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ORJINAL GCALISMA

BATI KARADENIZ BOLGESINDE UZAMIS STILOID
PROCESIN KONIK ISINLI BiLGISAYARLI TOMOGRAFi
ILE DEGERLENDIRMESI

Assessment of Elongated Styloid Process with Cone-Beam
Computed Tomography in Western Part of the Black Sea
Region

Gozde SERINDEREL(0000-0001-7439-3554), Seval BAYRAK? (0000-0003-0819-4578)

OZET

Amag: Bu ¢alisma Turk populasyonunda uzamis stiloid proges morfolojisini, prevalansinin cinsiyet ve yas ile
iliskisini degerlendirmeyi amaglamistir.

Gereg ve Yontem: 170 hastanin Konik Isinh Bilgisayarli Tomografi (KIBT) gorintuleri degerlendirildi. Calisma-
ya dahil edilen hastalarin yas ve cinsiyetleri kaydedildi. Uzamis stiloid progesin morfolojisi analiz edildi ve
prevalans belirlendi. Uzamis stiloid progeslerin ortalama uzunlugu olguldi.

Bulgular: 170 hastanin (340 styloid proges) 68’inde (40%) uzamis stiloid proges gozlendi. Ortalama uzunluk
35.25 mm olarak bulundu. 170 hastanin 4’inde (2.4%) uzama sag tarafta, 28’inde (16.5%) sol tarafta, 36
(21.2%) hastada bilateral olarak gorilda. Calismamizda, en sik gorilen morfoloji Tip 1 olarak bulundu. En sik
gorilen kalsifikasyon paterni ise Tip D olarak gozlendi.

Sonug: Bu ¢alismada, KIBT, stiloid progesin degerlendirmesi ve 6lgiimi igin panoramik radyograflara alter-
natif bir metod olarak sunuldu.

Anahtar Kelimeler: Anatomik varyasyonlar; Konik isinli bilgisayarli tomografi; Uzamis stiloid proges

ABSTRACT

Objective: This study aimed to evaluate the prevalence and morphology of elongated styloid process and its
relation to gender, age and location in Turkish population.

Materials and Methods: Cone beam computed tomography (CBCT) images of 170 patients were evaluated.
Age and gender of the patients who were included in this study were recorded. Morphology of elongated
styloid process was analyzed and prevalence was determined. Mean lengths of elongated styloid processes
were measured.

Results: Elongated styloid process was observed in 68 (40%) of 170 patients (340 styloid processes). Mean
lengths of elongated SP were 35.25 mm. Elongation was observed in right side in 4 (2.4%) of 170 patients
while was observed in left side in 28 (16.5%) patients and it was seen bilaterally in 36 (21.2%) patients. In
our study, the most frequent morphology was observed as Type 1. The most common calcification pattern
was Type D.

Conclusion: In this study, CBCT was presented as an alternative method to panoramic radiographs for the
measurement and the assessment of the styloid process.

Keywords: Anatomic variations; Cone-beam computed tomography; Elongated styloid process

Bu galisma 13-15 Nisan 2017 tarihinde Oral Diagnoz ve Maksillofasiyal Radyoloji Dernegi 2. Uluslararasi
Kongresi 7. Bilimsel Toplantisinda Poster Bildiri olarak sunulmustur.
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INTRODUCTION

The styloid process (SP) is thin and sharp which locates
anteroinferiorly from the temporal bone inferior
side (1). The SP embryologically develops from the
Reichert’s cartilage of the second pharyngeal arch with
the stylohyoid ligament and the lesser horn of hyoid
bone which creates a formation termed as stylohyoid
apparatus or stylohyoid complex (2). The SP length
is normally about 20-30 mm (3). When the length of
SP is longer than this average, the term of elongation
is mentioned (2). This SP elongation or ligaments’
calcification causes the stylohyoid syndrome or Eagle
syndrome. This syndrome was first mentioned by Eagle
who was an otorhinolaryngologist. The SP tapers in the
direction of its edge that reaches in the pharyngeal
wall. There are many important neurovascular
structures close to SP such as the internal carotid
artery, internal jugular vein, and cranial nerves X, X,
and XIl that exist in the medial way of SP (3). This
syndrome may be diagnosed as unilateral or bilateral.
It is supposed that the compression of the SP on some
neurovascular structures causes the symptoms such
as dysphagia, recurrent throat pain, sense of foreign
mass, headache, otalgia, pain during mouth opening,
rotation of the neck and tongue extension, dizziness,
chewing problem, voice change and hypersalivation (4).

