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Abstract

A case of ossification of the right styloid ligament in an adult human caucasian skull was verified during
routine activities of the Laboratory of Human Anatomy at the University of Santa Cruz do Sul - Brazil. This
study presents its clinical considerations and applications. The presence of other anatomical variations was not

verified.
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1 Introduction

The styloid process is a bone at the base of the skull.
A lateral view provides better visualization of the styloid
process. It is anterior and medial to the mastoid tip, and
its base is practically sheathed in the tympanic portion.
It descends anterolaterally, and its tip usually reaches
the midpoint of the posterior margin of the mandibular
branch. The styloid process is capable of a length change
of a few centimeters; it is mostly straight, but occasionally
can be curved with a concave ventromedial surface; a
dorsal concavity is less frequent. From its extremity, the
styloid ligament passes downwards to the lesser horn of the
hyoid bone, which is therefore suspended from the skull
(WILLIAMS, WARWICK, DYSON et al., 1995).

According to Moore and Dalley (2007), the styloid
process gives origin to the styloid, stylopharyngeus, and
Styloglossus. The normal length of the styloid process
is usually from 2.5 to 3 cm (KAWAI, SHIMOZATO and
OCHIAI 1990). According to Niccoli Filho, Madeira,
Peake et al. (1986), when the length exceeds 3cm, it can be
considered to be elongated.

The first studies on the styloid process date from 1937
when Eagle detailed the mineralization symptoms of the
styloid-stylo mandibular ligament complex, which later
would characterize a syndrome named after him (PRASAD,
KAMATH, REDDY et al., 2002).

According to Madeira (1997), the styloid process, which
usually measures 2-3 cm, can be elongated (up to 8 cm), and
the styloid muscle can be partially or totally ossified.

Eagle’s Syndome has been associated to a variety of
symptoms such as pain, usually unilateral referred to the
throat, tongue, eyes, midface, temporomandibular joint,
and ear. The pain can be continuous or intermittent, and
it is frequently described as deaf and more rarely, neuralgic.
The parapharyngeal symptoms include discomfort sensation,
dysphagia, difficulty in mouth opening, disturbed phonation,
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burning mouth sensation, tongue swallowing, paresthesia,
sialorrhea or hypersalivation, and limited neck movement.
Auditory symptoms such as deafness and buzzing sounds
in the ear can be present in addition to visual symptoms
(MONTALBETTI, FERRANDI, PERGAMI et al., 1995).

Embriologically, it is believed that the styloid process
as well as the hyoid bone and its ligaments is derived from
a second branchial cord, in which a cartilage zone would
remain and present a late growth and maturation potential
(FROMMER, 1974).

The morphological aspects of ossification of the styloid
ligament in humans as well as their implication in the
characterization of the Eagle’s Syndrome are described in
this study.

2 Case report

In this study, a morphometric analysis was conducted in
a cadaver skull, with approximately 30 years old, from the
collection of the Laboratory of Human Anatomy of the
University of Santa Cruz do Sul University. The ossification
of the styloid ligament into the styloid process was observed
(Figure 1).

A caliper (digital Digimess) was used to measure the
styloid process. The ossification of the right ligament
presented the following measures: length of 44.6 mm (base
to the apex), apex width of 2.4 mm (see Figure 1, A, ), and
base length of 5.6 mm (see Figure 1, A,). The presence of
ossification of the left styloid process was not verified and
there was no sign of deformation of the skull bones either.

3 Discussion

Approximately 50% of the cases of ossification of the
styloid ligament tend to be bilateral and the symptoms
are related to the proximity of the styloid process to
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Figure 1. Inferior view of the skull. A) right processus styloideus;
A)) ossification of the ligament stylohyoideum, apex; A,) base;
B) left processus styloideus; C) condylus occipitalalis; D) mastoid
process; E) foramen magnun; F) processus pterygoideus; and
Q) external acoustic pore. Scale in centimeters.

the internal and external carotid arteries, trigeminal
nerve, facial nerve, glossopharyngeal nerve, vagus nerve,
pharyngeal muscles, and pharyngeal mucosa (BALBUENA,
HAYES, RAMIREZ et al, 1997; GUO, JAOVISIDHA,
SARTORIS et al, 1997).

