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SUMMARY
The aim of the study was to investigate the ossification 
patterns and types of elongated styloid process (ESP) 
in relation to age and gender in patients attending the 
Medunsa Oral Health Centre at Sefako Makgatho Health 
Sciences University. Out of the 102 panoramic images 
evaluated, 40.2% and 59.8% were male and female 
patients respectively. Type I ESP was the most frequent 
type (59.1%), followed by Type III (24.8%), Type II (9.4%) 
and Type IV (7.7%). The Type A calcified outline pattern of 
ossification was the most common (48.9%), followed by 
Type D (28.9%), Type C (14.1%) and Type B (8.1%). 

Panoramic images are vital in evaluating ESP seen as inci-
dental findings and dental practitioners need to be aware 
of its variations.

Introduction
The styloid process (SP) can be seen on both sides of a 
panoramic radiograph as a slender bony projection ex-
tending inferior and slightly mesially just beneath the ex-
ternal auditory meatus.1 It gives rise to two ligaments, the 
stylohyoid and the stylomandibular ligament and provides 
attachment for three muscles, the styloglossus, stylohyoid 
and stylopharyngeus which act together during normal 
oropharyngeal functions.1 The apex of the styloid proc-
ess is continuous with the stylohyoid ligament which is 
attached to the lesser horn of the hyoid bone.1,2 The apex 
is situated between the internal and external carotid arter-
ies,2 the clinical significance of which will be explained. 

The styloid process arises from the second branchial arch, 
Reicher’s cartilage.3 There are two cartilage centres from 
which the SP develops, first the tympanohyal one which is 
present at birth. It becomes calcified and only attached to 
the temporal bone in the first year of life. The second carti-
lage centre which appears after birth is termed “stylohyal”. 
The two centres normally fuse at puberty. Radiologically, 
absence of fusion is indicated by a radiolucent line which 
can be mistaken for a fracture line.4 Terms used in the 
literature such as “stylohyoid chain”, “stylohyoid complex” 
and “stylohyoid apparatus” all refer to the anatomical con-
figuration of the styloid process together with its stylo-
hyoid ligament and the lesser horn of the hyoid bone at 
which the ligament is inserted. These terms are often used 
interchangeably.1,5 The normal length of the SP in an adult 
varies from 20-30mm and is considered elongated when 
it measures more than 30mm.1,3 Components of the sty-
lohyoid chain may undergo ossification, in particular the 
stylohyoid ligament (SHL). When ossification occurs, the 
styloid process appears elongated and is referred to as 
an “elongated stylohyoid process”.2 The term elongated 
styloid process (ESP) was first described by Watt Eagle, 
an Otolaryngologist in 1937 who also found that the ESP 
may produce head and neck pain and other symptoms, 
known collectively as Eagle’s Syndrome. 

This is a fairly rare condition.3,6 The exact aetiology of os-
sified and elongated SP is unknown.3 It is important for 
clinicians and radiologists to have a sound knowledge of 
the normal anatomy and to be aware of abnormalities of 
the styloid process. Depending on the size, shape and 
orientation, an ESP may cause a stroke due to the com-
pression of the carotid artery.7 Since stroke is among the 
top four causes of death in South Africa and the top ten 
leading causes of disability internationally,8 it was decided 
to investigate the ossification patterns and types of ESP 
and its relation to age and gender in patients attending the 
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Medunsa Oral Health Centre at Sefako Makgatho Health Sciences University. 
The ESP was detected as an incidental finding on panoramic radiographs of 
patients who consulted for dental care at the Institution. 

MATERIALS AND METHODS 

This study was a retrospective, descriptive cross sectional study in which 
measurements were performed on archived radiographic images. Ethical ap-
proval for the study was granted by the Ethics Committee of the Sefako Mak-
gatho Health Sciences University. The study population consisted of routinely 
taken panoramic radiographic images of adult patients who had visited the Oral 
Health Centre of Sefako Makgatho Health Sciences University between Janu-
ary 2013 and December 2014. The panoramic radiographs had been taken 
with a digital panoramic system (SIRONA Orthophoss XG5) using digital sen-
sors under standard exposure factors as recommended by the manufacturer. 
A total of 147 images were archived. Accurate measurements were performed 
for a convenient sample of 69% (102/147) of diagnostically acceptable images 
of patients with styloid process/processes of a length greater than 30mm. The 
radiographic images were stored on Dicom Carestream software. Measure-
ments of the lengths of styloid processes were performed on diagnostically 
acceptable images from the tympanic plate to the tip of the styloid process by 
two experienced calibrated radiologists as described by Ilguy and colleagues 
(2005).9 The types of appearance of the styloid process elongation seen in this 
study were classified using the numerical method described by Langlais et al 
(1986)10 with modifications reported in other studies.3,11

 
Type I: Uninterrupted integrity of styloid process (> 30mm) (Figure 1); Type II: Sty-
loid process joined to the mineralized stylomandibular or stylohyoid ligament by 
a single pseudo articulation (Figures 2a and b); Type III: Segmented styloid proc-
ess containing multiple segmented pseudo articulations (Figure 3) and Type IV 
describes elongation of styloid process due to distant ossification and is derived 
from a variant published by Reddy et al.3 as a modification of the “H” and “J” pat-
terns described by MacDonald-Jankowski which were presented as a possible 
classification.11 (Figure 4). 

