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From Diagnosis to Treatment: Eagle Syndrome

Abstract

Eagle syndrome (ES) is a symptom complex including recurrent neck and throat
pain, foreign body sensation in the throat and dysphagia as a result of the elongation
of the styloid process or the mineralization of the stylohyoid ligament complex.
The symptoms of ES may worsen with lateral rotation of the head and it may less
commonly present with tinnitus, weakness on the tongue, altered speech, intermittent
loss of taste or dry mouth. If carotid compression is present, it may also present with
episodes of fainting or stroke. An asymptomatic elongated styloid process alone does
not meet the criteria for a diagnosis of ES. The pathogenesis of this syndrome is still
debatable. It may be treated either non-surgically or surgically. Pain modulators,
transpharyngeal local infiltrations of anesthetic solutions or steroid medications,
or neck exercises are among the non-surgical options. Surgical treatment includes
intraoral or extraoral approaches, both of which comprise resection of the elongated
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Introduction

Eagle syndrome (ES) was originally described and named as
“stylalgia” by Dr. Watt W.Eaglein 1937 to defineasymptom complex
including recurrent neck and throat pain, globus pharyngeus
(foreign body sensation in the throat) and dysphagia as a result
of the elongation of the styloid process or the mineralization of
the stylohyoid ligament complex [1,2] ES may be classified into
two types: classic styloid syndrome and styloid-carotid artery
syndrome (stylocarotid syndrome) [3]. It more commonly affects
females and individuals in their third to fifth decades of life [4].
The pathogenesis of this syndrome is still debatable [1]. ES may
be treated non-surgically or surgically depending on the severity
of the symptoms [5].

Discussion

Styloid process is a projection of the temporal bone, lying
between the internal and external carotid arteries, anterior
to the mastoid process and lateral to the tonsillar fossa where
glossopharyngeal (IX), vagal (X) and hypoglossal (XII) nerves,
internal carotid artery and internal jugular vein are located™.
Facial nerve (VII) also runs anterior and medial to the styloid
process [6].

Physiological length of the styloid process varies between
20 to 25 millimeters and a process longer than 30 millimeters
is defined as an elongated styloid process (ESP). ESP has an
incidence of 4-28% in the general population but only 4-10%
of these individuals are symptomatic and therefore diagnosed

with Eagle Syndrome®. Although periostitis, osteitis and reactive
ossifying hyperplasia after surgery, trauma or local chronic
irritation are considered in the etiology of this condition, the true
cause of ES still remains to be elucidated [1,4].

Cranial nerves V, VII, IX or X, internal (ICA) or external (ECA)
carotid arteries or the jugular vein may be effected according
to the length, width, angulation, direction, and the degree of
calcification of the styloid process or the styloid ligament [4].
Based on the involvement of the cranial nerves or the vascular
structures, ES is sub-classified into classic styloid syndrome or
the styloid-carotid artery syndrome, where the latter is associated
with transient ischemic attacks as a result of pressure on the ICA
or ECA [3,4].

Symptoms of ES may include retroauricular and occipital
pain, which worsens with lateral rotation of the head, dysphagia
(difficulty during swallowing), odynophagia (pain during
swallowing), tinnitus, tenderness during palpation at the
retroauricular region, weakness on the tongue, altered speech,
intermittent loss of taste, neck swelling, dry mouth, limited
mouth opening or, if carotid compression is present, it may
present with episodes of fainting or stroke [1,3-5]. An ESP may
remain asymptomatic as long as it does not impinge on adjacent
structures [3]. The length of the process and the severity of the
symptoms do not show a correlation and patients with extremely
long styloid processes may remain asymptomatic and unaware of
their condition until routine radiographic examination [6].

Orthopantomographic (OPTG), lateral-oblique mandibular
or lateral head and neck radiographs may be helpful in the
diagnosis of ES. If the initial radiographic assessment is done
with lateral radiographs, it is important to obtain an additional
anteroposterior radiograph, to monitor the patient for bilateral
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involvement [1]. Cone-beam computerized tomographic images
may also be useful [4].

An ESP may be observed in three distinct views on the OPTG
images. Type 1 (Figure 1) reveals an uninterrupted ESP, type
II (Figure 2) represents the styloid process being joined to the
stylohyoid ligament by a single pseudo-articulation, and type Il
(Figure 3) consists of interrupted segments of the mineralized
ligament, which appear like multiple pseudo-articulations within
the ligament [7].

