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CLINICAL AND RADIOLOGICAL EVALUATION OF ELONGATED STYLOID
PROCESS IN PATIENTS WITH TEMPOROMANDIBULAR JOINT DISORDER

ABSTRACT

Objectives: Clinical findings of elongated styloid process (SP) can easily be Giinay Yapic1 Yavuz!
_— 1

confused with clinical symptoms associated with temporomandibular joint *Aydin Keskinriizgar

disorders (TMD). This study aims to investigate the presence of elongated SP in
patients with TMD.

Materials and Methods: This retrospective study was performed on the digital
panoramic radiographs of 300 patients between 14-68 years of age, where the
study group consisted of 150 (300 SP) patients diagnosed with TMD and the ORCID IDs of the authors:
_ S _ G.Y.Y.0000-0002-1093-6297

control group consisted of 150 (300 SP) individuals without TMD. 224 of the A.K.0000-0001-5735-6890
patients were female and 76 were male. SP measurement was performed by a
physician with radiography experience. The measurement values higher than 30
mm were accepted as elongated SP.
Results: There was a significant difference between the TMD group and the

. . . . ! Department of Oral and Maxillofacial Surgery
control group in terms of SP length (p<0.05). While 62% of the patients with Faculty of Dentistry, Adiyaman University,

TMD had elongated SP, this rate was 38% in the control group. Adiyaman, Turkey

Conclusions: Elongated SP rate was higher in patients with TMD. Since TMD

and Eagle syndrome have similar clinical findings, physicians should consider the Received :18.12.2018

differential diagnosis of patients with TMD compared to Eagle's syndrome. Accepted +16.01.2019
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Elongated Styloid Process in TMD

INTRODUCTION

The number of patients with temporomandibular
joint disorder (TMD) and orofacial pain has been
increasing. Approximately 40% to 75% of the
population exhibit TMD symptoms.}? TMD is a
term used for diseases that affect a large area
including the temporomandibular joint (TMJ) and
the chewing muscles. In the preauricular region,
symptoms such as pain on palpation, limited jaw
movements, joint noises, persistent pain,
headache, ear pain, tinnitus, and dizziness are
observed accompanying TMD. These symptoms
can sometimes be confused with the symptoms of
other diseases in this region.>3#

Eagle syndrome is not widely known among
dentists. The styloid process (SP) in the temporal
bone is located near the TMJ on the inferior side
of the skull. Styloid process is a 20-30 mm long
cylindrical bone, which is located in the caudal-
anterior and slightly medial direction, near
important cervical veins and nerves. When the SP
is longer than 30 mm, it is defined as an elongated
SP.*5 Symptomatology, clinical and radiological
diagnosis and treatment of elongated SP were first
described by Eagle in 1937.5The SP is also known
as styloid syndrome, stylohyoid syndrome,
elongated styloid protrusion, and styloid
protrusion neuralgia. Eagle syndrome is a term
used for the symptomatic extension of the SP or
the mineralization of the stylohyoid or
stylomandibular ligament.”8 Elongated SP may be
asymptomatic, however, when symptoms occur
(Eagle syndrome), foreign body sensation in the
throat, dysphagia, ear pain, headache, eye pain,
pain in the TMJ area, and tooth pain may be
present.>%1% Many of these findings may also be
associated with TMD. Some findings can be
found in both TMD and Eagle syndrome.*® In
the diagnosis of elongated SP, pain occurring
during palpation of the tonsillar fossa and SP felt
by hand are used and this diagnosis can be
supported by digital panoramic radiography and
computed tomography.* The aim of this study
was to determine the SP length from the digital
panoramic images in TMD patients.
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MATERIALS AND METHODS

