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This webinar will explore:
• Why pediatric vestibular assessment is essential
• How remote camera vHIT works and why it is uniquely suited to 

infants and young children
• Where it fits within comprehensive pediatric test batteries
• How to interpret results with confidence
• Real pediatric case studies, including infants and children with 

limited test tolerance



Why pediatric vestibular 
assessment is essential.



What is the vestibular system? 
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Vestibulo-ocular
Maintain steady 

vision during head 
movements

Jacobson & Shepard, 2008 

Vestibulospinal
Maintain posture

Vestibular Reflexes 
Vestibulocolic

Righting reflex; 
stabilizes head

From Halmagyi & Curthoys, In Herdman





What happens when the 
vestibular system isn’t 
functioning?



ADULTS are significantly affected by vestibular loss
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Do children 
suffer from the 
same effects of 
vestibular loss 

as adults?



Preliminary evidence suggests that children suffer from the same 
effects of vestibular loss as adults 
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Why is pediatric vestibular assessment is essential?

Identifying 
children with 
vestibular loss

Initiating 
Vestibular 

Rehabilitation 

Who is at risk?



Vestibular testing is recommended in: 

1. Children with severe to profound sensorineural 
hearing loss, which justifies testing all children prior 
to cochlear implantation; 

2. Children who pass their newborn hearing screening 
and acquire hearing loss or have progressive 
hearing loss; 

3. Children with Auditory Neuropathy Spectrum 
Disorder

4. Children with any degree of hearing loss and either 
dizziness or concomitant gross motor delay due 
to the known associations between vestibular loss, 
dizziness and gross motor function.



How remote camera 
vHIT works and why 
it is uniquely suited 
to infants and young 
children



Video Head Impulse Testing 
(vHIT)
• vHIT is an assessment of individual 

semicircular canal function and both 
branches of the vestibular nerve.

• Horizontal and Anterior canal vHIT: 
• Superior Vestibular Nerve

• Posterior canal vHIT: 
• Inferior Vestibular Nerve

• Children fixate on a stable visual target
• Camera measures eye velocity, 

gyroscope measures head velocity
• Goggle vHIT can be completed in 

children 3+ years
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vHIT Considerations:

Use 2 factors for interpretation:
1. Gain (Ratio between eye and head 

movement)
• 0.7 has been suggested for young children

2. Corrective Saccades:
• Frequency (50 – 80%)
• Velocity (> 100)
• Latency (< 320 ms)
• Standard Deviation of the latency
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vHIT: Benefits in children
• Does not induce dizziness.
• Vision is not occluded, so not as scary
• Test administration is fast (10 – 15 minutes)
• Can be completed regardless of middle ear 

status (PE tubes, perforations, mastoid 
cavity, etc)

• Ear and canal specific
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Bachman 2018; Janky 2018; Lavender, 2025; Dasgupta et al., 2025

vHIT Considerations

• Use Brightly lit room
• Pull up eyelids 
• Use foam, ponytail, or bouffant cap for retention
• Children can sit on a parent’s lap
• Head Velocity should be > 120 d/s for horizontal canals and 100 d/s for 

vertical canals 
• Age:

• Many studies report NO CHANGE with age (Janky 2015; Hamilton 2015; Lehnen 2017; Ross 2016)

• Wiener-Vacher (2017) showed a rapid increase in gain from age 3 to 6 years and 
then a slow increase up to 16 years

• Martens et al. (2023) showed lower gain for children < 1 year



vHIT Considerations
• Compared to adults, vHIT in children:

• Takes longer due to cooperation
• Requires more practice
• Can be more difficult to achieve 

adequate head velocity for vertical 
canals (i.e., > 100 d/s)

• More successful with a test assist 
(this can be a parent) 

• Young children (< 3 years) cannot 
wear the vHIT goggles

Dasgupta et al., 2025; Hamilton 2015



Remote Camera vHIT for children 6 months+



Remote camera 
vHIT can be used 
in older children 
and adults



Multidimensional Investigation of Auditory and Vestibular 
Function in Individuals with Down Syndrome (R01DC021819)

Gabrielle R. Merchant, AuD, PhD, Heather L. Porter, AuD, PhD, Kristen L. Janky, AuD, PhD
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Results obtained with a remote-camera device are 
like those obtained using a standard goggle device.



