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Cochlear Implant Failure 

¥!Children with bilateral vestibular impairment 
were 8 times more likely to have CI failure 

¥! Likely linked to increase in falls due to 
balance deficit 
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Pediatric Superior Canal Dehiscence 
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¥!A multistage, nationally representative, probability 
sample of children (n = 10,954; aged 3-17 years) 
was examined based on the 2012 National Health 
Interview Survey Child Balance Supplement.  

¥!Prevalence of dizziness and balance problems 
was 5.3% (3.3 million US children). 

¥!36.0% of children with dizziness and balance 
problems were seen by healthcare professionals 
during the past year and 29.9% received 
treatment. 

J Pediatr. 2016 Apr;171:240-7.e1-3.  
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Identifying Vestibular Function in Children 

¥!Children will rarely present to the physician with 
complaints of dizziness or vertigo 

¥! Limited communication abilities 

¥! Impairments are compensated for quickly 

¥!This can lead to impairments being overlooked or 
dismissed. 

¥! It is now possible to determine if functional 
balance deficit exists, localize the impairment and 
refer for intervention. 

 



©2017 MFMER  |  slide-55 

Why does this matter? 

¥! ÒKids just compensateÓ 
¥! What is needed for compensation (in adults) 

¥! Strong postural muscles, good vision, stable 
lesion, and a normal brain 

 

¥!Effects on gross motor development 

¥!Effects on reading 

¥!Effects on CI failure 
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Dizziness Handicap for Children? 
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DHI-P- (40 item) 
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Example of DHI-P 
(8 yo with EVA) 

Score 34 
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Stone & McCaslin, ENT and Audiology News,  2015 

Audio-vestibular Findings in EVA 
(8 yo with EVA) 
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EVA and Dizziness 

Stone and McCaslin, 2014. 
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EVA and Hearing Loss 

¥!Pearson Correlations 
¥! 500 Hz ABG and fundus width  (r = .105, p > 0.391) 

¥! 500 Hz ABG and midpoint width  (r = .396**, p = .001) 

¥! 500 Hz ABG and porous width (r = .466**, p < .001).  
Strongest correlation 

¥! 1000 Hz ABG and fundus width  (r = .035, p = .778) 

¥! 1000 Hz ABG and midpoint width  (r = .276*, p = .
022) 

¥! 1000 Hz ABG and porous width  (r = .361**, p = .002) 
Strongest correlation 
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The Questionnaire for Dizziness, Eye, and 
Balance (Q-DEB) Function for Children and 
Adolescents 

¥!Currently, no screening device exists to 
identify infants, children, and adolescents at 
risk for vestibular related impairments 

¥!The purpose of this study is to develop a 
questionnaire to be used for screening 
vestibular related problems in children from 
1-21 years of age. 

Christy, Rine, and McCaslin, APTA 2017 
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Additional Questionnaires 

¥!The Pediatric Vestibular 
Symptom Questionnaire: A 
Validation Study (Pavlou et 
al., 2016). 
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Pediatric Materials 
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Pediatric Materials 
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Role of the Audiologist 

¥! In pediatric patients be sure to ask the parent or 
caregiver about concerns with dizziness or 
balance.  

¥!Questionnaires 

¥! pDHI 

¥!PVSQ 

¥!Q-DEB 
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Outline 

¥!Background 

¥!Review of Anatomy and Physiology 

¥!Superior Canal Dehiscence 

¥!Pediatrics 

¥!Noise induced hearing loss 

¥!MeniereÕs Disease 
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¥!Group reported that noise exposure results in a  
loss of VEMPs in guinea pigs. 

¥!Used both light and electron microscopy to 
confirm the loss of VEMPs after noise exposure 
was related to saccular impairment.  
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VEMPs and Noise Induced Hearing Loss 

¥!Figure shows recovery 
curves of cVEMP 
responses and ABR 
thresholds. 

¥! (A) short-term  

¥! (B) long-term 
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¥!A longitudinal study investigating how chronic 
exposure to gunshot noise can reduced 
cochlear and saccular function. 

¥!Twelve subjects over 10 years were tested with 
both audiometry and cVEMPs. 
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VEMPs and Noise Induced Hearing Loss 

¥!Abnormal VEMP responses were evident in 
nine police officers (75%). 

¥!The authors also concluded that a decrease in 
hearing  may occur after long term exposure to 
gunfire.  
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VEMPs and Noise Induced Hearing Loss 

¥! cVEMPs were recorded in 30 subjects (55 ears) 
with NIHL and age range of 30-40 years.  

¥!VEMP recordings were done at 99 dBnHL using 
a commercially available evoked-potential 
system.  

¥!The study showed that as the average pure 
tone hearing threshold increased, the VEMP 
latencies were prolonged and peak to peak 
amplitude were reduced in subjects exposed to 
noise.  

Kumar et al., 2010, Noise & Health, 2010 
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ÒThe Pearson correlation test indicated significant correlation between 
pure tone average and different VEMP parameters tested (r = 0.67, 

P<0.01, r = 0.56, P<0.01 and r = -0.40, P<0.01, respectively for P1 
latency, N1 latency and peak to peak amplitude)Ó 

VEMPs and Noise Induced Hearing Loss 

Kumar et al., 2010, Noise & Health, 2010 
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Correlations 
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¥!  A cross-sectional observational study was 
employed to determine if cVEMPs in 43 
individuals with a history of noise exposure 
greater in one ear had different responses 
between the two ears. 

¥!The control group comprised 14 age-matched 
controls with normal-hearing sensitivity and a 
negative history of military or occupational noise 
exposure. 
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Noise Exposure and the Vestibular System 

¥!  33% percent of the noise-
exposed participants had 
abnormal cVEMPs 

¥! cVEMPs were present and 
symmetrical in 100% of the 
age-matched controls, and 
cVEMP threshold was 
greater in the noise-
exposed group than in the 
control group.  
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VEMPs and Noise Induced Hearing Loss 

¥!The investigators evaluated twenty patients 
diagnosed as acute acoustic trauma. 

¥!Relationships between hearing outcomes and 
level, sources of noise, caloric responses, and 
VEMP results were described. 

¥!The authors determined that the VEMP test can 
predict the hearing outcome after acute acoustic 
trauma, with a sensitivity of 44% and a 
specificity of 100%. 

Wang & Young 2007 
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VEMPs and Noise Induced Hearing Loss 

¥!The greater the intensity of the noise, the more 
severe the impairment to the cochlea and 
saccule. 

¥!An absent or delayed VEMPs was suggested to 
indicated poor prognosis for improvement in 
hearing 

Wang & Young 2007 
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Outline 

¥!Background 

¥!Review of Anatomy and Physiology 

¥!Superior Canal Dehiscence 

¥!Pediatrics 

¥!Noise induced hearing loss 

¥!MeniereÕs Disease 
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HIT and MeniereÕs Disease 

Park et al., Acta Oto-Laryngologica, 
2005 

¥! HIT Abnormal Ð 29%  

¥! Caloric Abnormal- 42% 

¥! Both Abnormal- 18% 

38 Patients with MD 
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Park et al., Acta Oto-Laryngologica, 2005 

Significant Caloric UW         Normal Side 
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Audiometry 



©2017 MFMER  |  slide-84 

Abnormal Caloric Response 
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vHIT
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Mechanisms 
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vHIT in MeniereÕs Syndrome 



©2017 MFMER  |  slide-88 



©2017 MFMER  |  slide-89 

vHIT MeniereÕs Patient-Expected 

Caloric examination 

vHIT examination 
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Summary 

¥!  Wang and 
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Questions & Discussion 