This study was approved by the Adiyaman
University Non-Interventional Clinical Research
Ethics Committee (Protocol no: 2018 / 4-27). The
study protocol consisted of two groups of patients
who applied to Adiyaman University, Faculty of
Dentistry, Oral and Maxillofacial Surgery Clinic;
one group consisted of patients diagnosed with
TMD (TMD group) while the other group
included individuals who did not have any
complaints in the TMJ region and the surrounding
area (control group). For the diagnosis of TMD,
RDC/TMD criteria (research diagnostic criteria
for TMDs) were taken into account.? Also, pain
and tenderness in the TMJ region and in the
masticatory muscles lasting at least 3 months, a
psychopathological disease and the absence of
previous TMJ surgery were included in the
selection criteria.’? In this retrospective study,
digital panoramic radiographs of 150 patients (300
SP) in the TMD group and 150 individuals (300
SP) in the control group were analyzed and SP
was evaluated bilaterally.  Clinical and
radiological examinations were performed by an
experienced oral surgeon. The radiograph results
were randomly numbered by another investigator
without separation into groups, ensuring the
reliability of the study result. The digital
panoramic radiographs that were utilized in this
study were taken with a panoramic x-ray device
(Planmeca, Promax, Helsinki, Finland) at the
Faculty of Dentistry of Adiyaman University. The
length of SP was measured by an experienced oral
surgeon with the digital bar of Romexis 2.9.2
program which was used in the Faculty of
Dentistry during radiographic evaluations. Digital
measurement calibration was performed before
each measurement. The length between SP
endpoint and tympanic bone was measured to
determine the SP length, as described by llgiiy et
al.® A SP length of 20-30 mm was defined as
normal length, whereas longer SP was called
elongated SP (Figure 1).
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Figure 1. Measurement of bilateral elongated styloid process.
Statistical Analysis

The data obtained in this study were analyzed
with IBM SPSS Statistics Version 22 package
program. When analyzing the variables with a
normal distribution, Shapiro Wilks was used
because of the number of units. When interpreting
the results, 0.05 was used as the level of
significance. In the case of p<0.05, the variables
were assumed not to have a normal distribution,
while for p>0.05 it was stated that the variables
exhibit a normal distribution. When examining the
differences between the groups, the Mann
Whitney U Test was used because the variables
did not have a normal distribution. The chi-square
analysis was applied to examine the relationships
between the groups of the nominal variables.
When interpreting the results, 0.05 was used as
the level of significance and it was stated that
there was a significant relationship in the case of
p<0.05 and no significant relationship in the case
of p>0.05.

RESULTS

The study consisted of 150 patients with bilateral
TMD (300 SP) and 150 control patients (300 SP).
Of these patients, 224 were female and 76 were
male, aged between 14-68 years. The TMD group
consisted of 115 females and 35 males, and the
mean age was 29.98 + 11.8 years, while the
control group consisted of 109 women and 41
men, with a mean age of 30 + 7.8 years. There
was no statistically significant difference in terms
of gender between the groups (p>0.05). There was
also no statistically significant difference with
respect to age between the groups (p>0.05). Age
and gender distributions between the groups were
homogeneous (Table 1).
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Table 1. Distribution of the sex and age between
groups.

Groups
TMD Control Chi Square
Test p value
n % n %
Female 115 76.7 109 72.7
S Male 35 233 41 273 0.426
Groups
TMD Control Mann
Age Mean+tsd Mean=+sd Whitney U
Test p value
29.98+11.1 30+7.85 0.350

TMD: Temporomandibular Joint Disorders Sd: Standard deviation

There was a statistically significant difference
in SP length between the groups (p<0.05). The
mean length of SP in the TMD group was 32.65 +
6.35 mm (Min: 17.6; Max: 62.5), while the mean
SP was 29.36 £ 3.92 mm in the control group
(Min: 20.4; Max: 41.4) (Table 2).

Table 2. Comparison of groups in terms of bilateral
styloid process.

Mann

Whitney
U Testi
p value
n Mean(mm) Min  Max sd p
TMD 300 32.65 176 625 6.35 0.000
Control 300 29.36 204 414 392 '

TMD: Temporomandibular Joint Disorders, Sd: Standard deviation.

In addition, 62% of patients with TMD had
elongated SP and 38% had normal SP. In the
control group, 63% of the patients had normal SP
lengths and 27% of them had elongated SP (Table
3).

Table 3. Elongated styloid process rate in the TMD
and control groups

Styloid process Bilateral TMD Bilateral Control
lengths (n=300) (n=300)
>30 mm 186 (%62) 111 (%37)

<30 mm. 30mm 114 (%38) 189 (%63)

TMD: Temporomandibular Joint Disorders
DISCUSSION

Elongated SP is a common condition and its
prevalence is between 1.4% and 83.6%.4
According to the literature, most elongated SPs
are not associated with any clinical symptoms. A
low percentage of patients with orofacial and neck
pain (approximately 5%) have been reported to
have elongated SP.Y" The etiology of elongated SP
is still unknown. It has been reported that there
may be various reasons such as congenital
elongation, stylohyoid ligament ossification and
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osseous tissue growth on the stylohyoid
ligament.!® Eagle syndrome, which occurs when
elongated SP is symptomatic, is difficult to
diagnose because its symptoms resemble the
symptoms of pathologies originating from the oral
and maxillofacial region. It can be easily confused
with a toothache and TMD, which may result in
misdiagnosis and  unnecessary  procedures.
Therefore, dentists should be aware of the
differential diagnosis of these diseases.™®