Where it fits within comprehensive pediatric test batteries



What protocol are we using with children?

Regardless of age, we
attempt the following on
all children:

• Audiogram
• Case History
• Bedside
• Assess Canal function
• Assess Otolith Function



Audiogram
• SNHL is a risk factor for vestibular loss (Verbecque 2017; O’Reilly 2010; Li 2016) 

• Children are more likely to have vestibular loss with:
• Severe-to-profound sensorineural hearing loss (Janky 2018; Martens 2022) 

• Acquired/Progressive Hearing Loss
• Syndromic Hearing Loss (Wang 2021)

• And with specific etiologies of hearing loss:
• Cytomegalovirus (CMV) infection (30 – 60%)
• Auditory Neuropathy (42-91%)
• Waardenburg Syndrome (up to 70/80%)
• Usher Syndrome (~100%, depends on type)
• Malformations (depends on severity of malformation)

Hearing loss etiology is unknown in ~ 35 – 42% of cases (Sokolov 2019, Cushing 
2019) and not all etiologies result in complete vestibular loss (Cushing 2019), 
suggesting etiology alone is not a sufficient predictor of vestibular loss. 

• Pendred Syndrome 
• Rubella (30 – 40%)
• Ototoxicity
• Meningitis (~100%)
• Usher Syndrome (~100%, Type 1)
• ANSD, BOR, JLN, Goldenhar, etc



Case History
Q1. “At what age did your 
child sit independently?”

• Sat later than 7.25 months
• sensitivity = 62%, 
• specificity = 81%

Q2. “At what age did your 
child walk independently?”

• Walked later than 14.5 
months

• sensitivity = 78%, 
• specificity = 77%



Bedside Exam (ocular range of motion, HIT, SLS, CTSIB, VINT)

CUT-OFF: < 4 seconds 
sensitivity = 90%, 
specificity = 100%

(Janky et al. 2022; Oyewumi et al., 2016)

CUT-OFF: corrective saccade 
sensitivity = 75%, 
specificity = 91%
(Christy et al., 2014)

CUT-OFF: 100 seconds
Sensitivity = 88%    
Specificity = 85%

(Christy et al., 2014)

CUT-OFF: nystagmus
Sensitivity = 

75% (partial UVL), 
90% (caloric weakness > 50%), 
98% (total UVL) 

Specificity = 94% - 100% 
(Dumas et al., 2008, Dumas et al., 2013; Nuti & 
Mandala, 2005; Ohki et al., 2003; Xie et al., 2013) 



Assess Canal Function

Rotary ChairRemote 
Camera vHIT

Children 6 mos - 3 years Children 4+ years

Rotary ChairGoggle or remote 
camera vHIT



Assess Otolith Function 
Children 6 mos - 3 years

Bone-conducted cVEMP Air/bone-conducted cVEMP

Air/bone-
conducted 

oVEMP

Children 4+ years





Feasibility



Feasibility



Rotary Chair

• Expensive
• For both practitioners and 

patients

• Wear goggles/electrodes
• Overall vestibular 

responsiveness
• 15 minutes
• Lower feasibility

Remote Camera vHIT

• Less expensive
• For both practitioners and 

patients

• Do not wear goggles/electrodes
• Ear and canal specific vestibular 

function
• 5 minutes
• Higher feasibility 



VEMP is recommended as a first-tier screen; 
however, are any children missed by using cVEMP?

• YES
• 4.6% of children are missed using cVEMP alone
• 1.5% of children are missed using vHIT alone

• These data suggest that 
• The tests are complimentary 
• If 1 test is normal and there are risk factors, keeping going



You never know when will be your last test…

Bone-conducted cVEMPRemote 
Camera vHIT Rotary Chair



Is RC-vHIT ever unsuccessful?

Congenital 
nystagmus

Not sitting 
still Crying



What protocol are we using with children?
• Screen all kids with unilateral/bilateral severe-to-profound hearing 

loss and acquired hearing loss secondary to meningitis, CMV, or any 
cochleovestibular anomalies. 

