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Abstract Eagle’s syndrome was first described with all
signs and symptoms by W. W. Eagle in the year 1949. It
was characterized by abnormal ossification of styloid pro-
cess leading to either morphological increase in the length
of the styloid process itself or abnormal calcification of the
stylohyoid ligament. It has been reported in patients of
fourth to sixth decade. The surgical management of
removal of the elongated styloid was first performed in
1842 even before Eagle’s syndrome was completely
understood. The establishment of the diagnosis is a chal-
lenge in itself as we need to differentiate it from the neu-
ralgias such as glossopharyngeal neuralgia and superior
laryngeal neuralgias. Furthermore, the decision of whether
to operate or not is another dilemma in itself. We report a
case of a 19-year-old girl with classic Eagle’s syndrome
along with the transcervical surgical management of the
same.
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Introduction

Eagle’s syndrome, first noted in 1652 by Pietro Marchetti,
was described by W. W. Eagle in 1949 [1, 2] as abnormal
ossification of styloid process leading to morphological
increase in the length of the styloid process or abnormal
calcification of the stylohyoid ligament causing unex-
plained pain in throat, anterior part of the neck which
radiates to the ear. Complaints of deglutition and dysphonia
have also been reported [1, 3]. Majority of patients are
handled symptomatically in pain clinics as many go undi-
agnosed because the diagnosis itself is a challenge. We
present a case of Eagle’s surgically treated through tran-
scervical approach with adequate approval from patient
and review board of CIMS.

The average length of the styloid process has been
determined to be 15.4—-18.8 mm in Asian population and
20-30 mm in Caucasian population [1, 4]. The incidence
of the presentation is about 4 to 8 per 10,000 individuals.

Etiology and Its Various Hypotheses

The elongated styloid process is mainly considered to be
anomalous persistent embryonic cartilaginous outgrowth of
the Reichert’s cartilage or the cartilage of the second
pharyngeal arch. However, another school of thought exists
where it is thought that the stylohyoid ligament could be
calcified or bony formation could occur at the insertion of
the ligament to the lesser cornu of the hyoid bone [1, 5, 6].


http://orcid.org/0000-0001-6990-9704
https://doi.org/10.1007/s12663-020-01396-x
https://doi.org/10.1007/s12663-020-01396-x
http://crossmark.crossref.org/dialog/?doi=10.1007/s12663-020-01396-x&amp;domain=pdf
https://doi.org/10.1007/s12663-020-01396-x

J. Maxillofac. Oral Surg. (Apr—June 2022) 21(2):692-696

693

Case Report

A 19-year-old girl presented with gnawing pain in the right
submandibular region, aggravated on swallowing for past
2 years. On turning her head to the left, she had a feeling of
a foreign body poking in her right side of the throat. She
was treated with analgesics and antibiotics at various
centers and pain clinics. On clinical examination, no
abnormality was present in the neck, thyroid, ear, sinuses
or lymph nodes. Thorough intraoral examination had been
performed to rule out any source of dental infection and
was unremarkable.

The OPG showed elongated radio-opacity just behind
the angle of mandible (Fig. 1). The 3D CT of face depicted
right styloid was longer with calcification of the stylohyoid
ligament (Fig. 2).

The surgery for elective removal of right styloid process
was performed transcervically. The digastric muscle was
retracted superiorly and hypoglossal nerve anteriorly for
exposure. The aberrant calcification was rongeured as
cephalic as possible and closure was performed. Immediate
postoperatively no weakness of hypoglossal or marginal
mandibular nerve was noted. The immediate postoperative
OPG (Fig. 3) showed the absence of styloid process.
Four months postoperative, patient had no
notable complaints.

