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Abstract

Objectives of review To review the literature for the evidence base for the aetiology and management of referred otalgia,
looking particularly at non-malignant, neuralgic, structural and functional issues.

Type of review Systematic review.

Search strategy A systematic literature search was undertaken from the databases of EMBASE, CINAHL, MEDLINE®,
BNI, and Cochrane Library according to predefined inclusion and exclusion criteria.
Evaluation method All relevant titles, abstracts and full text articles were reviewed by three authors who resolved any dif-

ferences by discussion and consultation with senior author.

Results 44 articles were included in our review. The overall quality of evidence was low, with the vast majority of the stud-
ies being case-series with three cohort and four randomised-controlled trials included. The prime causes and management
strategies were focussed on temporomandibular joint dysfunction (TMJD), Eagle syndrome and neuralgia. Our meta-analyses
found no difference on the management strategies for the interventions found.

Conclusions Referred otalgia is common and treatment should be aimed at the underlying pathology. Potential aetiologies
are vast given the extensive sensory innervation of the ear. An understanding of this and a structured approach to patient

assessment is important for optimal patient management.
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Introduction

Otalgia (pain/discomfort felt in the ear) is a common and
indiscriminate presentation with a lifetime prevalence of
nearly 100% [1]. It can be divided into primary and second-
ary otalgia. The former is usually a consequence of otologic
disease, which can sometimes be identifiable on otoscopy
with or without audiometric findings. It is worth noting that
inner ear conditions including hydrops can cause otalgia
with normal otoscopy. In secondary or referred otalgia pain
originates from pathology around or outside the ear and
thus examination and investigations of the ear itself are nor-
mal [2]. The ear receives sensory innervation from cranial
nerves (CN) V, VII, IX and X and branches of the cervical
plexus (C2, C3). Given the extensive anatomical territory
covered by these shared neural networks which range from
the brain, skull base, spine, aerodigestive tract, deep spaces
of the neck, salivary gland, face, paranasal sinuses, orbits,
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skin and viscera [1], referred otalgia can be challenging to
diagnose and treat.

Our aim was to review the literature for the evidence base
for the aetiology and management of referred otalgia look-
ing particularly at non-malignant, neuralgic, structural and
functional issues.

Methods

A systematic review was conducted according to The
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines. Embase, CINAHL,
MEDLINE ®, Cochrane Library and BNI databases were
searched between 1980 and June 2021 using the medical
subject hearings (MeSH) and free-text words as outlined in
Appendix 1.

Inclusion criteria were: case series, cohort studies, case-
controlled studies, retrospective analyses and randomised
controlled trials focussing on aetiology and management of
otalgia excluding malignancy in the adult population in the
English language. To capture as many articles as possible
we did not restrict selection to specific geography or setting
(hospital/community-based care). Where otalgia outcomes
were reported, we did not discriminate between methods of
assessment and relevant articles were included irrespective
of follow-up period. While our initial search was conducted
between 1980 and 2021, articles prior to 1990 were excluded
as we felt many of the management strategies are less appli-
cable in the practice of modern medicine. We had also only
included original articles in our systematic review as pri-
mary sources of literature on referred otalgia. Reviews were
considered as secondary sources and hence excluded; how-
ever, given our broad search criteria, we checked to ensure
that the original articles cited in the reviews were captured
and included if relevant.

Systematic review protocol and data extraction

11,927 articles were retrieved initially. The results were
de-duplicated leaving 5137 papers. Titles were screened
by author MA and 393 selected. Authors MA and AV pro-
ceeded to independently screen the abstracts. Final review of
full papers by MA and AM for eligibility identified 44 full
text articles for inclusion. Disagreements were resolved by
discussion between the authors MA and AM and confirma-
tion with senior author AV.

Mendeley Desktop v1.19.8 2008-2020 was used to organ-
ise all titles, abstracts and full text articles and for refer-
encing. Our PRISMA flow diagram for article inclusion is
shown in Fig. 1. We were unable to source/access seven

papers despite attempting to contact the authors of those
studies.

Data/statistical analysis

The total number of treated patients, as well as the num-
ber of patients with either improvement or resolution, was
extracted from each study. The pooled proportion of treat-
ment outcome (i.e., improvement or resolution) and cor-
responding 95% confidence interval (CI) were calculated
according to random-effects models of DerSimonian and
Laird [3] using the logit transformation. Statistical heter-
ogeneity among studies was evaluated using the /> and />
statistics. Influence analysis was performed when pooled
proportions were estimated: pooled proportion was calcu-
lated by omitting one study at a time. Publication bias was
assessed through a funnel plot.