• Screening will occur with remote camera vHIT, bone conducted 
cVEMP and/or rotary chair. 

• For any child that fails, we would recommend 
• A yearly PT evaluation 
• A follow-up assessment at age 3 – 4 for additional testing (cVEMP, oVEMP, 

vHIT/RC, gross motor screen). 

• If abnormal, schedule consult with vestibular rehab. 



How to interpret results with 
confidence







Clean data is better than noisy data
• Distance matters

• Distance between the eyes
• Distance from the camera
• Distance to the target



Clean data is better than 
noisy data



Clean data is better than noisy data
• Maintain steady gaze on target

• Interesting target to sustain attention
• Often use an iphone

• Have a test assist (can be a parent)



Noisy data is better than no data
• Can alter sensitivity



Noisy data is better than no data



Even no data can be analyzed









Pediatric case studies, 
including infants and children 
with limited test tolerance



Case #1: Individual with Down syndrome  



Case #2: 4-year-old; suspect autism spectrum disorder

• History of bilateral, profound sensorineural hearing loss. 
• Would not tolerate traditional vHIT



Case #3: Cochlear implant candidate
• bilateral, profound sensorineural hearing loss. 
• Sat independently at 8 - 9 months and at age 12 months is 

pulling himself up to standing. 
• MRI noted bilateral cochlear and vestibular dysplasia, but 

normal bilateral cochlear nerves. Specifically, the vestibules 
were noted to be fused with markedly hypoplastic lateral 
semicircular canal; however, the superior and posterior 
semicircular canals were noted to be normal. 

• Aside from the hearing loss, mom denies any additional 
significant medical history. 



Case #3

IMPRESSIONS: Rotary chair noted normal gain with abnormal phase at all test 
frequencies, thus not ruling out unilateral peripheral vestibular involvement;



Case #3

IMPRESSION: remote camera vHIT noted essentially normal function of both lateral 
semicircular canals.
Monitor and reassess if concerns arise



Case #3: Bilateral cochlear implants placed 

• A few months following cochlear implant placement mom 
reports issues with head tilt and imbalance. 

• Symptoms were accompanied by an issue with the processor; 
therefore, she was uncertain if the symptoms were related to 
the processor or if there was some vestibular involvement that 
occurred following implantation. 

• Symptoms resolved within weeks.  
• Outside of this brief period of symptoms, concerns for balance 

or dizziness were denied.  



Case #3

• IMPRESSIONS: Reduced gains bilaterally with 0.65 in the 
right horizontal canal and 0.55 in the left horizontal canal, 
representing a significant change from previous testing.



Case #4: Pediatric Hearing Clinic 
• History of congenital CMV, 
• Bilateral sensorineural hearing loss
• Bilateral placement of cochlear implants
• Prior to CI, rotary chair testing noted a phase lead suggestive of 

unilateral peripheral vestibular involvement without localization to 
the right or left ear.  

• Testing was recommended today to confirm the presence of 
vestibular involvement

• Medical history is significant for focal seizures.  A head ultrasound 
demonstrated ventriculomegaly with multiple focal calcifications.



Case #4: Age 8 months



Case #4: Age 4 years 

IMPRESSIONS: Right vestibular involvement 
Because vestibular involvement can be progressive with congenital CMV consider reassessment in the 
next few years or sooner if concerns arise. Cervical VEMP could be completed to assess integrity of the 
inferior vestibular nerve and saccule.  He is a good candidate for vestibular rehabilitation. 





Additional case studies?



Areas of Development
Improved understanding of the 
relationship between RC-vHIT, VEMPs, and 
rotary chair across different pathologies

Quantification of compensatory saccades 
using RC-vHIT

Manipulation and review of the waveforms



Conclusion
• Remote camera vHIT is 

• a helpful clinical tool for quantifying ear specific 
semicircular function in children, particularly 6 – 36 
months

• feasible 
• provides complimentary, ear specific information 
regarding semicircular canal function, which can be 
used to augment or validate the presence of 
vestibular dysfunction in children.



We’ve been pleasantly surprised by the data we’ve been able to collect







Questions?
kristen.janky@boystown.org




