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Clinical implications of the ossified pterygospinous ligament
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Abstract

The aim of the present study was to assess neurological symptoms in patients with ossified
pterygospinous ligament detected in vivo using the cone beam computed tomography (CBCT).

Three CBCT scans of patients from dental outpatient hospitals of Minsk, Belarus were performed
on the Planmeca ProMax® 3D Max unit using standard exposure and patient positioning protocol.
Reformatted panoramic and sagittal CBCT sections were analyzed. One case of entrapment of
the lingual nerve by the ossified pterygospinous ligament was observed. In two other cases
ossification of the pterygospinous ligament was not accompanied by any neurological symptoms.

Calcification of the pterygospinous ligament can be detected in vivo using CBCT. Sometimes it
may affect the lingual nerve producing symptoms of neuralgia. When combined with a broad
lateral plate of the pterygoid process, it may restrict the access to structures located in the
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Introduction

Complete or partial ossification of the pterygospinous
ligament that connects the posterior border of the lateral
pterygoid plate to the spine of the sphenoid bone occurs in
1-31.2% of people [1,2]. The ossified pterygospinous ligament
is detected on the lateral or medial side or crossing over the
foramen ovale on the radiographs of the dry scull in the axial
projection with the beam positioned at the right angle to the
base of the skull [3].

In all cases, the presence of the ossified pterygospinous
ligament was detected ex vivo. Based on the relationship
between anatomical structures in the infratemporal fossa,
it is assumed that ossification of the ligament may be
accompanied by clinical symptoms. In particular, pressure
applied to the lingual nerve by the ossified pterygospinous
ligament during contraction of the medial pterygoid muscle
may cause tongue numbness and pain upon talking and
chewing [4,5]. According to Das and Paul, ossification of
the pterygospinous ligament leads to taste disorders of the
anterior 2/3 of the tongue due to compression of the chorda
tympani [6]. However, no evidence of the direct relationship
between the ossification of the pterygospinous ligament and
neurological symptoms was found in the literature.

The aim of the present study was to assess neurological
symptoms in patients with ossified pterygospinous ligament
detected in vivo using the Cone Beam Computed Tomography
(CBCT).

(Case Report

The presence of the ossified pterygospinous ligament was
revealed in three male patients using cone-beam computed
tomography (CBCT). First, axial and sagittal slices of the
facial skull were consistently assessed in the multiplanar
reconstruction mode. The foramen ovale was also identified
at the base of the skull in the same mode. Then, the soft tissue
structure and density were traced on multiple slices in the
direction of the posterior edge of the lateral pterygoid plate.
In addition, the search of opaque shadows was performed
in the sagittal section, as well as in the non-standard plane,
which corresponds to the spatial position of the lateral
pterygoid plate.

Patient B., 52 y. 0., considered himself sick since April 2015,
when after hypothermia and acute respiratory disease
he started feeling lingual pain while swallowing. He was
assessed and treated by an otolaryngologist. Two months
after the pain onset in the tongue, he referred to a dental
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surgeon with the chief complaint of burning sensation and
tingling in the right half of the tongue accompanied by the
feeling of “swelling, awkwardness and heaviness”.

No clinical signs of paresthesia and sensitivity disruption
were found. On intraoral examination, slight mucosal
edema of the anterior 2/3 of the tongue (more on the right)
and hypertrophy and hyperemia of filiform papillae were
observed. The tongue was painful on palpation. The linear
radiopaque structure of uneven thickness (0, 52-0.8 mm)
connecting the bony prominence on the lateral plate of the
pterygoid process to the spine of the sphenoid was visualized
in the axial sections obtained with CBCT. Typical localization
of the detected shadow allowed to identify it as the calcified
pterygospinous ligament (Figure 1). The final diagnosis was
“neuralgia of the lingual nerve on the right.”

CBCT scans of two other patients (33 and 25 years old), which
were referred for the maxillary sinus examination, also

showed the presence of the calcified pterygospinous ligament.

Inboth cases, itlooked like the excess linear shadow of uneven
thickness and bone-like density connecting the posterior
edge of the lateral pterygoid plate to the spine of the sphenoid
in the axial sections (Figure 2 A).

In the sagittal and coronal sections, the ligament was not
visualized throughout the whole length because its long
axis was oriented at an angle to those planes. In the sagittal
sections, it was visualized as a radiopaque fragment with
unclear outlines (Figure 24, B).

In order to visualize the whole ligament in the vertical
dimension section planes were shifted in the axial and coronal
view box so that they coincided with the axis of the ligament
(Figure 3A). An arbitrary cross-section allowed not only to
obtain an image of the pterygospinous ligament throughout
its full length in the vertical plane, but also to visualize the
foramen of Civinini, which was reduced due to calcification
of the ligament (Figure 3B). Comparing CBCT images in the
axial and arbitrary cross-sections showed that the calcified
pterygospinous ligament appeared as the radiopaque band
in the vertical plane with its vertical dimension greater than

Figure 1. The right ossified pterygospinous ligament (white arrow)
seen in the axial CTBT section.
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Figure 2. Axial (A) and sagittal (B) CBCT views showing the
ossified pterygospinous ligament in the 25-year-old patient without
symptoms of the mandibular nerve branch entrapment.

the horizontal size (4.18 and 1.70 mm, respectively). The
same slice clearly showed the broad upper part of the lateral
pterygoid plate.