The results of the meta-analysis were presented graphi-
cally using forest plots, plotting the individual paper, pooled
proportions and corresponding 95% CI. Analyses were con-
ducted using R 3.6, and statistical significance was claimed
for p <0.05 (two sided).

Risk of bias and quality assessment

Risk of bias was assessed using the Brazzelli risk of bias tool
represented in Table 1 [4] in Appendix 1. The studies were
also ranked according to the University of Oxford OCEBM
Levels of Medicine [5]. Any discrepancies were resolved by
discussion between authors.

Ethical consideration

Ethical review was not sought due to the review nature of
the paper.

Results

44 full text articles were included after meeting all inclu-
sions and exclusion criteria. A summary of the papers can
be found in Table 2. We categorised articles according to
pathology and whether they focussed on aetiology or man-
agement. The level of evidence in Table 2 was based on the
University of Oxford OCEBM Levels of Medicine [5].

Temporomandibular joint dysfunction (TMJD)

TMID is a musculoskeletal disorder characterised by pain or
dysfunction of the masticatory apparatus. Studies evaluating
the prevalence of otological symptoms in TMID vary in their
evaluation methods and symptoms reported. Nonetheless, it



Fig. 1 PRISMA flow diagram of included articles

has been found that TMJD is significantly associated with
otalgia [6]. The aetiology remains controversial, although it
is presumed to be due to signals crossing between the man-
dibular branch of the trigeminal nerve that supplies both the
TMIJ and the ear, via the auriculotemporal branch.

A population study which assessed 91 people with con-
firmed secondary otalgia found that only 15% did not dem-
onstrate clinical evidence of either TMJD or cervical spine
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disorder [7]. According to Sumitha and Joseph’s study,
TMID accounted for the commonest presumed cause of
referred otalgia [8]. In observational studies, reported rates
of otalgia experienced by patients suffering from TMJID
range from 6% to 82% [9—13]. Both Lam et al. and Kuttila
et al. found that aural symptoms were more prevalent in
females with TMID [6, 14]. Patients with aural symptoms
appear to demonstrate more clinical signs of TMID, for



Table 1 Brazzelli risk of bias assessment

Murphy and Gay 2011

Di Rienzo Buscino et al 2004

Keersmaekers et al 1996

Kuttila et al 2002

De Felicio et al 2008

Tozoglu et al 2015

Wright 2000

Jaber et al 2008

Lamer 1991

Kef 2021

Fitzpatrick et al 2020

Hardin et al 2018

Malik et al 2018

Maru and Patidar 2003

1 2 3 4 6 7 8 9 10 11 12 13 14 15 | 16 | 17 | 18
Anwar el al 2019 Y Y Y Y nfa |nf/a|n/a|n/a|nfa [nfa |n/fa |n/a |n/a |n/a |n/a |n/a |n/a
Kuttila et al 2001 Y . n/a | n/a Y n/a|n/a |n/a |nfa |nfa |n/a |n/a |n/a |n/a |n/a |n/a |n/a
Sumitha and Joseph 2015 Y Y Y Y n/a |nfa|n/fa |nfa |nfa |n/a |n/a |n/a |n/a [n/a |n/a |n/a |n/a
Taziki and Behnampour 2012 | Y. Y Y Y n/a |nfa|n/fa |n/a |nfa |n/a |n/a |n/a |n/a [n/a |n/a |n/a |n/a
Cooper and Kleinberg 2007 [ Y Y Y Y n/a |nfa|n/fa |nfa |nfa |n/a |n/a |n/a |n/a [n/a |n/a |n/a |n/a
Ferendiuk et al 2014 Y Y Y Y nfa |nf/a|n/a|n/fa|nfa [nfa |n/fa |n/a |n/a |n/a |n/a |n/a |n/a
Lam et al 2001 Y Y Y Y n/a |nf/a|n/a|n/a|nfa [nf/a |n/fa |n/a |n/a |n/a |n/a |n/a |n/a
Macedo et al 2014 Y Y Y Y n/fa |nf/a|n/a|n/a|nfa [nfa |n/fa |n/a |n/a |n/a |n/a |n/a |n/a
Silveira et al 2007 Y |Y |Y |Y n/a |nfa|nfa |n/a |nfa |n/fa [n/fa |n/fa |n/a |n/a |n/a |n/a |n/a
Tuz el al 2003 Y Y |Y Y n/fa |nfa|n/a |n/a |n/fa |n/a |n/a |n/a |n/a |n/a |n/a |n/fa |n/a
Kuttila et al. 1999 Y Y |Y Y n/fa |nfa|n/a |nf/a |n/fa |n/fa |n/a |n/a |n/a |n/fa |n/a |n/fa |n/a
Kuttila et al. 2004 Y Y Y Y n/fa |nf/a|nf/a|n/fa|nfa [n/a |n/fa |n/a |n/a |n/a |n/a |n/a |n/a




