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ABSTRACT 

Styloid process is a bony projection from the inferior part of the petrous temporal bone of the skull. The research 

aimed to study the styloid process structure and evaluate the prevalence of elongated styloid processes in dry 

skulls collated by the Department of Anatomical Sciences University of Abuja. A total of 120 dry skulls were 

used for the research. The length and Inter-styloid distance were measured using a digital Vernier’s calliper. Data 
were analysed using the IBM SPSS version 23 and descriptive statistics were derived. Results for the mean lengths 

are as follows: 25.40 mm and 27. 50 mm for the right lateral and right posterior views of the male Styloid processes 

while 26.60 mm and 27.70 mm are the results for their left lateral and left posterior views. The mean lengths of 

the female Styloid processes are as follows: 29.67 mm and 26.67 mm for their right lateral and right posterior 

views while 39.33 mm and 37.00 mm are the values of their left lateral and left posterior views. The mean Inter-

styloid distance for the male and female skulls are 77.16 mm and 68.20 mm respectively. Results revealed a 

prevalence of elongated styloid processes in the male and female skulls with a high prevalence in the female 

skulls. The Inter-styloid distance between both sexes showed a significant difference, this proposes that the Inter-

styloid distance could be an integral measure for sexual dimorphism.  
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INTRODUCTION 

The styloid process is a cylindrical, slender and 

needle-like projection from the inferior parts of the 

petrous temporal bone located bilaterally in the 

cranium1. The styloid process is composed of 
proximal and distal parts. The proximal part merges 

with the tympanic plate of the temporal bone while the 

distal end provides attachments to muscles and 

ligaments2. The word “styloid” is a derivative of the 

Greek word stylos meaning a pillar. The styloid 

process functions to aid the movement of the tongue, 

pharynx, larynx, hyoid bone and mandible because it 

offers attachment to the stylohyoid, stylopharyngeus 

and styloglossus muscles as well as the stylohyoid 

ligament3.    

The styloid process originates as a part of the 

Reichert’s cartilage, it develops from the second 

pharyngeal arch (branchial arch) and undergoes 

ossification in the late stages of pregnancy through the 

first decade of life4. The Greek word meaning pillar 

describes its function as an important entity of the 
neck region5. The study aims to provide data on the 

prevalence of the elongated styloid process, the length 

of the styloid process and Inter-styloid distance within 

the Nigerian population.  

The length of the styloid process is inconsistent across 

all individuals, with studies reporting average lengths 

anywhere from 1.52 cm to 8 cm6,7. It is also true that 

the length of the left and right styloid processes might 

differ within the same individual. The ossification and 

fusion of the styloid process also show variance. The 

stylohyal part might unite with the tympanohyal after 

puberty. If the stylohyal part successfully fuses with 

the tympanohyal part and the stylohyal aspect ossifies, 

it results in a long styloid process. However, if the 

stylohyal part fails to ossify, it results in a short styloid 
process3. 

The length of the left and right styloid processes might 

differ within an individual8. Although the length of the 

styloid process might vary from person to person, 
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lengths above 3 cm are considered to be elongated 
9,10,11.  The styloid process is considered elongated if 

its length increases to 3 cm but normal if its length is 

2.5 cm12,10. The length of the bony styloid process 

varies from 0 - 62 mm. The mean length of the styloid 

process is 26.8 ± 10.0 mm with the rate of elongated 

styloid process as 32% the longest at 62 mm13. The 

length of the styloid process ranges from 15.2 - 47.7 

mm14. The length of the styloid process averages from 

20 – 25 mm15. In a study carried out on the length of 

the styloid process and anatomical implications for 

Eagle’s syndrome the mean length of the styloid 

process in males and females on the right and left sides 

were: 25.78 ± 5.68 mm; 22.6 ± 3.68 mm, 25.80 

± 5.75 mm; and 22.75 ± 3.65 mm respectively. In this 

study, the males had greater styloid process lengths 

than the females also the differences in length on both 

the left and right sides showed a statistical 

significance. The incidence of the elongated styloid 

process was 3.3% with a higher prevalence revealed 

in the females. The average length of the styloid 

processes: was 36.06 ± 6.12 mm while the average 

length of the subjects reporting Eagle’s syndrome was 

40 ± 4.72 mm16. Symptomatic subjects older than 40 
years presented an elongated styloid process 