Figure 1:
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Figure 2: Type I, styloid process joining the stylohyoid ligament by
a single pseudo-articulation (Radiograph from More CB & Asrani MK
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Figure 3: Type II], interrupted segments of the mineralized ligament
looking like multiple pseudo-articulations (Radiograph from More CB
& Asrani MK [10]).

Physical examination should include palpation of the anterior
pillar region (lateral tonsillar fossa). Physicians may feel the ESP
during careful intraoral palpation by placing the index finger in
the tonsillar fossa and applying gentle pressure. In patients with
ES, palpation should produce pain in this region or referred pain
in the ear, face or the head. It should also be noted that it is not
possible to palpate a normal-sized styloid process [7]. The feeling
of relief after a local anesthetic infiltration at the palpated area
may aid in the diagnosis [2,4].

Differential diagnosis of ES includes temporomandibular
joint diseases, migraine or cluster type headaches, trigeminal,

glossopharyngeal or sphenopalatine (Sluder’s syndrome)
neuralgias, chronic laryngopharyngeal reflux, chronic
tonsillopharyngitis, hyoid bursitis, histamine cephalgia,

esophageal diverticula, cervical vertebral arthritis and benign or
malign neoplasms [4,7].

ES may be treated non-surgically or surgically. Non-surgical
(conservative) treatment includes the use of pain modulators
such as non-steroid anti-inflammatory drugs, pregabalin or
gabapentin, transpharyngeal local infiltrations of anesthetic
solutions or steroid medications into the tonsillar fossa, or
neck exercises [1,4,5]. Transpharyngeal manipulation involving
manual fracturing of the styloid process is another documented
approach although it carries a high risk of injury to the adjacent
neurovascular structures®. Despite the fact that non-surgical
treatment options help reduce the pain, their effects last for
a short period of time, particularly when the elongation or
calcification is substantial. Therefore, surgery is considered
the primary treatment modality in ES as it provides the most
favorable outcome by eliminating the compressing (mechanical)
factor in its entirety [4,5].
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Surgical treatment includes two main approaches, intraoral
(transoral) or extraoral (transcervical). The intraoral approach
requires less dissection, therefore the operation time is lesser and
does not produce a cosmetic dissatisfaction [4,6]. However the
risk of inadequate resection is higher with this approach and, due
to the non-sterile nature of the technique, it may give rise to deep
cervical infections [2]. The intraoral approach usually involves a
tonsillectomy procedure as well [2].

The extraoral approach provides a broad view and an aseptic
access to the surgical target area and reduces the risk of major
bleeding complications. However, operation lasts longer than
the intraoral approach, and leaves an unaesthetic scar along
the anterior border of the sternocleidomastoid muscle from the
mastoid process to the hyoid bone [2,4,6]. Several modifications
to this conventional incision line were proposed by Buono et al.
[8] who used a face-lift incision typically performed during a
parotidectomy and by Williams etal. [9] who utilized a preauricular
incision extending along the internal aspect of the tragus. It
should, however, be noted that although these modifications
provide more cosmetically acceptable post-operative results, they
carry a greater risk of facial and greater auricular nerve injuries
[2]. Another extraoral approach utilizes the aid of an endoscope
which places the skin incision near the retroauricular sulcus [2].

Post-operative complications may include facial paresis,
ear numbness, salivary fistula and trismus [2]. Failures are
reported to be as high as 20% in surgically treated ES patients
because of the inadequate shortening of the styloid process or the
development of subsequent fibrous entrapment syndrome, due to
an intraoperative injury or entrapment within the fibrous tissue
of the adjacent nerves [1].

Conclusion

Eagle Syndrome is a symptomatic condition caused by the
elongation of the styloid process or the mineralization of the
styloid ligaments [1]. ES should be considered as a differential
diagnosis of pain-involving conditions of the occipital and
retroauricular regions, particularly if it presents with dysphagia,
foreign body sensation in the neck or an increase in the symptoms
following the rotation of the head [5]. A thorough clinical and
radiological examination is of vital importance in diagnosis of
the condition. Although there are both non-surgical and surgical
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treatment alternatives, surgery is considered to be the primary
treatment modality in patients with ES [4].
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