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Abstract
Ear pain or Otalgia is an important patient presenting symptom to ENT clinic, that may reflect
an underlying serious problem in or outside the ear because of the complex innervations which
is derived from different neural segments (V, VII, IX, X Cranial nerves, C2 and C3 Cervical
plexus). The term Referred Otalgia applied when the ear examination is normal, so it is
important to search for the secondary cause in other structures like pharynx, larynx, teeth, TM,
nose, sinuses, salivary glands, neck, and rarely thoracic structures like esophagus, bronchus
and heart. The aim of the study is to identify the frequency and causes of referred Otalgia as
a presenting symptom (not associated symptom) in patients visiting ENT clinic in Basrah, Iraq.
A prospective study of 400 patients presenting to the ENT clinic from September 2013 to
October 2015 with ear pain only, i.e those patients whose chief complaint includes sore throat,
nasal obstruction, toothache or other symptoms and associated with ear pain. Those undergo
surgery in pharynx, larynx or nose are excluded from the study. all patients are subjected to
full history and ENT examination, in addition to examination of Temporo-mandibular joint
(TMJ) and neck. Some patients were sent for audiological and radiological assessment
according to the finding in the examination and some had maxillofacial or orthopedic
consultation. From all patients, 91 were found to have referred Otalgia (22.75%). More than
half of them were between 16-40 years of age (51.6%). Female were found to be more affected
than male (65.9%). Right ear was found to be affected slightly more than left ear (42.9%). The
study also found that the most common cause of referred Otalgia is TMJ dysfunction (48.4%).
In conclusion; Ear pain or Otalgia is an important presenting symptom to ENT clinic with more
than one fifth of those patients having referred pain, the commonest cause of referred Otalgia
is TMJ dysfunction which constitutes about half of cases, most causes of referred Otalgia are
related to the trigeminal nerve especially mandibular division, this is may be due to its length
and numerous tributaries supplying structures in the head and neck region.
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Introduction
Ear pain or Otalgia is one of the commonest symptoms that brings a patient to an ENT clinic,
it affects any age group and may reflect a serious disease process in or outside the ear.
Therefore, Otorhinolarygologist need to have a comprehensive knowledge about the
anatomy and neuro anatomy of the ear and its related structures. The ear is consider that
the only structure in the body of comparable size that is supply by sensory nerves from so
many different neural segments. Tremble (1965) has described the specific portions of the
ear that are innervated by various nerves and has related these to the evaluation of Otalgia
[1]. The auriculotemporal branch of the mandibular division of fifth cranial nerve, greater
auricular nerve (a branch of C3 cervical nerves), lesser occipital nerve (a branch of C2 and
C3 derivation ), auricular branch of the vagus nerve (also called Arnolds nerve), and twigs
from the seventh cranial nerve all contribute to the sensory innervations of the auricle and
eternal auditory meatus [2]. The tympanic plexus, which is composed of the Jacobson nerve
(tympanic branch of the glossopharyngeal nerve) and the superior and inferior caroticotympanic branches of the sympathetic plexus which is surrounding the carotid body,
provides sensory innervations to the middle ear, including the medial aspect of the tympanic
membrane. While the lateral aspect of the tympanic membrane is supplied by the facial
nerve, the auricular branch of the vagus (Arnolds nerve) and the auriculo-temporal branch
of the mandibular nerve [3]. Bonica defined pain as an unpleasant sensory and emotional
experience associated with actual or potential tissue damage or described in terms of such
damage. Tissue injury whether caused by trauma or disease, constitute a noxious stimulus
that will activate nociceptors (receptors preferentially to noxious stimulus or to a stimulus
that would become noxious if prolonged) at the termination of thinly myelinated A (group III)
and unmyelinated C (group IV) afferent nerve fibers in the skin, muscles, joints, fascia and
other deep somatic structures [3]. Ear pain or Otalgia cause could be in the ear and or
temporal bone and called primary Otalgia, or outside the ear and called secondary or
referred Otalgia. the mechanism by which pain may be referred to the ear is meet with the
concept of central convergence. Sessle et al, have shown extensive convergence of
cutaneous, tooth pulp, visceral, neck and muscle afferents onto nociceptive and nonnociceptive neurons in the trigeminal sub nucleus caudalis or medullary dorsal horn (MDH)
and suggested a role for these neurons in mediating pain, its spread and referral [3].
Patients and Methods
This prospective study was conducted for two years period from September 2013 to October
2015 on four hundred (400) patients visited an ENT clinic at Basrah city southern Iraq
complaining from ear pain. Ninety-one (91) patients from those had normal otological
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examination (i.e had referred Otalgia). A complete history and examination of the head and
neck and audiological (pure tone audiometry and tympanometry), and radiological (plain
cervical spine x-ray, C.T scan temporal bone) if indicated, has been done for those patients.
The patients were selected above age of four years to facilitate an informative history taking
and cooperative examination. Patients whose presented with non-otologic symptoms like
sore throat or neck pain or nasal discharge and others as a chief complain and associated
with Otalgia had been excluded from the study because the Otalgia was not the presenting
symptom. Those patients who’s subjected to recent (within 3 weeks) oral, pharyngeal and
nasal operations -such as adenoidectomy and tonsillectomy and sino-nasal surgery- were
excluded from the study because we already know the cause of referred Otalgia. The history
includes the name, gender, occupation, the onset, severity and nature of pain, duration,
aggravating and relieving factors of the pain and any associated otological and non
otological symptoms, history of nasal disorders, pharyngeal and laryngeal history and any
relevant positive history in other systems. A full examination done include inspection ,
palpation of the ears and the surrounding structures, otoscopy, tuning fork tests, nasal
examination, oral examination and teeth, TMJ examination, pharynx, larynx (by indirect
mirror, or endoscopy if history and or examination suggestive of laryngeal disease),
examination of salivary glands, parotids, submandibular and submental glands plus intra
oral palpation for any pathology. Neck examination by inspection and palpation for any
mass, lymph node, cervical spine movement and tenderness, facial nerve examination, and
other cranial nerves if the history and examination had relevant association. TMJ
assessment included: Pain and tenderness in or around the joint, trismus, crepitus,
tenderness during palpation intra orally between zygomatic arch and coronoid process of
mandible. In some cases, we referred some patients to the dentist for those with dental or
TMJ problems and to rheumatologist for those with cervical musculo-skeletal problem to
confirm the diagnosis and treatment. Data were analyzed by using IBM SPSS statistics
program.
Results
Total number of patients is four hundred (400) visiting an ENT clinic complaining from
Otalgia. From those, ninety-one (91) patients had referred pain 75.22%. The age is divided
into three (3) groups, the age group (16-40) years old is found to be more common (51.6%)
than other groups, where the age group (above 40) is about 33% and the age group (4-15)
is 14% only as showing in table 1.
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Table1.
Frequency and percentage of affected patients according to age group
Age group

