervical neck mass
[33,34].

8. Diagnostic work up

The diagnosis begins with a history that raises the clinical suspicion
for Eagle syndrome Physical exam coupled with the patient history can
guide further work-up. Pharyngeal palpation, especially of the tonsil or
within the tonsillar fossa can be diagnostic. Relief of symptoms upon
infiltration of lidocaine into the anterior pillar and into the tonsillar
fossa can be diagnostic for Eagle syndrome [16].

Imaging is another useful tool in both diagnosis and treatment of an
elongated styloid. Plain radiographs of the skull may be useful in
showing an elongated styloid. Lateral views may be enable visualization
of an elongated styloid. Panoramic radiographs too have been shown to
be effective in diagnosing Eagle syndrome. The oral surgery and dental
literature describes the efficacy of cone beam CT in evaluating styloid
length [35]. CT scans represent the gold standard for diagnosis of an
elongated styloid process. CT scans add soft tissue data that allow for an
appreciation of the relationship between the bony styloid and adjacent
neuro-vascular structures [15,36]. CT Angiography can provide further

Fig. 3. A coronal CT scan of a patient with an elongated styloid hyoid complex (We would
like to acknowledge Dr. Roy Holliday from Mount Sinai Health System for providing these
images).
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information regarding carotid flow especially if stroke or dissection is
suspected. Other imaging modalities have been explored such as
transoral ultrasound and bone scintigraphy but their efficacy remains
unknown at this time [25,37].

9. Management

9.1. Conservative management

The management of Eagle syndrome is commonly divided into
conservative methods of medical management or more definitive
surgical treatment.

Basic medical therapy can be further divided into first-line analge-
sics such as NSAIDs and alternative management consisting of a
combination of anticonvulsants, antidepressants, local injections and
manipulation [38]. For patients who refuse surgery, Han et all report on
a viable multi-drug approach with gabapentin, tianeptine, tramadol,
and acetaminophen, coupled with local injections of 1 mg triamcino-
lone/mepivacaine. A weekly stellate ganglion block added to this
regimen can result in near complete resolution of symptoms [39]. Case
reports have shown additional success utilizing a dual therapy with
pregabalin and anticonvulsants such as carbamazepine [40]. Taheri
et al. demonstrated an 80% decrease in symptoms after 6 months of
treatment with pregabalin (75 mg daily) and amitriptyline (10 mg da-
ily) [41]. Local injection of anesthetic and dexamethasone has been
proven effective as a final conservative option. However the effects of
these injections diminish with time [19,42]. While there have been
reports of physical manipulation and manual transpharyngeal fracture,
recommendations have come out against these techniques due to the
risk to adjacent structures such as the carotid artery [43–45].

9.2. Surgical treatment

The literature tends to support that surgical treatment results in
more definitive treatment and long lasting symptomatic relief [46].
Surgical management is typically divided into the intraoral and cervical
approaches [47].

The traditional intraoral approach begins with a tonsillectomy, after
which the tonsillar fossa is palpated to identify the tip of the styloid
process. Dissection is then conducted down through the medial
pterygoid and superior constrictor muscles. Blunt dissection is then
used to identify the styloid tip. The dissection is taken to the periosteum
of the styloid process and the ligamentous attachments to the process
are removed. Finally a rongeur tool is used to fracture and remove the
styloid tip as proximally as possible. The tonsillar fossa is then sutured
closed [46]. The lack of an external scar allows for better cosmesis,
however it does not allow for complete exposure of the styloid process.
Nevertheless it does allow for adequate resection to alleviate symptoms
in most cases. Postulated risks of this intraoral approach include
infection and poor exposure to control bleeding, especially in the case
of a carotid injury. There is also some risk of post-operative airway
edema and as such bilateral cases are a relative contraindication [48].

There has been a renewed focus on tonsil sparing intraoral
techniques. These begin with an incision in the anterior tonsillar pillar
and retraction of the tonsil medially on a bipedicled flap. A dissection
similar to the one in the traditional approach is then carried out down
to the styloid periosteum. Torres et al. recently reported on success with
this approach [49]. Transoral approaches have advanced further as
demonstrated by an endoscopic assisted approach by Al Weteid [50].

An external, cervical approach provides the best exposure with the
caveat of a scar. This approach begins with an oblique incision made at
the angle of the mandible and dissection is carried down to the
sternocleidomastoid muscle. The sternocleidomastoid is retracted pos-
terolaterally. Subsequently the space between the parotid gland and the
posterior belly of the digastric muscle is explored. The dissection is
completed with subperiosteal dissection onto the styloid process and

resection of the styloid process. One of the concerning risks of this
approach is potential for injury to the marginal mandibular branch of
the facial nerve [48]. Ultimately various surgical techniques exist for
the treatment of Eagle syndrome, each with its own merits. Fig. 4 shows
an intraoperative photograph of an excised styloid process from a
patient with Eagle Syndrome.

10. Conclusion

Eagle syndrome has a large variety of clinical presentations as
evidenced by the multitude of nonspecific symptoms. As a result, it is
important to understand the diagnostic workup, relevant imaging, and
ultimate treatment options. With advances in medical management and
surgical approaches to the styloid process, Eagle syndrome has become
recognized more readily and has an established group of treatment
options.
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