Table 1 (continued)
Sundaram and Punj 2020 Y Y Y Y Y Y Y Y Y

Waters et al 2019 nfa |Y Y Y

Clifton et al 2020 n/a

Fernandes et al 2017 n/a

Holste et al 2017 nfa|Y Y Y

Lovely and Janetta 1997 nfa |Y Y Y

Peris-Celda et al 2018 nfa |Y Y Y

Pulec 2002 nfa |Y Y Y

Robblee 2021 n/a | n/a | n/a | n/a

Rupa et al 1991 nfa|Y Y Y

Ulubil et al 2009 nfa|Y Y Y

Reddy et al 2019 nfa|Y Y Y

Roberts et al 2016 nfa |Y Y Y

Teixido 2011 nfa |Y Y Y

Mohammedi et al 2005 nfa|Y Y Y

Hagr and Bance 2011 nfa|Y Y Y

Birnbaum 2015 n/a | n/a | n/a | n/a

likuni et al 2013 nfa |nfa|nf/a|n/fa|nfa [nfa |n/fa |n/fa |n/a |n/a |n/a |n/a |n/a

1. Were participants a representative sample selected from a relevant patient population (e.g., randomly selected from those seeking treatment
despite age, duration of disease, primary or secondary disease, and severity of disease)?, 2. Were the inclusion/exclusion criteria of participants
clearly described?, 3. Were participants entering the study at a similar point in their disease progression (i.e., severity of disease)?, 4. Was selec-
tion of patients consecutive?, 5. Was data collection undertaken prospectively?, 6. Were the groups comparable on demographic characteristics
and clinical features?, 7. Was the intervention (and comparison) clearly defined?, 8. Was the intervention undertaken by someone experienced at
performing the procedure? (“Yes” if the practitioner received training on conducting the procedure before or conducted same kind of procedure
before [i.e., no learning curve].), 9. Were the staff, place, and facilities, where the patients were treated appropriate for performing the procedure
(e.g., access to back-up facilities in hospital or special clinic)?, 10. Were any of the important outcomes considered (i.e., on clinical effective-
ness, cost-effectiveness, or learning curves)?, 11. Were objective (valid and reliable) outcome measures used, including satisfaction scale?, 12.
Was the assessment of main outcomes blind?, 13. Was follow-up long enough (> 1 year) to detect important effects on outcomes of interest?, 14.
Was information provided on nonrespondents, dropouts? (“No” if participants were those whose follow-up records were available [retrospec-
tive].), 15. Were the characteristics of withdrawals/dropouts similar to those that completed the study and, therefore, unlikely to cause bias?
(“Yes” if no withdrawal/dropout; “No” if dropout rate >30% or differential dropout), 16. Was length of follow-up similar between comparison
groups?, 17. Were the important prognostic factors identified (e.g., age, duration of disease, and disease severity)? (“Yes” if two or more than
two factors were identified.), 18. Were the analyses adjusted for confounding factors?

example, pain on palpating the TMJs or masticatory mus-  TMJD patients may experience ear symptoms alone (otalgia,
cles [6, 14, 15]. Cooper and Kleinberg established the front tinnitus, vertigo or perceived hearing loss) [6].
of the ear as a palpation pain site in 49.8% of their study The literature assessing the response of otologic symp-

population [12]. It has also been reported that up to 16% of  toms, particularly otalgia, to the treatments provided for
TMID is limited. Most of the studies in our review, which