Discussion

Eagle’s syndrome and its clear sign and symptoms were
described by W. W. Eagle in 1949 [1]. It is furthermore of
interest that surgical management of removal of the elon-
gated styloid was first performed in 1842 even before
Eagle’s syndrome was completely understood [7, 8]. It has
been well documented that about 19% of the general
population have an elongated styloid process, but only 6%
of the affected are symptomatic with males being more
affected than females [1, 9-12]. Eagle’s syndrome is gen-
erally observed in fourth to sixth decade. Individuals of a

Fig. 1 Preoperative OPG appreciating the elongated styloid process
behind the posterior border of right-side mandible

Fig. 2 Preoperative 3D CT recon of face showing spatial relation of
elongated styloid process and the stylohyoid apparatus

Fig. 3 Postoperative OPG showing the absence of the styloid process
of the right side

younger age being diagnosed of the same are rarely
reported.

Among the various radiographs for viewing the elon-
gated styloid process, most used were pantomographs and
lateral oblique view of skull as well as Towne’s view.
However after advent of 3D CT, it has now become the
gold standard for both radiographic examination and
evaluation. In the ortho-pantomograph, the major disad-
vantage at times was the superimposition of the mandible
and dentition over the styloid process and thus not only
identifying the styloid process but also evaluating the
length of it is very difficult [13]. Three-dimensional CT
thus does have an advantage in this respect as complete
evaluation of the Eagle’s syndrome in spatial geometry is
possible and also facilitates the accurate measurement of
the elongated styloid [13].

Langlais et al. [14] classified the elongated styloid
process as uninterrupted, pseudoarticulated and segmented.
Our case followed Langlais classification type III (Fig. 4).

Classic Eagle’s syndrome is elongation of styloid pro-
cess causing stylalgia, a pain of unexplained etiology in
oropharynx localized to the tonsillar fossa, and unexplained
otalgia. It often begins as vague complaint of a discomfort
mimicking of a foreign body being lodged in the throat
[1, 3, 9]. It is also associated with dysphagia, dysphonia,
transient hoarseness of voice and hypersalivation.
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Fig. 4 Our case according to Langlais’ classification

The entire stylohyoid apparatus comprises the styloid
process—the long osseous extension of the temporal bone
and the lesser cornu of hyoid bone are both derived from
the second pharyngeal arch or the Reichert’s cartilage
during embryogenesis. The stylohyoid ligament is consid-
ered to be the remnant of the Reichert’s cartilage by some
researchers. This entire apparatus lies medially, anteriorly
and caudally toward the maxilla-vertebro-pharyngeal
recess. This has in its medial relation the carotid sheath
with its components of carotid arteries, the internal jugular
vein and the vagus nerve. The stylohyoid apparatus also
runs in close proximity to the hypoglossal nerve [13, 15].

The condition of styloid compressing the carotid arteries
and sympathetic fibers is termed as styloid—carotid syn-
drome [3] consisting of peri-orbital pain, symptoms of
transient ischemic attack as dizziness, syncope, headache
or stroke [1].

The elongated styloid process causes compression of the
carotid arteries as well as the sympathetic fibers. This is
termed as styloid—carotid syndrome [9, 16]. It is carotid-
type Eagle’s syndrome and may comprise of extensive
clinical symptoms of peri-orbital pain or produce symp-
toms of transient ischemic attack as dizziness, syncope,
headache or stroke [7]. Sun et al. [17] reported a case
where turning of head caused syncope.

The multiple differential diagnoses to Eagle’s are cra-
nial nerve neuralgias as glossopharyngeal, superior laryn-
geal, sphenopalatine, impacted molar tooth,
temporomandibular joint diseases, faulty dental prostheses,
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chronic pharyngotonsillitis and pharyngeal or tongue base
tumors [18].

Conservative and invasive management of Eagle’s
syndrome has been both reported. Medical or conservative
management of Eagle’s syndrome is mostly advised that
mostly comprises of gabapentin 75 mg, alone or in com-
bination with antidepressants such as amitriptyline or with
anticonvulsants as valproic acid [9]. They are majorly
handled with medications in pain clinics as many such
patients go undiagnosed because the diagnosis of Eagle’s
syndrome in itself is a diagnostic challenge.

Uses of hydrocorticoids in combination with long acting
local anesthetics in clinically symptomatic areas have been
documented. Glucocorticoids are majorly used for the
reduction of the pharyngeal swelling thereby reducing the
pain of discomfort thus produced [19-21].

