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Tinnitus
Invloed van geluid, nek en kaakgewricht
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Definitie

• ‘Auditieve perceptie van geluid in afwezigheid
van omgevingsgeluid’

• Objectief (lichaamsgeluiden)

• Subjectief (auditieve dysfunctie)

• CAVE: auditieve hallucinaties
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Prevalentie

• 10-15% volwassenen (Demeester et al., 2007)

• 57–78% muzikanten (Lüders et al., 2016)

- Percussie: 57%

- Snaar: 71%

- Blaas: 75%

- Versterkt: 78%

• Grote associatie met gehoorverlies (Lüders et al., 2016)
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Soorten Tinnitus

• Objectief vs subjectief

• Acuut vs chronisch

• Pulsatiel vs non-pulsatiel

• Lage Hz vs hoge Hz
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Etiologie

• Pulsatiele tinnitus

- Normaal auditief systeem

- Lichaamsgeluiden

• Benigne hersen overdruk
• Stenose A. carotis
• Abnormaliteiten of tumoren in bloedvaten
• Vasculaire compressie
• Gewrichtsgeluiden
• …
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Etiologie

• Non - pulsatiele tinnitus

- Dysfunctie auditief systeem
• Cochlear

• Geluidstrauma
• Z. v. Meniere
• Aspirine
• …
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Etiologie

• Non - pulsatiele tinnitus

- Dysfunctie auditief systeem
• Cochlear

• Neurophysiologisch (Jastreboff et al.)

• Angst
• Depressie 
• …
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Etiologie

• Non - pulsatiele tinnitus

- Dysfunctie auditief systeem
• Cochlear

• Neurophysiologisch (Jastreboff et al.)

• Somatisch

• Spierspanning
• Nekproblemen
• TMJ problemen
• …
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Etiologie

• Non - pulsatiele tinnitus

- Dysfunctie auditief systeem
• Cochlear

• Neurophysiologisch (Jastreboff et al.)

• Somatisch

• Centraal zenuwstelsel

• Tumoren
• Neuro-vasculaire conflicten
• …
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Etiologie

• Non - pulsatiele tinnitus

- Dysfunctie auditief systeem
• Cochlear

• Neurophysiologisch (Jastreboff et al.)

• Somatisch

• Centraal zenuwstelsel

• Fantoom model na deafferentiatie (Moller et al.)

• Gehoorverlies
• …

11

Diagnose

• Anamnestisch gesprek

• NKO onderzoek

• Audiometrie

- Luidheid (objectief)

- Frequentie 

- Gehoorverlies

• Tinnitus vragenlijsten

- Luidheid (subjectief): VAS

- Hinder: questionnaire (TQ or TFI)

• MRI hersenen
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Somatische tinnitus

• Gerelateerd aan somatisch systeem

- CWK

- TMJ

• Oorzaak tinnitus

• Veranderen intensiteit/type
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Somatische tinnitus: 
neurofysiologie

(Levine, 2004)
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Somatische Tinnitus

• Diagnostische criteria (Sanchez et al.):

- Evident history of head or neck trauma

- Tinnitus association with manipulation teeth, jaw or 

cervical spine

- Recurrent pain episodes in head, neck or 
shoulder girdle

- Temporal coincidence of onset or increase of pain and 

tinnitus

- Increase of tinnitus during inadequate postures
during rest, walking, working or sleeping

- Intense bruxism periods during the day or night
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Tinnitus en muzikanten

• Vaak voorkomend symptoom

- 20–78% (Lüders et al., 2016 en Stormer et al. 2017)

• Relatie gehoorverlies, MAAR… (Stormer et al., 2017)

- Slechts 37,8% gehoorverlies

- Relatie angst (35%)

- Relatie depressie (14%)

- Relatie Nekklachten?

- Relatie Kaakklachten?
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Muzikanten en TMD

• Prevalentie: 48-61% (Yang et al. 2017, Nishiyama et al. 2017)

• Vnl. blaasinstrumenten

• Musculaire dysfunctie

• Klikken

• Beperkte mondopening
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Muzikanten en nekproblemen

• Prevalentie: 80% (Cruder et al. 2018)

• Vb. violisten:

- Dysfunctie diepe nekflexoren (Steinmetz et al., 2016)
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Neck/TMJ dysfunction and tinnitus

• Challenges
- Diagnosis somatic tinnitus

• Mainly based on medical history

- Linked to myofascial dysfunction
• BUT which structures affected?

• BUT neck/TMJ dysfunction in other tinnitus patients?

- Evidence for physical therapy?
• Treatment effect?

• Prediction of outcome?
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Retrospective study
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Retrospective study
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Neck dysfunction and tinnitus

• Setting:
- Tertairy tinnitus clinic UZA

• Patients:
- Inclusion: chronic subjective tinnitus (> 3 months)

- Exclusion when suffering from:

• Meniere’s disease

• Middle ear pathology

• Intra cranial pathology

• Cervical spine surgery

• Whiplash associated disorders

• Temporomandibular dysfunction

23

Neck dysfunction and tinnitus

• Assessment:

• Cervicogenic Somatic Tinnitus (CST): 
predominant feature: temporal coincidence 
onset/increase neck pain and tinnitus
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Neck dysfunction and tinnitus

• Cervical Spine Assessment:
- Neck Bournemouth Questionnaire (NBQ)

- Manual clinical cervical spine tests

- Therapist and patients blinded to ENT diagnosis
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Cervical spine dysfunction
Michiels S. et.al., Otology & Neurotology, 2014