unilaterally16. A study presented the mean length of 

the male styloid process to be 28.59 mm and that of 

the female to be 25.47 mm. The researcher proposed 

that though the length of the styloid process was 

longer in males the findings were not significant 

clinically and can be accepted as normal between 

gender groups basically because male individuals tend 

to be bigger and more muscular than their female 

counterparts17. Notwithstanding, another study noted 

that there were considerable differences between the 

lengths of the styloid processes on the two sides18,19. 
When the length of the styloid process is presented 

with more than 45mm it is elongated20. At a length 

over 30 mm, the styloid process is considered 

elongated21. The elongation of the styloid process can 

irritate the various structures around it9. Elongation of 

the Styloid process or calcification of the styloid 

ligament causes styloid syndrome or Eagle Syndrome. 

This was first reported by “Eagle” through his 

publication in 1937 he was an Orthorinolaryngologist. 

Presented two cases showing symptomatology of 

elongated styloid process with symptoms presenting 
with ipsilateral cervicofacial pain which referred to 

the ear, the pain frequently focusing on the angle of 

the mandible which worsened when the head rotates, 

a feeling of protrusion upon palpation of the ipsilateral 

tonsillar fossa among some other similar pain related 

symptoms were the symptoms presented22. However, 

Eagle noted that the first descriptor of the elongated 

styloid process was by Weinlecher in 187217.   

Research continues to birth knowledge of every 

existing issue. In a journal, The Journal of 

Contemporary Dental Practice an article reviewed that 

the case of an elongated styloid process was first 

described by an Italian surgeon by the name Pietro 

Marchetti in the year 165223. Eagle syndrome is 

associated with glossopharyngeal neurological 

symptoms which occur as a result of the relationship 

between styloid process and the hyoid bone10. The 
abnormal association affects adults bilaterally but 

might also affect only one side of the head. Watt W 

Eagle coined the term “stylagia” in his attempt to 

describe the pain associated with the elongation of the 

styloid process. 4% of the general population’s styloid 

process is grossly enlarged, although 4-10% of this 

group is symptomatic24. However, a small percentage 

shows symptoms which can present with one or two 

types of Eagles syndrome25,26.  

An elongated styloid process (Eagles Syndrome) 

could be detected via; the Licodine infiltration test27. 

panoramic radiographs, X-rays, lateral views of the 

neck, orthopantomograms and computed 

tomographies 28. A physical examination by digital 

palpation of the styloid process in the tonsillar fossa 
can also reveal an elongated styloid process28. 

Although palpation leads to the increase in intensity 

of its symptoms 29. According to Monsour, panoramic 

radiography is the most common projection to detect 

an elongated styloid process 21. It has been estimated 

that the prevalence of the elongated styloid process is 

estimated around 4% of the general population.  

However, there remain variances between 

populations. The rural Indian population for example 

shows a high prevalence of elongated styloid process 

with a prevalence in women than men27. Variations of 

the styloid process might also occur as a result of the 
ossification and fusion process. If the stylohyal part of 

the Reichert’s cartilage successfully unites with the 

tympanohyal part after puberty, it results in a long 

styloid process. However, if the stylohyal part fails to 

ossify it results in a short styloid process3. Individuals 

with an elongated styloid process can present with one 

or two types of Eagles syndrome26. 

In bilateral presentations, the left styloid processes are 

more elongated than the right styloid processes23. on 

the other hand, another study revealed that the 

elongated styloid process was dominant on the right 

side30. These diverse conclusions could be a result of 

differences in sample size among other reasons. 

