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Introduction 
Dizziness is a common symptom in children, though it may frequently go 

unrecognized. The ephemeral nature of symptoms, difficult to describe sensations 
especially for a child, and synchronous autonomic symptoms can obscure the 
diagnosis. While dizziness may represent a disorder of the vestibular system, it 
can also be caused by abnormalities within other sensory systems or other organ 
systems in general. A nonspecific term, dizziness describes sensations of altered 
orientation to the surrounding environment. Vertigo is defined as a subjective 
sensation of movement, typically spinning or turning, in the absence of actual 
movement. Signs of dizziness in children are depicted in Table 1.1

Table 1. Signs of Dizziness in Children

•	 “Frightened”
•	 Clutching onto the caretakers
•	 Clumsiness
•	 Periodic episodes of nausea or vomiting
•	 Delayed motor functions
•	 Loss of postural control
•	 Difficulty with ambulating in the dark
•	 Abnormal movements or behavior

Physiology 
Stimulation of a vestibular hair cell by rotation, translation, or change 

in orientation with respect to gravity, the firing rate in the eighth nerve fiber 
innervating that particular hair cell either increases or decreases, with a 
corresponding change in input to the vestibular nucleus. This input is integrated 
in the vestibular nuclei with signals from other sensory systems such as vision, 
somatic sensation, and audition. The sensory information is integrated and the 
output from the vestibular nuclei influences eye movements, truncal stability, and 
spatial orientation.

The vestibulo-ocular reflex (VOR) is a mechanism by which any head 
movement generates a reflexive eye movement of appropriate magnitude and 
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direction to keep the eyes fixed on a target. Alterations in the VOR are among the 
most obvious manifestations in vestibular and balance disorders, and electro- or 
video-nystagmography are based on these alterations. 

Another feature of the paired vestibular system is that, for the horizontal 
system, movements that generate an excitatory stimulus on one side result in 
a corresponding inhibitory stimulus on the contralateral side. Thus, when one 
vestibular nucleus is stimulated the other is inhibited. The CNS responds to 
differences in neural activity between the two vestibular complexes. When the 
head moves, endolymphatic flow produces an excitatory response in the labyrinth 
on the side toward which the head moves, and an inhibitory response on the 
opposite side. The brain uses this discordance to generate appropriate vestibulo-
ocular and postural responses. 

When an acute loss of peripheral vestibular function occurs unilaterally, 
there is a loss of resting neural discharge activity in that vestibular nerve and the 
ipsilateral nucleus. This loss of symmetry between the two nuclei is interpreted by 
the brain as a rapid head movement toward the healthy labyrinth. “Corrective” eye 
movements are produced toward the opposite side, resulting in nystagmus, with 
the slow component moving toward the abnormal side and the fast component 
moving toward the healthy labyrinth. 
Office evaluation 

It is important to elicit a chief complaint from the patient in their own words. 
Allowing the child to use their own vocabulary can be particularly instructive with 
regard to their subjective experience. History of present illness should include 
onset, duration, and frequency of episodes, association with other activities, 
and associated symptoms such as headache, nausea, or vomiting. A history of 
otologic symptoms such as hearing loss, tinnitus, aural fullness, otorrhea, and 
otalgia; and neurologic symptoms such as mental status changes, weakness, 
numbness, dysphagia, dysgeusia, facial weakness, and visual distubances should 
be sought. Past medical and surgical history should include gestational age, 
birth trauma, complications, and history of central nervous system infections. 
Family history should include presence of migraine headaches, epilepsy, hearing 
loss, and syndromic illness. A questionnaire sent to the patient before the initial 
assessment can be useful to organize thoughts about the child’s dizziness before 
the assessment. 
Physical examination 

The physical examination of children requires time and patience. Gaining 
the child’s confidence before starting the examination may help a great deal to get 
the most from a physical examination. 

Physical examination should begin with observation of the patient and 
assessment of their general appearance, level of distress, and maintenance of 
posture. When taking vital signs, the blood pressure should be measured with 
the patient sitting, standing, and lying down. Ear examination should include 
pneumatic otoscopy or the use of an operating microscope. The nose, oral cavity, 
oropharynx, and neck should also be evaluated as part of a complete physical 
examination.
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Vertigo in childhood can be a symptom of a neurologic abnormality and 
therefore a complete neurologic evaluation with special attention to examination 
of the cranial nerves is appropriate. This should include visual field testing and 
fundoscopic exam. 