Both  detailed patient anamnesis and
radiological analysis should be done in elongated
SP patients. Therefore, the radiological analysis is
very important in these studies. Andrade et al.
compared the results of digital lateral
cephalometric radiography and digital panoramic
radiography to determine the SP length and found
that the results were close to each other which
suggested the digital panoramic radiographs to be
a reliable method in the measurement of SP
length.® Similarly, digital panoramic radiography
images were used for SP measurements in the
present study.

There is no consensus regarding the
relationship between SP length and gender;
although some studies?®?! report that SP length
and gender are associated, others*"1%13 report that
there is no relationship between SP length and
gender. In our study, there was no statistically
significant association between the SP length and
gender.

There is no consensus regarding the
relationship between SP length and age. While
several studies?®®?' have reported that there is a
relationship between SP length and age, others”2%-
2 have reported that there is none. In our study,
we found no statistically significant relationship
between the SP length and age.

There are very few studies on the prevalence of
elongated SP in patients with TMD. Zaki et al.®
reported that 27% of the patients with TMD had
elongated SP in a study on 100 patients. De
Andrade et al.! investigated SP length and clinical
symptoms in a study on 50 patients with TMD
and found that 76% of patients had elongated SP.
They reported that elongated SP prevalence was
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high in patients with TMD, but there was no
correlation between symptoms such as a
headache, orofacial pain, tinnitus and vertigo, and
the SP length. Krohn et al.* found that the mean
SP was 40.8 mm in patients with TMD and the
prevalence of elongated SP was high. In contrast
to these studies, Sancio-Golgalves et al.'° reported
that there was no statistically significant
association between TMD and SP length.

In our study, the mean SP length was 32.65
mm and 29.36 mm in the TMD group and the
control group, respectively. While 62% of the
patients with TMD had elongated SP, 38% had
normal SP. These data suggest that the prevalence
of elongated SP is high in patients with TMD. The
present study analyzed the highest number of SPs
in the literature. In addition, this study is the first
to examine the relationship between TMD and
elongated SP in the Turkish population.

CONCLUSIONSs

Based on the findings of our study, we conclude
that:

- Panoramic radiographs are sufficient for
determining SP length.

- The prevalence of elongated SP in patients with
TMD is high. Dentists should examine patients
presenting with TMD in clinically and
radiologically more detail and should consider
Eagle's syndrome for differential diagnosis in the
presence of elongated SP.
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Temporomandibular Eklem Diizensizligi Bulunan
Hastalarda Styloid process Uzamasinin Klinik ve

Radyolojik Olarak Degerlendirilmesi
o0z
Amag: Uzamis styloid process Klinik bulgular, TMD ile
iliskili klinik semptomlar ile kolaylikla karigabilmektedir. Bu
calisma TMD bulunan hastalarda uzamig SP varligimin

arastirilmasint  amaglamaktadir. Gere¢ ve Yontemler: Bu

calisma, TMD tanist konulan 150 (300 SP) hasta ve kontrol
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grubu olarak da 150 (300 SP) bireyin dijital panoramik
radyografileri retrospektif olarak incelenmesi ile yapild:.
Hastalarin 224’1 kadin ve 76’st erkek olup, 14-68 yas
araligindadir. SP olgiimii radyografi iizerinde tecriibeli bir
hekim tarafindan yapildi. 30 mm’den yiiksek olan olgiim
degeri uzamig SP olarak kabul edildi. Bulgular: Gruplar
karsulastirildiginda, TMD bulunan grup ile kontrol grubu
farklilik
bulunmustur (p<0,05). TMD bulunan hastalarin %62 uzamis

arasinda SP  uzunlugu bakimindan anlamh

SP mevcut iken, kontrol grubunda bu oran %38 ’dir.
Sonuglar: TMD bulunan hastalarda uzamis SP orant daha
fazla goriilmektedir. TMD ve Eagle sendromu benzer klinik
bulgulara sahiptir. Bu nedenle, hekimler TMD bulunan
hastalart muayene ederken Eagle sendromu bakimindan da
aywrict tamisint goz oniinde  bulundurmalilardwr.  Anahtar

Kelimeler: Temporomandibular eklem hastaligi, eagle

sendromu, styloid proges.
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