Radiographic and clinical examination are important
to diagnose elongated SP and Eagle’s syndrome. The
differential diagnosis should be carefully reviewed.
The list of differential diagnoses are dysfunctions of
temporomandibular joint, tumors of tongue base, and
trigeminal and glossopharyngeal neuralgia (5), besides
migraine states, myofacial pain, unerupted third molars
and cervical arthritis (6).

Because of the closeness to some important structures,
it is important to know variance of SP for clinicians
and radiologists. So the aim of this study is to assess
elongated SP in Cone Beam Computed Tomography
(CBCT) scans according to gender and location
(unilateral or bilateral). The length of the elongated SP
was measured. Calcification and elongation patterns
were classified.
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MATERIAL AND METHODS

The ethical approval was approved by the Abant izzet
Baysal University Ethical Committee (Instititional
review board number: 2018/145). CBCT scans of all
patients who referred to Abant izzet Baysal University
Dentomaxillofacial Radiology Department in 2016-
2017 with various reasons were retrospectively
analyzed. 340 styloid processes were evaluated,
belonging to the archive from a Dentomaxillofacial
Radiology Department of Abant izzet Baysal University.

The subject comprised 94 females and 76 males.
Age range was from 18 to 88. These scans were
obtained from i-CAT (120 KvP, 7 mA; Imaging Sciences
International, Hatfield, PA).

The scans were provided considering the
recommendation of manufacturer. Only high-
quality scans were included in the study. Any CBCT
scan with questionable SP was excluded from the
study. Morphology of elongated SP was evaluated
and prevalence was determined. Mean lengths of
elongated SPs were measured. Measurements were
performed from the point where the styloid process
left the tympanic plate to the apex of the process. The
SPs which were longer than 30 mm were evaluated
as elongated. The lengths of the SP were measured
with the help of the measurement tools on the
accompanying software.

Elongation of SP was analyzed as unilateral or bilateral,
and classified according to the system of Langlais et
al. (7) The classification of Langlais et al. (7) about
elongated SP is based on three types of complex—Type
I, elongated; Type Il, pseudoarticulated; and Type lIl,
segmented (Figure 1).

According to the study of Langlais et al. (7) the
calcification patterns (Figure 2) were categorized as
follows:

Type A: External Calcification (outline): Uninterrupted
SP with no presence of calcification.

Type B: Partial Calcification: Radiopaque calcified
segments of SP are present.

Type C: Nodular Calcification: Nodular appearance,
radiopaque calcification of SP is observed.
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Figure 1. Sagittal CBCT scan shows
Type 1, Type 2 and Type3 elongation.
(Drawing based on Bagga et al.(18)
according to the classification of
Langlais et al.(7)

Figure 2. Sagittal CBCT scans show type
A,B,C and D. (Drawing based on Bagga
et al.(18) according to the classification
of Langlais et al.(7)
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Type D: Completely Calcified: In this type, SP is seen as
homogeneously radiopaque and calcified.

The relationships between age and dimensions of left
and right SP were also investigated.

The descriptive values of the data were calculated
as number, frequency, mean *SD and provided as
tables. Independent samples t-test was used for the
dimension and age differences between gender. Paired
samples t-test was used for comparison of left and
right dimension of styloid process.