Han et al. recommended use of 25 mg of hydrocortisone
with 1 ml 25% lignocaine injected around the styloid
process or clinically most tender area. This is combined
with 400 mg carbamazepine for 2-3 weeks. Gabapentin
300 mg per day has also been used in combination with
amitriptyline 1.5 mg per day along with tramadol 37.5 mg
per day or with acetaminophen [22]. He also further rec-
ommended that next step of medical management would be
performing a less invasive procedure—blocking the stellate
ganglion once per week for 1 month.

Surgical management of Eagle’s syndrome is either by
transoral or transcervical approach [1]. Upon review for
surgical management of Eagle’s syndrome from 2001 to
2014, about 92 patients were operated of which 50 were
performed transorally and 42 performed transcervically
[7, 8, 23-26].

Transoral approach can be performed under local
anesthesia, does not produce any scar and requires less
operating time. The access and direct visualization to the
entire length of the process are not possible. For this pro-
cedure, a sagittal split osteotomy incision is generally
preferred and placed followed by subperiosteal dissection
performed to reach the medial pterygoid muscle to obtain
an avascular plane. The muscle is either retracted or divi-
ded to get access to the styloid process. The part of the
process is removed with rongeur, though the access to the
entire length of the process is not possible, but the amount
causing the problem can be removed. Then, closure per-
formed with resorbable sutures.

It is a skill-dependent surgery [18]. The risk of bacterial
contamination is high in the intraoral approach. With the
pharyngeal mucosa very thin and a restricted operating
field, it becomes a skill-dependent surgery [18]. However,
the operating field thus created was very restricted and the
pharyngeal mucosa being thin closure was a technical
difficulty. The potential disadvantage is that in case of an
event of iatrogenic injury to the carotid system it is difficult
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to obtain carotid control and then the option would be the
transcervical approach to obtain carotid control. The sur-
gery would also cause oropharyngeal edema leading to
respiratory embarrassment. Postoperative trismus is very
common. Lastly, complete direct visualization of the entire
length of the elongated styloid process is also not possible
in this approach.

The transcervical method produces an extraoral scar and
requires general anesthesia, but the access obtained and
direct visualization are better [18].

The control over asepsis and sterilization is also possible
as compared to the intraoral approach [18]. Even though
greater vessels of the neck are in the field as well as nerves,
access is adequate to also obtain optimum control of any
iatrogenically created vascular insults.

Marginal mandibular nerve paresthesia has been repor-
ted with this approach. Only T J Martin in his article has
reported occurrence of transient marginal mandibular nerve
paresthesia in two of the five patients he operated [19].
Stenmann had reported of tendinosis at junction of stylo-
hyoid ligament and lesser cornu of hyoid bone [27]. In such
cases, it results in abnormal calcified elongation of lesser
cornu of hyoid bone. Thus, not only resection of the styloid
process but also amputation of lesser cornu of hyoid could
be treatment option [28].

Cernea et al. reported a case of first bite syndrome as
complication of transcervical approach of surgical man-
agement of Eagle’s syndrome which was managed with
carbamazepine 400 mg [29]. This is the first and only
reported case of first bite syndrome being a potential
complication [29].

Conclusion

The diagnosis of Eagle’s syndrome is a challenge! Any
case of unexplained and persistent pain in the neck should
be delved rather seriously than as a case of unexplained
lymphadenopathy which would repeatedly be either chal-
lenged with antibiotics unnecessarily or as any neuralgias
which would eventually end up in the pain clinic for
medical management. The 3D CT scan is the gold standard
to radiographically diagnose the Eagle’s syndrome. Mostly,
individuals affected show the classic form of Eagle’s, but
carotid variety is not unheard of.

A surgical intervention is more dependable and single-
step answer to the management of Eagle’s syndrome. Both
transcervical and transoral management of the styloid
process could be performed, and it is decided by the length
of the styloid process and the skill of the operating surgeon.
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