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ABSTRACT: 

Introduction: The styloid process (SP) extends inferiorly from the temporal bone. Many neurovascular structures are closely 

related to its tip. Alteration in the length, angle and morphology of styloid process may lead to symptoms related to neurovascular 

compression. Hence it is necessary to know the normal variations before delineating the exact cause of symptoms related to head 

and neck region. This study was conducted to assess the variations in length, angle and morphology of styloid process and to 

correlate it with gender and age group. Methods: The Patients of trauma undergoing Paranasal Sinus Computed Tomography (CT) 

scan who were otherwise asymptomatic prior to the trauma were included in the study. Images were evaluated in dedicated work 

station. Length of bilateral styloid process were measured. Angulation of the SP was defined in the coronal and sagittal planes, 

respectively and morphology was identified as type I, II, III and IV. Findings were correlated with gender and age group. Results: 

A total of 192 patients were included in the study. The age of the patients ranged from 13 to 86 years. Mean length of right styloid 

process was 26.6±8.6 mm and mean length of left styloid process was 27.0±8.2 mm. There was no significant difference between 

the length of styloid process in males and females. Males had a significantly larger coronal angle as compared to females. There 

was a linear, weak, positive correlation between the length of styloid process and advancing age. 

Conclusion: There was a wide variation in length, angle and morphology of styloid process. 
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Introduction: 

The styloid process (SP) is a cylindrical bone that 

extends from temporal bone in front of the stylomastoid 

foramen. The SP tapers toward its tip, which is located 

lateral to the tonsillar fossa in the pharyngeal wall. The 

stylohyoid ligament, which extends to the lesser cornu of 

the hyoid bone, is connected to the tip of the SP. The 

stylomandibular ligament connects to the SP and extends 

to the mandibular angle. Many key neurovascular 

structures are located near the tip of the SP, including the 

internal carotid artery, internal jugular vein, and cranial 

nerves X, XI, and XII. The presence of an elongated 

styloid process is linked to a variety of symptoms. 1,2,3 A 

computed tomography (CT) scan can be used to 

determine its length and angulation. Clinicians, 

surgeons, and radiologists must have a thorough 

understanding of the anatomy of both normal and 
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pathological styloid. Hence, the purpose of this study 

was to investigate the morphological characteristics of 

the mineralized styloid process with the help of CT scan. 

It aims at measuring   the length and angle of styloid 

process and to correlate the length and angle of styloid 

process with age and gender. This study adds important 

information about the diversity of the styloid process in 

the Nepalese population. 

Methods: 

This observational study was conducted in the 

Department of Radiology of Manipal teaching hospital, 

Pokhara from July 1st 2020 to June 30th 2021. Ethical 

approval was obtained from the institutional review 

board of Manipal Teaching Hospital. Patients of trauma 

undergoing Paranasal Sinus Computed Tomography 

(CT) scan who were otherwise asymptomatic prior to the 

trauma were included in the study.  

Non-probability sampling technique was used for 

sample collection. CT scan of paranasal sinuses were 

done using standard protocol.  Scans of paranasal sinuses 

were obtained with collimation: 128 x 0.6 mm scan time: 

5.0 s scan length: 116 mm rotation time: 1.0 s tube 

settings: 120 kV, 380 eff. mAs in 128 Philipps CT 

scanner.  Multi-detector 3D and Maximum intensity 

projection (MIP) images were reconstructed from each 

individual using multiplanar reconstruction. Styloid 

length from temporal bone junction to tip of the process 

was measured using CT image analysis workstation 

(Philips) in coronal and sagittal reconstruction plane.  

Ossification of stylohyoid ligament if present was 

recorded. The length of each SP was measured on both 

sides. If ossification of stylohyoid ligament was present, 

then the length of the ossified portion was added to 

styloid process length.  

Angulation of the SP was defined in the coronal and 

sagittal planes, respectively. The angle between the long 

axis of the SP and a line connecting the bases of both SP 

was defined as the transverse angle. Similarly, the angle 

between the long axis of the SP and the skull base line 

connecting the nasion and the opisthion was defined as 

the sagittal angle. The inner transverse angle was 

measured in coronal plane and anterior sagittal angle was 

measured in sagittal plane.  

