Case Report — Developmental Disorder

Anterior Tonsillar Fossa Approach to Elongated
Styloid Process
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Aim: To demonstrate the efficacy of a new novel anterior tonsillar fossa approach in management of elongated styloid process syndrome.
Material and Method: We operated upon 20 patients with confirmed, symptomatic elongated styloid process. None of these patients gave a
previous positive history of trauma or any other procedure relating to tonsillar area. All these patients had undergone treatment or were under
treatment for neuralgia/TMJ dysfunction syndrome. Diagnosis was confirmed by clinical examination followed by radiological findings.
Results: 12 patients underwent bilateral styloidectomy (60%) and 8 patients, underwent unilateral styloidectomy (40%). The length of
stolid process ranged from 34mm to 62mm (mean 44 mm). Post operative follow up period ranges from 6 months to 12 months.17 patients
(85%) were asymptomatic & had complete remission of symptoms over a follow up period of 12 months. 2 patients had partial remission
of symptoms & 1 patient was lost to follow-up. Conclusion: Our anterior tonsillar fossa approach to elongated styloid is safe & adequate
in effective surgical management & more so with an additional advantage of not requiring tonsillectomy which is often performed in trans-

pharyngeal technique.
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INTRODUCTION

Patients reporting with pharyngodynia and neck pain
symptoms can lead to an extensive differential diagnosis.!"
The close proximity of the styloid process to many of the
vital neurovascular structures in the neck makes it clinically
significant; abnormal elongation of the styloid process may
cause compression on a number of vessels and nerves with
whom it shares close proximity often producing confusing
signs and symptoms.?! This elongation was first described in
1652 by an Italian surgeon Pietro Marchetti, who attributed
it to an ossifying process of the stylohyoid ligament.’! In
1937, Eagle, an otolaryngologist at Duke University, coined
the term “stylalgia” to describe the pain associated with this
abnormality.[*! Eagle postulated that there are two types of
syndromes, which finally came to bear his name.[”

Classic type

The classic type is characterized by pain secondary to
stimulation of cranial nerves V, VII, IX, and X and is often
seen following tonsillectomy.
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Carotid artery type

Styloid process gets involved with carotid nerve plexuses
causing foreign-body sensation in the pharynx and neck pain
on rotation of the head.

There are three syndromes closely associated with styloid
process syndrome: Costen’s syndrome, Trotter’s syndrome,
and myofacial pain syndrome.!®! Weinlechner described the
first surgical case in 1872.1!

In this article of case series, we would like to demonstrate
the successful management of elongated styloid process
through a new novel intraoral surgical approach, which we
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would like to call as the anterior tonsillar fossa approach to
elongated styloid.

Anatomical correlation and topographic characteristics
of the styloid process

The name styloid is derived from the Greek word “Stylos”
meaning a pillar. The styloid process is a thin, cylindrical, sharp
osseous projection arising from the posterior lower surface of
petrosal bone, just anterior to the stylomastoid foramen.['” The
process develops from the second branchial arch specifically
from Reichert cartilage.['! Reichert’s cartilage is made up of
four portions [Figures 1 and 2]:

*  The upper portion develops into the styloid process

*  The central portion forms stylohyoid ligament

»  Lower portion — lesser cornu of the hyoid bone

*  Basic portion — hyoid bone.

Its muscular attachments [Figures 3 and 4] include the
stylohyoid, styloglossus, and stylopharyngeus. Together,
they form the so-called “Riolano’s Bouchet” as well as
the stylohyoid and stylomandibular ligaments defined as
Bouchets’s white flower.!"?!

Stylohyoid connects the base of the styloid to hyoid bone near
its greater horn and is innervated by the XII cranial nerve. The
styloglossus arises from the anterior and lateral surface of the
styloid process and descends forward between the internal and
external carotid arteries and divides on the lateral side of the
tongue to blend with the fibers of inferior linguae muscle and
obliquely with the hyoglossus muscle and it is innervated by VII
nerve. The stylopharyngeus traverses from the medial aspect
of the styloid process to the lateral wall of the pharynx and is
innervated by the IX nerve. The stylohyoid ligament connects
the apex of the styloid and lesser horn of the hyoid bone, and the
stylomandibular ligament extends from the styloid process to
the parotid-masseteric fascia between the mandible and mastoid
process.’) Other structures relevant to the operative process
include external and internal carotid arteries, internal jugular
vein, VII, IX, X, XI, and XII cranial nerves.l>!?!

Studies have shown that normal average length of the styloid

process is <3 cm, with a range of 1.52-4.77 cm.

e According to Motta et al. (1987): 1.52—4.77 cm!*?

e Kaufman et al. (1978): <3 cm!"*

* Lindeman (1985): 2-3 cm!'¥

* Less than 2.5 cm according to Correll ef al. (1979),
Langlais et al., and Montalbetti et a/.['>'®

*  Less than 4 cm according to Mansour and Young!'”