However, a higher sample size would help assess the 

prevalence of the elongated styloid process also 
elucidating its pattern of occurrence30. The high 

prevalence of elongated styloid process in female 

could be as a result of related endocrine disorders of 

women at menopausal ages31. Bilateral elongation was 

seen predominantly in females at a percentage of 88.5 

compared to males. This same study revealed 

unilateral elongation at 21.5% and bilateral elongation 

at 78.5% disassociating age, gender and type23.   
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MATERIALS AND METHODS  

A total of 120 dry human skulls were selected, 100 

male skulls and 20 female skulls. These skulls met the 

selection criteria which included; the absence of any 

form of fracture, complete structures to be measured 

intact and the absence of artifacts. These dry skulls 

were obtained from the Department of Anatomical 

Sciences, College of Health Sciences, University of 

Abuja, F.C.T, Nigeria. Ethical approval was obtained 
from the office of the Chairman of the Medical 

Advisory Committee (CMAC) University of Abuja 

Teaching Hospital Gwagwalada, Abuja (UATH). 

Approval Number: UATH/HREC/PR/2024/02/144. 

Inclusion criteria include known gender of skulls, 

presence of undamaged styloid processes and absence 

of artefacts. Exclusion criteria include broken styloid 

process, unknown skull gender etc. Measurements 

were carried out in the Gross Anatomy laboratory of 

the University of Abuja. The research was limited to 

the available dry skulls within the college.   

The following dimensions were taken of the styloid 

process: 

 

 

 

 

 

 

 

 

 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Measurement of the posterior view of the length styloid process 

This was obtained by placing the extended points of the Vernier’s calipers, one point on the tip of the styloid process and 

the other point on the base at the posterior side of the styloid process.  
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Figure 2: Measurement of the lateral view of the length styloid process 

This was obtained by placing the extended points of the Vernier’s calipers, one point on the tip of the styloid process and 

the other point on the base at the lateral side of the styloid process. 
 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Measurement of the inter-styloid distance 

This was measured by measuring the distance between the base of the medial aspects of the left and right styloid 

processes. 

Measurements were taken under good lighting, seated 

in a comfortable position and the absence of noise and 

any form of distraction. Descriptive statistics were 

calculated from the measured parameters and were 
evaluated by the paired sample T-test to differentiate 

between the right and the left sides. The incidence of 

elongation was calculated as well.   

                                                                                            

RESULTS 

Results from measurement and observation of the 

various parameters under study as analyzed by IBM 

SPSS Statistics are as follows: Table 1 presents results 

of the styloid process lengths of both male and female 



Evaluating the Prevalence of Elongated Styloid Process in Dry Human Skulls 

 

Journal of Anatomical Sciences 2024 Volume 15 No. 2  235 | P a g e  

skulls. 100 styloid process lengths were analyzed for 

the male. The result shows the posterior views of the 

male right styloid process lengths presented a mean 

length of 27.50 ± 4.65 mm, a standard error of 1.47 

mm with a maximum length of 39.00 mm and a 
minimum length of 23. 00 mm. Results also presented 

a 10% elongated styloid process rate for the lateral 

views of male right styloid processes. The lateral 

views of the male right styloid processes analyzed 

presented a mean length of 25.40 ± 5.08 mm, a 

standard error of 1.61 mm with a maximum length of 

37. 00 mm and minimum length at 18.00 mm. Results 

presented a 10% rate of the elongated styloid process. 

For female styloid processes, 20 styloid process 

lengths were analyzed. Still, on the right styloid 

processes, the posterior views presented a mean length 

of 26.67 ± 1.53 mm, a standard error of 0.88 mm. 

Maximum length presented at 28.00 mm and 

minimum length presented at 25.00 mm. The result 

presented a 0% rate of elongated styloid process for 
the posterior views of female right styloid processes. 

Lateral views of female right styloid processes 

presented with a mean length of 29.67 mm ± with a 

standard error of 0.33 mm. The maximum styloid 

process length was 30.00 mm while the minimum 

length was 29.00 mm. The elongated styloid process 

rate was 0%  

Posterior views of male styloid process lengths 

presented a mean length of 27.70 ± 6.43 mm, standard 

error of 2.03 mm, Maximum length was at 37.00 mm 

while the minimum length presented at 15.00 mm. 

There was a 30% rate of the elongated styloid process 

presented. Lateral views of male styloid process 

lengths presented a mean length of 28.60 ± 7.58 mm 
with a standard error of 2.40 mm. The maximum 

length was 38.00 mm and the minimum length at 

17.00 mm. There was a 50% rate of elongated styloid 

process. 

