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THE LONG STYLOID PROCESS
SYNDROME OR EAGLE’S SYNDROME:
AN OVERVIEW

FERNANDO DUARTE*; ABEL SALGADO**; JERONIMO FERNANDES***

RESUMO

A sindrome de Eagle é uma entidade rara, definida pela presenca de um processo estiloide alongado ou pela calcifi-
cacdo do ligamento estilohidideo, que clinicamente passa muitas vezes despercebida. E caracterizada por dor faringea
lenta e persistente acompanhada de dor facial.

Em adicao a um exame clinico cuidado, o uso de ortopantomografia e tomografia axial computorizada permite o cor-
recto diagnostico pre-operatorio desta sindrome. O tratamento ciriirgico tem positivamente resolvido os sintomas na
maioria dos casos.
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ABSTRACT

Eagle syndrome is a rare entity, defined as an ossification of the styloid process, which is not commonly suspected in
clinical practice. Symptoms were dull and persistent pharyngeal pain, dysphagia, and facial pain.

In addition to careful clinical examination, the use of plain radiographs, orthopantomograms or computer tomography
scan has allowed accurate preoperative diagnosis of this syndrome. Surgical treatment has positively resolved the symp-

toms in the majority of the cases.
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INTRODUCTION

In 1652, Pietro Marchetti, a surgeon from
Padua, observed an elongation of the styloid
process related to an ossifying process of the
stylohyoid ligament®. However, it was
Eagle®® who first defined stylalgia as an
autonomous entity related to abnormal length
of the styloid process or to mineralization of
the stylohyoid ligament complex. Since then,
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several studies have been carried out, although
some features of which are still not well
explained. In 1988 the Headache Classification
Committee of the International Headache
Society, even defined the stylohyoid syndrome
as “insufficiently demonstrated”.

DESCRIPTION

The stylohyoid apparatus (or stylohyoid
complex) is made of: styloid process, stylohy-
oid ligament and the lesser horn of the hyoid
bone. Embryologically, these structures are
derived from Reichert’s cartilage of the second
brachial arch. Reichert’s cartilage is made of
four portions: an upper portion which develops
into the styloid process, a central portion from
which the styloyoid ligament is derived; a
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lower portion from which the lesser horn of the
hyoid bone originates; finally a basic portion
from which part of the hyoid bone is
formed*'". The styloid process appears as a
narrow and enlongated protrusion of the tem-
poral bone, directed caudally, medially and
anteriorly whitin the maxillo-vertebro-pharyn-
geal space, in which important anatomical
structures are located such as: both carotid
arteries, the internal jugular vein, the facial,
glossopharyngeal, vagus and hypoglossal
nerves. Here the stylohyoid, the styloglossus
and the stylopharyngeus muscles originate
(which together form the so-called “Riolano’s
bouchet”) as well as the stylohyoid and stylo-
mandibular ligaments (defined as “the
bouchet’s white flowers). The stylohyoid mus-
cle originates from the base of the styloid
process and is inserting on the hyoid bone near
the greater horn. The styloglossus originates
close to the apex of the styloid process and
from the upper part of the stylomandibular lig-
ament and is inserted in the septum of the
tongue®. The stylopharyngeus originates from
the medial aspect of the styloid process close to
its base and is inserted into the lateral wall of
the pharynx. The stylohyoid ligament origi-
nates from the apex of the styloid process and
is attached inferiorly to the lesser horn of the
hyoid bone. The stylomandibular ligament
originates near the apex of the styloid and is
inserted medially into the mandibular angle®'".
~ Radiologic examinations’" revealed that
the length of the styloid process normally is
less than 2.5 cm. However according to other
authors®” a “long” styloid process is defined as
more than 4 cm, since in this situation the high-
est incidence of Eagle’s syndrome occurs.

INCIDENCE

The incidence of this syndrome varies
between populations. Eagle in 19487, found a
long styloid process in 4% of the subjects he
examined, whereas Kaufman et al.”” found
incidence of 7%. However, just a very low per-
centage of those had complained of pain®.

This condition is found more often in females
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and affects subjects more than 50-years-old
most often'>*"*".