* According to Balcioglu et al., the mean length of the
styloid process among participants reporting with Eagle’s
syndrome is between 40 + 4.72 mm!'¥!

e Massey reported only 11 of 2000 cranial dissections
detected a styloid process longer than 4 cm!™!

*  Hérma reported the incidence of elongated styloid is
4%—T7%2"

*  Murtagh et al. reported 4%—10.3% of patients experience
pain with an elongated styloid process.?"

However, it is found that the length of the styloid process
does not correlate with the severity of pain, despite this, the
literature still categorizes the patients into those with pain
pattern following carotid artery distribution and those with a
palpable (classical) mass in the tonsillar area.*?

MareriaLs AND MEeTHODS

Twenty patients were operated for the elongated styloid process

*  None of the patients gave any positive history of trauma
or any other procedure relating to tonsillar area

»  All these patients had undergone or were under treatment
for neuralgia/TMD for a period ranging from 3 to 5 years,
with no resolution in symptoms [Table 1]

* Our diagnosis of elongated styloid process was
purely based on the history, clinical examination, and
confirmatory radiological finding and CT findings
[Figures 5-7]

* Inourseries, 12 patients underwent bilateral styloidectomy,
and 8 patients underwent unilateral styloidectomy.

ResuLts

In our series, 12 patients underwent bilateral styloidectomy
(60%) and 8 patients, underwent unilateral styloidectomy
(40%). The average length of stolid process ranged from 34
mm to 62 mm (mean 44 mm). Post operative follow up period
ranges from 6 months to 12 months. 17 patients (85%) were
asymptomatic and had complete remission of symptoms over a
follow up period of 12 months. 2 patients had partial remission
of symptoms and 1 patient was lost to follow-up.

Surgical anatomy

Palatine tonsil represents the largest collection of the lymphoid
tissue in Waldeyer’s lymphatic ring. Its capsule is regarded as
a specialized portion of pharyngobasilar fascia, and its free
surface is covered with the mucosa.” The triangular fold is a
layer of mucosa and connective tissue that lies just behind the
palatoglossal arch and is separated from the medial surface of the
tonsil by the anterior tonsillar fossa.?*?> In 40% of persons, there
is a semilunar fold and a supratonsillar fossa at the upper pole of
tonsil, at its deep surface, tonsil is held in place by fibers of the
palatopharyngeus muscle that have been apparently termed as
triangular ligament or retrotonsillar or transverse plica.?®! The
large part of tonsillar bed is formed by the fibers of superior
constrictor, and a variable posterior portion is formed by the
fibers of palatopharyngeus muscle.?” The muscular wall is thin
and immediately against it on the outer wall of the pharynx is the
glossopharyngeal nerve. Its other anatomical relations include
stylopharyngeus and styloglossus muscle, stylohyoid ligament,
styloid process, internal and external carotid arteries, and
glossopharyngeal nerve. The five arteries supply the tonsil.*24
»  Tonsillar artery from facial

*  Ascending pharyngeal from external carotid

»  Ascending palatine from facial

*  Descending palatine from the maxillary artery

» Lingual artery and dorsal linguae.
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Figure 1: Topographic anatomy
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Figure 3: Muscular attachments

Figure 5: Intraoral clinical examination

The venous supply is from peritonsillar plexuses. Nerve
supply is from the tonsillar branch of the maxillary nerve
and glossopharyngeal nerve. Tonsils do not possess afferent
lymphatics and efferent lymphatics drain directly into
jugulodigastric nodes and upper deep cervical nodes and
indirectly through retropharyngeal nodes [Figures 8 and 9].

Surgical procedure
Under nasotracheal intubation, the patient is put on
tonsillectomy position with Boyle Davis gag in place with

Mastoid process Styloid

Figure 2: Topographic anatomy
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Figure 4: Muscular attachments

Figure 6: Radiological diagnosis — OPG

the tongue blade being suspended depending on the height
required on Draffin’s bipod which is secured on McGauran’s
plate. Infiltration with 2% local anesthetic with adrenaline is
given just medial to palatoglossal fold and anterior tonsillar
space. A triangular fold is retracted by double-ended Freer’s
elevator, and a 0.5-1 cm submucosal incision is made in
anterior tonsillar fossa; blunt dissection is carried through
the loose areolar tissue which also contains paratonsillar vein
which is lateralized. Dissection proceeds through the fascia to
superior constrictor, which forms the bed of the tonsil. Once
the bed is pierced and opened, care is taken not to damage the
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Figure 7: Radiological diagnosis: Lateral oblique
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Figure 9: Surgical anatomy: Surgical anatomy S-Styloid process.
ICA: Internal carotid artery, G: Glossopharyngeal nerve, IJV: Internal
jugular vein, ECA: External carotid artery, H: Hypoglossal nerve, V: Vagus,
SGM: Styloglossus muscle, SPM: Stylopharyngeus, ST. Sympathetic
trunk, VP: Pharyngeal branch of the vagus
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Figure 11: Resected specimen

glossopharyngeal nerve, styloid process is identified through
digital palpation, and dissection is carried around it exposing
the tip. The tip of the styloid is engaged on a styloid ring (our
modification of the sphenoid curette) once the elongated styloid
tip is secure within the ring and sharp dissection is done over the

