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Clinical Features and Associated Comorbidities:
Comprehensive Evaluations to

Vestibular Migraine &
Migraine-associated Tinnitus
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Migraine: More Than a Headache

* Migraine: believed to be a genetic and
trigger related neurovascular disorder
—> Cortical spreading depression of Ledo
— A trigeminovascular system disorder

- Associated with lower levels of Serotonin

- More released Calcitonin gene-related peptide (CGRP)

e (Cause aura
e Activate CN V afferents

e Vasoconstriction of brain and alter BBB
permeability

hryigoe ¥
I

o Gilmore, B; Michael, M. American Family Physician. 2011; 83 (3): 271-80
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Aura / Prodrome of Migraine / VM

* Presented episodes of “central neuronal
hyperexcitability ” or “sensory hyperreflexia”

* “Visual aura” waving, shadow, lightning;
“Alice in Wonderland syndrome”...

* Photophobia

* Phonophobia; hyperacusis

* Osmophobia

* Vertigo/dizziness/desequilibrium

* Acute onset of generalized fatigue

* “Brain fog”: Rapid onset of cognitive deficit
* Allodynia

* Irritable bowel; “Abdominal migraine”




Diagnostic Criteria of Vestibular migraine (VM)

A.

B.

D.

1. Vestibular migraine

At least 5 episodes with vestibular symptoms' of

moderate or severe intensity”, lasting 5 min to

72 hours”

Current or previous history of migraine with or with-

out aura according to the International Classification

of Headache Disorders (ICHD)"

One or more migraine features with at least 50% of

the vestibular episodes”:

- headache with at least two of the following char-
acteristics: one sided location, pulsating quality,
moderate or severe pain intensity, aggravation by
routine physical activity

- photophobia and phonophobia”,

- visual aura’

Not better accounted for by another vestibular or

ICHD diagnosis”

B.

2. Probable vestibular migraine

Al least 5 episodes with vestibular symptoms' of
moderate or severe intensity”, lasting 5 min to
72 hours”

Only one of the criteria B and C for vestibular mi-
graine is fulfilled (migraine history or nugraine fea-
tures during the episode)

Not better accounted for by another vestibular or
ICHD diagnosis™

% Barany Society & IHS Criteria, 2012:
A. B/h3EmARD o PERBEELT
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Characteristics of Vestibular migraine (VM)

* Peak: 30 — 50 y/o; the most cause of “young vertigo”
*M:F=1:5

* 1/3-2/3 patients had a family history of
migraine/VM.

* > 40% migraine patients have vestibular symptomes.

* 50% patients got vertigo/dizziness episodes without

headache.
* While getting older, headache,, but vertigo
e 20% true vertigo, 80% dizziness or imbalance L
e Duration of vestibular symptoms: minutes to hours
. . Y p JOHNS HOPKINS
 The most diagnosis of vertigo by otoneurology MEDICINE

specialists in US

Teixido M, Carey J. Migraine - More than a headache. Otolaryngol Head Neck Surg 2014;14:1-14.



__ Sinus __J _Tension J Migraine J Cluster

Migraine

Prev. < 1%, mostly in

Sinogenic Tension

Only with sinogenic %%, F>M, Prev. 80%

, : M:F = 1:3~5 :
lesion in age 20-40 smoking young males
5 5[57 .
Localization to sinuses Bi-frontalg: 2%, L{sually sudden: Short Iastl.ng, shf':\rp
gradually onset unilateral, pulsatile retroorbital pain

Associated with

Sinus infection, tumor Multifactoral, Anxious, dramatic
or MTS less painful SEI D] extremity
aura(15~30%)
Purulent rhinorrhea No N/V N/V No N/V
Nasal congestion Neck/shoulder pain  Photo/phonophobia

Nasal Mx or Surgery  Analgesic, Physical Tx Analgesic, Triptans 100% 02, Triptans

k 2’)"‘;:'."”"".’5'\.'mn
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VM in Taiwan:
Similar Presentations as Westerners?

