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Abstract
Objective: We developed an algorithm to evaluate secondary
otalgia and examined the role of cervical spine disease in chronic
secondary otalgia. Otalgia may arise from the ear itself (primary) or
may indicate pathologies outside the ear (secondary). Secondary
otalgia is a common and complex symptom.
Material and methods: We evaluated the etiological factors in 224
patients diagnosed with secondary otalgia from the perspectives of
an otolaryngologist, neurologist, and dentist. We recorded data on the
pathogenesis of the otalgia, patient age and gender, pain localization
and period, and test results.
Results: The most frequent causes of chronic secondary otalgia
were cervical spine disease (n=110, 49.5%), temporomandibular joint
disorders (n=72, 32.1%), and dental pathologies (n=49, 21.9%). Of the
patients, 31.3% (n=70) had more than one etiology. The most frequent
pathology of cervical spine disease was cervical disc disease (n=90,
40.2%).
Conclusion: On considering secondary otalgia, in must first be
separated into acute versus chronic. Cervical spine disease is the most
common cause of chronic otalgia, but it is necessary to consider the
possible existence of more than one pathology and request routine
neurological and dental consultations.

Introduction
Otalgia can be classified as otological (primary; otogenic) and
non-otological (secondary; referred) [1]. Over half of the patients
with otalgia have secondary Otalgia [2,3].
The ear has a complex innervation involving the 5th, 7th, 9th, and
10 cranial nerves and 2nd and 3rd cervical plexus nerves. The first
symptom of any pathology of these nerves may be secondary otalgia.
The most frequent causes are dental pathologies, Temporomandibular
Joint Disorders (TMD), Cervical Spine Disease (CSD), sinusitis,
and tonsillitis/pharyngitis. Less commonly, various pathologies of
the tongue and oral cavity, larynx, neck, thyroid, lungs, and heart
may cause secondary otalgia. Consequently, secondary otalgia is an
important symptom [3-6].
th

In a literature review of secondary otalgia, we found that no
study separated it into acute versus chronic and all previous research
approached otalgia in the same way. Only one study specifically
considered CSD [3]. We believe that secondary otalgia needs to be
evaluated separately as acute and chronic, as is done for all medical
symptoms. Therefore, we evaluated chronic secondary otalgia using a
multidisciplinary approach and determining its relationship to CSD.
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Materials and Methods
The study was conducted at Hinis State Hospital and Erzurum
Region Education and Training Hospital, Erzurum, Turkey between
May 2015 and January 2016, with approval of the regional ethics
committee. We carried out a prospective clinical study.
The study enrolled 224 patients who visited otolaryngology clinics
complaining of otalgia for more than 3 months in whom the otalgia
was identified as secondary.
Patients presenting to the otolaryngology clinic with otalgia were
first evaluated to determine if they had primary otalgia. Patients in
whom primary otalgia was not identified underwent endoscopic
evaluation of the nasal and oral cavities, oropharynx, nasopharynx,
hypopharynx, and larynx. The neck and thyroid were examined.
Imaging was obtained as deemed necessary. Then, each patient was
referred to the neurology and dentistry clinics, where they underwent
physical examinations, direct radiography, Computed Tomography
(CT), and Magnetic Resonance imaging (MR) to identify dental,
temporomandibular, and CSD conditions. Any patients who did not
complete the evaluations at all three clinics were excluded from this
study.
To accept CSD as an etiological factor in otalgia, we included
pathologies above the C4 level. We classified these pathologies
as cervical disc disease, osteo-degenerative changes, and other
pathologies (stenosis, Chiari malformations, rheumatic diseases,
etc.). Patients in whom no etiological factor was identified were
diagnosed with psychogenic otalgia. We analyzed patient age and
gender, pain localization (right, left, or bilateral), pain duration, any
identified pathologies, and the results of diagnostic tests. The analyses
were performed using SPSS 20 (IBM. Armonk, NY, USA).
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Results
The 224 patients enrolled this study included 148 women and 76
men (female/male ratio = 1.9). The age average of the patients was
41±18 (range 7-75) years, 87% (n=195) were adults and 13% (n=29)
were children. The pain was bilateral in 65.1% of the patients (n=146),
in the right ear in 17.9% (n=40), and in the left ear in 17% (n=38)
(Table 1). The average duration of the otalgia was 11.2 months.
Chronic secondary otalgia was frequently seen in women and
the middle-aged, but rarely in children. The pain was more often
bilateral, and when unilateral there was no statistical difference
(p<0.05) between right and left otalgia.
The most frequent etiological factors in chronic otalgia were
CSD (49.1%), TMD (32.1%), dental pathologies (21.9%), and chronic
sinusitis (9.4%). More than one pathology was identified in 31.3% of
the patients (Table 2).
For the patients with CSD, cervical disc disease was found in
81.8%, osteodegenerative disease in 46.3%, and other pathologies
(stenosis, Chiari malformation, and somatological diseases) in 19%.
More than one pathology of the cervical spine was found in 47.2%
of the patients (Table 3). Of the patients identified with CSD, 81.6%
underwent MRI and 18.4% CT.
When we examined the relationship between etiological factors
and age, the average age was 45.5 years for CSD, 38.5 years for TMD,
Table 1: Demographics and localization.
Frequency