Figure 8: Surgical anatomy S-Styloid process. ICA: Internal carotid
artery, G: Glossopharyngeal nerve, IJV: Internal jugular vein,
ECA: External carotid artery, FA: Facial artery, SGM: Styloglossus muscle,
SPM: Stylopharyngeus, SHM: Stylohyoid muscle E: Epiglottis, U: Uvalae

Figure 12: Final closure

styloid stripping it of its attachments. Using a kerrison punch,
sufficient length of the elongated process is osteotomised and
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Table 1: Distribution of gender, age, chief symptoms, and remission status

Patient Gender Age (years) Chief symptoms Results

1 Male 37 Dysphagia and foreign-body sensation Complete remission
2 Male 36 Throat pain and otalgia Complete remission
3 Male 48 Foreign-body sensation and pain on head rotation Complete remission
4 Male 24 Dysphagia and persistent throat pain Complete remission. Lost to follow-up after 6 months
5 Female 35 Dysphagia and throat pain Partial remission

6 Female 38 Dysphagia and throat pain Complete remission
7 Male 36 Dysphagia and throat pain Complete remission
8 Male 21 Dysphagia and throat pain Lost to follow-up

9 Male 40 Dysphagia and throat pain Complete remission
10 Male 50 Dysphagia and throat pain Complete remission
11 Female 40 Dysphagia and throat pain Complete remission
12 Female 40 Dysphagia and throat pain Complete remission
13 Male 43 Dysphagia and throat pain Complete remission
14 Male 62 Dysphagia and throat pain Complete remission
15 Male 50 Dysphagia and throat pain Complete remission
16 Male 38 Dysphagia and throat pain Complete remission
17 Male 44 Dysphagia and throat pain Partial remission

18 Female 48 Dysphagia and throat pain Complete remission
19 Female 42 Dysphagia and throat pain Complete remission
20 Male 44 Dysphagia and throat pain Complete remission

Figure 13: (a-e) Three-dimensional computed tomography images of the
elongated styloid process

retrieved with a curved Kocher. Local hemostasis achieved
and wound closed in layers [Figures 10-12].

Discussion

Patients with vague head and neck pain symptoms can lead to

an extensive differential diagnosis. A specific orofacial pain
secondary to calcification of stylohyoid ligament or elongated
styloid process has been known as Eagle’s syndrome.™
Elongated styloid or stylohyoid syndrome is the symptomatic
elongation of styloid process or mineralization of the sylohyoid
ligament complex.!'”" Over a 20-year period, Eagle reported
over 200 cases and explained that the normal styloid process
is approximately 2.5-3.0 cm in length. Slight medial deviation
of the styloid process could result in severe symptoms of
atypical facial pain.Y However, the mere presence of elongated
styloid process or mineralization of the stylohyoid complex
radiographically in the presence of pharyngeal pain does not
automatically confirm a diagnosis of elongated styloid. Three
reasons can be attributed to this as follows:
*  Many patients with an ossified stylohyoid complex are
asymptomatic
*  There is no correlation between the severity of pain and
extent of ossification of the stylohyoid complex
*  Majority of symptomatic patients have had no recent
history of tonsillectomy or cervicopharyngeal trauma.*?

The incidence of this syndrome varies between the populations.

Eagle!**! found a long styloid process in 4% of the participants
he examined, whereas Kaufman et al. (1970)!'3 found the
incidence of 7%. In a review of 1771 panoramic radiographs,
the incidence of mineralization of the styloid chain was
found to be 18%—20%.% The incidence of elongated styloid
was estimated at 33%, of which 55% of bilateral cases
with a male-to-female ratio of 1/9. The average age was
43.35 + 14.88 years, with no significant difference in the
age of patients according to gender.!'¥! Despite these figures,
only 1%—-5% of patients are symptomatic.'>*! Literature
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does not support the sexual dimorphism of elongated styloid.
Wolrey stated that eagles syndrome occurs more frequently
in women, while others do not support this theory.®” The
characteristic symptomatology is varied, with patients often
complaining of pain in pharynx, foreign-body sensation,
and pain on swallowing. The dull nagging pain of elongated
styloid that becomes worse during the deglutition can be
reproduced by palpation of the tonsillar fossa.*!) The duration
of symptoms, in our case series, ranged from 8§ months to
37 months with no significant sex predilection. The exact
etiology is still being debated with Eagle!**! considering
local trauma. Gli Aspetti®? proposed the persistence of
mesenchymal elements undergoing osseous metaplasia
due to trauma or mechanical stress. Epifanio™! suggested
ossification related to endocrine disorders, which is more
common in postmenopausal women. Gokce et al.?¥ reported
ectopic calcifications might have a role in elongation,
especially in patients with abnormal calcium, phosphorous,
and Vitamin D metabolism. Steinmann®! proposed the
following three theories to explain ossification:

*  Theory of reactive hyperplasia

*  Theory of reactive metaplasia

*  Theory of anatomic variance.

