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The External Ear, Auditory Canal, And Surrounding Structures

Portions of the Ear

Inner Ear

Outer Ear /
Middle Ear

The outer ear is the external portion of the ear,
which consists of the auricula and external auditory
meatus. It gathers sound energy and focuses it on
the tympanic membrane. The middle ear then
transfers that acoustic energy from compression
waves in the air to fluid-membrane waves within
the cochlea. In the cochlea, sound pressure patterns
from the outer ear are then converted into electro-
chemical impulses, which are passed on to the
brain, through the cochlear branch of the Vestibulo-
cochlear Nerve (CN VIII). The inner ear composed
of the cochlea and vestibular system is responsible
for hearing and balance.
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Dix-Hallpike Maneuver

Tests for canalithiasis of the posterior semicircular canal, which is the most
common cause of benign paroxysmal positional vertigo (BPPV)

»
r—:‘t &

_

With the patient sitting up, turn the head 45 degrees to one side

Lie the patient down with head overhanging the edge of the bed
and look for nystagmus

Repeat on the contralateral side

Positive if the maneuver provokes paroxysmal vertigo and nystagmus

ETADY >

https://www.youtube.com/watch?app=desktop&v=wgWOmuB1VFY
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https://www.healthline.com/health/fitness-

exercise/brandt-daroff-exercises#ttechnique



https://www.healthline.com/health/fitness-exercise/brandt-daroff-exercises

LX/sVv— R

Medscape

ETA®D) Y
https://www.youtube.com/watch?app=desktop&v=m
wTmMG6uUF5yA



https://www.youtube.com/watch?app=desktop&v=mwTmM6uF5yA

ETA®DY) D .
https://www.youtube.com/watch?v=qw1QciZW{P0



https://www.youtube.com/watch?v=qw1QciZWfP0

RY kL E 5N DFIERIETE

BB RL HE B R E
H ZE LU VE (BPPV) — &4 RE M F4E

G

RIRETE R ERTE

AT RE 1R ¢ BTREM SR IE

Courtesy of Immaculate
Dissection, LLC Copyright
2021




ZEIRFRIE

1-3B #HR<FOELVIE
MM ERT AT
4

BIBEMLTRERE
*TUINSUR*TSITSTEHHE

LTIV LS BEIERMEDHEL

ICEEARDEI T LIS

2FBIZ—HBR

RNEOBEIZLD. 75757
BHENLY LY LT B[AElER
HHEODEE

A )L AR

HIEMEANDT A—D%
5IEEIY

Wi NDBC
N%Ltional Dizzy

Vestibular Neuritis




BIEERDEBETLESIN ?

75759 5B FEL\(Dizziness). £7=[&
[ElER 14 D B FE LV (Vertigo) ® [ELV\/ERUVEBERIECTOMRE

BNEKEIILRE
RERGEISDIOIGRER BEDBEITKYITOFY ., BIER

T INSU R ET- 1T ER{E — HIEEEE &5 (VOR) DR iE

HERET-(XMRAL

n?/b*ﬁ)of~t) TCLZRLDRER O, 5
Z-TLEBELGED. AEMFERIC
J:éﬁil,\if:ld:ﬂi‘é'—u

Courtesy of Immaculate Dissection, LLC
Copyright 2021




2160|0JNaN

189

Vertigo

Bl i BT

v

EIEESDER

KBt B

BAT5759 5. FRE. REBERS

kY=

v

PRATERET S
INSUATE, MR IR,
WA F DRI

v v v v
; o Bt .
BEIE L IS XETEES HENEEARER
JINiBd i INBIEAIER &
®iRE RIKKIEE X EEAR A EESR
— B b I F4E
INIX MBS EE
¥ ¥ NG HE
RAETE oF-
S RMIELE LEYL—h
TIR/—)L

v

RIRRIERRETR £
HERLEL, BEOER. —EHRIORIE

BHEFREEEERI B EUME

RE % BIEMAZER

A=T—)LIR

b >3

hEHEE, FERmiREE (BE/\TUR
TELEHER)

hE %

fIsEE B

Courtesy of Immaculate
Dissection, LLC Copyright
2021



skl 2 B

Vertigo
BFELY

— iR
- BPPV
* HIEEMRRER
« AZI—)L
- AOM

i
o SL)NE
« BIESMS
EES
o BEORIZIE

— R

- EBREBIREE
&

N

.+ i Each

« BERA
© FAKERBEEEIE T

Courtesy of Immaculate
Dissection, LLC Copyright
2021



skl 2 B

Clinical Features Courtesy of Immaculate

Classification'™ Dissection, LLC Copyright
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“ Triggered by movement (change in body position, head mvmt, valsalva)
“ Lasts sec to hours with asymptomatic periods in between
“ Benign:BPPV (Dix Hallpike), orthostatic hypotension (fluids)
~ Dangerous: Posterior Fossa Tumor
* Spontaneous episodic vestibular syndrome

