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Objective: Eagle syndrome is a rare pain syndrome caused by an
elongated styloid apophysis or an ossified styloid ligament. It is
characterized by a complex range of symptoms in head and neck
region. The most effective treatment is surgical shortening of the
styloid apophysis. The authors report of a follow-up examination of
4 patients after surgical treatment via cervical approach.
Methods: Retrospectively reviewed hospital records of 5 patients
(4 females and 1 male), aged from 26 to 59 years old (mean
age¼ 45.5 years) who underwent surgical shortening of the
styloid process via cervical approach. Further, a paper-based
survey of 4 patients was conducted, including a clinical
questionnaire and 4 visual analogue scales, consisting of
questions regarding postoperative pain.
Results: Period of follow-up ranged from 16 to 79 months (mean
53.75 months). All patients were asymptomatic at follow-up. None
of the patients reported a visible scar or hypoesthesia in the affected
area. The patients demonstrated low mean visual analogue scales
for each item (facial pain: 0.6� 1.2, foreign body sensation:
0.725� 1.45, pain of throat and neck 1.35� 1.58 and limitation
of dietary habits: 0.75� 1.5). None of the patients reported a
resurgence of pain in the head and neck region so far.
Conclusions: Surgical treatment via cervical approach appears to
be an effective and safe option with low morbidity and mortality in
the treatment of symptomatic Eagle syndrome of adults.
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agle syndrome is a rare pain syndrome caused by an elongated
E styloid apophysis or an ossified styloid ligament, first described
by the otorhinolaryngologist Watt Eagle in 1937.1 Typically, it is
characterized by unilateral pain in the oropharynx, the ear, and the
side of the face. The prevalence of individuals with an elongated
styloid process is estimated to be around 4% among the adult
population.2–5 Only a small percentage of this group is sympto-
matic.6 The normal measurements of the styloid process range from
2.5 to 3 cm in length, while any styloid process longer than 30 mm is
considered to be abnormal.7 The treatment of Eagle syndrome can
be surgical or nonsurgical. However, relief of the symptoms in
means of nonsurgical treatment is in many cases difficult to achieve,
while the surgical management is relatively straightforward.6–9 The
most effective treatment is surgical shortening of the styloid
apophysis. The procedure can be performed either through transoral
or cervical approach.10–18 The aim of this paper is to describe our
experience and the mid-term outcome with the extrapharyngeal
approach and to present patient-reported outcomes (PRO) after
diagnostic and surgical management algorithms.

METHODS
We retrospectively reviewed hospital records of 5 admitted patients
(4 females and 1 male), aged 26 to 59 years old (mean age¼ 45.5
years) to the Department of Oral and Maxillofacial Plastic Surgery
and who had undergone resection of the styloid process between
2009 and 2015. Preoperatively, all 5 patients had complained of
head and neck pain as their major symptoms. Other symptoms
included pharyngeal foreign body sensation, difficulties in swal-
lowing, pain in the mandible, facial pain and pain in the tempero-
mandibular joint (TMJ).

Records were reviewed for age, sex, symptoms, length of the
styloid processes or ossified ligament, extent of resection and
outcomes in terms of intraoperative and postoperative course,
infection, persistence of symptoms, and surgical complications.

A review of medical history and clinical examination of head
and neck were undertaken on all patients. None of the patients
reported a trauma in the head and neck region preoperatively. One
patient (no. 2) had undergone tonsillectomy as a child.

Clinical examination included palpation of the lateral pharyn-
geal wall, the tonsillar fossa, and the area between mandibular angle
und mastoid apex in an attempt to trigger a moderate pain. Further,
we asked the patients to perform rotation and flexion neck move-
ments until discomfort and recorded the extent of achievable
movement.

A paper-based survey was conducted among the 5 patients
diagnosed with Eagle syndrome. Four of the 5 patients were
included. One of the patients (no. 5) refused to answer the questions
of the survey and had to be excluded from the study.

We performed a detailed retrospective review in which quality
and duration of symptoms, history of dental treatment, previous
removal of their palatine tonsils, and administered medication were
assessed. Additionally, we recorded demographic data, operative
indications, clinical characteristics, history of symptoms, imaging
findings, procedural details, morbidities, surgical management, and
outcomes.

The survey included a total of 4 questions asking for visible
scars, duration of symptoms, administered medication, and
hypesthesia in the affected area.