RESULTS

94 (55.3%) of 170 patients were female and 76
(44.7%) patients were male. The mean age was 39.8.
SP of 102 patients were not elongated. In 4 of them
(2.4%), the right process was elongated, 28 (16.5%)
had left elongated process and 36 (21.2%) had bilateral
elongated process (Table 1 and Figure 3).

Table 1. Distribution of elongation localization
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Out of a total 340 SPs, elongation was determined in
136 (40%). Bilateral elongation was more frequenly
found than the unilateral elongation.

Table 2 provides descriptive informations about age,
right and left dimension and mean dimension. The
significant difference was not found between right and
left dimension (P=0.933). Table 3 shows descriptive
informations about age and dimension of male and
females. No statistically significant differences were
found between age and dimensions.

The most observed type was type 1. In right side,
30 (17.6%) patients had Type 1 elongated process, 4
(2.4%) had Type 2 and 2 (1.2%) had Type 3. 10 (5.9%)
patients had Type Ain right side, 2 (1.2%) had Type B, 12
(7.1%) had Type C and 16 (9.4%) had Type D elongated
process. However, in left side, 38 (22.4%) patients had
Type 1 elongated process, 2 (1.2%) had Type 2 and 2

Table 2. Descriptive values about age and dimension

0,
N % N | Minimum | Maximum | Mean Ds'tdt:in
No Elongation 102 60,0 eviatio
Right 4 24 Age 170 18 88 39,80 | 19,35
Right
Left 28 16,5 X . 38 30,0 50,0 35,347 6,03
dimension

Bilateral 36 21,2 Left
Total 170 100,0 dimension | °° 30,0 52,0 35,18 572

120

100 ¢~

80 |

60

40

20 7

0
[mNo Elongation 102 1
Elongation 68

[mMale | 76
|m Female 94

Figure 3. The diagram shows the number and percentage of the distribution of

styloid process elongation according to gender.
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(1.2%) had Type 3. 12 (7.1%) patients had Type A in
right side, 12 (7.1%) had Type C and 28 (16.5%) had
Type D elongated process. Type B elongated process
wasn’t observed in left side (Table 4).

Table 3. Descriptive values about age and measurements

Std.
Gender | N Mean Deviation p

M 76 42,16 20,417

Age 0.315
F 94 37,89 18,456
; M 16 | 36,5888 | 6,61398

Right 0.460
dimension F 22 | 34,4455 | 5,72143
M 22 | 34,945 6,5326

Left 0.860
dimension F 28 | 35,364 | 5,2453

Table 4. Calcification and Elongation pattern in the study

sample
Right Left

Type A 10 (5.9%) 12 (7.1%)
Type 1 30 (17.6%) 38 (22.4%)
Type B 2 (1.2%) -
Type 2 4 (2.4%) 2 (1.2%)
Type C 12 (7.1%) 12 (7.1%)
Type 3 2 (1.2%) 2 (1.2%)
Type D 16 (9.4%) 28 (16.5%)
Total 76 94

The measurements of SPs were performed and were
found ranging from 30 to 52 mm. Mean length was
found as 35.25 mm.

DISCUSSION AND CONCLUSION

SP elongation is an uncommon sitiation and it isn’t
frequently observed in clinical examination. Eagle’s
syndrome is occured because of SP elongation and
is observed with various symptoms (8). However,
Frommer reported that the direction and curvature
of SP is more significant than length for causation of
symptoms (9).

There are several studies about SP elongation in the
literature (Table 5). To the best of our knowledge, the
panoramic radiographic studies were more than the
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studies with CBCT. So, this was our motivation to do
this study.

Lins et al. (10) studied 2500 panoramic radiographs and
found 216 (8.64%) elongated SP. In our opinion, higher
result of this study is related to the lower number of
panoramic radiographs. Oztunc et al. (11) was assessed
208 patients, 112 (54%) had elongated SP. This high
result may arise from the use of CBCT. Contrary, type
2 was most frequently found in their study. Similar to
study of Lins et al. (10) and Oztung et al.(11) , in our
study, the majority of patients had bilateral elongation
(21.2%).

