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Overview

• Background – Identifying improvement 
opportunity

• Methods to promote EHDI best practice
• Evaluating outcomes
• Investigating etiology
• Supporting follow-up after identification when 

middle ear fluid is present 
• Medical / surgical options for permanent 

hearing loss



Background

• 70% of prolonged diagnosis 
cases had fluid

• Many had multiple rescreens 
but no diagnostic ABR

• Inconsistent 
recommendations on 
follow-up

• Confusing for families and 
primary care



Background

• Individual phone calls 
awkward

• Revealed misperceptions 
and gaps in knowledge

• Need for systematic 
outreach to ENT community



ENT Outreach efforts

• 2010 flier for MN Academy 
of Otolaryngology

• Diagnostic ABR should not 
be postponed due to 
middle ear dysfunction



NCHAM 2012 survey
• Sent to primary care and ENT nationwide

• Minnesota results sorted by provider
• Results validated need to share EHDI 

information
• 83% of ENT clinics were not primarily pediatric practices
• 59% understood that REFER should be retested by 1 

month
• 34% felt unilateral hearing condition would not impact 

speech



New educational materials



New educational materials



ENT Outreach efforts

• EHDI related segments in MN Academy of 
Otolaryngology (MAO)newsletter

• Mail hard copy of new materials 

• ENT advisory committee members promoting 
materials 

• Webpage with key EHDI materials specific to ENT



EHDI booth at
MN Academy of Otolaryngology



Did we make a difference?



2016 ENT survey

• Sent vie e-mail and 
hard copy

• Equal response rate 
for both

• 2nd e-mail reminder, 
but few responses 
after that 



Response rate



Practice location



What percent of your practice 
includes children 0-5 years of age?



Number of infants / young children identified with 
permanent congenital hearing loss in the last year?



Best estimate of the earliest age a newborn not 
passing hearing screening should be retested?

Goal: all screening and rescreening complete by 1 month



Best estimate of the earliest age a newborn can 
be definitively identified as having a permanent 
hearing loss?

Goal: diagnosis no later than 3 months



Best estimate of the earliest age a young infant 
can begin wearing hearing aids?

Goal: fitting within 1 month of diagnosis



Best estimate of earliest age an infant with a 
permanent hearing loss should be referred to 
early intervention?

Goal: early intervention no later than 6 months



Which of the following can have an impact on 
speech and language development? 



Select your likely clinical plan.
A 2 week old who did not pass the newborn hearing 
screening is evaluated by an audiologist and again does not 
pass hearing rescreening. The baby is healthy and has signs of 
middle ear effusion as well as an abnormal tympanogram. 
I would:



Top 3 preferred methods for MDH to 
communicate information to you regarding EHDI



Outreach Summary
• Use data to determine need areas and establish 

baseline
• Develop outreach plan and education material 
• Don’t underestimate the value of direct 

conversation
• Measure outcomes and continue planning!



Collaboration



Important considerations for work-up

• Is the audiologic testing complete and valid?
• No reason NOT to do an unsedated ABR.

• History and physical exam findings
• Age of the patient
• Is the work-up going to change the options?
• Risks : Benefits



Conductive Hearing

• Increased thresholds are most likely due 
to middle ear effusions

• Can be due to ossicular
fixation/malformation

• Good exam is key but can be difficult in 
an infant, particularly with narrow ear 
canals



Conductive Hearing
• Just because you have identified a conductive hearing 

difference by 3 months of age, that doesn’t mean you are 
done

• MDH data: 10% of those thought to have a transient hearing 
difference ended up having a permanent sensorineural 
hearing difference

• This is consistent with other published studies
• Have to prove it was only the fluid by verifying typical hearing 

after fluid resolution 
• Statement 3 (recommendation) of AAO-HNS Clinical Practice 

Guildeline for Otitis Media with Effusion 2016



Why the high rate of loss to follow-up?

• Patient/family factors can never be completely
eliminated

• Our data:  
• 40% were considered to have other medical 

comorbidities—may be more likely to be seen in a 
tertiary pediatric health care system = potential target

• 45% of those thought to have transient hearing 
difference saw ENT.  So, how can we use ENT to improve 
follow up?



ENT need to support follow-up after
diagnosis of “Transient” hearing difference

• Base line data in 2012
• 100 infants reported with middle ear related conductive 

difference
• FINAL hearing status only known in 30 cases

• 9 had underlying permanent difference that did not resolve 
• 4 of 9 had complex medical history, 8 of 9 saw ENT

• 70% still unknown in 2014!
• ~45% see ENT at some point / ~40% had risk factors
• Is audiologic follow-up happening?