Further, we conducted a total of 4 visual analogue scales (VAS).
Visual analogue scale is a psychometric response scale frequently
used and a validated tool for pain measurement, consisting of a scale
of 0 to 100 mm where 0 mm is no pain and 100 mm unbearable
pain.19 Patients indicate their level of pain by drawing a vertical line
ion of this article is prohibited.
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FIGURE 2. Intraoperative cervical exposure of the right elongated styloid
apophysis.
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on a continuous line or bar between 2 end-points.20 Lower scores
indicate better quality of life state. The assessment measures used in
this study were the VAS of facial pain, foreign body sensation, pain
of throat and neck, as well as limitation of dietary habits caused
by pain or discomfort.

Surgical Technique
X-ray (panoramic radiograph) and 3-dimensional computed

tomography (CT) was obtained preoperatively to make presurgical
plans in all patients. Imagiologic studies showed elongated styloid
processes in all cases (Fig. 1). The patients received intravenous
antibiotic pophylaxis with ampicillin plus sulbactam intraopera-
tively. In all cases, operations were performed unilaterally.

The resection of the styloid process was performed after induc-
tion of general anesthesia with orotracheal intubation. The incision
was made between mandibular angle und mastoid process (cervical
approach). The styloid apophysis then was dissected subperiosteally
(Fig. 2). Special attention was paid to the surrounding anatomic
structures, such as jugular vein and carotid artery. The denuded
styloid apophysis was examined and measured (Fig. 3). After
following proper hemostasis, the skin was sutured.

RESULTS
The period of follow-up ranged from 16 to 79 months (mean 53.75
months). The most common initial complaints besides head and
neck pain in all cases were difficulties in swallowing (3/4, 75%),
throat pain (2/4, 50%), and foreign body sensations in the throat
(2/4, 50%), followed by TMJ problems (2/4, 50%) and facial pain
(1/4, 25%).

All 4 patients were asymptomatic at follow-up. One of the
patients (no. 4) temporarily suffered from neck pain in the first
weeks after surgery. In this case, daily administration of Oxcarba-
zepine and Amitriptyline resolved the symptoms.

In follow-up, none of the patients reported a visible scar or
hypesthesia in the area between mastoid process and mandibular
angle. Three of the 4 patients (75%) were pre- and postoperatively
on daily pain medication (nonsteroidal anti-inflammatory drugs).
Copyright © 2017 Mutaz B. Habal, MD. Unautho

FIGURE 1. Preoperative three-dimensional reconstruction of a computed
tomography image showing enlarged styloid apophysis on the right side.
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The patients demonstrated low mean VAS for each item (facial
pain: 0.6� 1.2, foreign body sensation: 0.725� 1.45, pain of throat
and neck 1.35� 1.58, and limitation of dietary habits: 0.75� 1.5)
(Tables 1 and 2).

None of the patients reported a resurgence of pain in the head
and neck region, so far.

DISCUSSION
Eagle syndrome was first described by Watt Weems Eagle, an
American otorhinolaryngologist.21 An elongated styloid apophysis
or an ossified stylohyoid ligament, in rare cases, can initiate a
cluster of symptoms located in pharynx, head, and neck. However,
the prevalence of elongated styloid process has been reported to be
around 4%.2–5 Yet, the incidence of Eagle syndrome is only about
0.16%.7 Besides few appearances in neurosurgical literature, most
reports and studies of Eagle syndrome are found in the maxillofacial
rized reproduction of this article is prohibited.

FIGURE 3. Photograph showing the length of surgical specimens removed
during surgery.
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TABLE 1. Clinical Characteristics

No. Sex Age

Duration of

Symptoms (mo)

Follow-

Up (mo)

Trauma

in History

Tonsillectomy

in History

Pain Unilateral

/Bilateral

Presenting

Symptoms

Daily

Medication

1 F 53 n/a 73 No No Unilateral FBS, DS Non

2 F 26 0,5 68 No Yes Unilateral FP NSAID

3 F 59 24 33 No No Unilateral NP, FBS, TP, DS, FP, TMJ NSAID

4 F 35 132 16 No No Unilateral TP, FBS, TMJ NSAID, Mrph

5 M 57 n/a 3 n/a n/a Unilateral n/a n/a

n/a, not available; DS, difficulties in swallowing; FBS, foreign body sensation; FP, facial pain; NP, pain of the neck; NSAID, nonsteroidal anti-inflammatory drugs; TMJ, pain in

temporo-mandibular joint; TP, throat pain.
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and otolaryngology literature. Similar to the data we gathered, this
syndrome seems to occur more often in women.22