Patients History, PE Statistical
Diagnosed Audiometry Data
with VM DHI / MSQ Analysis

OPD Patient ' Retrospective SPSS
2020/05-2023/03 Analysis Ver. 22
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i &= [ERF &3 Dizziness Handicap Inventory

8% # FEgt ¥ & (Dizziness Handicap Inventory, DHI )

Dizziness Handicap Inventory

s 4 ﬁﬁﬂﬂ - Instructions: The purpose of this scale Is to identify difficulties that you may be experiencing
- - because of your dizziness. Please check “always”, or “no” or “sometimes” to each question,
== e =T Answer each question only as it pertains to your dizziness problem.
HEimE . = TR P B Ean LS
ik — e R BT AR S AL TRIE ¢ vt | e | A o — Ao | Samgines | e
T up Incréase your probiem
P1 [ B B N TR HEE © 0 2 a e R O B oo = = =
E2 | BEATETEE - BB HEE? 0 2 4 F3 | Because of your problem, do you restrct your travel for
F3 | ELATHIEE  SEEIEH TN PRI B 0 2 a business of pleasure? 0 e S
P4 | TR T SR EE Y ES SN TAIER 7 0 2 2 ) B N O S ST O 0 0
F5 | RIENE SRR L ek F SR EEE ¢ 0 2 4 F8 [ Because of your probem, 00 you have Gty geting » - =
F6 | RIEE SEBEIRE THOE - BEPTE EEE | o 2 a into or out of
e Fé | Does lem ficantly restrict r paricipation
F7 | PR R S ¢ o [ 2 | a I e s s e Sk it to e soo. | ® o o
Co | EMEIE EERIERE - RAEE - BhIE - HTR A SRR movies, dancing of to parties?
Py g - 0 2 4 F7 | Because of your problem, do you have difficulty reading? @] Cl ]
BE5S O EEInAER | F8 | Does performing more ambilious activities ke sports,
9 | EATHERIEREN - mEE T AueE AN TRE | o 2 4 dancing, and househokd chores, such as SWeeping of o o @]
£10 | IMEESEBEREN « f i E AR ? 0 2 a putting dishes away, increase your problem?
P11 | STUEHIFR AN & I A ERAE 7 0o | 2 | a i e e e e e o o o
F12 | nEE AR ER MBS LSRG 7 0 2 4 E10 | Because of your problem, have you been embarrassed in - O 0
P13 | SIEAHTEAR_EOS - SR Al SLENITATEANS 7 0 2 4 P11 I)rgn;uoa'ck mov:ments of your head Increase your problem? | [
F4 | DR EEEMERECHS RN E R ESEIERE? | o 2 a F12 | Because of your probiem, 00 you avoid heighis? 0
£15 | AANIEE - HES 8B E  RehTET ¢ 0 2 4 P13 [ Does fuming over in bed increase your problem’? 8]
Fi6 | EAEMENE » CEE =B S HFIA E S A EEEE ¢ o | 2 | a T e e ot T YL o o O
P17 | BT ATIE L SN TERIE ¢ 0 2 4 E15 ggclame of yo;g w;wT. are you afraid people may think | 0o 0
£18 | ITEE AT S S ¢ 0 2 2 you are intoxicated?
F16 | Because of , IS It cificult 1 [! f
F1s | AT EE HERe L S B AR ¢ o 2 | a et IARERA || . o O
E20 | Eame i irEEeEiHBE— TR " 0 2 4 P17 | Does walking down a sidewalk Increase your problem? O ] |
21 | AATHEE 26 AL E TR HESER T o | 2 | a G | OS5 YT prodim, 1 R R nrmi D s o 8
£22 | TEE ASEERER TR Z 7 AR REE EEE? | o 2 4 FT5 | Because of your problem, 5 GHcuR for you 1o wal = = =
£23 | AATHEE  CETSEEE 0 2 2 around your house in
E20 | Because of X frand o stay home
F24 | BFI R EE TE T B L FS B EE 7 o | 2z | a el el it i u) al 0
P25 | EEEEINTATEAE ¢ 0 2 4 g; gecause of your m do you feel mmm” @] W] (@]
REREFATIEERE  TrEFEES A SRS - i ' 0 o
- Jacobson GP, Newman GW, 1950. E23 | Because of your problem, are you depressed? ] @] @]
F24 | Does your problem inferfere with your job or household
E E p #8ay- responsibilities? - 0 @
P25 | Does bending over increase your problem? | 0 0