However, thereissomestudiesthat reportedlessresults
with using CBCT. According to the study of ilgiiy et al.
(12), the CBCT images of 69 patients were evaluated
and the mean length of stylohyoid complex was found
as 28.2 mm for males and 22.5 mm for females. In our
study, the mean length of styloid process was 34.8 mm
for females and 35.7 mm for males. Donmez et al.(13)
also reported the prevalence of elongated SP as 15.1%
(151 patients with elongated SP of total 1000 patients)
using CBCT. According to their study, type 1 was the
most common type of SP on both sides while Type 2
was the least common type on both sides. Differently,
type 3 was the least common type in our study.

Margal Vieira et al.(14) reported that 323 of 736
patients (43.89%) had elongated SP and 36.28% of
them had bilateral elongation. In our study, this rate
was 40% and 21.2% of the patients had bilateral
elongation.

The results of our study revealed a high prevalence
(40%) of elongated SP in a Turkish population. This
prevalence is higher than the study of Mathew et
al. (35%), Rizzatti-Barbosa et al., (20%) and Leite et
al., (19.56%) but lower than the study of Bagga et al.
(52.1%), de Andrade et al. (76%). (15-19) Alzarea et
al.(20) also reported a high prevalence (43.93%) of
the elongated SP and found that type | elongation was
more common which is similar to our study.
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Table 5. Detailed information about elongated SP in previous studies.

Author Year Imaging Total Prevalence The most The most The length of SP
Modality patients | of SP frequent frequent
number location types
AlZarea BK. | 2017 Panoramic 198 87 of the Type 1 28.75+8.36 (right side)
(20) radiography 198 29.05+8.49
Baggaetal. |2012 Panoramic 2706 52.1% 5.2% left Type 1/Pat- | 8.47+0.57mm (left
(18) radiography side 5.4% tern B side)
right side 8.42+0.55mm (right
41.5% side)
bilateral 7.56+1.11mm (bilat-
eral)
Donmez et 2017 CBCT 1000 15.1% 92.1% bilat- | Type 1 30.05 to 85.49 mm
al. (13) eral (right side), 30.14 to
83.72 mm (left side)
ilgiyetal. | 2013 | CBCT 69 - - - 22.57+6.02 (in fe-
(12) males) 28.21+14.36 (in
males)
ilgiy et al. 2005 Panoramic 860 3.7% Most being | Type 1/Type | 34 £ 8 mm (left side),
(36) radiography bilateral B (left side), | 35+ 15 mm (right
Type D side)
(right side)
Kursoglu et 2005 Panoramic 55 83.6% 38 elon- Type 1/ -
al. (22) radiography gated SPin | Type A
right side, 39
in left side
Lins et al. 2015 Panoramic 2500 8.64% 84.7% bilat- | AlImost 35.5mm (left
(10) radiography eral calcified/ side);37.6mm (right
elongated side)
Margal Vieira | 2015 Panoramic 736 43.89% 36.28% - -
etal. (14) radiography bilateral
Mathew et 2017 Panoramic 100 35% - Type 1/ -
al. (15) radiography Type A
More and 2010 Panoramic 500 19.4% 66 of 97 Type 1 25.41 + 6.32 mm (left
Asrani (25) radiography bilateral side) 25.53 £ 6.62 mm
(right side)
Oztungetal. | 2014 CBCT 208 54% 28 (13%) Type 2/Pat- | 3.62 +0.48 cm (in
(17) left, 16 (8%) | tern B males) 3.81+0.84 cm
right side, (in females)
68 (33%)
bilateral
Reddy etal. | 2013 Panoramic 260 154 of 520 - Type 1/ 3.67£0.62 cm (the
(22) radiography Type D mean)
Roopashriet | 2012 Panoramic 300 107 0f 300 78.5% bilat- | Type 1 -
al. (24) radiography eral
This study - CBCT 170 40% 21.2% bilat- | Type 1/ 34.8 mm (in females),
eral Type D 35.7 mm (in males)
35.3 mm (right
side)35.2 mm (left
side)
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In the study of Reddy et al. (21), type 1 and type D was
commonly found. Kursoglu et al. (22) also found that
type 1 was most frequently observed. These results are
consistent with our study result. In the study of Shaik
et al.(23), they observed that type 1 and type A were
the most frequent types. In our study, we found that
type 1 was the most common type but type D was the
most frequently observed type. Few other studies also
reported similar result about type 1 majority (24-26).
Bilateral elongation was most commonly observed
than unilateral elongation in the present study. This
result was consistent with the other reports. (24,27-
29) However, Scaf et al. (30) reported that the majority
of the elongated SP was unilateral. They also reported
that SP elongations were commonly observed in males
than females. However, in the study of Bozkir et al.(27)
and Roopashri et al.(24), it was reported that bilateral
elongation was frequently observed in females than
unilateral elongation. Similarly, we found the slight
female predominance in our study.