Coordination of movements should be assessed by observing the child when 
walking or running. Dysmetria may be demonstrated by the finger-to-nose and 
heel-to-shin tests. Additional abnormalities associated with cerebellar lesions 
can be assessed by evaluating the patient for dysdiadochokinesia, hypotonia, and 
decreased deep tendon reflexes.
Evaluation of nystagmus 

Evaluation of nystagmus can best be performed in the office through 
observation. Frenzel goggles, high-magnification lenses with internal illumination 
which both reduce visual fixation and magnify the apparent size of the eye, 
significantly aid this evaluation. Alternatively, an infrared video system may be 
used (Figure 1)

Figure 1. Infrared video system used for evaluation of eye movements, which are 
displayed in the monitor and are recorded.

Spontaneous and Gaze-Evoked Nystagmus 
Spontaneous nystagmus is an involuntary, rhythmic movement of the eyes 

not induced by any external stimulation. Nystagmus is named by the direction of 
the fast component. Spontaneous nystagmus is tested by having the patient look 
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straight ahead with and without fixation. Gaze-evoked nystagmus is assessed by 
having the patient deviate the eyes laterally (no greater than 30 degrees) with 
fixation. Nystagmus observed at the extreme limits of gaze, i.e., greater than 30 
degrees, is usually physiologic. Nystagmus is often reduced when looking in the 
direction of the slow component and increased when looking in the direction of 
the fast component. Nystagmus can be classified according to severity in three 
groups; first degree nystagmus looking in the direction of fast component; second 
degree looking straight ahead and in the direction of the fast component; and third 
degree looking away from fast component and therefore seen in all eye position. 
This is the strongest degree of spontaneous nystagmus. 
Positional Nystagmus 

Positional nystagmus is assessed by examining the patient in each of 
the following six positions: sitting, supine, supine with the head turned to the 
right, supine with the head turned to the left, and right and left lateral positions. 
Persistent positional nystagmus presents without latency and persists for as long 
as the patient remains in the provoking position. Paroxysmal nystagmus has a 
brief latency, fatigues on repeat provocations, and is usually associated with 
vertigo. It is often provoked by the Dix-Hallpike maneuver, in which the patient is 
moved rapidly from the sitting position to a right or a left head-hanging position.
Perilymph Fistula Test

Perilymph fistula testing can be performed by applying pressure to the 
tympanic membrane either by repeatedly pressing the tragus or by applying 
positive and negative pressure in the external auditory canal with use of a Politzer 
bag or a tympanometer. The patient’s eyes are observed using Frenzel goggles. 
The fistula test is considered positive if nystagmus and vertigo are generated.
Motor Function Testing 

Several reliable, valid tools exist to assess balance performance in children. 
The Peabody Development Motor Scale (PDMS), the Bruininks-Oseretsky Test of 
Motor Proficiency (BOTMP), and the Sensory Organization Test of computerized 
dynamic posturography are among the most commonly used. 

The PDMS assesses developmental changes in children. The PDMS gross 
motor scale includes assessment of reflexes, balance, nonlocomotor skills, 
locomotion, and the ability to grasp and move objects in the test environment. 
The tool was developed for use with children from birth to 7 years of age. The 
gross motor battery of the PDMS provides extensive information about the child’s 
motor performance, but it is time and energy intensive and requires a large, quiet 
space and equipment that is not typically found in an otolaryngology office 

The BOTMP was developed for use in children from 4.5 to 14.5 years of 
age. It includes both gross and fine motor components. The BOTMP has more 
difficult balance items than the PDMS. The BOTMP balance subsection includes 
single leg stance on a solid surface, standing on a beam, standing on a beam with 
eyes closed, walking forward on a line, balance beam walking, tandem walking 
on a solid surface and on a beam, and stepping over a stick while on a balance 
beam. The complete battery also includes running speed, eight items of bilateral 
coordination, and strength. The BOTMP is generally the tool used after children 
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become able to complete the PDMS gross motor items. The BOTMP takes much 
less time and equipment than the PDMS; it also takes considerably less space 
Audiometry 
Behavioral Audiometry 