Different theories of the cause of an elongated apophysis have
been suggested since Eagle syndrome was first mentioned, although
none of them have been completely endorsed.9 Two of the theories
propose reactive metaplasia and hyperplasia after trauma or surgery
causative for abnormal growth and ossification of the ligament.
Others assume inactive remained mesenchymal cells to be respon-
sible. However, multiple symptoms such as pain in the neck, facial
pain, foreign body sensations in the throat, and difficulties in
swallowing are most likely related to the pathophysiological mech-
anisms of an elongated apophysis impinging anatomic nearby
structures as the carotid vessels involving the carotid nerve
plexus.23–27

In our cases, pnoramic radiographs had been able to demonstrate
elongated styloid process and ossified ligament in all of the cases.
Nonetheless, 3-dimensional CT can be considered the radiologic
test of choice in the determination of anatomic relationship, length,
and angulation of the styloid process.8,28 In regard of planning
surgical intervention and illustrating anatomical details, we propose
to include CT in every diagnostic workup in Eagle syndrome
evaluation and management.

An elongated styloid process and ossified ligament can either be
treated conservatively or surgically.29 Besides administration of local
anaesthesia, conservative treatment involves pharmacotherapy.
However, the literature assumes that long-term relieve cannot be
achieved by conservative treatment.7,9 Therefore, surgery has
become the primary treatment for Eagle syndrome.6–9 Transoral
and cervical approach are the 2 existing to perform surgery for
shortening styloid apophysis.10–18 Both approaches come with
advantages and disadvantages. Disadvantages of the cervical
approach are extended surgical time and cervical dissection as well
as a visible scar and possible paraesthesia of the affected region.
Considering this fact, we asked all patients if a noticeable scar or
paresthesia in the skin between mandibular angle and mastoid process
had been recognized. None of the patients reported of an unpleasant
paresthesia or a visible scar. Disadvantages of the transoral approach
are an aggravated risk of deep neck space infection, neurovascular
injury, and most notably a lack of visibility.3,8,11,25,30 In light of the
Copyright © 2017 Mutaz B. Habal, MD. Unautho

TABLE 2. Visual Analogue Scales

No. Facial Pain Foreign Body Sensation in Throat

1 0 0

2 0 0

3 2.4 2.9

4 0 0

Mean 0.6 0.725
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fact that all of the 4 patients suffered from large styloid processes and
ossified ligaments of remarkable extent, poor visibility was not a
reasonable circumstance during operative treatment (Fig. 1).

For every patient, a total of 4 VAS were conducted. Preopera-
tively assessed VAS should be compared to VAS obtained after
surgery. In lack of preoperatively data we conducted VAS scores
only after surgery. Notwithstanding the absence of this data, all 4
patients presented low VAS scores proving subjective wellbeing
after surgery (facial pain: 0.6� 1.2, foreign body sensation:
0.725� 1.45, pain of throat and neck 1.35� 1.58, and limitation
of dietary habits: 0.75� 1.5).

One patient reported persistence of symptoms in the following 2
weeks after surgery. According to hospital records, she had pre-
operatively suffered from chronic pain in neck, face and TMJ for
more than 11 years. We suggested that surgery only in chronic pain
caused by an elongated styloid process lasting for more than 1
decade could not achieve immediate relief of symptoms. We
referred the patient to a neurologist, who administered Oxcarba-
zepine and Amitriptyline daily. All symptoms had been resolved at
follow-up in this patient as well.

In our study, successful outcomes were achieved using a cervical
approach. The approach allowed very good visualization. No
intraoperative or postoperative complications were recorded. Three
of 4 patients (75%) became pain- and symptom-free in about 1 week
to 10 days after the operation. All patients (100%) were symptom-
free at follow-up. From the presented experience, the authors
propose to perform cervical approach for resection of the elongated
styloid process and especially for resection of completely ossified
ligament. Concerning the size of our patients’ styloid process and
ossified ligament we believe that required visualization can only be
achieved through a cervical approach. Potential disadvantages cited
in the literature, including a visible scar, paresthesia, greater
bleeding risk, or greater postoperative pain, were not presented
in this study.
CONCLUSIONS
Surgical treatment via cervical approach appears to be an effective
and safe option with low morbidity and mortality in the treatment of
rized reproduction of this article is prohibited.

Pain of Throat and Neck Limitation of Dietary Habits

0 0

0 0

2.4 0

3 3

1.35 0.75
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symptomatic Eagle syndrome of adults even in the middle and long-
term follow-up. This study was limited by a small cohort. Further
investigations from multicenters with larger cohorts may further
delineate the outcome of patients with an elongated symptomatic
styloid process after surgical treatment.
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