• n=87, age: 50 ± 14 years

• 43% CST

• 46% neck complaints

• Tinnitus characteristics
Test Total 

population
CST Non-CST P

VAS-
loudness

51 (25) 51 (25) 50 (25) 0.815

Tinnitus 
Questionnaire

41 (17) 44 (19) 38 (16) 0.122

Hyperacusis 18 (8) 19 (8) 17 (8) 0.208

CST: cervicogenic somatic tinnitus
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Test % from total % from

CST

% from 

non-CST

P

Modulation 13 19 8 0.130

NBQ > 14 

points

56 79 40 <0.001

Manual rotation 49 68 36 0.004

AST 30 47 18 0.004

Manual rotation

+ AST

26 49 10 <0.001

Strenght DNF 32 39 27 0.252

Endurance DNF 67 61 71 0.350

Trigger points 63 81 50 0.003
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Test % from total % from 

CST

% from 

non-CST

P

Modulation 13 19 8 0.130

NBQ > 14 

points

56 79 40 <0.001

Manual rotation 49 68 36 0.004

AST 30 47 18 0.004

Manual rotation

+ AST

26 49 10 <0.001

Strenght DNF 32 39 27 0.252

Endurance DNF 67 61 71 0.350

Trigger points 63 81 50 0.003
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Test % from total % from 

CST

% from 

non-CST

P

Modulation 13 19 8 0.130

NBQ > 14 

points

56 79 40 <0.001

Manual rotation 49 68 36 0.004

AST 30 47 18 0.004

Manual rotation

+ AST

26 49 10 <0.001

Strenght DNF 32 39 27 0.252

Endurance DNF 67 61 71 0.350

Trigger points 63 81 50 0.003
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Test % from total % from 

CST

% from 

non-CST

P

Modulation 13 19 8 0.130

NBQ > 14 

points

56 79 40 <0.001

Manual rotation 49 68 36 0.004

AST 30 47 18 0.004

Manual rotation

+ AST

26 49 10 <0.001

Strenght DNF 32 39 27 0.252

Endurance DNF 67 61 71 0.350

Trigger points 63 81 50 0.003
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TMJ dysfunction and tinnitus

• Setting:
- Tertairy tinnitus clinic UZA

• Patients:
- Inclusion: 

• Chronic subjective tinnitus (> 3 months)

• Tinnitus attributed to TMD (ENT + dentist)

- Exclusion when suffering from:

• Meniere’s disease

• Middle ear pathology

• Intra cranial pathology
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TMJ dysfunction and tinnitus

• Assessment:

• TMD related Somatic Tinnitus: predominant 
feature: temporal coincidence onset/increase 
TMD and tinnitus
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TMJ dysfunction and tinnitus

• TMJ assessment

• TMD pain screener

• Physical examination of masticatory system 
(DC/TMD)
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TMJ dysfunction and tinnitus
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TMJ dysfunction and tinnitus
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TMJ dysfunction and tinnitus
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Neck Treatment,

• Setting

- Tertairy tinnitus clinic UZA

• Patients

- Severe chronic non-fluctuating subjective tinnitus

- Tinnitus been stable for min. 3 months

- Neck complaints (NBQ > 14)
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Treatment

• Intervention

- Therapists
• MSc. PT + MT

• Trained

• Guided referral

- Multimodal care

• Manual mobilizations

• Exercise therapy

• Home exercises
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Treatment

• Intervention

- 12 sessions

- 30 minutes

- 6 weeks

40 41
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Neck Treatment

• Outcome parameters

- Tinnitus Functional Index (TFI)

- Neck Bournemouth Questionnaire (NBQ)

- Clinical tests:

50 51

52

Treatment

• Study design

53
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Treatment
Michiels S. et.al., Manual Therapy, 2016

• Demographics
Characteristic Immediate-start 

group

Delayed-start 

group

Total p

Number of subjects 20 20 40 1.00

Age (SD) 46(14) 52(12) 50(13) 0.26

TFI (SD) 50(23) 51(18) 51(21) 0.91

NBQ (SD) 37(10) 32(12) 35(11) 0.15

VAS tinnitus 6(2) 5(2) 5(2) 0.55

Hyperaccusis 20(9) 19(9) 19(9) 0.88

Manual rotation + 

AST

68% 37% 53% 0.05

AST 74% 53% 63% 0.18

Trigger points 79% 84% 82% 0.68

Provocation of 

tinnitus

11% 11% 11% 1.00
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Treatment
Michiels S. et.al., Manual Therapy, 2016

• Evolution of NBQ (n=38)
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Treatment
Michiels S. et.al., Manual Therapy, 2016

• Evolution of TFI (n=38)
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Treatment
Michiels S. et.al., Manual Therapy, 2016

• Evolution of TFI
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Treatment
Michiels S. et.al., Manual Therapy, 2016
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Treatment
Michiels S. et.al., Manual Therapy, 2016

Post Treatment Follow-up

Not improved Improved p Not improved Improved p

Change in 
TFI

+0.67 (4.78) -11.89 (21.43) 0.02* +2.42 (8.28) -16.89 (26.56) 0.001*

Change in 
NBQ

-15.19 (17.17) -18.32 (15.03) 0.57 -13.07 (18.28) -6.38 (24.63) 0.41

• Characteristics improved patients
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Discussion & conclusions

• Effect physical therapy

- 53% substantial improvement

- But no sign. ≠ in TFI � responsiveness?

• Future research

- Other outcome measures

TFI: Tinnitus Functional Index
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Prognosis
Michiels S. et.al., Musculoskeletal Science and Practice, 2017

• Prognostic indicators

- Co-variation

- Low-pitched + increase during inadequate 
postures

Tinnitus
Invloed van geluid, nek en kaakgewricht