Percent (%)

Child
Adult

29
195

13
87

Male
Female

76
148

33,9
66,1

Bilateral
Right
Left

146
40
38

65,1
17,9
17

Table 2: Etiologic factors.
Frequency

Percent (%)

Cervical spine disease (CSD)

110

49,1

Temporomandibular joint disorders (TMD)

72

32,1

Dental Pathology

49

21,9

Chronic Sinusitis

21

9,4

Myofascial Pain Syndrome

6

2,7

Head and Neck Tumors

3

1,3

Long Styloid Process

2

0,9

Psychogenic

9

4

Multiple Pathologies

70

31,3

Table 3: Distribution of cervical spine diseases.
Frequency

Percent (%)

Cervical Disc Disease

90

81,8

Osteodegenerative Disease

51

46,3

Other Cervical Spine Disease

21

19

Multiple Pathologies

52

47,2
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and 34.2 years for dental pathologies. Elderly patients are at a higher
risk of CSD.

Discussion
The most frequent etiological factors in chronic secondary otalgia
were CSD, TMD, dental pathologies, and chronic sinusitis.
The identification of primary otalgia is much easier than that
of secondary otalgia and primary otalgia generally results from
infections, tumors, and trauma involving the outer and middle ear.
Primary otalgia is much more frequent in males than in females and
more frequent in children than in adults. In comparison, secondary
otalgia is much more frequent in females and adults [1-8]. We found
that chronic secondary otalgia was much more frequent in females
and adults.
In previous clinical studies of secondary otalgia, the most
frequently reported causes were TMD and dental pathologies [4,712]. Kuttila et al. found that the most frequent cause was TMD for
women and recurrent neck pain for men [4]. Sumitha et al. identified
TMD in 36.9% of secondary otalgia and dental pathologies in 31.06%
[11]. In comparison, Taziki et al. found dental pathologies in 62.8%
of their patients. Jaber et al. specifically examined cervical pathologies
and found that the most frequent causes were CSD, TMD, and dental
pathologies that order, the same order that we identified. Although
Kuttila et al. found that the most frequent cause of secondary otalgia
in men was recurrent neck pain, they did not provide details. None
of these studies involved routine dental and neurology consultations;
none classified the symptoms as acute or chronic; and none searched
for more than one etiological factor at the same time. Our study had
each patient evaluated by an otolaryngologist, dentist, and neurologist
and enrolled only patients with chronic otalgia; we also considered
multiple etiologies. The prospective nature of this study also makes it
superior to the other studies.
Less commonly, pathologies of the paranasal sinuses, pharynx,
tongue, oral cavity, neck, thyroid, esophagus, heart, and lungs may
cause secondary otalgia and otalgia may be the first symptom of
malignity of this area [13,14]. Rarely, myocardial infarction, lung
cancer, pyriform sinus fistula, tonsillitis, laryngocele, cervical spine
meningioma, a laryngeal foreign object, or an ossifying stylohyoid
ligament may cause secondary Otalgia [15-20]. Of our patients,
9.4% had chronic sinusitis. Myofacial pain syndrome, a long styloid
process, and head-neck malignancies were among the rare causes we
identified in our series.
Otalgia should be managed using the following algorithm. In
any patient presenting with otalgia, primary and secondary otalgia
should be separated. This requires an otological examination and
in certain cases, primary otalgia has to be eliminated by temporal
bone CT. Then, the patient should be asked about the specifics of
the pain, dental symptoms, concomitant nasal symptoms, previous
surgery, upper aero digestive symptoms, and symptoms originating
from the neck. Next, a detailed physical examination, including the
neck, cervical spine, and temporomandibular joint, should be carried
out, as well as endoscopic examinations of the nasal and oral cavities,
teeth, oropharynx, nasopharynx, hypopharynx, and larynx. In some
cases, areas that are not easily evaluated in the physical examination
must be evaluated with CT or MR [15,21,22]. Finally, depending on
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the etiology of the secondary otalgia, referral to an otolaryngologist
or related specialist is recommended [5,21]. We believe that there are
additional steps that must be added to this algorithm.
Our findings were noteworthy in that CSD was the most frequent
cause of chronic secondary otalgia and more than one etiology was
frequently identified. Therefore, we believe that it is important to first
separate secondary otalgia into acute and chronic and to routinely
consult a neurologist and dentist.
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