Correll, Jesen, Taylor et al. (1979) investigated 1771
radiographies and estimated the incidence to be 18.2, 93%
of which exhibited bilateral elongation. The ossification of
the styloid-stylo mandibular ligament in the styloid process
was found in 30% of a total of 1135 patients investigated
by Keur, Campbell, McCarthy et al. (1986) corroborating
the general consensus in the literature that this is a common
radiographic finding. Nevertheless, Rossi, Freire, Prado et al.
(2009) found that the ossification of the styloid ligament is
not uncommon.

According to Leite, Niccoli Filho, Liberti et al. (1988),
the mechanism of ossification of the styloid complex has not
been fully understood yet. It has been suggested that due to
its embryological cartilaginous origin the styloid ligament
retains some cartilage with osteogenic potential (GRABER-
DUVERNAY, PATET and BELOT, 1957; STAFNE
and HOLLINSHEAD, 1962; GOSSMAN JUNIOR and
TARSITANO, 1977; SIVERS and JOHNSON, 1985).
According to Gross and Fister (1978), the junction of the
styloid process with the temporal bone remains cartilaginous
into adult age contributing to the elongation of the styloid
process. Thus, there would not be ossification of the
ligament per se, but of the persistent cartilage (ETTINGER
and HANSON, 1975).

According to Liu, Wang, Zhang et al. (2005), the styloid
process elongation seems to be more common among
women; Rizzatti-Barbosa, Ribeiro, Silva-Concilio et al.
(2005) add that this is due to menopause.

The etiology has been described by several authors,
including Eagle (1937), suggesting that it is a result
from a previous trauma. According to Gokce, Sisman and
Sipahioglu (2008), liver disorders can lead to a change in
the metabolism of calcium, phosphorus, and vitamin D
predisposing to calcium deposition and ossification of the
ligaments. On the other hand, Piagkou, Anagnostopoulou,

Kouladouros et al. (2009) reported that the etiology can
be explained by a genetic alteration or according to three
different theories. The first theory, the hyperplastic reaction,
suggests that the styloid process had been stimulated by a
pharyngeal trauma leading to the ossification of the styloid
ligament. The second theory, metaplastic reaction, also
includes a traumatic stimulus causing multiples metaplastic
alterations in the cells of the styloid ligament, which results
in its total or partial ossification. The third theory, anatomic
variation, suggests that the styloid process and the styloid
ligament are not usually ossified, but rather, an anatomic
variation.

According to Murtagh, Caracciolo and Fernandez (2001),
the Eagle Syndrome corresponds to a set of symptoms
including recurring facial pain, discomfort sensation, and
dysphagia, and it is directly related to the elongation of the
styloid process or to the calcification of the styloid ligament.
Neville, Damm, Carl et al. (2004) add that most cases are
asymptomatic. Nevertheless, a significant number of patients
can exhibit the set of symptoms caused by the pressure of
anatomic structures, such as blood vessels and nerves which
are topographically related to the elongated styloid process
that characterize the syndrome.

Correll and Wesco (1982) explain that unnecessary teeth
extractions have been used to relieve symptoms of neuralgia,
temporomandibular joint disorder, and impacted third
molar. In order to diagnose the elongation of the styloid
process, methods such as the touching tonsillar fossa and
panoramic and latero-lateral radiographies have been used
(BLYTHE, MATTHEWS and CONNOR, 2009).

The objective of this study was to present a more
detailed and accurate account of the ossification of the
skull ligaments due to their relationships with pathologies
in adjacent structures. In sum, this study can be useful to
physicians, surgeons, and researchers who are interested in
this anatomic region.
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