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What is unilateral hearing loss?

One ear with typical 
hearing levels

One ear with reduced 
hearing levels



Isn’t one ear enough?
Binaural hearing = two ears

Interaural timing and level differences

Binaural summation

Segregation of sound sources



Effects of UHL mixed
UHL < children with typical 
hearing
• Kiese-Himmel 2002 
• Sedey et al. 2002
• Peckham & Sheridan 1976
• Borg et al. 2002
• Lieu 2015

UHL = children with typical 
hearing
• Klee & Davis-Dansky 1986
• Cozad 1977
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UHL and academic challenges



Lieu, 2015



Audiological Interventions for UHL

Mild - severe UHL
• Binaural hearing
• Hearing aid

Severe – Profound UHL
• Cochlear implant*
      OR
• Rerouting of sound to better ear

• Contralateral routing of sound (CROS)
• Bone conduction
• Air conduction

*Some restrictions may apply



What level of UHL for hearing aids?

Range of UHL hearing aid candidacy

Potential for crossover or binaural interference
Cochlear implant candidacy range*

Limited evidence for benefit



Challenges with hearing aids and UHL
• Limited research



Challenges with hearing aids and UHL
• Limited research



Challenges with hearing aids and UHL

• Testing aided benefit?
• Mask good ear?
• Spatialize speech and 

noise?
• Make clinical decisions early

• Tools?





Ear canal acoustics

• Assessment • Hearing aid fitting





Receptive Vocabulary

Linear

Piecewise



What about children with UHL?
• If unaided SII < or = 80, child may be a candidate for 

amplification?

• If unaided SII ~ 0, what’s the potential for aided benefit?
• Based on children with bilateral hearing loss

• Well-fitted hearing aids led to an SII > 50 in ~ 95% of cases



Unaided SII?

Range of UHL hearing aid candidacy

Potential for crossover or binaural interference

Limited evidence for benefit

Unaided SII = 0

Unaided SII < 80



Audibility-based UHL Criterion

Amplification is 
provided as early 

as possible

2 step-process

Children with 
unaided SII = 4-

80 – Aidable UHL

Children with 
unaided SII = 0-4 

Aided SII > 50 = 
Aidable UHL

Aided SII < 50 = 
Not aidable



UHL Hearing Aid Candidacy

• Unaided SII = 0 at 55 dB HL
• Look at simulated aided when unaided = 0

Translation of PTA < 70 dB HL to SII

No empirical data to support this approach



Unaided SII?

Range of UHL hearing aid candidacy

Potential for crossover or binaural interference

Limited evidence for benefit

Unaided SII = 0

Unaided SII < 80



Ear-canal adjusted dB HL?

Range of UHL hearing aid candidacy

Potential for crossover or binaural interference

Limited evidence for benefit

Add RECD to dB HL threshold

Unaided SII < 80



Ear-canal adjusted dB HL
18 month-old
Unaided SII = 0
Aided SII = 40



Ear-canal adjusted dB HL
18 month-old
Unaided SII = 0
Aided SII = 40



How does this align with clinical 
practice?

• Retrospective analysis of 263 children with UHL who were fitted 
with hearing aids at Boys Town National Research Hospital

• Better-ear pure-tone average (BEPTA) = 9.9 dB HL ( - 5 to 15 dB HL)
• Poorer-ear pure-tone average (PEPTA) = 50.5 dB HL (6.3 to 115 dB HL)



Poorer-ear PTA



Poorer-ear PTA

PTA 25- 70



Unaided SII

Unaided SII = 80



Ideal Aided SII

Aided SII = 50



Unaided SII

Aided SII



Conclusions
• Hearing aid candidacy for children with UHL does not follow:

• PTA 
• SII

• Future research should validate audibility-based approaches 
prospectively



Additional hearing aid candidacy factors
• Parental concern / perception of benefit
• Additional developmental or health concerns
• Evidence of limited benefit



Case Example
• 6 week old
• Family history of hearing loss
• ABR Results

Ear 500 Hz 1000 Hz 2000 Hz 4000 Hz

Right 65 dB eHL 75 dB eHL 85 dB eHL 85 dB eHL



Simulation of 
Aided SII



Crossover to 
normal-
hearing ear

Using conservative interaural 
attenuation values from 
Munro and Contractor (2010) 



Case 
Summa
ry

Aided SII > 50 does not  = 
hearing aid benefit

Use conservative 
crossover estimates

Thresholds > 80 dB may 
result in crossover 



Spatial release 
from masking 
set-up (aided)
• Binaural
• Adaptive or percent correct
• Aids



UHL Aided UHL Unaided



VCLASS Questionnaire



Spatial localization weighting



Clinical Guidance
• Prevent gaps in services for children who fall between 

amplification and cochlear implant candidacy.
• Two groups:

• Moderately-severe or severe thresholds (< 70 dB HL)
• Evaluate hearing aid candidacy

• Severe-to-profound thresholds (at least one threshold > 90 dB HL)
• Refer to Cochlear Implant program for candidacy evaluation



Thank you!
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