Patients were grouped according to sex and age and 

length and morphology of SP. We evaluated the SP for 

their average lengths, angles and morphology in different 

sex and age groups. Patients were divided into four 

groups according to the length and morphology of the 

SP. Morphology of styloid process was classified as type 

I, II, III or IV. 4  

o Type I: normal (less than 30 mm)  

o Type II: elongated (more than 30 mm) 

o Type III: pseudoarticulated 

o Type IV: segmented 

IBM SPSS Statistics 20 (SPSS Inc., Chicago, IL, USA) 

was used to examine the data. All categorical data were 

expressed in percent and absolute number. The number 

and mean angle values of SP in each group were 

determined.   T test was used to see the association 

between angle of styloid process and gender, length of 

styloid process and gender.   ANOVA test was used to 

see the association between the angle of styloid process 

and the age group, length of styloid process and the age 

group. The Pearson correlation test was used to assess 

the relationship between length of styloid process and 

age. Statistical significance was defined at a P value of 

less than 0.05. 

Results: 

There was a total of 192 patients in our study. Age of the 

patients ranged from 13 to 86 years and mean age was 

44.99±18.9 years. There were 85 (43.3%) females and 
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107 (55.7%) males.  The mean length of the left styloid 

process was greater than that of the right styloid process. 

The angle of styloid in coronal plane was greater on the 

right side as compared to the left.  But Angle of left 

styloid in sagittal plane was greater than of right side 

(Table 1).  

Table 1: length and angles of styloid process on right and   

left side 

 
Mini

mum 

Maxi

mum 
Mean±SD 

Right Styloid length (mm) 4.6 65.3 26.6±8.6 

Left Styloid length (mm) 6.9 51.5 27.0±8.2 

Angle of right styloid in 

coronal plane (degree) 
55.1 85.9 68.4±5.5 

Angle of left styloid in 

coronal plane(degree) 
25.4 83.4 68.3±6.2 

Angle of right styloid in 

Sagittal plane (degree) 
54.0 97.2 82.9±5.9 

Angle of left styloid in 

sagittal plane (degree) 
70 291.9 85.3±15.7 

 

There was no significant difference in the mean length 

of bilateral styloid processes within gender. Angle of 

bilateral styloid process in coronal plane was 

significantly higher in males as compared to females. 

There was no significant difference between the angle of 

bilateral styloid processes in sagittal plane (Table 2). 

The right styloid process length was significantly longer 

in 40 to 60 years’ age group whereas left styloid length 

was significantly higher in >60 years’ age group. 

Bilateral styloid angle in coronal plane was greater in 

<40 years’ age group but was not statistically significant. 

Right styloid angle in Sagittal plane was greater in >60 

years’ age group whereas left styloid angle in sagittal 

plane was greater in 40 to 60 years’ age group which was 

also not statistically significant (Table 3). Most of the 

styloid process were type I in both male and female 

groups (Table 4). 

 

Table 2: Comparison of length and angles of styloid across the 

gender 

 Mean±SD 
P 

value  

 
Male  

(N=107) 

Female  

(N=85) 
 

Right Styloid length (mm)  27.0± 8.5 26.1±8.9 0.45 

Left Styloid length (mm) 27.7±8.6 26.2±7.7 0.21 

Angle of right styloid in 

coronal plane (degree) 
69.3±5.3 67.3±5.7 0.01 

Angle of left styloid in coronal 

plane(degree) 
69.6±5.4 66.6±6.7 0.01 

Angle of right styloid in sagittal 

plane (degree) 
83.1±5.6 82.7±6.2 0.61 

Angle of left styloid in sagittal 

plane (degree) 
83.9±4.8 

87.1±22.