Frequency

(%)

4-15 years

14

15.4

16 – 40 years

47

51.6

Above 40 years

30

33.0

Total

91

100.0

Females were found to be more complaining from referred Otalgia: (65.9%) compared to
the male patients (34.1%) according as in table 2.
Table 2.
Distribution of cases according to sex
Sex

Frequency

%

Male

31

34.1

Female

60

65.9

Total

91

100.0

Regarding the ear side affected with referred Otalgia, the right ear was found to be slightly
more affected than the left side, while bilateral pain less common (right 42.9%, left 41.8%
and bilateral in 15.4%) as in the following table 3:
Table 3. Distribution of patients according to ear side
Ear side

Frequency

Percent (%)

Right

39

42.9

Left

38

41.8

Bilateral

14

15.4

Total

91

100.0

As in table 4, the most common cause of referred Otalgia in this study was found to be TMJ
dysfunctions (48.4 %), followed by pharyngitis (27.5 %), then cervical musculo skeletal
disorders (8.8 % ), rhinosinusitis (5.5 %), dental problems (3.3 %), the other causes includes
parotitis and intra parotid LN infections, ophthous ulceration and submandibular gland
infection. Each constitute about (2.2 %) of all the study cases.
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Table 4.
Causes of referred Otalgia
Cause of referred Otalgia

Frequency

Percent

TMJ dysfunction

44

48.4

Dental problems

3

3.3

Pharyngitis

25

27.5

Rhinosinusitis

5

5.5

Cervical Musculoskeletal Problems

8

8.8

Parotits & intraparotid LN infection

2

2.2

Ophthous ulceration

2

2.2

Submandibular gland Infection

2

2.2

Total

91

100.0

According to the study age groups, the female were more than males in all age groups as
in table 5.
Table 5.
Distribution of patient s sex according to age group

age group

4-15
16-40
above40

Total

Sex
male
5
15
11
31

Female
9
32
19
60

Total
14
47
30
91

The most common cause of referred Otalgia is pharyngitis in age group (4-15) years, while
in other age groups (16 -40) years and (above 40), TMJ dysfunctions are more common as
in table 6.
Table 6.
Distribution of causes according to age group

Cause of
referred
Otalgia

TMJ dysfunction
Dental problems
Pharyngitis
Rhinosinusitis
Cervical musculoskeletal problems
Parotits & intraparotid LN infection
Ophthous ulceration
Submandibular gland infection
Total

41

4-15
0
1
11
1
0
1
0
0
14

age group
16-40
Above 40
27
17
1
1
8
6
1
3
5
3
1
0
2
0
2
0
47
30

Total
44
3
25
5
8
2
2
2
91
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Regarding the causes of referred Otalgia in relation to sex, pharyngitis is more in males
while TMJ dysfunctions are more common in females as in table 7.
Table7.
Causes of referred Otalgia regarding gender of patient
Sex
Male