The styloid process originates primarily in
the styloyale of Reichert’s cartilage. It is
thought to ossify early in life, at 5 to 8 year of
age. The tympanohyal, the uppermost portion
of the process, joins with the petrous portion of
the temporal bone. However, it remains in a
cartilagenous state for a long time, between the
process and the temporal bone may be the
cause of painful sensations in the throat"".

Research has provided histologic evidence
for metaplastic changes in the subperiosteal
cells in the vicinity of the stylohyoid ligament
insertion that ultimately results in the growth
of the osseous tissues™.

PATHOGENESIS

Pathogenesis is still being debated. Eagle®®
thought that surgical trauma or local chronic
irritation could cause osteitis, periosteitis, or
tendonitis of the stylohyoid complex with con-
sequent reactive, ossifying hyperplasia. Later,
different hypotheses were formulated such as:
persistence of mesenchymal elements able to
produce osseous tissue in adults'¥; Reichert’s
cartilage residues undergoing osseous metapla-
sia as a consequence of trauma or mechanical
stress during the development of the styloid
process'®*”; abnormal development associated
with malformations of the atlanto-occipital
hinge"; ossification of the stylohyoid liga-
ment related to endocrine disorders in women
at the menopause, accompanied by ossification
of ligaments elsewhere (iliolumbar, thyrohy-
oid)®.

However, the abnormal length of the styloid
process by itself is not sufficient to explain the
pathogenesis of Eagle’s syndrome, as there is
only a low incidence of symptoms. Eagle dis-
covered a close correlation between the mani-
festation of the classical painful syndrome and
tonsillectomy. He felt that this operation was
responsible for the formation of scar tissue
around the styloid apex in some cases with
consequent compression and stretching of the
nervous structures contained in the maxillo-
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vertebrb—pharyngeal space, especially the glos-
sopharyngeal nerve and perivascular carotid
sympathetic fibres.

In the original description, Eagle'” presented
two possible clinical expressions of the syn-
drome:

(1) Classical stylohyoid syndrome

(2) Stylocarotid syndrome

The classical stylohyoid syndrome, almost
always following tonsillectomy, is characte-
rized by dull and persistent, pharyngeal pain
(pharyngodynia), especially located in the ton-
sillar fossa, with radiation to the ipsilateral ear,
accompanied occasionally by dysphagia and
painful swallowing (odynophagia), foreign
body sensation, as much as facial and/or cervi-
cal pain. Rarely the pain is very intense'"*.

The stylocarotid syndrome is not correlated
with tonsillectomy. It arises whenever the sty-
lohyoid apparatus compresses the internal
and/or external carotid arteries, and especially
the perivascular sympathetic fibres. It is char-
acterized by cervical pain arising when the
internal carotid artery is compressed, provoked
and aggravated by rotation and compression of
the neck and radiates to the areas vascularized
by the ophthalmic artery with involvement of
the supraorbital and parietal regions. In con-
trast, if the external carotid artery is irritated,
the pain radiates to the infraorbital region.
Drowsiness and visual disorders can be pres-
ent. In order to diagnose Eagle’s syndrome, it is
necessary to obtain an accurate case history.
The patient’s description of symptoms is
important. Even when local examination is
negative, the styloid process may be palpated
in the tonsillar fossa and this may initiate or
aggravate the symptoms. Usually it is not pal-
pable!"".

RADIOLOGY

Radiological examination confirms the diag-
nosis. The diagnosis can be further confirmed
with plain radiographs such as the lateral skull
film, posteroanterior skull film, oblique
mandible films, and Towne’s or panoramic

VOL. 44, N° 3, 2003

THE LONG STYLOID PROCESS SYNDROME OR EAGLE’'S SYNDROME: AN OVERVIEW

views”. For visualization of the styloid
process, orthopantomograms are more advis-
able than the standard radiological cranial
examination with these latter views, identifica-
tion of the stylohyoid process is not always
possible as it is masked by other structures''”.

Computed tomography (CT) is useful to
study the anatomic relationships between the
elongated bony process and the adjacent vital
vascular structures. It is very difficult to ascer-
tain whether the styloid process is elongated or
whether the stylohyoid ligament is calcified
from radiographic findings alone. Both
processes produce radiodensities on plain film
radiography and hyperdensities on CT scan-
ning. Clinically, it is difficult to distinguish
which of the 2 entities exist, or if there is a
coexistence. However, analyzing the specimen
for its mineral content may help to distinguish
an elongated process from a calcified liga-
ment'"**.