The patterns of styloid process ossification were also recorded, classified using 
Langlais’ system which differentiates the calcified ESP’s into Types A to D.10

Radiographic Modified Langlais et al10 classification of patterns of os-
sification of elongated styloid processes (Figures 5-8)

Type A: Calcified outline of styloid process (Figure 5); 
Type B: Partially calcified styloid process with discontinuous radiolucent core 
(Figure 6); 
Type C: Nodular appearance of styloid process with varying degrees of central 
radiolucency (Figure 7) and 
Type D: Completely calcified styloid process with no evidence of a radiolucent 
interior structure (Figure 8). 

Figure 1: Type I: uninterrupted elongated styloid 
process on the right side. 

Figure 3: Type III: segmented elongated styloid 
process on the left side. 

Figure 4: Type IV: an elongated styloid process due 
to distant ossification. 

Figure 5: Type A: calcified outline of an ESP. 

Figure 2a: Type II: elongated styloid process with 
single pseudo-articulation.

Figure 2b: Type II (the same patient as seen in Fig-
ure 2a.) The 3D CBCT image depicts an elongated 
styloid process with single pseudo-articulation.
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Data of demographic characteristics was extracted. The 
variables for which data were available included age and 
gender. Data was coded and cleaned in Microsoft Excel 
software and then transferred to SAS software (SAS Insti-
tute Inc, Carey, NC, USA) for statistical analysis. 

Results
A total of 147 panoramic images had styloid processes 
measuring more than 30mm, however only 102 images 

were of acceptable diagnostic quality with a to-
tal number of 149 elongated styloid processes. 
Forty one (40.2%) patients were males and 61 
(59.8%) were females. Table 1 showed that the 
male patients most affected by ESP were in the 
age group 18-29 years. The 50-59 age group of 
males showed the least number of ESPs while the 
majority of the female patients with ESP were in 
the older age groups i.e. 24% for 50 -59 years 
and 21% for 60 years and older. Type I ESP oc-
curred most frequently for both male and female 
patients, whereas Type IV ESP showed the least 
occurrence (Table 2). Type I ESP was also most 
frequently found in all age groups (59.1%), fol-
lowed by Type III, Type II and Type IV (Table 3). The 
calcified outline pattern of ossification occurred 
the most frequently in both genders (48.9%), fol-
lowed by the distant ossification pattern (28.9%) 
and nodular pattern (14.1%). The partially calcified 
pattern was the least common (8.1%%) (Table 4). 
Table 5 showed that the calcified outline pattern 
occurred most frequently in all age groups and 
type B pattern the least (8.1%). 

Discussion
Elongated styloid process is a term used by Ea-
gle, an Otorhinolaryngologist, in an article pub-
lished in 1937 to describe SP longer than 30mm 
on lateral skull radiographs of dentomaxillofacial 
and ear-nose-throat patients.6 Panoramic radi-
ography, lateral oblique and cone-beam com-
puted tomography are other imaging modalities 
used by several authors to diagnose ESP.7,9,12,14 
Panoramic images were used in this study for 
diagnosis of ESP types and patterns of ossifi-
cation. The elongated styloid processes in this 
study were reported as incidental findings, the 

Table 1: Demographics

Age Male Female Total

18-29 13 10 23

30-39 11 9 20

40-49 6 14 20

50-59 5 15 20

>60 6 13 19

Total 41 (40.2%) 61 (59.8%) 102

Table 2: Types of elongation and gender

Gender Type I Type II Type III Type IV Total

Male 29 (28.4%) 6 (5.9%) 22 (21.6%) 4 (3.9%) 61 (40.9%)

Female 59 (56.9%) 8 (7.8%) 15 (14.7%) 6 (5.9%) 88 (59.1%)

Table 4: Ossification pattern and gender

Gender Type A Type B Type C Type D Total

Male 31 6 9 15 61

Female 42 6 12 28 88

Total 73 12 21 43 149

Percentage 48.9 8.1 14.1 28.9 100

Table 3: Type of elongation and age group

Age Group Type I Type II Type III Type IV Total

18-29 17 0 12 3 32

30-39 17 2 6 5 30

40-49 15 7 7 1 30

50-59 19 2 8 1 30

60 years and older 20 3 4 0 27

Total 88 14 37 10 149

Percentage 59.1 9.4 24.8 6.7 100

Table 5: Ossification pattern and age

Age Type A Type B Type C Type D Total

18-29 16 1 3 12 32

30-39 11 3 5 11 30

40-49 15 2 8 5 30

50-59 21 2 2 5 30

60 years and older 10 4 3 10 27

Total 73 12 21 43 149

Percentage 48.9 8.1 14.1 28.9 100

Figure 6:Type B: partially calcified elongated styloid 
process. 

Figure 7: Type C demonstrates nodular appear-
ance. 

Figure 8: Type D shows complete ossification.
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panoramic radiographs were requested for other indica-
tions, which was in accord with Alpoz et al.14 

In the present study females were more commonly affect-
ed than males (59.8 and 40.2% respectively), which was in 
accordance with other studies conducted in Turkey, Brazil 
and Japan,12-15 however some studies have found males 
to be more commonly affected.7,16-19 Type I elongation was 
found to be the most common in the present study which 
was in accord with studies done by various authors.2,3,16,19 

The present study also found that the calcified outline pat-
tern of ossification was the most common, and several 
studies had the same findings.2,9,19 Most of Type I ESP 
showed a calcified outline, however a study conducted 
by Reddy et al.3 in India found Type I in most patients to 
be completely calcified (Type D ossification pattern). In a 
Turkish population the most frequent type and pattern of 
ossification was Type II and Type B.20 

CONCLUSION
In the population sample studied, Type I with calcified out-
line ESP was observed the most frequently. 

ESP is often an incidental finding and awareness of the sty-
loid process variations by Dental Professionals is important. 

Conflict of interests: None declared.
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