Table 2 Articles included in systematic review

Category Topic/Pathology Authors Year Study type Sample size Evi-
dence
level

A Otalgia Anwar et al. 2019 Prospective case series 150 4

A Otalgia Kuttila et al. 2001 Prospective cohort study 391 3

A Otalgia Sumitha and Joseph 2015 Prospective case series 103 4

A Otalgia Taziki and Behnampour 2012 Prospective case series 94 4

A TMID Cooper and Kleinberg 2007 Retrospective case series 4528 4

A TMID Ferendiuk et al. 2014 Retrospective case series 1208 4

A TMID Lam et al. 2001 Retrospective case series 776 4

A TMID Macedo et al. 2014 Cross-sectional study 197 4

A TMID Silveira 2007 Cross-sectional study 211 4

A TMID Tuz et al. 2003 Cross-sectional study 200 4

A TMID Kauttila et al. 1999 Case series 411 4

A TMID/CSD Kuttila et al. 2004 Prospective cohort study 91 3

M TMID/CSD Murphy and Gay 2011 Retrospective case series 4 4

M TMID Di Rienzo Businco et al. 2004 RCT (non-blinded) 36 2

M TMID Keersmaekers 1996 Case—control 400 4

M TMID Kuttila et al. 2002 RCT (double-blind) 36 2

M TMID De Felicio et al. 2008 RCT (non-blinded) 28 2

M TMID Tozoglu et al. 2015 Case series 57 4

M TMID Wright et al. 2000 Case series 15 4

A+M CSD Jaber et al. 2008 Retrospective case series 123 4

M CSD Lamer 1991 Case series 2 4

M Bruxism Kef 2021 Prospective case series 37 4

M Eagle Syndrome Fitzpatrick et al. 2020 Retrospective case series 19 4

M Eagle Syndrome Hardin et al. 2018 Retrospective cohort study 21 3

M Eagle Syndrome Malik et al. 2018 Case series 12 4

M Eagle Syndrome Maru and Patidar 2003 Retrospective case series 332 4

M Eagle Syndrome Sundaram and Punj 2020 RCT (non-blinded) 51 2

M Eagle Syndrome Waters et al. 2019 Retrospective/prospective case series 32 4

A+M NIN Clifton et al. 2020 Case series 12 4

M NIN Fernandes et al. 2017 Retrospective case series 8 4

M NIN Holste et al. 2017 Retrospective case series 15 4

M NIN Lovely and Jannetta 1997 Retrospective case series 14 4

M NIN Peris-Celda et al. 2018 Retrospective case series 11 4

M NIN Pulec 2002 Retrospective case series 64 4

A+M NIN Robblee 2021 Case series 2 4

M Neuralgia/NIN Rupa et al. 1991 Retrospective case series 31 4

M Neuralgia Ulubil et al. 2009 Case series 4

M Neuralgia Reddy et al. 2019 Case series 8 4

M Neuralgia Roberts et al. 2016 Retrospective case series 12 4

M Migraine Teixido 2011 Retrospective case series 26 4

A+M GORD Mohammedi et al. 2005 Prospective case series 55 4

M ATOM Hagr and Bance 2011 Case—control 35 4

A+M Rheumatic diseases Birnbaum 2015 Retrospective case-series 3 4

A Fibromyalgia Iikuni et al. 2013 Case series 20 4

Articles categorised according to main focus; aetiology and/or management of pathology. Author, year of publication, study type, sample size of

patients in article and evidence level detailed

A—aetiology, M—management, TMJD—temporomandibular joint dysfunction, CSD—cervical spine disease, NIN—nervus intermedius neural-

gia, RCT—randomised controlled trial



include three randomised controlled trials albeit with rela-
tively small case numbers, used only conservative manage-
ment strategies; systemic and topical analgesia, appliance
devices and myofascial therapy [15-19]. All of these stud-
ies showed a good response in resolution or improvement
of non-otogenic otalgia following treatment for TMJD. Di
Rienzo et al.’s randomised controlled trial (RCT) estab-
lished that topical and oral diclofenac were equally effective
in treating TMJD with topical application, hence avoiding
adverse systemic effects [16].

A related condition, TMJ ‘closed lock’, which may also
cause secondary otalgia was managed with a more invasive
approach (arthrocentesis) which appeared to be effective in
resolving or improving the associated otalgia [20].

Bruxism is often related to TMJD. Kef et al. treated 37
patients with otalgia secondary to bruxism with application
of botulinum toxin to the temporal and masseter muscles
concluding that it reduces both otalgia and muscle aches.
Pain was observed to decrease at 2 weeks. Visual analogue
scale scores were significantly lower post treatment at 1, 2
and 4 months but not at 6 months. Loss of effect occurred in
99.30+ 11.32 days on average [21].

Thus, in general, treatment of TMJD is conservative with
patient education, heat massages and splints. Non-steroidal
medications are the first line of medical management. Sur-
gical intervention is rarely required and generally reserved
for correcting articular or anatomical abnormalities. Some
centres have developed multidisciplinary clinics to guide
treatment.

Dental pathology

TMID is sometimes considered a dental cause of otalgia. Of
course, other dental causes such as oral mucosal inflamma-
tion, pulpitis, apical periodontitis/abscess and ‘impacted’
third molars may all result in secondary otalgia. Three pro-
spective case series in our review from India, Pakistan and
Iran investigated the possible aetiologies of referred otalgia.
Dental pathology was implicated as either the commonest
[22] or second commonest cause [8, 23] with implication
rates of 62.8%, 10% and 31%, respectively. Prompt referral
to a dentist should be made in such cases.

