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Abstract 
Introduction: The clinical symptoms of Eagle’s syndrome are similar to 
temporomandibular disorders (TMD). Misdiagnosis hinders in the treatment 
success	since	TMD	is	treated	with	conservative	therapy	and	Eagle’s	syndrome	by	
surgical excision. 

Aim: To	study	the	association	between	the	intensity	of	the	TMD	symptoms	and	
styloid	 process	 elongation	 by	 analysing	 the	 length	 of	 the	 styloid	 process	 from	
measurements obtained from panoramic radiographs.

Methods:	A	cross	sectional	study	was	conducted	among	15	patients,	aged	20-65	
years, who visited Oral Medicine and Radiology department, in a dental school in 
Kerala,	South	India	during	a	three-month	period,	presenting	with	TMD	symptoms	
and orofacial pain for more than three months. Visual analogue scale (VAS) was 
used to score pain.

Results: Elongation	 of	 the	 styloid	 process	was	 found	 in	 53.3%	 of	 the	 patients.	
Significant	statistical	association	was	found	between	the	elongation	of	the	styloid	
and VAS (p=0.010). 

Conclusion: According	to	our	study,	there	is	a	significant	association	between	the	
length of the styloid process and intensity of TMD symptom, which can help in the 
proper diagnosis of TMD disorders. 
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Introduction
“Temporomandibular	 disorders	 or	 dysfunction	 (TMD)	 is	 a	
collective	 term	 that	 encompasses	 many	 clinical	 problems	
involving	the	masticatory	muscles,	the	temporomandibular	joint	
(TMJ)	and	associated	structures	or	both”	[1].	Patients	with	TMD	
most commonly present with signs and symptoms of pain in the 
TMJ region or preauricular region, limited mouth opening and 
mandibular movements, joint sounds, headaches, referred pain, 
vertigo,	tinnitus,	and	earache.	There	is	an	increasing	number	of	
patients	with	orofacial	pain	and	 temporomandibular	disorders.	
Studies	have	shown	that	40-75%	of	the	population	has	at	 least	
one	sign	of	TMD	and	33%	has	at	least	one	symptom	[2,3].	

Eagle’s syndrome consists of anatomical changes in the styloid 

process or stylohyoid ligament, which can lead to clinical 
manifestations	similar	to	TMD	[4].	However,	not	all	morphological	
changes in the styloid process produce painful symptoms. Thus, 
diagnosis	 of	 Eagles	 syndrome	 resulting	 from	 elongated	 styloid	
process	 (>30	mm)	 is	difficult	and	most	clinicians	have	difficulty	
in	diagnosing	and	ultimately	attribute	it	to	some	other	cause	[5].	
Misdiagnosis of TMD can hinder treatment success since TMD is 
treated	with	conservative	therapy	[6,7],	while	Eagles’	syndrome	is	
treated with surgical excision with intraoral or extraoral approach 
[8-10].	 The	 aim	 of	 our	 study	 was	 to	 investigate	 the	 possible	
association	 between	 the	 intensity	 of	 the	 TMD	 symptoms	 and	
styloid	process	elongation	by	analysing	the	styloid	process	length	
from measurements obtained from panoramic radiographs.
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Methodology
A cross-sectional	 study	was	 conducted	 among	patients	 (n=15),	
aged	20-65	years,	who	visited	the	OPD	of	the	Oral	Medicine	and	
Radiology department of a dental school in Kerala, South India, 
over	 a	 period	 of	 3	 months	 presenting	 with	 TMD	 symptoms.	
Consent	 was	 obtained	 from	 each	 patient	 before	 the	 study.	
Patients	 with	 orofacial	 pain	 with	 symptoms	 of	 TMD	 for	 more	
than 3 months were included in the study. Pregnant women and 
patients	who	have	undergone	radiation	treatment	for	malignancy	
because	of	the	possible	risk	for	radiation	were	excluded	from	the	
study. 

The	 clinical	 and	 radiographic	 examinations	 were	 done	 by	 a	
single trained examiner to reduce bias and obtain reproducible 
results	and	reliability.	Patients	were	evaluated	for	pain	using	VAS	
(visual analogue scale) for assessing the degree of pain for the 
common symptoms of TMD in Eagles syndrome like orofacial 
pain,	 headache,	 tinnitus,	 vertigo	 and	 dizziness.	 A	 scale	 of	 0-3,	
4-6,	 and	 7-10	 were	 given	 for	mild,	moderate	 and	 severe	 pain	
respectively.	 The	 length	 of	 the	 styloid	 process	 was	 measured	
with the help of a digital panoramic radiograph. The images were 
calibrated	properly	by	adjusting	the	contrast	and	brightness	for	
good	visualization	to	obtain	accurate	measurements.

In our study, only the length of the right styloid process was taken 
into	 consideration.	 The	 panoramic	 radiograph	 was	 zoomed	 to	
identify	the	region	of	the	styloid	process.	A	line	was	drawn	from	
the	lowest	point	of	the	external	acoustic	meatus	to	the	apex	of	
the process and this distance was measured to obtain the length 
of	the	styloid	process.	The	association	of	 the	elongation	of	 the	
styloid	process	and	 the	 intensity	of	pain	 in	patients	 (groups	of	
VAS) with TMD symptoms was done using Fishers test.