VR4 B E SR MSQ ver 2.1

12 58 4 7% 2 W 3 F(Migraine-Specific Quality of Life Questionnaire, MSQ, ver. 2.1)
BHHE - HEB# -
THHESEEEERNERE  THEEFEEEFITRETEE -
‘ ~ R
EEEEEE—ERLAE RS FEE | & | 8 || ¥ | 2| 2
JEHNEEEERESECIEE - || B | S| Role function-restrictive (RR)
CHECER SR A A | hav s interfered with how well you dealt with family, fnends, and oth vk 1 you?
. EEEEE T E T 5= AT R R R . . ] 1[ | have mugraines inte z:ru with how well you dealt with family, fnends, and others who are f, o8¢ 10 you?
TREAYACE SRS T 2 [...] bave migraines interfered with your leisure time activities, such as reading or exercising”
5 hﬁaﬁ%ﬁ@ﬁ?waﬂjﬁ"ﬁa SEE - FIHIE B 5 2 s < . 3 [...] have you had difficulty in performing work or daily activities because of migraine symptoms?
AR aEEEE v 1(...] did migraines keep you from getting as much done at work or at home?
3 Fﬂﬁ.{%ﬁ@aﬁrﬁ;ﬁ; AT TiERH ] 5 3 s 5 6 5 [...] did migraines limit your ability to concentrate on work or daily activitics?
RA EEERETENSEE Y 6 {...] have migraines left you too tired to do work or daily activities?
wt =EAAEEE  TRERLEI—EE 1 5 3 4 < 6 7 [...] have migraines limited the number of days you have felt energetic?
SERETERE S PSR Role finction-preventive (RP)
w5 FEEESE T L FERESEEEH 1 3 3 4 5 5 8 [...]) have you had to cancel work or daily activities because you had a migramne?
BHEZRSEL? 91...] did you need help in handling routine tasks such as every day houschold chores, doing necessary
6 EEEETECEESEHIERAESE 1 5 3 A < . business, shopping. or caring for others, when you had a migraine?
AR e
EEEERY 10 [...] did you have to stop work or daily activities 1o deal with migrmne symptoms?
. HEEERE  SESEEamn 1 2 3 a 5 5 11 [...] were you not able to go to social activities such as parties, dinner with friends, because you had a
H a7 migraine?
g ECEHEEEEESE  BEELEI0E 7 ) 3 4 5 6 Emotional function (EF)
RP N . e
TiEst A EEeneEEE 7 12 [...) have you felt fed up or frustrated because of your migraines?
Eﬂ?fﬁaﬁg@ﬂ?‘ %@%gtﬁﬁﬁ 13 [...] have you felt like you were a burden on others because of your migraines?
g 'tzg%ﬁ—gEﬁIﬁz B2 1 2 ES 4 3 b 14 [...] have you been afraid of letting others down because of your migraines?
10 EREEEFTEEETOHIEREE 11213l als]s
EED  HEEREEITEAR Y
w1l TEESEEESE  BIEEE 1 la2l3lals!s
ii,{ié‘* BEEEEEE - EEEET
ﬁ*;‘fﬂ:ﬂ" TEEEET
212 | 2 E,{%E%Ef RERBER |, 3|45 |5
EEEIEEERET
g 4"-‘R = :I"‘R
r13 E ; f_gﬁ;}fﬁ% BERERIRE |, 34|56
u
it ﬁ:b._\ _'_A'E
1| ERCEERALERERETRTER| | | , | 3 | 4 |5 | 6
BIARERL 7
Regins R, ot al. The paychometric properties of the Migraine-Specific Quality of Life Questionnaine version 2.1 (M50 in chranie
rmigraing patients, Qual Life Res. 2013 Jun; 22{5): 1123-33.
RR RP EF fE




Demographics & Typical Presentations of VM

 Cases fulfilled with the diagnostic criteria of VM (N=393)
= Gender: M : F=21.6% : 78.4% (mostly 1:5)
=>» Age: Mean 47.28 £ 15.51 y/o (Range: 11.0 — 83.0, median 47.41)
=>» BMI: 23.35 £ 3.86 kg/m?