Female

Total

Cause of

TMJ dysfunction

7

37

44

referred

Dental problems

1

2

3

Otalgia

Pharyngitis

12

13

25

Rhinosinusitis

2

3

5

Cervical musculoskeletal problems

6

2

8

Parotits & intraparotid LN infection

1

1

2

Ophthous ulceration

2

0

2

Submandibular gland infection

0

2

2

31

60

91

Total

Discussion
From a total of four hundred (400) patients having Otalgia, a ninety-one patients (91) have
referred causes constitutes 22.75 %. So this study is coincide with the results of Geetha K
study in 2014(4) where the percentage of referred Otalgia was 24.4% [4]; and in a study
done in 2015 by Sang Hoon Kim, et al (29.3 %) [5] while a slightly higher percentage was
found by a study done by Saurabh Gandhi et al in 2017 (about 31%) [6]. Other studies
found a lower percentage of referred ear pain as in the Iranian study of Mohammad Hosein
et al. 12.2% in 2012, [7] and Sumitha R et al (11.9%) in 2015 [8]. Similarly, a higher
percentage was found in the study of Zhraa Abd-Alkader (64%) [9] and Gaurav Kataria et
al (58.19%) [10]. Females were found to be more complaining from referred Otalgia in this
study 60 patients (65.9%) while male patients 31 patients (34.1%). This agrees with most of
the international studies as in the study of Geetha K [4] and Sang Hoon Kim [5], Mohammad
Hosein [7]. In contrast to the study of Saurabh Gandhi [6] who found male was more affected
than female and Sumitha study was equal percent [8]. Regarding the affected ear side by
referred Otalgia, the present study shows that the right ear is more affected in 39 patients
(42.9%) than the left one in 38patients (41.8%) and it was found to be bilateral in 14 patients
15.4%. Both Saurabh and Sang Hoon found that both ears equally affected [6, 5], while
Mohammad Hosein, Sumitha R and Gaurav K, found that the left side is more affected [7,
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8, 10]. In this study the most common age group affected by referred Otalgia was found to
be (16-40 years) about 51.6%, then (above 40) with a percentage of 33% and (4-15 years)
in 14 patients (15.4%). This agree with Geetha’s study where he found most common age
group is 20-40 years was 48.5 % [4] and Gaurav’s one that was 32.7% for age group 31-40
years [10]. Also, it agrees with the result found by Sumitha R (30-45 years) [8]. While Zahraa
Taboo found the most common age group is above 15 years [9]. The most common cause
of referred Otalgia in this study was found to be TMJ dysfunctions which occurs in 44
patients (48.4%), followed by pharyngitis in 25 patients (27.5%), then cervical
musculoskeletal disorders in 8 patients (8.8%), rhinosinusitis in 5 patients (5.5%), dental
causes in 3 patients (3.3%), then parotids & intra parotid LN infection, ophthous ulceration
and submandibular gland infection each have 2 patients (2.2%). So, this study has a closely
similar results with the study of Sumitha R et al study, where TMJ dysfunctions was 36.9%,
then dental causes 31.06%, pharyngitis 16.5% then ophthous ulceration 11.7% [8].
Keersmaeker’s study found that out of 400 patients with TMJ dysfunctions, 75% have aural
symptoms. From those, 42% have Otalgia [11].
Similarly, Mejersjac et al study found 68% of TMJ dysfunctions have aural symptoms
including Otalgia [12]. According to Geetha’s study, dental cause is most common 30.8%,
then cervical spine causes 26.6% and TMJ dysfunctions 19.5% (4). A slightly similar result
was found by Zahraa Abd-Alkader who found that dental causes is the more in 26.5%, TMJ
dysfunction 25%, cervical spine problems 24.3%, pharyngitis 2.9% and sinusitis 2.2% [9].
Gaurav Kataria on the other hand, found that dental causes are the most common cause
(55.45%) followed by pharyngitis (11%), tonsillitis (7.27%) and then TMJ dysfunctions
(4.54%) [10].
This is close to what Mohammad Hosein found, dental causes were found to be more in
62.8%, then pharyngitis 24.5%, TMJ dysfunctions 8.8% & sinusitis 2.1% [7]. While Sang
Hoon Kim found pharyngitis is more common than other causes in 27.1 %, then nasal lesion
20%, TMJ dysfunctions 8.1%, and problems of salivary glands 2.3% [5]. Saurabh Ghandi
found tonsillitis and dental causes most common than other causes. Jabber et al found that
the most common cause for referred Otalgia in non-cervical spine syndrome is TMJ
dysfunctions [13].
For Pharyngitis, the present study found that it is more common in age group (4-15 years),
TMJ dysfunctions is more in (16 – 40 years) and (above 40 years) groups. This is agreed
with Mohammad Hosein Taziki study where pharyngitis is more in (6-20 years) and TMJ
dysfunctions is more in (36-50 years) group [7].
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Conclusion
Ear pain or Otalgia is an important presenting symptom to ENT clinic with more than one
fifth of those patients having referred pain, the commonest cause of referred Otalgia is TMJ
dysfunction which constitutes about half of cases, most causes of referred Otalgia are
related to the trigeminal nerve especially mandibular division, this is may be due to its length
and numerous tributaries supplying structures in the head and neck region.
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