Results
The	mean	age	of	the	patient	was	42.7	±	13.4	of	which	60%	were	
females	 and	 40%	males.	 The	 styloid	 process	was	 elongated	 in	
53.3%,	the	mean	length	and	SE	being	27.2	±	1.51	(Table 1). Mild 
and moderate intensity of pain measured by VAS was present 
in	 6.7%	 and	 46.7%	 of	 the	 patients	 with	 styloid	 elongation	
respectively	Table 2.	Orofacial	pain	(93.3%)	was	the	most	common	
symptom	followed	by	head	ache	(20%)	tinnitus	(13.3%),	vertigo	
and	dizziness	 (6.7%),	 as	 shown	 in	Figure 1.	 The	distribution	of	
the symptoms according to VAS is given in Figure 2. Among the 
93.3%	of	the	patients	who	had	orofacial	pain,	46.7%	had	mild	pain	
and	53.3%	had	moderate	pain	according	 to	 the	VAS	scale.	The	
association	between	the	intensity	of	pain	and	length	the	styloid	
process	by	Mann	Whitney	U	test	was	highly	significant	(p=0.028),	
as shown in Table 1 and Figure 3. Mantel-Haenszel	Chi-square	
was	done	to	stratify	and	analyse	the	effect	of	age	and	gender	in	
the	relation	of	VAS	and	presence	of	elongation	and	found	to	be	
significant,	p=0.02	and	0.05	respectively	Tables 3 and 4.

Visual Analogue Scale Mean±SE Median Range P value
Mild 23.24	±	1.51 22.2 20.3-32.0

0.028
Moderate 30.75	±	1.53 31.8 20.6-34.6

Table 1	 Descriptive	 statistics	 of	 styloid	 elongation	 according	 visual	
analogue scale.

Presence of styloid 
elongation

Visual Analogue Scale
Mild (%) Moderate (%)

Present 6.7 46.7
Absent 40 6.7

Table 2	 Distribution	 of	 visual	 analogue	 scale	with	 presence	 of	 styloid	
elongation.

Figure 1 Frequency	distribution	of	TMD	symptoms.

Figure 2 Distribution	 of	 TMD	 symptoms	 with	 visual	 analogue	
scale	for	pain	(in	%).

Figure 3 Box plot of length of styloid according to visual 
analogue scale.
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Discussion
In our study, we	found	that	the	association	between	the	length	
of the styloid process and the intensity of the symptoms of TMD 
was	 statistically	 highly	 significant.	 Studies	 by	Guimaraes	 et	 al.,	
Zake	et	 al.	 and	Krenmair	 et	 al.,	 showed	 that	 the	patients	with	
TMD	and	elongation	of	styloid	process	to	have	a	prevalence	of	
5.5%,	27%	and	76%	 respectively,	 but	no	 statistically	 significant	
association	was	 found	 [11-14].	 The	mean	 length	 of	 the	 styloid	
process	was	 27.2	 ±	 5.6,	which	was	 similar	 to	 a	 study	 done	 by	
Machado	de	et	al.,	but	other	studies	showed	a	variation	of	15.2	
to	60	mm	 [14,15].	 The	elongated	 styloid	process	was	 found	 in	
53.3%	of	the	patients	in	the	mean	age	of	42.7	±	13.4	with	a	higher	
female	predilection.	The	age	was	similar	in	almost	all	the	previous	
studies.	 Guimararaes	 et	 al.,	 show	 a	 higher	 female	 prevalence,	
where as other	 studies	 show	a	higher	male	prevalence	 [11,16-

19].	The	disagreement	in	the	distribution	of	gender	can	be	due	to	
the	difference	in	sample	size.

The	most	 common	 symptom	was	 orofacial	 pain	 (93.3%),	 head	
ache	 (20%)	 tinnitus	 (13.3%),	 vertigo	 and	 dizziness	 (6.7%).	
Similar results are found in the studies by Cooper and Kleinberg 
and others in the case of orofacial pain [20,13]. These studies 
also	 had	 higher	 prevalence	 of	 headache,	 tinnitus,	 vertigo	 and	
dizziness compared to our study.  The prevalence of tinnitus 
and	 dizziness	 in	 patients	with	 TMD	 varies	 from	 28-76%	 and	
5-70%	respectively	[21,22].

In our study, we used digital panoramic radiograph to evaluate 
the length of the styloid process. Several authors have used digital 
panoramic	radiograph	for	observation	and	analysis	because	of	its	
ease	 to	 perform	 and	 availability	 to	 the	 patients	 [23-26].	 Spiral	
CT	with	subsequent	3D	reconstruction	is	considered	as	the	most	
effective	method	 for	 exact	 determination	 of	 the	 length	 of	 the	
styloid	 process	 and	 temporomandibular	 joint	 defects	 [27-29].	
Studies	with	larger	sample	size	are	required	to	substantiate	the	
association	between	intensity	of	the	symptoms	of	TMD	and	the	
length of the styloid process. 

Conclusion
Diagnosis is the pillar of any medical treatment. As our study 
shows	 a	 significant	 statistical	 association	 between	 the	 TMD	
symptoms and the length of the styloid process, a good clinical 
knowledge	 of	 the	 condition	 is	 required	 for	 proper	 diagnosis	
and	avoidance	of	unnecessary	 intervention	of	multiple	medical	
specialities.	
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Age group VAS
Presence of elongated 

styloid process p-value
Present (%) Absent (%)

>40 years
Mild 1	(6.7) 2 (13.3)

0.02
Moderate 3 (20) 0

<40 years
Mild 0 4	(26.7)

Moderate 4	(26.7) 1	(6.7)

Table 3	Effect	of	age	in	the	relation	of	VAS	and	presence	of	elongation.

Gender VAS
Presence of elongated styloid 

process p-value
Present (%) Absent (%)

Female
Mild 0 2 (13.3)

0.05
Moderate 6	(40) 1	(6.7)

Male
Mild 1	(6.7) 4	(26.7)

Moderate 1	(6.7) 0

Table 4	Effect	of	gender	in	the	relation	of	VAS	and	presence	of	elongation.
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