In this study, the length of the elongated SP on the
left side was significantly more when compared to the
right side. This result was consistent with the study
of AlZarea et al.(20), Bozkir et al.(27), Vadgaonkar
et al.(31), Roopashri et al.(24) and Shaik et al.(23)
However, More and Asrani (25) reported that the SP
elongation was more frequently observed on the right
side.

Oztunc et al. (11) and Nalgaci et al.(32) reported that
age wasn’t found to be statistically significant for
elongated SP. Similarly, in our study, no statistically
significant differences were found between age and
dimensions of SP.

Tuncdemir et al.(33) reported an hypothesis about
possibility of relationship between bruxism and SP
elongation. As a result, it was found that there is
statistical significance differences between bruxism
patients and control group. According to our study
result, to explain the reasons of variations between
individuals, reported studies about additional
parameters such as missing teeth, bruxism, unilateral
mastication will be helpful.
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Elongated SP is generally observed as asymptomatic
finding, and its etiology is still unclear. Several
hypotheses are mentioned as pathogenesis:
Stylohyoid ligament ossification, reactive metaplasia or
hyperplasia, anatomical alteration or developmental
disorder, aging and trauma causing elasticity loss in
the stylohyoid ligament (18). Clinical and radiologic
evaluation is essential for diagnosis of elongated SP. A
signal of elongation is SP which may be palpated in the
tonsillar fossa (4). For diagnosis of elongated SP, some
modalities are used such as panoramic radiography,
computed tomography for the skull base and neck
imaging (34).

However, CBCT is majorly used for definitive
measurement of anatomical structures in craniofacial
area. The advantages of CBCT is dose reduction, rapid
scan time and lower costs than computed tomography.
For these features of CBCT, it is favorable technique for
dentomaxillofacial radiology and surgery departments.
This technology provides to clinicians greater image
quality, accuracy and sensitivity (35). For this reason,
we preferred to use CBCT for diagnosis of elongated SP
in Turkish population of Black Sea region.

This study emphasizes that CBCT is an alternative
method to computed tomography or panoramic
radiographs for the measurement and the evaluation
of the SP. The observation of SP is difficult in two
dimensional radiographs. However, the studies about
SP elongation using panoramic radiography were
mostly found but there were less studies about this
subject that used CBCT. The size and morphology
of the SP can be easily evaluated by CBCT. In CBCT
assessment of the head and neck region, the radiologist
must notice variation of SP because of its clinical
importance. Careful evaluation is important by reason
of elongation being asymptomatic that is incidentally
realized in scans.

According to the review of English literature, to the
best of our knowledge, this study is the first Cone Beam
Computed Tomographic evaluation of elongated styloid
process in Turkish population of Black Sea region. This
study will provide a comparison of the results of the
three dimensional imaging with the results of the
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reports using the panoramic radiography technique.
However, studies with larger patient number would
help to evaluate the prevalence of elongated SP in
Turkish population.

REFERENCES

1. Standring Susan. GRAY’S Anatomy (The Anatomical Basis of
Clinical Practice).(2016), External and middle ear. 41th ed. Churchill
Livingstone, 626.