Fig.3 - Bilateral ossification of the styloid process.
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DIFERENTIAL DIAGNOSIS

The description of a constant, dull pain wors-
ening during swallowing, palpation of the ton-
sillar fossa and retromandibular area eliciting
pharyngeal pain, and a radiologic demonstra-
tion of an elongated styloid process should
alert the clinician to a possible diagnosis of
Eagle’s syndrome'™'.

Several disorders may simulate Eagle’s syn-
drome: the glossopharyngeal and trigeminal
neuralgias are characterized by a lancinating
and sudden pain of short duration evoked by
“trigger zone” stimulation®” in contrast to
Eagle’s syndrome in which pain is dull and per-
sistent. Temporomandibular joint disorders and
pain caused by wisdom teeth are confirmed by
radiological examination. Carotydinia, which
seems to be caused by the pericarotid sympa-
thetic plexus somehow irritated or involved
with arteritis manifests with symptoms similar
to the stylocarotid syndrome*. The latter pres-
ents with hyperpulsation and dilatation of the
external and common carotid arteries. Neu-
ralgia of the upper laryngeal nerve, oesop-
hageal diverticula, neoplasia and migraine are
also to be considered.

TREATMENT

Eagle’s syndrome can be treated both, surgi-
cally or non-surgically. Evans and Clainnont"”
suggested transpharyngeal infiltration of
steroidal drugs and local anaesthetics (lido-
caine) in the tonsillar fossa whereas Chase et
al.”’ suggest manual fracture of the styloid
process although long-term results have not
been satisfactory®.

Styloidectomy is the treatment of choice. It
can be performed transorally or by extraoral
approach.

The transoral approach was introduced by
Eagle. The surgeon locates the styloid process
by digital palpation of the tonsillar fossa, fol-
lowed by surgical incision. Once the styloid
process has been identified, it is stripped of the
periosteum together with muscles and liga-
ments. Then styloidectomy is carried out. If the
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pharyngeal tonsil is still present, it is necessary
to perform tonsillectomy first at the same oper-
ation. The advantage of this method is the
brevity and the absence of a cervical scar. The
disadvantage of the method is the poor visibil-
ity leading to major potential risks of iatro-
genic injury to the main neurovascular struc-
tures. Futhermore, intraoperative contamina-
tion is possible!'".

The external approach was described by
Loeser and Caldwell in 1942, A cervical inci-
sion is made from the proximal portion of the
sternocleidomastoid muscle to the hyoid bone.
The parotid fascia is reflected anteriorly, the
carotid sheath and the sternocleidomastoid
posteriorly. Aponeurotic and muscular inser-
tions are separated from the styloid process
which is then dissected and removed. This
approach allows adequate visualization of the
stylohyoid process and of the nearby struc-
tures, and enables greater intraoperative sterili-
ty. However, it requires a long recovery and
more intervention (drain, sutures) and of
course results in a visible neck scar.

After surgery up to 20% of the patients may
have a recurrence of symptons®. Surgical
intervention carries a risk to the carotid arteries
and various cranial nerves. Surgery should be
reserved for patients with symptoms unrespon-
sive to all conservative measures™.

Implementation of conservative and noninva-
sive treatments, including education, behav-
ioral training, and pain or stress management,
may reduce symptoms to a degree that further
intervention is unnecessary®’.

CONCLUSIONS

We think that not only a long stylohyoid
process, but also other factors are necessary to
give rise to Eagle’s syndrome.

CT scan is best for diagnosis, although an
accurate case history as well as the specialist’s
intuition are fundamentally important for the
differential diagnosis regarding several other
pharyngo-cranial-facial pain disorders.

In our opinion, surgical treatment is the first
choice and the transoral approach is preferable.
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This abproach. avoiding injury to important
structures contained in the maxilo-vertebro-
pharyngeal space, is characterized by a short
operation, and absence of visible scars as well
as reduced hospitalisation issue.
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