Age appropriate behavioral audiometry is performed to assess whether 
there is a concomitant hearing loss and to help define the side of the lesion. The 
audiologic evaluation should also include, if possible, speech reception threshold 
and word recognition score, acoustic reflex, and tone decay. A tuning fork (512 
Hz) and masking using a Bárány box may be used to assess hearing in the office 
prior to formal audiometry. Tympanometry is performed to assess middle-ear 
status. 
Auditory Brain Stem Response Audiometry 

In cases of unilateral hearing loss and asymmetric hearing loss, the auditory 
brain stem response is extremely useful in the diagnostic evaluation process to 
determine the site of the lesion. The procedure is noninvasive and excellent for 
testing in small children and children who cannot cooperate on behavioral testing. 
Auditory brain stem testing may require sedation for small children.

Clicks are delivered through earphones and are monitored by signal 
averaging while the patient is relaxed or asleep. The waveform and latency are 
studied, and the waves are compared between ears as well as with those of normal 
subjects. The latencies are the most sensitive indicator of disease. 
Vestibular testing 

Vestibular laboratory testing is recommended in any child with a history of 
dizziness in whom a thorough history and physical examination has not established 
a diagnosis, to differentiate between a peripheral or central vestibular lesion, and 
to identify side of lesion in a peripheral abnormality.4 Because children with 
severe sensorineural hearing loss may have vestibular abnormalities, vestibular 
laboratory testing is recommended.5 This is especially important in infants and 
young children with delayed motor development.3 Vestibular laboratory testing 
assesses both the VOR and vestibulospinal reflexes. 
Electronystagmography

Videonystagmography, having generally replaced electronystagmography, 
uses infrared goggles to record eye movements in a number of clinical conditions. 
Spontaneous and positional nystagmus, ocular motor testing, caloric testing, and 
rotational testing are generally included in the test battery. Only caloric testing 
gives definitive information about the condition of each labyrinth individually. 
Binaural bithermal caloric testing

Binaural bithermal caloric testing stimulates each ear at 30ºC and 44ºC using 
direct irrigation of the ear canal or a closed loop balloon system in patients with 
a non-intact eardrum. When the irrigation is performed at 44ºC the nystagmus 
(fast component) is towards the irrigated ear and when using 30ºC the nystagmus 
is away from the irrigated ear. Several formulas exist to quantify the degree of 
vestibular response for each side. 
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Rotational testing
Rotational testing is a physiologic test to assess the oculo-vestibular reflex 

as rotation is the natural stimulus to the semi-circular canals. Both labyrinths 
are stimulated simultaneously. Rotational testing uses a specially designed 
chair to generate physiologic stimuli while eye movements are recorded. Major 
advantages in children include decreased nausea compared to caloric testing and 
the ability to seat the child in a parent’s lap during testing. Three parameters are 
derived from the rotational testing; gain measure magnitude of the response (eye 
velocity) in relation to stimulus, phase measure timing between the response and 
the stimulus, and asymmetry measure difference between the sides, i.e., directional 
preponderance.
Computerized dynamic platform posturography

Computerized dynamic platform posturography is a physiologic test of the 
vestibulo-spinal and motor systems and assesses balance and posture by modifying 
visual, proprioceptive, vestibular inputs under six sensory conditions referred to 
as the sensory organization test (SOT) (Figure 2). In conditions I through III the 
patient stands on a pressure platform which senses changes in center of gravity. In 
condition I the visual surround is static, in condition II the patient is blindfolded, 
and in condition III the background moves in synchrony with the patient’s center 
of gravity, creating the illusion of no visual movement. Conditions IV through 
VI repeat the visual conditions of conditions I through III, however the pressure 
platform is mobile, attenuating proprioceptive inputs. Sway amplitude and speed 
of sway can be measure in each axial direction or as a composite score. Conditions 
V and VI, the “vestibular conditions”, most reliably isolate the vestibular inputs, 
and patients with a vestibular loss are likely to lose their balance and fall in these 
conditions.