2. Kadiyala SV, Kumar S. Anatomical Variations in the Length of
Styloid Process. Int J Pharm Sci Rev Res. 2015;33(2):123-5.

3. Eagle WW. Elongated styloid processes. Report of two cases. Arch
Otolaryngol Head Neck Surg. 1937; 25: 548-87.

4. Beder E, Ozgursoy OB, Ozgursoy SK, Anadolu Y: Three-dimen-
sional computed tomography and surgical treatment for Eagle's
syndrome. ENT J. 2006; 85:443-5.

5. Tiago RSL, Marques Filho MF, Santos Maia CA, Souza Santos OF.
Eagle’s syndrome: surgical treatment evaluation. Rev. Bras. Otor-
rinolaringol. 2002; 68(2): 196-201.

6. Guzzo FAV, Macedo JAGC, Barros RS, Almeida DC. Eagle’s syn-
drome: a case report. Revista Paraense de Medicina. 2006; 20(4):
47-51.

7. Langlais RP, Miles DA, Van Dis ML. Elongated and mineralized
stylohyoid ligament complex: a proposed classification and report
of a case of Eagle’s syndrome. Oral Surg Oral Med Oral Pathol. 1986;
61: 527-32.

8. Piagkou M, Anagnostopoulou S, Kouladouros K, Piagkos G. Eagle's
syndrome: a review of the literature. Clin Anat. 2009 Jul;22(5):545-58.
9. Frommer J. Anatomic variations in the stylohyoid chain and their
possible clinical significance. Oral Surg Oral Med Oral Pathol. 1974;
38: 659-67.

10. Lins CC dos SA, Tavares RMC, da Silva CC. Use of Digital Pan-
oramic Radiographs in the Study of Styloid Process Elongation. Anat
Res Int. 2015; 474-615.

11. Oztung H, Evlice B, Tatli U, Evlice A. Cone-beam computed tomo-
graphic evaluation of styloid process: a retrospective study of 208
patients with orofacial pain. Head Face Med. 2014; 10 :5.

12. ilgiiy D, ilgiiy M, Fisekgioglu E, Délekoglu E. Assessment of the
Stylohyoid Complex with Cone Beam Computed Tomography. Iran J
Radiol. 2013; 10(01): 21-6.

13. Donmez M, Okumus O, Namdar Pekiner F. Cone beam com-
puted tomographic evaluation of styloid process: A retrospective
study of 1000 patients. Eur J Dent. 2017 Apr-Jun; 11(2): 210-5.

14. Vieira EMM, Guedes OA, De Morais SD, Musis CR, Albuquerque
PA, Borges AH. Prevalence of elongated styloid process in a central
brazilian population. J Clin Diagnostic Res. 2015; 9: 90-2.

15. Mathew AL, Cherian SA, Joseph BB. Styloid Process Elongation
and Calcification Patterns in a South Kerala Population - Radiograph-
ic Aspects. J Ora Med. 2017; 1(1):11.

16. Rizzatti-Barbosa CM, Ribeiro MC, Silva-Concilio LR, Di Hipolito O,
Ambrosano GM. Is an elongated stylohyoid process prevalent in the
elderly? A radiographic study in a Brazilian population. Gerodontol-
ogy. 2005; 22: 112-5.

54

Bozok Tip Derg 2019;9(4):47-55
Bozok Med J 2019;9(4):47-55

17. Leite HF, Niccoli-Filho WD, Liberti EA, Madeira MC, Simses S.
Prevalence of elongated stylohyoid ligament complex in human
skulls. Rev Odontol UNESP. 1988;17:145-51.

18. Bagga MB, Kumar CA, Yeluri G. Clinicoradiologic evaluation of
styloid process calcification. Imaging Sci Dent. 2012 Sep; 42(3):
155-61.

