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MOTION SICKNESS  

ETIOLOGY  

- excessive stimulation of vestibular apparatus 

¶ individual susceptibility varies greatly. 

¶ aggravating factors: visual stimuli (e.g. moving horizon), poor ventilation (fumes, smoke, carbon 

monoxide), emotional factors (e.g. fear, anxiety). 

 

Specific forms: 

1. Sea, air, car, train, swing sickness - motion (repetitive angular and linear acceleration and 

deceleration) is etiologic factor. 

2. Space adaptation syndrome - weightlessness (zero gravity) is etiologic factor; adaptation occurs 

over several days; can recur with reentry (as gravity force increases again). 

 

 

SYMPTOMS &  SIGNS 

- cyclic NAUSEA & VOMITING  

¶ may be preceded by: yawning, hyperventilation, salivation, pallor, profuse cold sweating, blood 

pressure changes, somnolence, aerophagia, dizziness, headache, general discomfort, and fatigue. 

¶ with prolonged exposure, patient may adapt and gradually return to well-being; symptoms may 

recur if motion increases or recurs after short respite. 

¶ prolonged motion sickness (with vomiting) may lead to dehydration, inanition, depression. 

 

 

PROPHYLAXIS AND TREATMENT  

Prevention is easier than treatment! 

1)  position yourself where motion is least (e.g. in middle of ship close to water level, over wings in 

airplanes) 

2)  supine / semirecumbent position with head supported is best. 

3)  avoid visual fixation on waves or other moving objects, avoid reading. 

4)  keep axis of vision at 45° angle above horizon. 

5)  well-ventilated cabin is important, and going out on deck for breath of fresh air helps. 

6)  small amounts of fluids + simple food should be consumed frequently during extended travel; if air 

travel is short, food and fluids should be avoided (alcoholic / dietary excesses before or during 

travel increase likelihood of motion sickness). 

7)  in space adaptation syndrome, movement (which aggravates symptoms) should be avoided. 

8)  PROPHYLACTIC DRUGS (1 hour before departure): 

DIMENHYDRINATE , DIPHENHYDRAMINE, MECLIZINE, CYCLIZINE 50 mg po, 

PROMETHAZINE 25 mg po - to sedate vestibular system; 

SCOPOLAMINE 0.6 mg po (dermal patch applied 4 h before departure can deliver smaller 

doses - 0.5 mg over 3 days) - minimize vagal-mediated GI symptoms; 

DIAZEPAM 5-10 mg po - to sedate vestibular system. 

¶ dosages should be appropriately modified for prolonged travel. 

¶ if vomiting occurs, drug must be given rectally / parenterally. 

9)  prolonged vomiting Ÿ i/v fluids & electrolytes. 

 

 

MÉNIÈRE DISEASE  

ETIOPATHOPHYSIOLOGY  

- generalized dilation of membranous labyrinth (ENDOLYMPHATIC HYDROP S). 

¶ PREVALENCE å 1% (å 50% patients have notable family history). 

¶ seen at almost all ages; typical onset begins at early-to-middle adulthood. 

¶ CAUSE unknown. 

MÉNIÈRE DISEASE is idiopathic. 

MÉNIÈRE SYNDROME  is secondary to specific condition (e.g. endocrine abnormalities, 

trauma, electrolyte imbalance, autoimmune dysfunction, medications, 

infections [parasitic, syphilis], hyperlipidemia). 

¶ relative overproduction / underabsorption of endolymph Ÿ increased hydraulic pressure within 

endolymphatic system. 

¶ physical distention by increased endolymphatic pressure leads to MECHANICAL DISTURBANCE of 

otolithic organs (Ÿ nonrotational vestibular symptoms) and organ of Corti (Ÿ hearing loss and 

tinnitus ). 

¶ vertigo is caused by break in membrane separating perilymph (K-poor extracellular fluid) and 

endolymph (K-rich intracellular fluid) Ÿ CHEMICAL MIXTURE bathes vestibular nerve receptors, 

leading to depolarization blockade and transient function loss (sudden change in vestibular nerve 

firing rate creates acute vestibular imbalance); symptoms improve after membrane is repaired and 

normal Na and K concentrations are restored. 

¶ unilateral  (å 20% bilateral). 

 

CLINICAL FEATURES 

Classical TETRAD: 

1. Recurrent prostrating VERTIGO (usually spinning sensation, sometimes violent). 

¶ vertigo attacks appear suddenly; last for hours (up to 24 h); subside gradually. 

¶ attacks are associated with nausea & vomiting, significant nystagmus. 

Direction of nystagmus is not reliable indicator of lesion site - irritative phase 

during attack (fast phases toward involved ear), may be followed by paretic 

phase (fast phases toward opposite ear). 

¶ vertigo is so sudden in onset and so intense that patients find themselves on floor as 

if pushed by invisible force, even from sitting position (can cause devastating 

accidents and falls). 

http://www.neurosurgeryresident.net/
http://www.neurosurgeryresident.net/USMLE%202/Infection%20(201-300)/256%20(8).jpg
http://www.neurosurgeryresident.net/TrH.%20Head%20trauma/TrH5.%20Skull%20Fractures.pdf
http://www.neurosurgeryresident.net/Onc.%20Oncology/Onc62.%20Schwannomas%20of%20Cranial%20Nerves.pdf
http://www.neurosurgeryresident.net/Ear.%20Otology/Ear34.%20Tinnitus,%20Vertigo,%20Earache.pdf
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¶ neither loss of consciousness nor other neurologic symptoms accompany fall. 