Figure 2. The child standing on the platform 
surrounded by a visual scene EquiTest 
system (NeuroCom International, Inc.). The 
child is attached to a safety harness if the 
child would lose their balance. The platform 
surface and visual surround are capable of 
moving independently or simultaneously. 
Pressure-sensing strain gauges beneath the 
platform surface to detect the patient’s sway 
by measuring vertical and horizontal forces 
applied to the surface.
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Vestibular evoked myogenic
Vestibular evoked myogenic potentials (VEMPs) refer to electrical activity 

recorded from neck or eye muscles in response to intense auditory clicks or 
vibrations.8,9 VEMPs reflect stimulation of the saccule, and may give unilateral 
information in some cases. VEMPs have been performed successfully in children 
as young as age 3.10 Normative data for children may differ from that of the adult 
population.11 VEMP magnitudes have been found to be elevated and thresholds 
reduced in semicircular canal dehiscence syndrome. However, elevated amplitudes 
of VEMPs can be seen in some normal children and should be interpreted with 
caution.12

Laboratory testing 
Laboratory testing is indicated when a nonvestibular condition such as 

metabolic abnormalities or blood dyscrasia is suspected of causing the “dizziness.” 
Laboratory tests include complete blood count, serum glucose, thyroid function, 
triglyceride, and cholesterol determinations; fluorescent treponemal antibody 
absorption test; erythrocyte sedimentation rate; and rheumatoid factor, antinuclear 
antibody, and autoimmune studies when appropriate.
Imaging

Imaging studies include computed tomography with or without contrast 
enhancement for the evaluation of bony structures of the temporal bone and middle 
ear. Computed tomography is performed to rule out congenital malformations, 
bony abnormalities caused by infectious processes, cholesteatoma, or temporal 
bone fractures. Magnetic resonance imaging with gadolinium injection is the most 
important test for ruling out a CNS lesion, cerebellopontine angle mass, posterior 
fossa disease, and craniovertebral abnormalities. MRI is also capable of clearly 
imaging the contents of the internal auditory canal. 
Balance disorders 
Prevalence

While estimates of the prevalence of vertigo in children range from 7 – 8% 
,13,14 vertigo is the chief complaint of only 0.7% of children presenting to an 
otolaryngology clinic.15 These studies indicate that vertigo is not uncommon in 
children, but is often not brought to the attention of the otolaryngologist. Possible 
explanations of this discordance include the previously listed qualities of vertigo 
such as its transient nature, vague symptomatology, and confusion with behavioral 
or other conditions. When carefully evaluated, however, balance disorders can be 
diagnosed in children. In a unique study describing the differential diagnosis in 
more than 2000 children with a history of vertigo and dizziness seen by a single 
group are shown in Table 2.16 
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Table 2. Distribution of Diagnosis of Vertigo/Dizziness in 2000 Children
Migraine equivalent 25%
Benign paroxysmal vertigo of childhood 15%
Trauma 10%
Visual problems 5%
Inner ear malformations 5%
Vestibular neuronitis 4%
Labyrinthitis 4%
Other cause of dizziness 

 Otitis media 
 Central nervous system 
 Psychogenic vertigo

approx 20%

 
Wiener-Vacher 2005

Migraine-Related Dizziness 
Migraine is probably the most common cause of recurrent vertigo in children. 

Whereas migraine typically presents as headache in adults, other manifestations 
of migraine, including recurrent vertigo and dysequilibrium, are more common 
in children. Benign paroxysmal vertigo of childhood, which is likely to be 
of migrainous origin, as well as paroxysmal torticollis of infancy and basilar 
artery migraine, can present with recurrent vertigo in children. Nonvertiginous 
symptoms of vestibular dysfunction can also be related to migraine. Thus, the 
manifestations of migraine in childhood are quite varied, including episodic true 
vertigo, constant imbalance, movement-associated dysequilibrium, and space and 
motion discomfort. 
Benign paroxysmal vertigo of childhood