The foramen within the ossified pterygospinous ligament was
unexpectedly found at the level of connection to the edge of
the lateral pterygoid plate (Figure 3B).

Discussion

The small bony prominence (Chivinini spine) is routinely
revealed approximately in the middle of the posterior edge of
the lateral plate of the pterygoid process of the sphenoid bone.
That is the starting point of the pterygospinous ligament,
which runs down to the spine on the lower surface of the
greater wing of the sphenoid bone, near the junction with the
temporal bone.

Complete ossification of the pterygospinous ligament leads to
the formation of the pterygospinous foramen on the medial
wall of the infratemporal fossa (Civinini foramen). Many
researchers describe this foramen like an atavism in human
[1, 8]. Because some placental mammals, including the Old-
World monkeys, always have a bony band connecting the
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Figure 3. CBCT, axial section (A) and section along axis of the lateral
plate of the pterygoid process and pterygospinous ligament (B).

lateral plate of the pterygoid process with the pterygoid
spine [7]. Calcification of the pterygospinous ligament at a
young age confirms that it is not so much of an age change as
a genetically determined factor [5]. In our study, the calcified
pterygospinous ligament was observed in young people.

Wide fluctuations in frequency of presence of the ossified
pterygospinous ligament (from 1% to 30%) can be primarily
explained by variations in the sample size, sometimes
including 50 skulls [6]. In the large sample (6000 skulls), the
ossified ligament was found in 5% of cases [9]. It is possible
that a partially ossified ligament cannot survive skull
maceration. Moreover, racial differences in the detection
frequency of ossified pterygospinous ligament were observed.
It was found four times more often in Caucasians than in black
race (8.38% and 1.95%, respectively) [5].

In all cases described in the literature, the pterygospinous
foramen was found in dry skulls posthumously or during
anatomical dissection of the infratemporal fossa. In the
present study, we were able to identify the completely
calcified pterygospinous ligament in vivo using CBCT.
Calcification makes such radiolucent structures as tendons,
cartilage, ligaments visible. Their identification is mainly
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based on typical morphological characteristics (location,
spatial position, shape, thickness) and relationship to other
anatomical structures. Presence of the interrupted linear
shade is a sign of partial ligament ossification. The calcified
pterygospinous ligament described macroscopically by von
Liidinghausen et al,, had similar shape and length on the
horizontal CT scan of a dry skull [7].

Complete or partial ossification of the pterygospinous
ligament is of clinical significance due to the close location
of major anatomical structures such as the lingual nerve and
chorda tympani [2,5].

In the infratemporal fossa the lingual nerve, the branch
of the posterior trunk of the mandibular nerve, is at first
located between the lateral pterygoid and tensor veli palatini
muscles, where it connects with chorda tympani. Then, the
lingual nerve passes downward on the surface of the medial
pterygoid muscle, and follows the inner surface of the
mandibular ramus [5]. Masticatory muscles contractions do
not usually lead to compression or stretching of the nerve.
However, calcification of the pterygospinous ligament can be
the cause of the tunnel syndrome. Compression of the lingual
nerve between the ossified ligament (rigid structure located
outside of the nerve) and medial pterygoid muscles was first
described by Peuker et al. [4]. It was an incidental finding
discovered during preparation of the infratemporal fossa.
Nayak et al. described the similar finding in an autopsy case
[10]. Authors believed that mobility of the lingual nerve, which
could prevent compression, was limited by the presence of
the distal anastomosis with the inferior alveolar nerve in that
case.

Our findings confirm that ossification of the pterygospinous
ligament may lead to the lingual nerve neuralgia. On the other
hand, even completely calcified ligament may present with
no symptoms as it was observed in our study. Apparently,
that is determined by individual characteristics of the
course of the of the mandibular nerve branches in relation
to the pterygospinous ligament. Von Liidinghausen et al. [7]
described inferior alveolar, lingual and buccal nerves passing
the ligament more often on the lateral side than on the medial
(5 out of 68 cases). The position of the mandibular nerve
on the inner side of the ossified pterygospinous ligament
gives the higher chance of compression of its branches and
neurological disorders development.

Despite the block of the second and third branches of
the trigeminal nerve seem to be easy, according to ESRA
(European Society of Regional Anesthesia and Pain Therapy) it
is not always effective [11]. For example, out of 49 mandibular
blocks 4 injections are unsuccessful. The reason is the spread
of a local anesthetic into the area distant from the foramen
ovale and pterygopalatine fossa, where the trunks of the
maxillary and mandibular nerves are located. The ossified
pterygospinous ligament, which we observed in conjunction
with the wide lateral plate of the pterygoid process can
potentially be an obstacle in the way of the anesthetic solution
to the oval foramen. Those structures prevent the movement
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of the needle to the trigeminal ganglion through the lateral
percutaneous subzygomatic access [8].

As a conclusion, the calcified pterygospinous ligament can
be detected in vivo using CBCT. Sometimes it may cause the
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lingual nerve neuralgia, as well as in combination with a
broad plate of the pterygoid process, it may restrict the access
to structures within the infratemporal fossa.
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