" Triggered episodic vestibular syndrome

“ Distinct onset
“ Lasts min to hours
“ Typically asymptomatic on presentation
“ Benign: Anxiety, vasovagal syncope, Meniere's
“ Dangerous: TIA, arrhythmia, PE
* Acute Vestibular Syndrome (AVS)

“ Abrupt and persistent

“ Can be exacerbated by movement but not triggered by it (i.e. symptoms persist at rest & exacerbated
with movement)

“ Benign: Vestibular Neuritis, Labyrinthitis,
“ Dangerous: Posterior Stroke
“ Utilize HINTS Exam to differentiate

“ Remember, the HINTS Exam can only be used on symptomatic AVS patients according to the

ii”i"[ZJ
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Central vs. Peripheral Causes of Vertigo
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Near-syncope/
light-headedness

Panic disorder
Drug side effect

Peripheral

Attacks: sudden, severe, usually
seconds or minutes

Nystagmus: horizontorotary,
worsened by head position

No neurologic findings

Auditory findings may be present

Attacks in clusters
Long symptom-free
intervals

caused by stray vertigo
otoconial particles

Positive Hallpike test
(posterior canal) or
roll test (horizontal

canal) Labyrinthitis

Acute suppurative Serous Toxic

Signs of toxicity No signs of toxicity ~ Hearing loss
Toxic patient Milder symptoms Tinnitus
Severe vertigo Inflammatory Medication
Hearing loss response to exposure

nearby infections

Courtesy of Immaculate Dissection, LLC
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Dysrhythmias Dizziness Anemia
Myocardial infarction Infection
Hypovolemia Spinning or | sensation of motion Depression
Vasovagal

Sepsis

Vertigo

hemorrhage
BPPV Méniére's Vestibular neuronitis Acoustic neuroma Severe vertigo,
Short-lived, positional = Tinnitus Severe vertigo for days Peripheral cause that heac_lgche. .
episodes probably Hearing loss Mild persistent positional can become central vomiting, ataxia

No auditory symptoms
Positive head thrust test

Malaise

Central

Attacks: gradual, mild, usually continuous for
weeks or months but can be sudden, severe
and seconds or minutes with vascular causes

Nystagmus: usually vertical or downbeat

Little change with head position

Neurologic findings usually present

No auditory findings

Cerebellar

Vertigo, hearing loss,

tinnitus Hypoglycemia

Head/neck
trauma

Multiple

sclerosis
Chronic
Chronic Vertebrobasilar
symptoms migraine
Secondary
to fistula

Vertebrobasilar insufficiency

Usually associated neurologic
abnormalities

More likely in the elderly and
those with history of cardiac
or cerebrovascular disease
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HINTS Exam

* Head Impulse BEERA /N LR
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* Nystagmus i[CE
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WORMAL VOXR Alver sharp turm e
At fou ), o ’

Patent s 1ght, patient
| remuaing focused on
SAMNINEN Pane

Link to Video:
www.voutube.com/watch?v=VwmrjYuv



https://www.youtube.com/watch?v=VwmrjYuvqtQ
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(remember the D’s)

* Decline in hearing

HEAHDIKT
e Dysarthria * Decline in
BEEE strength/weight
« Discoordination NIFEEDRA
HELEE A& * Decreased consciousness
o Dlplopla EHDIET
B8 * Dysfunction attributable

: to cranial nerve
e Decreased mentation

i : : dysfunction
and urinary Incontinence s . _ .
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Bedside and Office Examination of the Vestibular System Jeff Walter PT, DPT, NCS
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NYSTAGMUS TYPE
Peripheral vestibular nystagmus

Downbeat nystagmus

Upbeat nystagmus

Torsional nystagmus
Seesaw nystagmus

Periodic alternating nystagmus

Acquired pendular nystagmus in multiple sclerosis

Acquired pendular nystagmus in oculopalatal tremor

Infantile nystagmus

Oculomasticatory myorhythmia

TREATMENT (DOSE, FREQUENCY)
Treat underlying vestibular disorder.