Benign paroxysmal vertigo of childhood is a particular variety of paroxysmal 
vertigo occurring in childhood with the cardinal symptom of vertigo in isolation. 
There are no cochlear symptoms such as tinnitus and hearing loss. The age of 
onset is usually within the first three or four years of life but may occur later at 
age seven or eight. The spells of vertigo are brief, usually less than 1 minute; they 
may last only seconds and rarely last more than a few minutes. Pallor, nausea, 
sweating, and occasionally vomiting occur. Consciousness is not impaired and 
the child can recall the episode. Immediately after the attack, the child resumes 
normal activities. The interval between the attacks varies from weekly to every six 
months, with monthly to bimonthly episodes being the most common. The attacks 
usually cease spontaneously after a few years. Physical examination, including a 
neurologic evaluation, is normal, as is imaging of the skull and temporal bones. 
Basser17 reported a moderate or complete canal paresis on caloric testing. However, 
the response to bithermal caloric testing has been found to be highly variable.18-20 
Other testing is normal. Children with benign paroxysmal vertigo of childhood 
often have a positive family history of migraine, and migraine headaches may 
develop in later years and respond positively to antimigrainous treatment.21,22 The 
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initial treatment of migraine in children is dietary restrictions of foods known to 
provoke migraine.23 If unsuccessful, the next step is symptomatic treatment with a 
vestibular suppressant, such as meclizine, during episodes. However, the episodes 
are usually very brief. Therefore, if the spells are frequent and especially if they 
impair school performance, use of a prophylactic antimigrainous agent should 
strongly be considered.24

Head Trauma 
Head trauma can cause an acute episode of vertigo by abruptly affecting the 

vestibular end organ directly, i.e., a labyrinthine concussion. Although several 
theories have been proposed, the mechanism of injury in labyrinthine concussion 
is poorly understood. Pressure waves transmitted directly to the labyrinth 
through the skull or intracranially via the cochlear aqueduct may cause rupture 
of the membranous labyrinth or damage to hair cells, hair bundles, or specialized 
structures in the ampulla or macula. The child usually recovers completely within 
a short period of time, but, on rare occasions, benign paroxysmal positional 
vertigo or delayed endolymphatic hydrops may develop. Benign paroxysmal 
positional vertigo is characterized by nystagmus and associated vertigo elicited by 
rapid changes in head position from upright to head hanging. It is thought to be 
caused by canalithiasis and can be treated with particle repositioning.25

Other mechanisms of vertigo after head trauma include parenchymal injury 
of the CNS, temporal bone fracture and perilymphatic fistula.
Perilymphatic Fistula 

Perilymphatic fistula is an anomalous connection between the inner ear 
and middle ear spaces and has been well documented in children.26 Although 
perilymphatic fistula is usually associated with hearing loss, it can be associated 
with vertigo alone.27 A perilymphatic fistula can be acquired or congenital. 
The congenital fistulas are associated with abnormalities in the temporal bone, 
particularly in the area of the stapes, but also in the vicinity of the round window. 
Acquired perilymphatic fistulae are generally caused by trauma, which may 
include iatrogenic trauma, barotrauma, penetrating trauma, or other head trauma.

The diagnosis and treatment of perilymphatic fistula consists of exploration 
of the middle ear and repair of the fistula by packing with temporalis fascia or 
muscle. At the time of surgery, fluid from the middle ear should be collected and 
sent for beta-2 transferrin testing, which is considered to be an objective test for 
the diagnosis of a perilymphatic fistula.28

Visual problems
Visual problems such as refraction abnormalities (myopia, hypermetropia, 

or astigmatism) or anomalies in ocular convergence (convergence insufficiency 
or latent strabismus with binocular vision) are a common cause of vertigo in 
children. The symptoms usually occur in children 6 years or older and are often 
associated with fatigue and excessive exposure to television, computer, and 
handheld device display screens. Episodes are usually recurrent and of short 
duration. The vertiginous symptoms typically consist of a sensation of rotation or 
displacement of the environment of mild to moderate intensity. Headaches occur in 
nearly 50% of children, particularly when a family history of migraine is present. 
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Neurologic and vestibular evaluations are normal. A complete ophthalmologic 
examination is indicated. Treatment includes correction of refraction anomalies 
and comprehensive orthoptic therapy. The sensation of imbalance and dizziness 
may be due to failure in binocular vision or convergence causing inadequate 
gaze stabilization during movement and double or blurry vision during fixation. 
Extensive screen time may unmask a latent ophthalmologic condition.
Vestibular neuritis 