9 
0.16 

 

Table 3: comparison of length and angles of styloid in various age 

groups 

 Age group in years 
P 

value 

 
<40 

(N=87) 

40 to 60 

(N=57) 

>60  

(N=48) 
 

Right Styloid 

length (mm); 

mean±SD 

25.1±8.1 28.0±9.7 27.7±7.9 0.07 

Left Styloid length 

(mm) 
25.8±8.2 27.3±8.0 29.0±8.4 0.09 

Right styloid angle 

in coronal plane 

(degree) 

68.9±5.7 67.8±6.0 68.3±4.5 0.49 

Left styloid angle 

in coronal plane    

(degree) 

68.9±5.1 67.4±7.8 68.2±5.9 0.35 

Right styloid angle 

in Sagittal plane 

(degree) 

82.6±6.3 82.8±5.4 83.6±5.7 0.61 

Left styloid angle 

in sagittal plane 

(degree) 

83.5±5.0 88.3±27.8 85.3±4.4 0.20 

 

There was a significant weak positive linear correlation 

between length of right styloid process and age (r=0.192, 

P=0.008). Similarly, there was also a significant weak 
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positive linear correlation between the length of left 

styloid process and age (r=0.222, p=0.002) (Fig 1 and 2).  

Table 4: Morphological type of styloid process across 

gender  

  Female  Male  Total  

 

Right styloid 

Type 1 53 63 116 

Type II 13 22 35 

Type III 8 9 17 

Type IV 11 13 24 

 

Left Styloid 

Type I 47 63 110 

Type II 22 25 47 

Type III 9 5 14 

Type IV 7 12 19 

 

Discussion: 

The symptoms related to elongation of SP were first 

described by Eagle. Thereafter, the array of symptoms 

due to the structural changes in SP was named as Eagle’s 

syndrome. It has been reported that abnormal 

angulations are responsible for the symptoms.5 Some of 

these symptoms include pain in the throat, ear, face, 

dysphasia or foreign body sensation in the pharynx.6,7 

These symptoms arise mainly due to compression on the 

neurovascular structures. In this study, we have 

attempted to show the normal variation in styloid process 

length, morphology and angulation. Its knowledge might 

be helpful in dealing patients with pain or other 

symptoms related to the head and neck region. 

Knowledge of the anatomical diversity of SP is 

necessary before regarding it as pathological. Awareness 

about anatomical diversity in the populations is 

necessary before relating the symptoms to pathological 

changes in the styloid process.  

Eagle stated the normal length of styloid to be 2.5 cm.3 

There are several studies done for the measurements of 

styloid process using different modalities which have 

shown that the average length of SP varies from 2.0 to 

3.2 cm and the normal length of SP varies from 1.5 to 6.0 

cm. 8-15 In our study, the average length was 2.7 cm.  

Several studies have reported that the length of SP in 

different age and sex groups was not significantly 

different. 8-16 In our study we also did not observe a 

gender predilection in length of SP similar to their 

observation. Ramadoss T et al also did not find a gender 

predilection in their study.17 However, we observed that 

the right styloid process was significantly longer in 40 to 

60 years’ age group whereas left styloid process was 

significantly higher in >60 years’ age group. Bruno G et 

al observed that in the different age group there was a 

progressive increase of the prevalence of the elongation 

with advancing age.18 Our study also shows a progressive 

increase in length of styloid process with advancing age.  

 

 

Fig 1: Association between age and length of right  

styloid Onbas, O et al found that angulation of styloid 

process ranged between 55° and 90.5° (7 2.7±6.6) in the 

transversal plane and between 76° and 110° (93.5±6.9) 

in the sagittal plane. 19 In our study the angulation varied 

between 55° to 89° on right side and 25° to 83° on left 

side in coronal plane. It varied between 70° to 291° on 

left side and 54° to 97° on right side in sagittal plane.  

Regarding the calcification in SP, many studies have 

shown elongated being the most common type followed 
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by pseudo articulated and segmented type, similar to our 

study. 20-25 

 

 

Figure 2: Association between age and length of left 

styloid process  

Conclusions: There was no significant difference 

between the length of styloid process in males and 

females. Males had significantly larger coronal angle as 

compared to females. There was a linear, weak, positive 

correlation between the length of styloid process and 

advancing age. 
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