* Typical symptoms within the diagnostic criteria:

Symptoms in the Criteria “- %, Other References

0
N e e e 360 91.6 91.8 94 Neuhauser H, et al. 2009
Photophobia 230 58,5 57.7 70 NeuhauserH, etal.2009
Phonophobia 237 60.3 37.1 64 NeuhauserH, etal. 2009
Visual aura 181 46.1 354 36 NeuhauserH, etal.2009
Definite VM 292 743 649 68.5 Divya C, et al. 2020

Probable VM 101 25.7 35.1 315 Divya C, et al. 2020

\OR[HM * Liu, Rauch, unpublished (US data)
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Associated Symptoms of VM &5 22 2

BE I Nl % | | _%OtherReferences
25

Subjective hearing loss 144 36.6 37.9 Goshtasbi K, et al. 2021
Bothersome Tinnitus 214 545 49.2 34 Goshtasbi K, et al. 2021
Aural fullness 169 43.0 31.4 54 Moshtaghi O, et al. 2019
Otalgia 47 12.0 145 65 Teixido M, et al. 2011
Sensation of true vertigo 153 389 67.0 20 Teixido M, et al. 2014
Osmophobia 80 204 13.8 10.7 Bah SC, et al. 2019
Gastroesophageal reflux 97 24.7 16.2 22 Bozena J, et al. 2008
Irritable bowel syndrome 143 36.4 7.5 42  Wongtrakul W, et al. 2022
Emotional / mental symptoms [l X RC L X : 2 X1 >50 Bah SC, et al. 2019
Sleep disorder / chronic fatigue [ b EIPL K’ 10.5 25.9 Tiseo C, et al. 2020
Cervicalgia 228 58.0 18.3 76.2 Ashina §, et al. 2015
Allodynia 153 389 10.5 61.1 Baykan B, et al. 2016
Brain fog 175 445 19.2 20.8 Divya C, et al. 2020

b GRoANS : -
RLE * Liu, Rauch, unpublished (US data)
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Co-morbid “Dizzy Diseases” with VM

“Mixed Diagnosis”

%, Other Study Reference

Definite VM-MD 20 5.1 13 Neff BA, et al. 2012
(Meniere’s disease, 2015 AAOHNSF) (dVMMD)

Probable VM-MD 144 36.6 38 Neff BA, et al. 2012
(Meniere’s disease, 2015 AAOHNSF) (pVMMD)

PC-VM 27 6.9 38 Ishii R, et al. 2021
(Postconcussion syndrome) (Migraine-mTBI)

BPPV-VM | 59 15.0 il Sfakianaki I, et al. 2021
(Benign paroxysmal postural vertigo) (recurrent BPPV-VM)

VM-MS 28 7.1 61.1 Beh SC, et al. 2019
(Motion sickness) (VM-MS)

vM-CGD 228 58.0 762 Ashinas, et al. 2015
(Cervicogenic dizziness) (M-cervicalgia)

VM,'PPPD o - - 17 Sarna B, et al. 2021
(Persistent postural perceptual dizziness) (PPPD-VM)

VM-MDDS 3 0.8 62.9 Beh SC, et al. 2021
(Mal de Debarquement syndrome) (MDDS-VM)

VM-ISSNHL 0.9 Mohammadi M, et al.

(Idiopathic sudden sensorineural HL)

(Migraine — ISSNHL)

2020




Definite VM v.s. ProbableVM
Definite VM| ProbableVM |
N % N °

Subjective symptoms % P value
Experience of true vertigo 98 40.5 21 36.2 0.549
Recurrent migraine headache 242 100.0 34 58.6 <0.001