Vestibular neuritis is rarely seen in children younger than 10 years old. It 
should be considered when a viral syndrome is followed by symptoms suggestive 
of an acute unilateral peripheral vestibular loss, which is more common in 
children than in adults.29 It presents with acute severe vertigo, nystagmus, nausea, 
and vomiting. The vertigo is worsened by head movements, and patients often 
prefer to lie down, usually with the affected ear up. There is no hearing loss or 
tinnitus. Vestibular laboratory testing indicates a unilateral reduced vestibular 
response to bithermal caloric testing. The symptoms resolve in children within a 
few days. Management is supportive and symptomatic with early ambulation. A 
short course of vestibular suppressants such as meclizine may be given, but should 
be limited as it may delay central nervous system compensation. Corticosteroids, 
such as prednisone, may shorten the duration of the illness, but no studies of their 
efficacy in children have been performed.
Labyrinthitis 

Acute labyrinthitis is an inflammatory condition that affects the labyrinth 
and generally leads to both vestibular and auditory symptoms and signs. The 
etiology of serous (toxic) labyrinthitis is unknown, but bacterial toxins or other 
biochemical substances in middle-ear fluid are thought to be absorbed into the 
inner ear through the round and oval windows. Symptoms may be mild with 
little or no sensorineural hearing loss and resolve spontaneously. In bacterial 
or suppurative labyrinthitis, there is an invasion of a bacterial infection into the 
labyrinth from the middle ear through preformed pathways that may be caused 
by chronic otitis media with cholesteatoma, a prior temporal bone fracture, or a 
congenital bony abnormality. Alternatively, in patients with bacterial meningitis, 
there may be invasion of bacteria via the internal auditory canal or the cochlear 
aqueduct. The symptoms of suppurative labyrinthitis are severe, and the condition 
often results in loss of vestibular as well as auditory function on the affected 
side. Bacterial or suppurative labyrinthitis is a serious complication that requires 
immediate intravenous antimicrobial therapy and surgical intervention.
Menière’s Disease 

Menière’s disease is characterized by a complex of symptoms including 
dizziness, unilateral hearing loss, tinnitus and aural fullness. While some patients 
may have only hearing loss and tinnitus, others may have only vestibular 
symptoms. The duration of the vertiginous episodes may vary from 30 minutes to 
several hours, and episodes are frequently accompanied by autonomic symptoms 
such as pallor, perspiration, nausea, and vomiting. Between these acute episodes, 
adults and rarely children may have vague symptoms of dysequilibrium. Children 
are more likely to recover auditory function than adults. With time, a reduction 
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in the responsiveness of the involved peripheral vestibular system occurs. 
Management of endolymphatic hydrops in children includes reassurance and 
explanations of the condition to the parents in addition to salt restriction and a 
diuretic.30 The need for surgical treatment is rare in children.

Several other uncommon conditions causing dizziness in children include 
paroxysmal torticollis of infancy, basilar artery migraine, familial periodic ataxia, 
and central nervous system disorders such as cerebellar abnormalities, posterior 
fossa tumors, and Chiari malformation. Drug induced dizziness, psychogenic 
vertigo, and systemic disorders are other non-neurotologic causes of dizziness.
Sensorineural hearing loss

Vestibular dysfunction in sensorineural hearing loss (SNHL):
Numerous studies in children with hearing loss have found that the incidence 

of vestibular hypofunction ranges from 49-95% of those tested. Horak and 
colleagues compared 30 hearing impaired children and 15 learning-disabled 
children to a group of 54 normal controls using both vestibular and motor testing. 
Two-thirds of hearing impaired children had abnormal VOR compared to one-
fifth of learning disabled children and seven percent of normal controls.31 Further 
studies suggest that a component of learning disabilities in the context of hearing 
loss may be due to deficiencies in reading acuity associated with vestibular 
dysfunction.32 

An interesting sub-population of children with SNHL is those who have 
undergone cochlear implantation (CI). While numerous studies have evaluated 
vestibular function following unilateral CI in adults,33-36 fewer studies have 
examined the impact of unilateral CI on vestibular function in children. Jacot and 
colleagues examined 224 children with profound SNHL prior to unilateral CI and 
found 50% to have abnormal bilateral vestibular function. Of the patients with 
existing vestibular function prior to CI, 70% experienced a post-CI worsening 
of vestibular function. 10% of patients developed complete ipsilateral vestibular 
areflexia.37 Licameli and colleagues investigated the prevalence and severity of 
vestibular impairment in two groups of children with CI and found that 52% had 
abnormal VOR, 39% had abnormal CDP, and 80% had reduced or absent VEMP 
in the ipsilateral ear after CI.38 Cushing and colleagues performed vestibular 
testing in a group of 40 children with unilateral CI and found abnormal caloric 
responses in 50% of patients.39