¶ anxiety and panic reactions are generated by fear that vertigo may occur at any 

moment. 

¶ diagnostic tests ï Romberg test, Fukuda marching step test. 

2. Low-frequency sensory HEARING LOSS ï fluctuates (improving between attacks!!!) but 

progressively worsens over years. 

3. TINNITUS  (usually low-tone roaring) - constant or intermittent; may be worse before, after, 

or during vertigo attack. 

4. AURAL FULLNESS  (feeling of discomfort, fullness, pressure in affected ear) ï may be as 

ñwarningò symptom. 

 

¶ disease often presents with just 1 or 2 symptoms months to years before manifesting entire tetrad. 

¶ attacks may occur in clusters and have long symptom-free remissions. 

¶ some patients are completely asymptomatic between episodes; however, many notice progressive 

deterioration of hearing and balance function with each successive attack. 

 

 

DIAGNOSIS 

¶ audiogram (gray shaded area indicates normal range; left ear (X marks) is normal at all 

frequencies; right ear (circles) has decreased hearing on both air and bone for lower frequencies): 

¶ transtympanic electrocochleography (ECoG) can detect distortion of nerve-containing 

membranes of inner ear (i.e. may suggest hydrops). 

¶ electronystagmography (ENG) with movement and caloric stimulation - endolymphatic hydrops 

causes reduced vestibular response in affected ear. 

 
 

 

 
Source of picture: Rudolf Probst, Gerhard Grevers, Heinrich Iro ñBasic Otorhinolaryngologyò (2006); Publisher: Georg Thieme Verlag; 

ISBN-10: 1588903370; ISBN-13: 978-1588903372 >> 

 

 

N.B. late tertiary syphilis can present with identical symptoms ï always do fluorescein treponema 

antibody (FTA-ABS) test! 

¶ it is conventional practice to obtain several blood tests (incl. fluorescent treponemal antibody, 

antinuclear antibody, CBC, and fasting blood glucose) after diagnosing M®ni¯reôs disease to 

identify specific treatable causes. 

 

 

LERMOYEZ  syndrome (variant of Ménière disease) - hearing loss & tinnitus precede first vertigo 

attack by months or years; hearing may improve with onset of vertigo. 

 

 

TREATMENT  

MEDICAL TREATMENT : 

1. VESTIBULAR SUPPRESSANTS, ANTIEMETICS are useful during attacks.  see p. Ear34 >> 

2. Na restriction ± DIURETIC (e.g. thiazide) can prevent attacks. 

3. STEROIDS (orally, intramuscularly, or even transtympanically) can reverse vertigo, tinnitus, and 

hearing loss, probably by reducing endolymphatic pressure.  

 

Combination of diuretic + vestibular suppressant controls vertigo attacks in 60-80% of patients. 

Avoid in diet identifiable triggers (e.g. chocolate, caffeine, alcohol, tobacco). 

 

 

SURGICAL PROCEDURES: 

a)  endolymphatic sac decompression (± shunting) - removing petrous bone that encases endolymph 

reservoir; some surgeons insert drain or valve (from endolymphatic space to mastoid or 

subarachnoid space) to further reduce pressure. 

b)  vestibular neurectomy relieves vertigo and usually preserves hearing. 

c)  labyrinthectomy - if vertigo is sufficiently disabling + hearing has degenerated to useless level; 

does not require entry into cranial cavity! 

d)  transtympanic medication perfusion (e.g. GENTAMICIN through myringotomy) Ÿ chemical 

labyrinthectomy. 

e)  MENIETT  device - delivers pulses of pressure to inner ear via tympanostomy tube; no one knows 

exactly why this works, but some patients have symptomatic relief when device is used on daily 

basis. 

 

N.B. avoid destructive procedures in bilateral Ménière disease - destruction of balance portion poses 

high risk of destroying hearing as well! 

After destructive procedures, patients may initially feel worse than ever!!! - vestibular rehabilitation is 

helpful. 

http://www.neurosurgeryresident.net/
http://www.amazon.com/gp/product/1588903370
http://www.amazon.com/gp/product/1588903370
http://www.neurosurgeryresident.net/Ear.%20Otology/Ear34.%20Tinnitus,%20Vertigo,%20Earache.pdf
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Source of picture: Frank H. Netter ñClinical Symposiaò; Ciba Pharmaceutical Company; Saunders >> 

 

 

PROGNOSIS 

¶ in general, condition tends to spontaneously stabilize over time (Ménière disease is said to "burn 

out" over time), but patients are left with poor balance and poor hearing. 

 

 

BENIGN PAROXYSMAL PO SITIONAL VERTIGO  

The most common cause of true vertigo (å 20% vertigo patients)! 

First described by Barany in 1921. 

 

PATHOPHYSIOLOGY  

Dislodged otoconia become trapped in POSTERIOR semicircular canal 

http://www.neurosurgeryresident.net/
http://www.amazon.com/gp/product/1933247401