Photophobia 173 71.5 16 27.6 <0.001*
Phonophobia 179 74.0 18 31.0 <0.001*

Osmophobia 63 26.0 7 12.1 0.024
Visual aura 140 57.9 17 293 <0.001*

Intolerance to visual change 37 15.3 6 10.3 0.334
Allodynia 119 49.2 19 32.8 0.024

rain fog 137 56.6 19 32.8 0.001
Chronic fatigue/poor sleep 93 38.4 10 17.2 0.002
Chronic or fluctuated hearing loss 96 39.7 17 29.3 0.144
Chronic or fluctuated tinnitus 146 60.3 26 44.8 0.032
Chronic or fluctuated aural fullness 116 47.9 25 43.1 0.508
Chronic or fluctuated otalgia 32 13.2 7 12.1 0.814

\

ORL-HNS
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J
‘P
\f Vestibular migraine (VM)

® Treatment:
e Education: “suit up”!

* Trigger management: drain the pool (triggers)

* Medication: Elevate the height (threshold)




*‘3\? Vestibular migraine (VM)

® Trigger management: 50% patient effective in 6-8 weeks

@ Environmental

Sudden light, odor, sound, weather change...
@ (A tons of) Food

Prepared, fermented, chemical added, gluten...
® Physical

Stress, hormone (menstrual period), H&N pain or

inflammation, poor sleep, starvation...

Teixido M, Carey J. Migraine - More than a headache. Otolaryngol Head Neck Surg 2014;14:1-14.
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Medical Treatment of VM (By order of escalation)

Best life habit adjustment, patient educations

Supplements: Riboflavin,

1%t line 3 Magnesium, Coenzyme Q10,
weeks PRN medications: antiemetics, antivertigo, pain killers H&N physical therapies
2" line CCBs, B-blockers: Flunarizine, Verapamil, Propranolol Muscle relaxants
Anticonvulsants
Topiramate (25mg per night as initial, Max 100mg)
Sodium Valproate (250mg BID, Max 500mg) Psychiatrist Consultation
Rehabilitation Consultation
31 line 2-6 TCAs (Vestibular rehabilitation)
months Amitriptyline (25 mg per night as initial, Max 100mg) Neurologist Consultation
Nortriptyline (25 mg per night as initial, Max 100mg)
SSRIs, SNRIs Botox A local injection
Triptans
Venlafaxine (Effexor®, 37.5mg per day, Max BID)
Vagus nerve stimulators
Acute  CGRP antagonists (VNSs)
4t [ine on Gepants (Rescue): Atogepants, Ubrogepants, Rimegepant Trigeminal nerve stimulators
Chronic Monoclonal Ab(Prevention): Erenumab, Galcanezumab,  (TNVs)
/Severe Eptinezumab, Fremanezumab Remote electrical

neuromodulators (RNS)

Teixido M, Carey J. Migraine - More than a headache. Otolaryngol Head Neck Surg 2014;14:1-14.




The Impact of
Migraine & Vestibular Migraine

on Audiometric Profiles
& Quality of Life

in Patients with Tinnitus
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Primary Tinnitus

* “Idiopathic” tinnitus, may or may not be
associated with SNHL

* 90% tinnitus patients have varying degrees
of hearing loss.

e Persistent tinnitus: > 6 months
* Bothersome tinnitus: Distressed, affected
QoL and/or functional health status

Tunkel DE et al. Clinical practice guideline: tinnitus. Otolaryngol Head Neck Surg.
2014 Oct;151(2 Suppl):51-540.




Tinnitus Handicap Inventory (THI)

* Developed by Newman et al. in 1996.

e 25 items -- Always (4 pts), Sometimes (2 pts)
& Never (0 pts)

* Total scores and severities:

Grade | 0-16  Slight
Grade Il 18-36  Mild
Grade Il 38-56 Moderate

GradelV  58-76 Severe
GradeV  78-100 Catastrophic

e Bi-directional translated in Traditional
Chinese in 2020

Newman CW, Jacobson GP, Spitzer JB. Development of the Tinnitus Handicap
Inventory. Arch Otolaryngol Head Neck Surg. 1996 Feb;122(2):143-8.