4-aminopyridine (5—10 mg 3 times daily; 10 mg extended release twice daily)
3,4-diaminopyridine (10-20 mg 3 times daily)
Clonazepam (0.5-1 mg twice daily)

Memantine (10 mg 4 times daily)
4-aminopyridine (5—10 mg 3 times daily; 10 mg extended release twice daily)
Baclofen (5—10 mg 3 times daily)

Gabapentin (300 mg 4 times daily)

Clonazepam (0.5-1 mg twice daily)
Memantine (10 mg 4 times daily)

Baclofen (5-10 mg 3 times daily)
Memantine (5—10 mg 4r times daily)

Gabapentin (300 mg 4 times daily)
Memantine (10 mg 4 times daily)

Gabapentin (300 mg 4 times daily)
Memantine (10 mg 4r times daily)
Trihexyphenidyl (5—20 mg 3 times daily)

Gabapentin (300-600 mg 4 times daily)
Memantine (10 mg 4 times daily)
Acetazolamide (250-1000 mg twice daily)
Brinzolamide 1% eye drops (1 drop twice daily)

Antibiotics for Whipple disease (eg, trimethoprim-sulfamethoxazole)
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Electronystagmography or Videonystagmography.
E SRR 50 5%

Other Common Vestibular Function Tests.
fih D — AR B 7L BT BEAL BT R

Computerized Dynamic Visual Acuity (DVA)
AVE 1—4854 XRERIR H

Computerized Dynamic Posturography (CDP)

aVE1—4854 AREIK TG aERE
Subjective Visual Vertical (SVV)
BRI EER

Vestibular Evoked Myogenic Potential (VEMP)

RIBE R R B

Video Head |mpu|se Test. Courtesy of Immaculate Dissection, LLC
THIBERE (AR L OLRRE)  COPYright 2021
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Nystagmus Oscillopsia
Sim VR

MedicalPhyicsSheffield Medical
€ Everyone

XAk hkhd 21 &

[*] Add to Wishlist

A You don't have any devices

Oscillopsia Si

lopsi

L [ The
~ ( Sheffield University
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) 3 Charlty 2  Sheffield
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https://pubmed.ncbi.nlm.nih.gov/27113255/

Exam: start the video head impulse test:

Dooley’s video on eye movement:
https://m.youtube.com/watch?v=Urw_pB4aU0U

Dooley’s article on equilibrium:
https://drdooleynoted.com/2014/06/18/anatomy-angel-equilibrium/

Left half somersault maneuver:
https://m.youtube.com/watch?v=3VINOIxBk Y

https://www.youtube.com/watch?v=Wez9SZJ7ABs&vl=en

Right half somersault maneuver:
https://m.youtube.com/watch?v=6MZa1iz2coY

Dix-Halpike:
https://m.youtube.com/watch?v=wgWOmuB1VFY

Epley’s Maneuver:
https://www.hopkinsmedicine.org/health/treatment-tests-and-therapies/home-epley-maneuver?amp=true

Vestibulospinal tract:
https://m.youtube.com/watch?v=Ma_UrvloC3s

Eye muscles, with movement:
https://sketchfab.com/3d-models/the-human-eye-extrinsic-muscle-contraction-20-dc9c88630b6c42a8b242fd6024d0697f



https://pubmed.ncbi.nlm.nih.gov/27113255/
https://m.youtube.com/watch?v=Urw_pB4aU0U
https://drdooleynoted.com/2014/06/18/anatomy-angel-equilibrium/
https://m.youtube.com/watch?v=3V9N0IxBk_Y
https://www.youtube.com/watch?v=Wez9SZJ7ABs&vl=en
https://m.youtube.com/watch?v=6MZa1iz2coY
https://m.youtube.com/watch?v=wgWOmuB1VFY
https://www.hopkinsmedicine.org/health/treatment-tests-and-therapies/home-epley-maneuver?amp=true
https://m.youtube.com/watch?v=Ma_UrvloC3s
https://sketchfab.com/3d-models/the-human-eye-extrinsic-muscle-contraction-20-dc9c88630b6c42a8b242fd6024d0697f
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Exam:
1. HINTS: persistent vertigo and
https://m.youtube.com/watch?v=VwmrjYuvatQ

2. Rombergs test:
https://m.youtube.com/watch?v=H8VbKdRS-hg

3. Cardinal signs of gaze: movement (extraocular ROM):
https://m.youtube.com/watch?v=IrO4pLB95p0

4. Fukuda test: marching, keep them talking, eyes closed:
https://m.youtube.com/watch?v=cfBqTSVKnS4

5. Epleys maneuver:
https://www.youtube.com/watch?v=9SLm76jQg3g&vi=en

6. Dix-Hallpike:
https://m.youtube.com/watch?v=wg\WWOmuB1VFY

7. Foster half somersault
https://m.youtube.com/watch?v=Wez9SZJ7ABs&feature=youtu.be

8. Lempert Manuever:
https://m.youtube.com/watch?v=mwTmM6uF5yA



https://m.youtube.com/watch?v=VwmrjYuvqtQ
https://m.youtube.com/watch?v=H8VbKdRS-hg
https://m.youtube.com/watch?v=lrO4pLB95p0
https://m.youtube.com/watch?v=cfBqTSVKnS4
https://www.youtube.com/watch?v=9SLm76jQg3g&vl=en
https://m.youtube.com/watch?v=wgWOmuB1VFY
https://m.youtube.com/watch?v=Wez9SZJ7ABs&feature=youtu.be
https://m.youtube.com/watch?v=mwTmM6uF5yA
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ZIZIIDHELE,

iR :
https://www.amazon.com/dp/BO7FM4QRV7/ref=cm sw r cp api qglt fabc ZYKOMR978T9PDX9RYYSA