Based on their findings, the above investigators advocate for vestibular 
testing, when feasible, in any pediatric CI candidate prior to surgery. While no 
consensus has been reached on the ideal timing and extent of such testing, Jacot 
and colleagues suggest a clinical vestibular examination including the head thrust 
test, bithermal caloric testing, and VEMP.
Conductive hearing loss
Vestibular dysfunction in conductive hearing loss (CHL)

Otitis media is one of the most common diseases in infants and children.40 
Acute otitis media (AOM) occurs at least once in up to 71% of children under 3 
years of age and an episode of AOM is followed by persistent middle ear fluid 
(otitis media with effusion, OME) for at least four weeks in 60% of cases.41 The 
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principal effect of OME on hearing consists of a mild-to-moderate conductive 
hearing loss with an average threshold of 27dB.42 This degree of hearing loss 
may delay speech development and be associated with learning disabilities. 
In addition, Eustachian tube dysfunction with and without middle ear effusion 
is considered one of the most common cause of vestibular disturbances in 
children.43,44 Anecdotal evidence from parents suggests that children with OME 
often exhibit a high degree of movement disorganization and propensity for 
falls especially compared to their peers without middle ear disease. Parents 
further report that their children often begin to walk or become less clumsy after 
tympanostomy tube insertion. More recently, studies in children have produced 
evidence supporting both the notion that vestibular, balance and motor function 
may deteriorate in the setting of middle-ear effusion and that this deterioration is 
reversed with resolution of OME. 

Placement of tympanostomy tubes in children with otitis media has been 
shown to improve balance. Casselbrant and colleagues tested 41 children 
with OME using moving platform posturography before and after insertion of 
tympanostomy tubes and found a higher speed of sway was in children with 
OME than in normal children.45 Golz and colleagues tested 136 children, 4 to 
9 years of age, using electronystagmography and the BOTMP before and after 
tube ventilation of the middle ear. Pathologic findings on either study were found 
in 58% of the children with chronic middle ear effusion, as compared with only 
4% of healthy controls. Balance disturbances resolved in 96% of subjects after 
tympanostomy tube insertion.46 Casselbrant and colleagues found that children 
aged three to nine years with OME had increased postural sway in response 
to moving visual scenes compared to age- and gender-matched controls, with 
statistically significant differences noted at both tested frequencies of surround 
movement.47 The above studies indicate that balance-related symptoms in young 
children may result from OME and that these symptoms often resolve after middle 
ear aeration returns to normal. 
Rehabilitation of balance and motor skills

Rehabilitation of balance and motor skills in the hearing impaired child:
As described above, children with peripheral vestibular hypofunction in the 

setting of a normal central nervous system are likely to compensate well in most 
environments. Nevertheless, early identification of specific functional deficits can 
guide rehabilitative efforts. Even when such children have excellent motor skills, 
strength, and speed, they may be labeled clumsy when they fall or lose balance in 
conditions with poor or unreliable visual and proprioceptive inputs.5

Rine and colleagues demonstrated a statistically significant improvement in 
motor development in children with SNHL and vestibular dysfunction treated with 
exercise intervention. Control patients were subsequently treated with exercise 
intervention, and demonstrated a comparable improvement.48 In a preliminary 
study involving two subjects with SNHL and bilateral vestibular hypofunction, an 
exercise program using head movements in the setting of complex backgrounds 
was employed. Both subjects showed improvement in critical print size nearing 
clinical significance. One subject had an improved dynamic visual acuity score.49
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With the exception of the above studies, the literature is relatively deficient on 
the potential for various interventions to improve balance and motor development 
in SNHL patients with vestibular loss and impaired motor development. 
Conclusion 

Dizziness and vertigo are common symptoms among children. Attention to 
detail in history-taking, thorough physical examination and appropriate use of 
ancillary testing will enable the practitioner to navigate the complex differential 
diagnosis of dizziness and help this important patient population.
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