Auditory Process & Generation of Tinnitus




Molecular & Patho-physiology of Tinnitus

e “Generators of Tinnitus”

Factors contributing
to tinnitus
pathophysiology

Peripheral sources

- Cochlear damage and aberrant synaptic plasticity in the hair cells

- Impaired auditory nerve activity

- Absence of tonic random afferents leading to a loss of inhibition in
brainstem auditory regions

Central sources

- Aberrant central neural activity due to peripheral injury, acoustic
trauma, ageing, lifestyle, medication and others

- Increased excitation and loss of inhibition in dorsal cochlear nucleus
after tinnitus induction

Limbic system

- Impaired neural activity in the hippocampus, amygdala and basal
ganglia following tinnitus induction

- Tinnitus induces loss of the hippocampal volume, structural and
functional abnormalities in the amygdala and NAcc

Synaptic plasticity

- Noise exposure impairs synaptic plasticity in the hippocampus, alters
neurotransmission in the amygdala, NAcc and other limbic regions

Singh A, Smith PF, Zheng Y. Int J Mol Sci. 2023 Jun 8;24(12):9889.

Causes of HL:

CHL (COM, ossiculopathy, etc..)
SNHL(MD, ARHL, NIHL,
Ototoxicity, etc...)

Genetic factors
GABA receptors

Endo-cannabinoids(CB)
receptors
Dopaminergic pathways

GABA receptors
NMDA receptors



Common Predisposing Factors of Tinnitus

e “Amplifiers of Tinnitus”

Sleep Disorders

New, progressive or fluctuated
hearing loss from any cause

‘. ’\ ‘
Migraine or VM Myofascial Disorders




Psychiatric & Sleep disorders + Tinnitus @& S

 Taiwan native studies for the issue:

- 70.8% tinnitus with sleep difficulty, especially
old woman

— Tinnitus patients prone to have anxiety
disorder(42.1%) and depression (24.7%)

— Higher THI scores significantly associated with
higher sleep / psychiatric questionnaires scores
(PSQl, ESS, HADS-A, HADS-D)

—> “Tinnitus patients prone to have OSAS by
polysomnography. (p=0.024)" (Yen et al. 2022)

(Li et al. 2021)

@May both derived from the disorder within the limbic system.




Somatosensory Tinnitus (ST)

* Definition: Tinnitus can be modulated by
physical contact or movement.

™J HEAD AND NECK Pac:;\fay Spc.-:'t\mf

30,1% 24,4% ]

Auditory Cranial

Nerve Nerves
(VI (V, VII, IX, X)
EYE
6,4% r
Ventral Dorsal >MAV Medullary
LIMB NO MODULATION Cochlear Cochlez : ~Somatosensory Brain
8 59 30,6% Nucleus Nucleus ' ' Nucleus
2 /0
A\ g v

W
Tinnitus (=)

Ralli M, et al. 2017; Haider HF, et al. 2017; Levine et al. 2007




Tests for Detecting ST

* Neck, Jaw and eye movements
=>» Applying a reacting force ®§ if needed

CEC

Eyeball rotation

- I
Clenching Shoulder

A -
Fiae ANATY
» » "““‘, ey '
! .II
2 |
J A
Elevat]Qiius,
a
- 4’:‘ z;]
7 =1
W . =i
'J.flﬁ,' _:—\ nl
- g e )
N s
N

Jaw Advancement & Deviation




Migraine-associated Tinnitus (MAT)

e 20%-36% migraine patients have tinnitus. (3-fold risk)
» Possible interactions between CGRP and GABA

* No definite diagnostic criteria for MAT so far. (Lai, Liu; 2018)

* Major diagnostic criteria of “Cochlear Migraine”: migraine
features with recurrent or fluctuating unilateral SNHL

(After excluding all other possible
causes):

» Definite CM: migraine or VM + PTA-recorded fluctuated HL £
bothersome tinnitus

» Probable CM: migraine or VM + fluctuated bothersome
tinnitus

Benjamin T, Gillard D, Abouzari M, Djalilian HR, Sharon JD. Vestibular and auditory
manifestations of migraine. Curr Opin Neurol. 2022 Feb 1;35(1):84-89.
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e Total 298 cases, F - M =1 . 1
e Age: Median 58.03, range: 19.22 — 94.58 (yrs)
 BMI: Mean 24.34 * 3.59

e 125 cases with THI at the 15t visit (41.9%)
=» Medium: 32 (range 2 — 90)
= Mean: 34.99 (+ 21.01)