The pathophysiological mechanism for pain associated with

elongated styloid is as follows:*®!

»  Compression of the neural elements, glossopharyngeal
nerve, and branches of the trigeminal nerve or chorda
tympani

»  Fracture of the ossified stylohyoid ligament, followed by
the proliferation of granulation tissue that causes pressure
on surrounding structures and resultant pain

»  Impingement on the carotid vessels by the styloid process,
producing irritation of sympathetic nerves in the arterial
sheath

*  Degenerative and inflammatory changes in the tendinous
portion of the stylohyoid insertion, a condition called
insertion tendinosis

» Irritation of pharyngeal mucosa by direct compression by
the styloid process

»  Stretching and fibrosis involving the fifth, seventh, ninth,
and tenth cranial nerves in the posttonsillectomy period.

The diagnosis of elongated styloid must be based on sound
clinical and radiological examination [Figure 13]. It is possible
to feel an elongated styloid process by careful intraoral
palpation in the tonsillar area.l'! Injection of local anesthetic
relieves the pain and can be used as a diagnostic tool,*”
although a variety of head and neck conditions must, however,
be considered in the differential diagnosis before concluding
Eagle's syndrome and cervicopharyngeal pain. The clinical
diagnosis should be confirmed and supported by imaging;
several methods are available and vary in complexity, but CT
is without doubt the best and most accurate and reliable."
The radiographic classification system includes three types
of radiographic appearances:['”

*  Type I: Uninterrupted, elongated styloid process

»  Type II: Styloid process apparently being joined to the
stylohyoid ligament by a single pseudoarticulation

*  Type II: It consists of interrupted segments of the
mineralized ligament creating the appearance of
pseudoarticulation within the ligament.

In differential diagnosis, we need to consider several of these
conditions,*” including laryngopharyngeal dysesthesia, dental
malocclusion, sphenopalatine ganglia neuralgia, trigeminal
neuralgia, glossopharyngeal neuralgia, temporomandibular
joint arthritis, chronic tonsillopharyngitis, hyoid bursitis,
Sluder’s syndrome, histamine cephalgia, cluster headache,
esophageal diverticula, temporal arteritis, cervico vertebral
arthritis, and benign or malignant pathologies.

The elongated styloid process can be treated either

conservatively or surgically. Conservative management may

include:

»  Transpharyngeal injection of steroids and lidocaine

*  Nonsteroidal anti-inflammatory drug

*  Local heat application

*  Traditional Chinese medicine

»  Transpharyngeal manipulation and fracturing of the styloid
process.

The most satisfactory and effective treatment is surgical
shortening either through an intraoral or external approach
depending on the choice of surgeon, with each having its own
advantages and disadvantages.?%+

In our experience involving 20 patients and 32 styloidectomies,
we chose to operate through a new intraoral approach without
performing tonsillectomy, which is the standard procedure
in transpharyngeal approach to elongated styloid. Through
this new approach, we were able to achieve good surgical
exposure and adequate length reduction with no intraoperative
hiccups. Postoperative recovery in all 20 patients was good
and uneventful. During the 1-year follow-up period, patients
were symptom-free and did not require any further medical
or surgical intervention.

CoNncLuSION

Elongated styloid process syndrome can be diagnosed by
a detailed history, physical examination, and radiological
investigation. It can often be confused or mistaken for
conditions that must be excluded before reaching a confirmatory
diagnosis. In our series, we could achieve favorable results
through this new intraoral approach without performing
tonsillectomy. Although surgical failures in both extraoral
and intraoral techniques have been reported in the literature
despite the removal of adequate length, we believe that these
could be attributed to intraoperative injury, fibrous entrapment,
and inadequate shortening assuming that the diagnosis was
correct in the first place. Although the choice of surgical
approach is purely based on surgeons comfort level and
expertise, we through our experience believe and propose that
this new intraoral technique is safe and adequate in effective
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surgical management more so with an additional advantage
of not requiring tonsillectomy, which is often performed in
transpharyngeal technique.

Based on anatomical relations/correlations and landmarks, we
would like to call this approach as “Anterior tonsillar fossa
approach to elongated styloid.”
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