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ABSTRACT 

Background: Styloid process (SP) is a slender pointed part of the temporal bone, which is closely 
related to the stylomastoid foramen. As many important neurovascular structures located near the tip 
of SP, the elongation or ossification of stylohyoid ligament may be associated with pain related to 
orofacial region known as Eagle’s syndrome. 
Aim of this study was to assess the prevalence of elongated SP, its morphology and calcification pat-
tern on digital panoramic radiographs in patients attending the dental clinic of the University of Ben-
ghazi. 
Material and Methods: The digital panoramic radiographs with visible styloid processes of the stud-
ied group of patients were studied for their visibility, length and pattern of calcification. The length of 
styloid processes was measured in the radiograph and was considered elongated if that length ex-
ceeded 30 mm. The prevalence and pattern of elongation and calcification were determined according 
to Langlais classification. 
Results: Out of the 304 patients (164 are males and 140 are females) examined radiographically, the 
elongation of SP was detected in 156 (51.31%) of the patients. It was bilateral in 151 (96.79%) cases. 
There were no significant differences between males and females in regard to the length and shape of 
SP between in all age groups in both sexes, but the calcification pattern was significantly different 
between the age groups in both sexes. The outlined pattern of calcification of SP was the most preva-
lent especially in the younger age group (10-19 years), while the complete calcification pattern was 
most commonly detected in the older age group (≥ 60 years). 
Conclusion: elongated SP whether it is accompanied by pain symptoms or asymptomatic, can easily 
be detected on a digital panoramic radiograph and should be considered in the differential diagnosis 
of orofacial pain. 
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INTRODUCTION 

Styloid process is derived from the Greek 
word 'Stylos' which means a pillar. It is a long 
osseous projection of petrous part of the tem-
poral bone in front of stylomastoid foramen 
projecting from it forward, downward and 
slightly medial. Styloid apparatus is a func-
tional unit composed of three muscles 
(styloglossus, stylohyoid and 
stylopharyngeus) and two ligaments 
(stylohyoid and stylomandibular) all attached 

to it. 1. The normal length of SP is 25 to 30 mm 
in adults 2. It considered elongated if it exceeds 
30 mm 3.. The tip of the process is situated 
lateral to the pharyngeal wall and immediately 
behind the tonsil fossa, and critically between 
the internal and external carotid arteries. Me-
dially many important neurovascular struc-
tures are located in close proximity to this tip 
such as internal jugular vein and accessory, 
hypoglossal, glossopharyngeal, and vagus 
nerves. 4-6. 
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A wide variety of clinical symptoms have 
been attributed to the extraordinarily elon-
gated styloid process, including unpleasant 
sensation in the throat similar to cervicofacial 
pain, described as by “Watt Eagle”. 7,8. Multiple 
theories have been proposed the ossification 
of the stylohyoid “Eagle’s syndrome” such as 
trauma activating the remnants of 
fibrocartilaginous cells or an abnormal healing 
following trauma that initiates calcification of 
the ligament 9.  

Although the exact etiology of SP elonga-
tion and ossification are still unknown, it is 
thought to be due to persistence of cartilagi-
nous precursor 10,11 or due to systemic condi-
tions altering calcium, phosphorus and vita-
min D metabolism such as secondary hy-
perparathyroidism. The elongation of SP is 
diagnosed by both physical examination and 
radiological. Ortho Panoramic Radiograph 
(OPG) is the most widely used radiograph to 
determine SP elongation, while other projec-
tions such as the lateral skull, Towne’s, lateral-
oblique and anteroposterior head radiographs 
and computed tomography are also used as 
well. 12. Clinically, SP palpation in the tonsillar 

fossa (which is not normally palpable) is in-

dicative of elongation. Palpation exacerbating 
pain symptoms which can be relieved by local 
anesthetic injection into the tonsillar fossa is 
considered diagnostic. 

Langlais et al had proposed classification 
system for of the elongated SP pattern and its 
ossification based on the radiographic ap-
pearance of stylohyoid ligament depending 
upon the morphology of elongation. type I 
represent an elongated SP which is uninter-
rupted; while type II, is a pseudoarticulated 
where styloid process joined to the stylohyoid 
ligament by single pseudoarticulation; type III 
is segmented (Figure 1) depending on the pat-
tern of calcification as: calcified outline, par-
tially calcified, nodular, or completely calcified 
13. 

MATERIALS AND METHODS 

In this retrospective, cross sectional 
study measurements of SP length, calcification 
pattern and shape were done on archived 
panoramic radiographic images of routine 
patients who had visited the dental clinic at 
Benghazi University dental clinic during the 
years 2009-2010. The study was conducted 
according to the human ethics guidelines set 
by this institution, in which an OPG was only 
taken for diagnostic purposes and needs. 