Factors Associated with Tinnitus

U U OLO 0 Cd "
e Male 149 50.0 49 39.2 33.45 0.308
Female 149 50.0 76 60.8 37.39 '
o Yes 198 66.4 85 68.0 34.71 0.895
No 100 33.6 40 32.0 35.60
Objective Yes 246 82.6 103 82.4 35.46 0.505
by PTA No 52 17.4 22 17.6 32.82 '
Yes 124 41.6 80 36.0 42.27 0003
No 174 58.4 45 64.0 30.90 '
Yes 70 23.5 27 21.6 50.00 0001
No 228 76.5 98 78.4 30.86
omatose Yes 60 20.1 27 21.6 38.95 0121
: No 238 79.9 98 78.4 32.84
Yes 117 39.3 52 41.6 41.04 0006
No 181 60.7 73 58.4 30.68
Sialais Yes 42 14.1 22 17.6 39.27 0.294
No 256 85.9 103 82.4 34.08
A Yes 60 20.1 24 35.2 37.00
y No 238 79.9 101 64.8 34.51 0.604
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e 20% ST test(+), 40% fluctuated cervicalgia or TMJ myalgia.
=» Prevalence of ST in our study: 20% ~ 40%

* The only contributing factor of a significantly higher total THI score:

" 4 Migraine or VM (23,5%, p<0.001, OR=19.41, mean score 50.00)

* More “non-HL tinnitus” with ST and MAT. (Amplified hidden HL?)
=>» All tinnitus patients: 34% subjective / 17% objective
= MAT: subjective (p=0.002) / objective (p=0.005)
= ST: subjective (p=0.025) / objective (p=0.008)




N=298

Dx of Migraine or VM
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speech recognition
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most comfortable level
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uncomfortable

loudness levels

DR:

dynamic range
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Mean value of 500, 1000,
2000 & 4000 Hz of pure-
tone audiometry
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Result: Audiometric Profiles MAT “ \ )

* Patients with MAT have significantly better hearing
thresholds than non-MAT.

= More “non-HL tinnitus” with MAT (rra all Fas < 25 dB threshold).

Subjective non-HL 34% 17% 0.002
Objective non-HL by PTA 50% 38% 0.005

=» Better Speech recognition threshold but lower
uncomfortable levels

=» Dynamic ranges: no significant difference but trends
of lower thresholds



Discussion: Possible Etiology?

® Liberman et al. : Early cochlear synaptopathy in
patients w/o threshold shifting (Hidden
Hearing Loss)*

® Undetectable sensorineural hearing loss (>8K)

® CGRP € > GABA interactions at the limbic
system?

® T\/S-related transient vascular contracture
® “Cochlear hydrops”; VM-MD syndrome

® Screening: PTA/SRT/SDS, OAEs,

*Liberman MC, et al. Toward a Differential Diagnosis of Hidden Hearing Loss in Humans. PLoS
One. 2016 Sep 12;11(9):e0162726.




Discussion: Nomenclature of MAT?

® Concept of “Auditory migraine” by Prof. Rauch

Auditory Migraine | Cochlear Migraine

Tinnitus

Hyperacusis

SSNHL
Fluctuated HL
Aural Fullness

Migraine?
. Central? The Concept of
Ither_15|ty of New HL(peripheral)? .
Tinnitus AM is better at

covering MAT.

Time




Differential Diagnosis between “MAT” & “ST”

 Cervicogenic dizziness & Cervicogenic / Tension-type headache

e Somatosensory tinnitus (criteria by Michels 2018)

» So far, no definite diagnostic criteria for cervicogenic headache & dizziness

» Tension headache may be concomitant with migraine headache.

» Highly associated with cervical myalgia, TMJ myalgia & correlated with “ST”

e Our study: no significantly association between MAT & ST
(p=0.150)

» Different headache hypothesis 2
» 20% patients diagnosed with both MAT and ST

\ Besse  seemungal BM, et al. The Barany Society position on 'Cervical Dizziness'. J Vestib Res. 2022;32(6):487-499.
. Michiels S, et al. Diagnostic Criteria for Somatosensory Tinnitus. Trends in Hearing. 2018;22.
Krgll LS, et al. Migraine co-existing tension-type headache and neck pain: Validation of questionnaires. Scand J Pain. 2015;8(1):10-6.