Posterior views of female left styloid process lengths 

presented mean lengths at 37.00 ± 7.55 mm, standard 

error was at 4.36 mm, Maximum length was at 45.00 

mm while the minimum length was at 30.00 mm. 

Presented as a 100% rate of elongated styloid process. 

The mean length of lateral views of the female left 

styloid process presented as 39.33 ± 7.10 mm, 

standard error of 4.10 mm. The maximum length was 

at 47.00 mm while the minimum length was 33.00 

mm. They also presented a 100% of the elongated 

styloid process.   

Table 1:  Length of styloid process 

 Right Styloid Process Left Styloid Process 

 Male (n = 100)  Female (n = 20)  Male (n = 100) Female (n = 20) 

 Posterio

r views 

Lateral 

views 

Posterior 

views 

Lateral 

views 

Posterior 

views 

Lateral 

views 

Posterior 

views 

Lateral 

views 

Mean ± Std. 

Dev 

27.50  ± 
4.65 mm   

25.40 ± 
5.08 mm 

26.67 ± 
1.53 mm 

29.67 ± 
0.58 mm 

27.70 ± 
6.43 mm 

28.60 ± 
7.58 mm 

37.00 ± 
7.55 mm 

39.33 ± 
7.10 mm 

Std. Error 1.47 mm 1.61 mm 0.88 mm 0.33 mm 2.03 mm 2.40 mm 4.36 mm 4.10 mm 

Maximum  39.00 
mm 

37.00 mm 28.00 mm 30.00 mm 37.00 mm 38.00 mm 45.00 mm 47.00 mm 

Minimum 23.00 
mm 

18.00 mm 25.00 mm 29.00 mm 15.00 mm 17.00 mm 30.00 mm 33.00 mm 

Elongated    

Styloid 

Process 

10% 10% 0% 0% 30% 50% 100% 100% 

Table 2 presents the result of male and female inter-

styloid distances. 100 male skulls analyzed presented 

a mean inter-styloid distance of 77.16 ± 4.90 mm with 
a standard error of 0.70 mm. Maximum inter-styloid 

distance presented at 87.00 mm and minimum inters-

styloid distance presented at 67.00 mm. On the other 

hand, the table reveals that the mean inter-styloid 

distance of the 20 female skulls analyzed presented at 

68.20 ± 2.78 with a standard error of 0.88 mm. 
Maximum inter-styloid distance presented at 71.00 

mm while minimum inter-styloid distance presented 

at 63.00 mm for the female skulls.   

Table 2:  Inter-styloid distances 

 Male (n = 100) Female (n = 20) 

Mean ± Std. 

Deviation 

77.16 ± 4.90 mm 68.20 ± 2.78 mm  

Std. Error 0.70 mm  0.88 mm 

Maximum 87.00 mm 71.00 mm 

Minimum 67.00 mm 63.00 mm 
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Table 3 presents p-values of the styloid process 

lengths and inter-styloid distances. P-value for the 

male styloid process lengths presented as 0.871 while 

that of the female presented as 0.901. P-values for the 

male and female inter-styloid distances presented as 

0.001 and 0.002 respectively.  

Table 3:  P – Values of the styloid process lengths and inter-styloid distances 

 Male Female 

Styloid Process Length 0.871 0.901 

Inter-styloid Distance 0.001 0.002 

Table 4 presents the result of T – test comparing 

means of male and female inter–styloid distances. The 

analysis presented a 95% confidence interval of the 

mean differences of both sexes. 

Table 4:  T – Test   Comparing means of male and female inter-styloid distances 

 

DISCUSSION 

The study presented normal and elongated styloid 

process lengths14,33. It also revealed that in an 

individual, the right styloid process length could be 

different from the left styloid process length34. It does 

not necessarily mean that a particular side either right 
or left is constantly longer amongst a population41. 

The study showed a prevalence of elongated styloid 

processes in both the right lateral and posterior views 

of the male styloid processes. The left styloid 

processes had more elongation. Female specimens 

presented unilateral elongation of the left styloid 

process36,22. Prevalence of elongated styloid process 

from earlier studies includes; 1%37, 4%38 and 8.2%39. 