REED EMNSERATE SRS :
https://www.amazon.com/dp/BO08GYKZ2TV/ref=cm sw r cp api glt fabc VAS2SVHCPD7JWR2R93TQ

Reo— 1) —DRIFRT A T L -
https://drdooleynoted.com/2018/09/26/dooleys-nasal-protocol/

BEDHFFE TORERD = DHIBERE

Pinhole:

https://pinhole.store/product/bazaar-pinhole-glasses/?qgclid=CjwKCAjwos-HBhB3EiwAe4xM91TXZfv 70bPs KN9f QtHXIY7TWh02-
vX98WQNYC4Cl4qgf0ilWwoLhoC1-MQAVD BwE

dI—5) :

https://m.aliexpress.com/item/1005001690112109.html?albpd=en1005001690112109&acnt=708-803-

3821&aff platform=aaf&albpg=800756789466&netw=u&albcp=11482507433&sk=UneMJZV{&trgt=800756789466&terminal_id=f750
19095d134e299f24961d4f68a439&tmLog=new Detail&needSmbHouyi=false&albbt=Google 7 shopping& randl currency=USD&sr
c=gooqgle&crea=en1005001690112109& randl shipto=US&aff fcid=6f381198098347298cf98d6838575aad-1626626694002-01141-
UneMJZVi&aclid=CjwKCAjwos-HBhB3EiwAe4xM9xyuqT46ilp4iMYNNW1f7uwaoceeO3DRRu6XRyas-

UtJNu5xqg HXagthoCTTkQAvVD BwE&albag=113600397033&aff fsk=UneMJZVi&albch=shopping&albagn=888888&isSmbAutoCall=f
alse&gbraid=0AAAAADG6I-hE1w26T5PH740c kllyeSuc2&aff trace key=6f381198098347298cf98d6838575aad-1626626694002-
01141-UneMJZVi&device=m&gclsrc=aw.ds

D T-HDFrenzel I —4')L :

https://dizziness-and-balance.com/practice/frenzels.htm



https://www.amazon.com/dp/B07FM4QRV7/ref=cm_sw_r_cp_api_glt_fabc_ZYK9MR978T9PDX9RYYSA
https://www.amazon.com/dp/B08GYKZ2TV/ref=cm_sw_r_cp_api_glt_fabc_VAS2SVHCPD7JWR2R93TQ
https://drdooleynoted.com/2018/09/26/dooleys-nasal-protocol/
https://pinhole.store/product/bazaar-pinhole-glasses/?gclid=CjwKCAjwos-HBhB3EiwAe4xM91TXZfv_70bPs_KN9f_QtHXlY7TWh02-vX98WQNYC4CI4qf0iIWoLhoC1-MQAvD_BwE
https://m.aliexpress.com/item/1005001690112109.html?albpd=en1005001690112109&acnt=708-803-3821&aff_platform=aaf&albpg=800756789466&netw=u&albcp=11482507433&sk=UneMJZVf&trgt=800756789466&terminal_id=f75019095d134e299f24961d4f68a439&tmLog=new_Detail&needSmbHouyi=false&albbt=Google_7_shopping&_randl_currency=USD&src=google&crea=en1005001690112109&_randl_shipto=US&aff_fcid=6f381198098347298cf98d6838575aad-1626626694002-01141-UneMJZVf&gclid=CjwKCAjwos-HBhB3EiwAe4xM9xyuqT46iIp4iMYNNW1f7uwaoeeO3DRRu6XRyas-UtJNu5xq_HXgthoCTTkQAvD_BwE&albag=113600397033&aff_fsk=UneMJZVf&albch=shopping&albagn=888888&isSmbAutoCall=false&gbraid=0AAAAAD6I-hE1w26T5PH740c_kIlyeSuc2&aff_trace_key=6f381198098347298cf98d6838575aad-1626626694002-01141-UneMJZVf&device=m&gclsrc=aw.ds
https://dizziness-and-balance.com/practice/frenzels.htm

Kathy Dooley
https://www.facebook.com/drkathydooley

@immaculatedissection
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