A total of 304 digital panoramic radio-
graphs were selected for this study. The radi-
ographs taken by Vatech PaX-i Panoramic X 
Ray machine under standard exposure factors 
as recommended by the manufacturer. Only 
diagnostically acceptable images were includ-
ed in the study. 

SP Type and Pattern of Calcification of 
both the left and right side were analyzed in-
dependently and the length was measured 
using the IC software. The start point of meas-
urement of the length of Sp was initiated was 
the base of temporal bone and downward to 
the tip of the process. An SP measuring more 
than 30 mm were considered as elongated. 
The ossified stylohyoid ligament that joined to 
SP was included of the measurements. 

Data regarding all 304 panoramic radio-
graphs were analyzed using IBM SPSS 23.0 

(statistical package for social science Inc. Chi-

cago, USA) software. Student t‑test, One-way 

ANOVA, Chi‑square and Fisher`s exact tests 

were used for statistical analysis. P values less 

than 0.05 was accepted as statistically signifi-
cant. 

RESULTS 

There was no statistically significant dif-
ference between the number of patients with 

elongated SP when they were subdivided into 

age groups.  SP was elongated in 156 patients 

(80 males and 67 females). In 151 patients the 

elongation was bilateral representing (96.79 

%)  of the cases with an elongated SP. This 

difference between the sexes is not statistical-
ly significant. Similarly there was no signifi-
cant difference between the two genders in 
the SP length. The mean length of styloid pro-
cess was (42.43 ± 10.87) on the right side and 
(42.41 ± 10.89) on the left side. There is no 
significant difference between males and fe-
males regarding the mean process length or 

the shape or calcification pattern (Table 1) 
while the partial calcification pattern was the 
most common calcification pattern observed 
in both sides (Tables 2 & 3).  

According to age groups, there is no sta-
tistically significant differences in the mean 
length of right and left styloid processes (p-
value: 0.73 and 0.51 respectively). However in 
the age group (40-49 years) the left styloid 
process was significantly longer in females 
(51.60 ± 17.38 vs 37.94 ± 7.75, p-value=0.02), 
while in the age group (50-59 years), the left 
styloid was significantly longer in males 
(31.57 ± 2.5 vs 38.46 ± 11.23, p value = 0.03). 
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There was no significant differences in the 
morphology of the elongated styloid processes 
between the age groups of both genders. 

DISCUSSION 

Elongation of styloid process and ossifi-
cation of stylohyoid ligament has been report-
ed by many investigators, the majority of indi-
viduals exhibiting this anatomical anomaly 
experience no symptoms. There is no agreed 
pathogenesis of this condition. The occurrence 
of styloid process elongation varies greatly in 
different populations. In the present study the 
prevalence of SP elongation is detected in 
more than half of the patients, all of them 
were asymptomatic, while other studies re-
ported wide range of prevalence between 3.7 
to 93%.  14-19., this figure may had been result-
ed from differences in population or due to 
genetic factor.  

It has been estimated that 4% of the gen-
eral population have radiographic evidence of 
an elongated SP, the majority are asympto-
matic, out of these only 4%-10.3% of the pa-
tients are having symptoms 28. Elongation of 
SP appears bilaterally in most of the cases, 
even so the symptoms generally presents with 
unilateral orofacial pain 29. 

In the present study the percentage of SP 
elongation was almost the same in both gen-
ders in consistent with some other studies 
20,21, and contradicting the findings of other 
studies 22,23. Although elongated styloid pro-
cess is noticed more in females than males in 
both sides there was no significant difference 
between age groups, while other studies re-
ported significant relationship between age 
and elongation 24. 

Bilateral elongation is the norm in this 
study and was seen in almost all the cases 
which is in consistent with most of other stud-
ies, that reported a bilaterally elongation of SP  
25,26 and showed an increased length of the 
styloid process with the  increased age 23,26,27. 

According to Langlais classification, more 
than 72 % of the elongated SP in this study 
was type I elongation, while type II and type 
III elongation wee less frequently encountered 
in all age groups. However when it comes to 
the calcification pattern there was significant 
difference between all age groups in both sex-

es; as the outline calcification pattern being 
the most predominant pattern in the younger 
age group, while the complete calcification 
pattern was the most common pattern in old-
er age group in consistence with other studies 
which found that the type I elongation pattern 
and the outline calcification pattern were the 
common 24. 

SP's clinical symptoms are not only relat-
ed to elongation alone, but also related to the 
medial inclination of SP and its proximity to 
the neurovascular structures. This may ex-
plain the lack of symptoms in the majority of 
cases with an elongated SP in this study. How-
ever, Eagle’ syndrome should always be con-
sidered in the differential diagnosis of head 
and neck pain such as facial neuralgias such as 
glossopharyngeal neuralgia, tonsillitis, dental 
infections and TMJ disorders. 