Cervical spine disorder (CSD)

Cervical spine pathology, which includes degenerative dis-
eases, has been associated with referred otalgia. The exact
mechanism is controversial. Jaber et al. describe involvement
of the upper cervical plexus (greater auricular and lesser
occipital nerves) [24]. Typically, the pain is described as
constant retroauricular or infra-auricular otalgia frequently
related to changes in neck position [24].

Kuttila et al. investigated the association of secondary
otalgia with CSD, TMID or both in patients with and with-
out CSD and TMJD. 35% of patients in his cohort with sec-
ondary otalgia had clinical signs of CSD, while a further
30% had signs and symptoms of both CSD and TMID. He
also found that most patients (60%) with secondary otalgia
and TMJD demonstrated moderate or severe signs of CSD
[7]. Cervical spine disorders were implicated in a small pro-
portion of cases (4%) in Anwar et al.’s study in which tonsil-
lar pathology (31%) was the leading cause [23].

Jaber et al. reported that cervical spine degenerative dis-
ease is a significant cause of referred otalgia representing
37% of their patient cohort with a statistically significant
preponderance in patients over 65. All patients for which
they had outcome data following physical therapy had
subjective pain relief and thus they advocate conservative
medical management [24]. Murphy and Gay chiropractically
treated four patients with otalgia, of which three were diag-
nosed with cervical spine dysfunction, with a combination
of chiropractic manual therapy of the ear and exercise. They
reported resolution of otalgia in all cases [25]. Lamer, how-
ever, reported good outcomes in two patients with cervical
spine arthritis and unilateral otalgia following injection of
local anaesthetic and corticosteroid into the C1-C2 facet
joint [26].

Given an ageing population it is important to consider
degenerative cervical spine disease as a cause for referred
otalgia, which necessitates appropriate physiotherapy. In
the majority of cases, a history of neck pain or restriction
of neck movement on examination can be elicited and the
diagnosis may be supported by signs of degenerative disease
on imaging which is present in most cases [24].

Fibromyalgia

Fibromyalgia is associated with increased sensitivity to pain
all over the body. A Japanese study involving 20 patients
found that otologic symptoms including otalgia are exacer-
bated following onset of fibromyalgia. Otalgia was reported
in only one ear prior to onset of fibromyalgia, but in 16 post
diagnosis based on retrospective recall via a questionnaire
[27].

Eustachian tube dysfunction (ETD)

ETD can be a failure of opening (dilatory), a failure of
closure (patulous) or baro-challenge induced. There is sig-
nificant variation in the diagnostic criteria for ETD which
was addressed in a consensus statement in 2015 [28]. Both
dilatory and patulous dysfunction are associated with oto-
scopic or tympanometric evidence of ETD and would could
be considered a primary cause of otalgia, but symptoms and
signs can be intermittent. In baro-challenge-induced ETD,



otoscopy and tympanometry may be normal; however, we
did not find any relevant studies that met our search criteria.

Eagle syndrome

Dr Watt Eagle first published on the condition now known as
Eagle syndrome in 1937 (Eagle, 1937), which he described
as secondary to an elongated styloid process causing irrita-
tion of the glossopharyngeal nerve (GPN). We now recog-
nise calcified stylohyoid ligament as causing a similar con-
stellation of symptoms, which includes non-otogenic otalgia.

To aid diagnosis, the tonsillar fossa is palpated for an
elongated styloid process, symptomatic benefit is assessed
with infiltration of local anaesthetic into the tonsillar fossa
and are exacerbated with head turning. CT evidence of an
elongated styloid process is confirmatory in addition to the
symptoms [29].

Our literature search identified six papers demonstrating
the evidence for non-surgical and surgical management of
this condition between 2003 and 2020.

Waters et al. highlights that referred otalgia was one of
the most common and highly rated symptoms of Eagle syn-
drome presentation [30]. It has been reported as the primary
symptom in 44%, 48% and 67.46% of cases [29, 31, 32].
In one further study 16.6% of patients experienced referred
otalgia [33].

Sundaram and Punj conducted a randomised controlled
trial comparing ultrasound-guided vs surface anatomical
landmarks for glossopharyngeal nerve blocks as the nerve
is thought to be the cause of pain in Eagle syndrome. Both
techniques proved to be effective but the greater precision
using ultrasound-guidance provided a more prolonged
period of pain relief [34]. Three patients received medical
management with pregabalin in Malik et al.’s series. This
appeared beneficial, although only with continuous use in
two out of three patients [33].