19. de Andrade KM, Rodrigues CA, Watanabe PC, Mazzetto MO.
Styloid process elongation and calcification in subjects with TMD:
Clinical and radiographic aspects. Braz Dent J. 2012; 23: 443-50.
20. Bader K AlZarea. Prevalence and pattern of the elongated
styloid process among geriatric patients in Saudi Arabia. Clin Interv
Aging. 2017; 12: 611-7.

21. Sudhakara Reddy R, Sai Kiran Ch, Sai Madhavi N, Raghavendra
MN, Satish A. Prevalence of elongation and calcification patterns of
elongated styloid process in south india. J Clin Exp Dent. 2013; 5(1):
e30-5.

22. Kursoglu P, Unalan F, Erdem T. Radiological evaluation of the
styloid process in young adults resident in Turkey's Yeditepe Univer-
sity faculty of dentistry. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod. 2005;100:491-4.

23. Shaik MA, Naheeda, Kaleem SM, Abdul Wahab, Hameed S.
Prevalence of elongated styloid process in Saudi population of
Aseer region. Eur J Dent. 2013 Oct-Dec; 7(4): 449-54.

24. Roopashri G, Vaishali MR, David MP, Baig M, Shankar U. Evalua-
tion of elongated styloid process on digital panoramic radiograph. J
Contemp Dent Pract. 2012;13(5):618-22.

25. More CB, Asrani MK. Evaluation of the styloid process on digital
panoramic radiographs. Indian J Radiol Imaging. 2010;20(4):261-5.
26. Shah SP, Praveen NB, Syed V, Subhashini AR. Elongated styloid
process: a retrospective panoramic radiographic study. World J
Dent. 2012;3(4):316-9.

27. Bozkir MG, Boga H, Dere F. The evaluation of elongated styloid
process in panoramic radiographs in edentulous patients. Tr J Medi-
cal Science. 1999; 29: 481-5.

28. Correll RW, Jensen JL, Taylor JB, Rhyne RR. Mineralization of the
stylohyoid- stylomandibular ligament complex. A radiographic inci-
dence study. Oral Surg Oral Med Oral Pathol. 1979;48(4):286-91.
29. Ferrario VF, Sigurta D, Daddona A, et al. Calcification of the
stylohyoid ligament incidence and morphoquantitative evaluations.
Oral Surg Oral Med Oral Pathol. 1990;69(4):524-9.

30. Scaf G, Freitas DQ, Loffredo Lde C. Diagnostic reproducibility of
the elongated styloid process. J Appl Oral Sci. 2003;11(2):120-4.
31. Vadgaonkar R, Murlimanju BV, Prabhu LV, et al. Morphological
study of styloid process of the temporal bone and its clinical impli-
cations. Anat Cell Biol. 2015;48(3):195-200.

32. Nalgaci R, Misirlioglu M. Yasl Bireylerde Styloid Progesin
Radyolojik Olarak Degerlendirilmesi. Atatiirk Univ Dis Hek Fak Derg.
2006; 16(3): 1-6.

33. Tungdemir AR, Blylikerkmen EB, Celebi H, Akin C. Bruxism’i olan
hastalarda Styloid Process Uzunlugunun Degerlendirilmesi. Atatiirk
Univ Dig Hek Fak Derg. 2017; 27(1):39-42.

34. Slavin KV: Eagle syndrome: entrapment of the glossopharyngeal
nerve? Case report and review of the literature. J Neurosurg. 2002;
97:216-8.



Bozok Tip Derg 2019;9(4):47-55
Bozok Med J 2019;9(4):47-55

35. Scarfe WC, Farman AG, Sukovic P: Clinical applications of cone-
beam computed tomography in dental practice. J Canadian Dental
Assoc. 2006;72:75-80.

36. ligliy M, llguy D, Guler N, Bayirli G. Incidence of the type and
calcification patterns in patients with elongated styloid process. J
Int Med Res. 2005 Jan-Feb;33(1):96-102.

SERINDERE ve ark.
CBCT imajlari Uzerinde Uzamis Stiloid Proges

55