The precise cause of SP elongation and 
ossification of stylohyoid ligament is not fully 
understood, however many theories have 
been proposed to explain that. Eagle consid-
ered the scar formation followed tonsillecto-
my or local chronic irritation could cause 
periostitis, osteitis or tendonitis leading to this 
syndrome 7. 

Panoramic radiographs have been com-
monly used until now by most of investigators 
to detect and study SP because it is economic, 
easily accessible and useful diagnostic aid for 
early detection of the elongated styloid pro-
cess with or without symptoms, although CT is 
proved an effective means for evaluation of 
the SP length, angulation, and other morpho-
logical features 28. However errors do occur by 
using panoramic radiographs which may lead 
to improper readings such as superimposition 
of SP with other skeletal structures, image 
magnification and angulation of SP. 
Conclusion: Dentist should be aware of the 
styloid process elongation, which is often co-
incidental asymptomatic radiographic finding. 
OPG  is still considered b man as an important 
tool for diagnosis of elongated styloid process. 
Further studies are still required to investi-
gate the relationship between the type of 
styloid process and symptomatic presentation 
(Eagle’s syndrome). 
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Table 1: SP calcification in different age groups 

Gender Age Calcification 
(Right side) 

 

P value Calcification 
(Left side) 

P value 

 
 
 
Male  

 1 2 3 4  
 
 
0.004 

1 2 3 4  
 
 
0.028 
 
 
 

10-19 66.6% 0% 0% 33,3% 66.7% 0% 0% 33.3% 

20-29 11.1% 5.6% 77.8% 5,6% 11.1% 5.6% 77.8% 5.6% 

30-39 42.1% O% 36.8% 21.1% 42.1% 0% 38.9% 21.1% 

40-49 40% 6.7% 26.7% 26.7% 40% 6.7% 26.7% 26.7% 

50-59 23.1% 23.1% 46.2% 7.6% 23.1% 23.1% 46.2% 7.7% 

≥60 0% 0% 100% 0% 0% 0% 100% 0% 

 
 
 
Female  

10-19 60% 0% 20% 20%  
 
 
0.000 

50% 0% 25% 25%  
 
 
 
0.000 

20-29 40.9% 13.6% 0.9% 36.4% 36.4% 22.7% 0% 40.9% 

30-39 20% 0% 36% 44% 20.8% 0% 45.8% 33.3% 

40-49 0% 20% 80% 0% 0% 20% 80% 0% 

50-59 0% 28.6% 57.1% 14.3% 0% 28.6% 57.1 14.3% 

    0% 22.2% 66.7% 11.1% 0% 22.2% 66.7% 11.1% 

 

Table 2: SP morphology in different age groups in both genders  

Gender   Age Morphology (Right side) P value Morphology (Left side) P value 

 
 
 

Male 
 
 

 1 2 3  
 
 

0.07 

1 2 3  
 
 
0.25 

10-19 50% 16.66% 33% 50% 16.66% 33% 

20-29 70% 15% 15% 65% 10% 25% 

30-39 56% 12.5% 31.25% 66.66% 11.11% 22.22% 

40-49 88.23% 5.88% 5.88% 77.5% 6.25% 6.255 

50-59 92.3% 7.7% 0% 84.61% 7.69% 7.69% 

≥60 33.33% 66.66% 0% 33.33% 66.66% 0% 

 
 
 
Female  

10-19 60% 20% 20%  
 
 
0.52 

33.33% 16.66% 50%5  
 
 
0.52 

20-29 81.81% 9.09% 9.09% 71.42% 9.52% 19.04% 

30-39 72% 12% 16% 70.83% 8.33% 20.83% 

40-49 40% 0% 60% 40% 0% 60% 

50-59 66.66% 16.66% 16.66% 66.66% 16.66% 16.66% 

≥60 77.77% 11.11% 11.11% 77.77% 11.11% 11.11% 

 

Table 3: Calcification pattern in both genders 

Right side All  Male  Female  P value  

Outline pattern 25.2% 27.1% 23.3%  
 

0.27 
Nodular pattern 8.4% 5.7% 11% 

Partial pattern 41.3% 47.1% 35.6% 

Complete pattern 25.2% 20% 30.1% 

     

Left side      

Outline pattern 25.4% 29.1% 21.1%  
 

0.1 
Nodular pattern  10.6% 7% 14.1% 

Partial pattern 24.3% 47.9% 36.6% 

Complete pattern 21.8% 15.5% 28.2% 
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Figure 1: TypeIII (Segmented) styloid process 
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