In the largest series, Maru and Patidar’s 332 patients
underwent transoral styloidectomy under a local anaesthetic
with no recurrence reported at 6 weeks [32]. Four further
studies performed styloidectomy via transoral robotic sur-
gery [35], traditional transoral approach [30, 31, 33] or tran-
scervical approach [30, 31, 35] all of which reported largely
positive outcomes.

Across all articles, complications were uncommon.
Waters et al. described two cases of temporary mild mar-
ginal mandibular and hypoglossal nerve weakness with tran-
scervical approach [30]. Hardin et al. reported 24% experi-
encing first bite syndrome, where patients experience severe
facial pain with the first bite of a meal, and 19% reporting
numbness, both of which were temporary [31]. The opera-
tive approach these patients underwent was not specified.

Medical management includes analagesia, steroid injec-
tions, anticonvulsants and antipsychotics [29]. The evidence

supporting surgical management of Eagle syndrome is pre-
dominantly from limited case series in which preoperative
CT imaging has confirmed the diagnosis followed by tran-
soral or transcervical styloidectomy. There has been debate
over optimal approach. The former is associated with a
shorter intraoperative time and no external scar, but can
be limited by poor exposure and lighting, increasing risk
of damage to neighbouring neurovascular structures, e.g.,
carotid artery, vagus nerve. The latter approach facilitates
exposure of the entire styloid length potentially enabling
total styloidectomy which may prevent persistent symptoms
due to remnant styloid bone and is associated with a higher
risk of infection, a longer general anaesthesia, a neck scar
and a risk of damaging the facial nerve (CNVII) [29, 30].
Transoral robotic surgery confers advantages of superior
instrument manoeuvrability and endoscopic visualisation
and has been performed in selected number of patients [29].

Meta-analyses performed found no statistical difference
between the management strategies quoted within the three
papers (Waters, Fitzpatrick, Malik) based on outcome meas-
ured by resolution of otalgia and interventional route (tran-
soral vs transcervical). This is likely due to the heterogenic-
ity of the studies and small numbers of patients (Fig. 2a, b).

Neuralgia

Neuralgia typically causes lancinating pain in the distribu-
tion of the affected nerve in the absence of neurologic defi-
cit. Neuralgic pain manifesting as otalgia can be attributed
to several nerves including the trigeminal, glossopharyngeal,
facial and sphenopalatine nerves [1]. Due to the complex
sensory innervation of the ear with overlapping contribu-
tions from CN V, VII, IX and X preoperative diagnostic
tests, e.g., nerve blockade studies may not aid in differen-
tiating neuralgias. Pharyngeal cocainisation may allude to
glossopharyngeal neuralgia. MRI is useful to rule out other
pathologies and can demonstrate neurovascular compres-
sion, although this is not always reliable.

We reviewed nine retrospective case series published
between 1991 and 2021. Papers describe isolated geniculate
neuralgia (GN) also known as nervus intermedius neuralgia
(NIN) [36-38], cases with also likely concomitant trigemi-
nal (TG) and/or glossopharyngeal neuralgia (GPN) [39-42],
neuralgia of the sensory auricular branch of the facial nerve
[43] and GPN attributed to Jacobson’s nerve [44, 45].

Nervus intermedius neuralgia

Robblee et al. described medical management of NIN with
amitriptyline, gabapentin and carbamazepine reporting
favourable outcomes [46]. Seven case series describe surgi-
cal management of NIN in which nerve sectioning, micro-
vascular decompression (MVD) or a combination of both
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were performed on differing nerves (nervus intermedius
(NI) + geniculate ganglion (GG), CN V, CNVII/VIII, CN
IX and X).

Fernandes et al. performed MVD only and reported a
high success rate in seven out of eight patients [36], while
three other series [38, 40, 41] described a further seven
patients, all with favourable outcomes following MVD
alone for NIN. Of studies which reported outcomes for NI
sectioning alone, Peris-Celda et al. and Clifton et al. found
that two of four patients and four of five patients, respec-
tively, experienced favourable pain outcomes [38, 40]. The
majority of studies described combinations of NI and/or
other nerve sectioning and MVD. In the largest series, 64
patients underwent NI+ GG sectioning with 63 of 64 hav-
ing excellent pain relief [37]. NI sectioning and MVD was
performed in two studies with pain relief experienced by
14 of 16 patients [38, 41]. Overall results showed a good
response to all treatments.

Five studies used the retrosigmoid approach to the NIN
[36, 38-41], while Pulec used the middle cranial fossa
approach [37]. Rupa et al. performed the middle cranial

0.3 0.4 0.5 0.6 0.7 0.8 0.9
(b)

fossa approach for GG, posterior cranial fossa approach for
NI, CN IX and CN X sectioning and a combined posterior-
middle fossa approach for GG and exposure of NIN, CNV,
CNIX and CNX [42].