Original Study

Impact of Migraine and Vestibular Migraine on Audiometric Profiles
and Quality of Life in Patients With Tinnitus

*Keng-Sheng Li and T{Yu-Hsi Liu

*Department of Medical Education and Research, Kaohsiung Veterans General Hospital; fDepartment of Otorhinolaryngology, Head and
Neck Surgery, Kaohsiung Veterans General Hospital; and }Institute of Biomedical Science, National Sun Yat-Sen University, Kaohsiung,
Taiwan

Objective: To investigate the clinical manifestations and complete
auditory function in primary tinnitus patients with and without mi-
graine or vestibular migraine.

Design: Retrospective case-control study.

Setting: A tertiary referral center.

Participants: This study enrolled 298 patients from the Kaohsiung
Veterans General Hospital. All patients were diagnosed with pri-
mary tinnitus by a neurotologist between April 2020 and August
2021. Patients were excluded if they had histories of chronic otitis
media, idiopathic sudden sensorineural hearing loss, Méniere's dis-
ease, skull base neoplasm, or temporal bone trauma.
Interventions: Twenty-five-item Tinnitus Handicap Inventory (THI),
speech audiometry including speech recognition threshold, most
comfortable level, uncomfortable loudness levels, dynamic range,
and pure-tone audiometry.

Main Outcomes Measures: Objective hearing loss is defined as a
mean threshold greater than 25 dB. Extremely elevated THI is defmed
as a score greater than 1 standard deviation above the mean THL
Results: Among the 298 patients with tinnitus, 149 were women
and 149 were men, with a mean age of 57.06 (range, 19.22-94.58) years.
A total of 125 patients completed the THI questionnaire during
their initial visit. The median THI score was 32 (95% confidence

interval: 13.98-56.00), and the mean score was 34.99 with a stan-
dard deviation of 21.01. The sole contributing factor significantly
associated with higher total THI score was the diagnosis of mi-
graine or vestibular migraine (p < 0.001, odds ratio = 19.41).
Tinnitus patients with migraine or vestibular migraine exhibited
significantly lower mean pure-tone auditory thresholds (right
222 versus 29.5, p = 0.002; left 22.5 versus 30.4, p < 0.001),
speech recognition threshold (right 20.0 versus 25.2, p = 0.016;
left 20.2 versus 25.5, p = 0.019), and most comfortable levels
values (right 46.1 versus 51.4, p = 0.007; left 46.9 versus 51.4,
p = 0.021) compared with the tinnitus patients without migraine.
Conclusions: In this population-based study, patients with primary
tinnitus experienced significantly higher THI scores and exhibited
concurrent symptoms, including dizziness/vertigo, cervicalgia, and
migraine or vestibular migraine. Among these parameters, the di-
agnosis of migraine or vestibular migraine was the sole contribu-
tor to significant higher THI score.

Key Words: Audiometry—Tinnitus—Tinnitus Handicap Inven-
tory—Vestibular migraine.

Otol Neurotol 45:e443—449, 2024.




Proposals for A Precise Tinnitus Treatment Algorithm

% .
Q&a&& Chronic or Fluctuated Bothersome Tinnitus
._v ) Severe to
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“Hidden HL?” [
family support, TRTs, CBTs, white noise coverage...
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Proposals for A Precise Tinnitus Treatment Algorithm

Treating Bothersome Tinnitus
= Conducting Bomb Disposal

Sleep Problem? “Migraine”?
Hearing
impairment?

Mental iliness? H&N myalgia?
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Conclusions & Take Home Message

1. Mlgrame is not only a type of headache! 7 A~ & EVE R +IX

=@ abeVM!

> VM EEA& (B ERE ?)H criteria
> Migrame features Sensory & Somatic hyperreflexia”, {H EHZE
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—> Trigger management & education are keystones!
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