In an Indian population, the prevalence of styloid 

process was 2%40 and in the study done within a 

Brazilian population with a sample size of 15 dry 
skulls, the prevalence of elongated styloid process was 

6.6%8 Comparing values of the prevalence of 

elongated styloid process of previous research and the 

present research it could be noted that there is high 

prevalence of elongated styloid process among the 

population of the present study than those of studies 

cited. In another study carried out by an Indian 

population, the prevalence of elongated styloid read 

thus: Of the total 100 specimens, 19 skulls (19%) had 

elongated styloid process with 11 out of 65 skulls 

(16.92%) in male and 8 out of 35 skulls (22.85%) in 

female. Bilateral elongated styloid processes were 
found in 4 (4%) of the 11 male and 5 skulls (5%) of 

the total 8 female skulls. Unilateral elongated styloid 

processes were found in 3 skulls (3%) in males and 2 

skulls (2%) in females on the right side and 4 skulls 

(4%) in males and 1(1%) in females on the left side. 

This is the result of the prevalence of the elongated 

styloid process as presented by15. Comparing the 

results of the cited study with that of the present study, 

it could be noted that both studies agree on the fact 
that the elongated styloid process occurs in both males 

and females. Another study presented the prevalence 

of the elongated styloid process in males to be 13.73% 

and 12.73% in females. The prevalence of unilateral 

and bilateral elongated styloid process was 7.84% and 

5.88% respectively within the male specimen. The 

unilateral and bilateral elongated styloid process 

within the female specimen was 8.82% and 3.92% 

respectively33. The present study revealed that both 

male and female styloid processes presented a higher 

prevalence of unilateral elongated styloid processes.                                                                                                                                         

In an evaluation of the elongated styloid process on 

digital panoramic radiographs, it was observed that 

43% of the males had elongated styloid process and 

57% of the females had elongated styloid process. 
They concluded that females showed elongated 

styloid processes more than males. Another study 

presented 2 out of 72 skulls that presented with 

elongated styloid process with an incidence of 2.7%. 

Results from the cited study do not resonate with the 

prevalence of the elongated styloid process in the 

present study34. Furthermore, it was recorded in 

another research that 55.5% of the styloid process 

presented with the elongated styloid process and all 

the cases were asymptomatic41. It could be assumed 

that specimens which presented with elongated styloid 

processes in the present research were also 
asymptomatic and did not present signs of Eagle 

syndrome in their lifetime. Tanaka presented a 

prevalence of elongated styloid process from his study 

thus: 29.5%, the female to male ratio of elongated 

styloid process is 1:235. Results from the cited study 

do not entirely agree with the present study as the 

female specimen presented a higher prevalence of 

 Test Value = 0 
 

 

         T 

 

 

Df 

 

Sig. (2-

tailed) 

 

Mean 

Difference 

95% Confidence Interval of 

the Difference 

Lower  Upper 

Male 111.43 49.00 .00 77.16 mm 75.77 mm 78.55 mm 

Female 77.55 9.00 .00 68.20 mm 66.21 mm 70.19 mm 
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elongated styloid process compared to the male 

specimen in the present study. Another study using 

radiographic examination results revealed the 

prevalence of the elongated styloid process as 27.3%. 

Out of the 34 females with elongated styloid 
processes, 78.60% of them exhibited symptoms, 

whereas only 21.40% of the 48 males with elongated 

styloid processes presented with symptoms42. It agrees 

with the fact that the elongated styloid process could 

be asymptomatic.  

The study revealed greater inter-styloid distance 

among the male skulls compared to the female skulls. 

Results derived from comparing their means 

presented a statistical significance in their difference.  

Conclusion 

Results showed a prevalence of elongated styloid 

processes in the male and female skulls with a high 
prevalence in the female skulls. The Inter-styloid 

distance between the male and female skulls showed 

a significant difference, this proposes that the Inter-

styloid distance could be an integral measure of sexual 

dimorphism, a statement recommended for further 

studies       

Competing interests: There is no conflict of interest 

in connection with the study. 
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