With regard to complications, four series [37, 39, 41, 42]
reported temporary facial nerve palsy; however, there were
no cases of permanent facial nerve palsy. Six patients experi-
enced CSF leak across the series. The only major complica-
tion reported is by Clifton, who described one patient with
unserviceable hearing loss [38]. Pulec highlighted that all 64
of his patients had an expectant non-lacrimating eye on the
involved side; a result of greater petrosal nerve excision [37].
In general, patients were spared deficits in taste and lacrima-
tion unless there was destruction of the geniculate ganglion.

In general, MVD or NI sectioning is considered follow-
ing failed medical therapy with anticonvulsants or antide-
pressants. The literature suggests the procedures are effec-
tive, though the evidence base is poor. Studies have thus
far failed to demonstrate any significant difference between
the surgical techniques. We attempted to compare the tech-
niques; however, heterogeneity of surgical procedures with



multiple studies performing sectioning of differing nerves or
MVD made interpretation of the results difficult. This may
be attributed to concerns of an alternative or confounding
neuralgia, although not all series specify this. Indeed, Lovely
and Janetta supported the prophylactic MVD of CN V and
IX-X in patients who underwent NI sectioning reporting
pain relief in 90% of patients [41]. Peris-Celda included
MVD or sectioning of CN V or IX—X in most patients who
underwent NI sectioning and also report generally favour-
able outcomes [40]. Rupa et al. were even more aggressive
performing multiple nerve sectionings, reporting an over-
all success rate of 72.2% [42]. The benefit of combination
procedures may be attributed to the complex overlapping
sensory innervation of the ear. Conversely, Fernandes et al.
advocated MVD of CNVII/CNVIII complex alone demon-
strating good outcomes [36].

With regard to morbidity it does seem reasonable to infer
that sectioning of neural structures is associated with more
permanent sequelae. Indeed, Pulec’s 64 patients experienced
an ipsilateral non-lacrimating eye secondary to geniculate
ganglionectomy [37], while most of the complications expe-
rienced by patients undergoing MVD in Fernandes et al.’s
series were temporary [36].

Neuralgia of the sensory auricular branch of the facial
nerve

Ulubil et al. presented a less invasive approach to treat three
patients diagnosed with idiopathic recalcitrant otalgia of
the sensory auricular branch of CN VII. They sectioned the
sensory branch along the posterior wall of the ear canal via
a standard mastoidectomy approach. Due to the extracranial
nature potential morbidity is reduced compared to intrac-
ranial procedures. No patients had any complications and
patients remained symptom-free at 1-year follow-up. With
no further reports in the literature and given the branch is
a disputed structure, validation in larger cohorts is required
[43].

Glossopharyngeal neuralgia

Roberts et al. described tympanic plexus neurectomy for
intractable otalgia in 12 patients (13 ears) with no associ-
ated morbidity. 69.2% of their cases had complete resolution
(of which three underwent revision surgery), while 15.4%
had partial benefit from the procedure [44]. Reddy et al. per-
formed endoscopic tympanic neurectomy in eight patients
with otic neuralgia refractory to medical management, four
of which underwent an additional procedure for concurrent
pathology (hyperacusis, autophony, imbalance, semi-circu-
lar canal dehiscence). According to their results all patients
were pain free at 9-month follow-up, although one patient
necessitated a repeat procedure [45].
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The literature on tympanic neurectomy for neuralgic otal-
gia is rare albeit 11.3% of patients with glossopharyngeal
neuralgia are thought to have isolated otalgia [44]. Reddy
et al. propose that otic neuralgia may be a result of post
infectious or traumatic insult to the tympanic nerve com-
parable to the pathophysiology of post-herpetic neuralgia.
Recurrence of symptoms has been attributed to regrowth
of the nerve and thus Reddy et al. advocate an endoscopic
approach due to enhanced visualisation enabling a more
accurate and complete neurectomy [45]. Although Roberts
et al. largely performed the procedure microscopically an
endoscope was used to aid visualisation of Jacobson’s nerve
for their revision cases [44].

Due to the heterogeneity of the surgical techniques and
lack of consistent outcome data confounded by generally
small cohort sizes in the included studies, statistical analysis
was not possible for neuralgias in this review.

Migraine

Teixido et al. evaluated the response of otalgia, for which no
cause had been identified despite a full workup, to migraine
treatment. Dihydroergotamine nasal spray was employed as
abortive treatment in patients experiencing infrequent long-
lasting episodes of otalgia, while prophylactic treatment
included tricyclic antidepressants, beta-blockers, calcium
channel blockers and sodium channel blockers. He found
that 92% responded to migraine therapy. Interestingly, while
65% of patients met International Headache Society criteria,
otalgia not headache was the primary complaint [47].

Gastro-oesophageal reflux disease (GORD)

Observational studies of GORD suggest that otalgia may
be present in up to 40% of cases of GORD. Mohammedi
et al. showed that 83% of 55 patients with confirmed GORD
in history and at least one physical sign on flexible nasen-
doscopy (including, amongst others, pachyderma laryngitis
and inflamed arytenoids) had a positive response to 6-month
treatment of lifestyle advice and a proton pump inhibitor
[48].

Anterolateral tip of mastoid syndrome (ATOM)

A very specific syndrome, named ATOM by the authors, and
generally affecting patients following a post aural incision
for mastoid surgery was treated using lidocaine injections
in 11 patients with benefit to 10 of them. These patients had
very specific tenderness at the anterior tip of the mastoid
process. All patients had ear surgery in the past at least 3
months before enrolment in the study (to exclude acute post-
operative pain). All of the 10 patients who benefitted from
lidocaine injections were relatively pain free at 1-month
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follow-up and the two who had relapsed at the 10-month
follow-up had re-injection. The pathophysiology remains
unknown [49].

Rheumatic disease

Otalgia with a normal ear has been recognised as a feature of
rheumatoid diseases. One publication has alluded to a novel
neurological disorder in three rheumatic disease patients
defined by a triad of facial weakness, otalgia with neuro-
pathic features and hemifacial spasm. Intravenous immu-
noglobulin was successfully used to treat one patient [50].

Other

Interestingly, despite known associations of secondary otal-
gia with other non-malignant head and neck pathologies, for
example, sinonasal and salivary gland disease, our search
did not yield original articles meeting the search criteria on
many such topics.

Discussion

Quality of evidence and potential bias in review

This systematic review aimed to analyse the available evi-
dence base for the aetiology and management of secondary

otalgia focussing on non-malignant causes. TMJD, Eagle
syndrome and NIN were the most commonly described
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conditions. We appreciate that the majority of the conditions
described in the review are associated with otalgia without
definitive proof of causation and multiple aetiologies may
account for the patient’s otalgia. Furthermore, many of the
diagnoses are based on clinical judgement, which may be
subjective. The majority of the included 44 articles were
level four case series according to the Oxford Centre for
Evidence-based medicine grading. Thus, the overall quality
of the studies and evidence for most causes and interventions
was judged to be poor. That said, most articles retrieved
were on TMJD, and its management was associated with the
highest quality of evidence with three randomised controlled
trials conducted in Italy, Finland and Brazil. There was one
further RCT included in our review on management of Eagle
syndrome from India.

The literature focussing on secondary otalgia and other
causes, for example, sinonasal disease, migraine, or thoracic
conditions appears scarce. This could be attributed to the
fact that otalgia may not be the predominant symptom in
these pathologies contributing to the diagnostic challenge.
Likewise, although several neuralgias have been implicated
in secondary otalgia, our search yielded articles predomi-
nantly centred on those being described as NIN despite
its rarity. Our search indicated that other neuralgias had
stronger associations with symptoms other than otalgia,
e.g., throat or facial pain and thus were excluded from our
review. It is important to note that in many cases the ascrib-
ing of neuralgic pain to a particular nerve seems arbitrary in
the literature. We acknowledge there were no studies on the
surgical management of TMJD in patients with secondary



otalgia perhaps reflecting the more predominant musculo-
skeletal symptoms and response to conservative approaches.

Summary

Treatment of secondary otalgia is dependent on the diag-
nosis. Figure 3 outlines a decision-making algorithm guide
based on the evidence we have reviewed.

Limitations

Our study was limited by several factors. We recognised
that we had chosen to study a fairly niche topic; however,
the applications to a general practice or ENT clinic is vast
with otalgia being a very frequent presenting complaint. As
a result of the myriad aetiology to this presentation, we rec-
ognised that the evidence base to each individual cause and
its management was likely to be poor and hence incorporated
a wide and extensive search result to ensure all grounds were
covered. This is also reflected in our meta-analyses, which
found no real difference in management strategies due to the
heterogeneity, which includes duration of follow-up, and low
power of the studies.

Conclusions

Most of the published literature on the aetiology and man-
agement of conditions associated with referred otalgia is
level 4. The patient presenting with referred otalgia is a diag-
nostic challenge. The differential diagnosis is vast and thus
knowledge of the complex neuroanatomic innervation of the
ear is imperative. Systematic and diligent assessment and
management is needed to diagnose and treat the underlying
pathology. In some instances, a 'trial and error' approach
may need to be employed.
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