ENT need to support follow-up after
diagnosis of “Transient” hearing difference

• NEW data from June 2015 – June 2016 showed 
small improvements in obtaining final status

– 100 cases reported (including transient and type 
difference not known)

– FINAL hearing status known in 37 cases
– 13 had underlying permanent difference (~13% of 

total)
– Average age at diagnosis of typical hearing was 285 

days (median 230 days, range 44 – 1043 days)
– 52% still unknown in 2017! (~20% reduction)
– About half (54%) had risk factors



Supporting follow-up after
diagnosis of “Transient” hearing difference

 Still concerning are the ~10% who ultimately have 
underlying permanent sensorineural difference
 Support for follow-up testing
Otolaryngologists can continue to play a key role in 

working toward documenting FINAL hearing status



Managing middle ear fluid

• Boudewyns et al, 2011:  23% of newborns referred for 
further testing who had OME had spontaneous 
resolution of fluid.

• Boone et al, 2005:  About 1/3 of newborns referred 
with OME required tympanostomy tubes to resolve 
the fluid.



Tympanostomy tubes

Taken from AAO-HNS Clinical Practice Guidelines for Tympanostomy Tubes in Children 2013



Tympanostomy tubes
• Indications for OME:  ≥3 months of fluid
• Does this pertain to newborns?

• Don’t know---guideline from AAO-HNS intended for children 6 
months of age to 12 years of age

• Considerations:
• Risk factors for permanent hearing difference or developmental 

difficulties
• Mixed hearing difference on ABR
• Level of hearing on ABR
• Age of infant
• How to test hearing postoperatively (repeat ABR vs VRA)



Risks of tympanostomy tubes
• Risk of anesthesia

• Animal studies: exposure of developing brains to anesthesia 
produced neurotoxicity

• Studies with mixed results in humans—lead to consensus 
statement in 2015 called for more research to evaluate the 
effects in early childhood

• PANDA study (Pediatric Anesthesia Neurodevelopment 
Assessment): sibling matched cohort of healthy children <3 
years of age who had a single general anesthetic (20-240 
min.) showed NO difference in IQ at 8-15 years of age (JAMA 
2016)



Risks of tympanostomy tubes
• Otorrhea  (common but usually transient, can be 

more persistent/frequent in infants)

• Tympanic membrane changes (common, usually do 
not affect function)

• Premature extrusion (4%)

• Perforation (1-6%)

• Intruded tube (0.5%)



Permanent hearing difference

• Work up options: Genetics, CMV, 
Ophthalmology, Imaging

• Intervention: Early Intervention, parent 
support, language options, technology 
options



Etiology of childhood hearing differences
Childhood Hearing 

Difference

Genetic
50%

Idiopathic
25%

Disease, Treatment Side 
Effects, Environment

25%
Syndromic

1/3
Nonsyndromic

2/3

Recessive 75-85%

Dominant 15-24%

X-linked 1-2%

CMV, Herpes, Rubella, 
Syphilis, Toxoplasmosis, 
Varicella, 
Aminoglycosides, 
Exchange transfusion, 
Ventilation, ECMO, Fetal 
Alcohol Syndrome, Lead 
poisoning, Head trauma.



Genetics Evaluation
• Offer referral to Genetics
• Typically testing starts with GJB2 and GJB6 gene 

analysis (Connexin) with reflex to a more complete 
panel of the more commonly implicated genes 
causing hearing differences

• Carrier rate in general population is 1 in 33 for a GJB2 
variant that causes hearing difference



Cytomegalovirus (CMV)Testing

• Early (<3 weeks of age) testing required to be 
considered a congenital infection

• Saliva, urine, blood spot
• Treatment option:  valgancyclovir

• NEJM 2015 study showed improved long term outcomes 
with 6 months duration of treatment compared to 6 
weeks for symptomatic infants

• What about asymptomatic infants? Currently treatment 
is NOT recommended 



Ophthalmology evaluation

• Retinal exam is important to look for signs of 
retinitis pigmentosa (Usher)

• 20-30% of children with sensorineural hearing 
difference will have an ophthalmologic finding

• 1-2% of babies born with asymptomatic CMV and 
10-20% with symptomatic CMV will have minor 
vision problems or loss



Imaging

• CT vs. MRI debate---pros 
and cons of each

• Often wait to get 
imaging in infants if it 
doesn’t change 
management



Imaging
• CT vs. MRI debate---

pros and cons of each
• Often wait to get 

imaging in infants if it 
doesn’t change 
management



Technology options to consider

• Nonsurgical
• Surgical



Nonsurgical options



Nonsurgical/surgical options



Photos provided courtesy of Cochlear™ Americas, 
© 2009 Cochlear Americas

Surgical options



Ideas for engaging ENT

• Target the trainees!!
• Contact ENT residency program director and offer to talk to the 

residents during one of their didactic sessions to review 
newborn hearing screening processes and protocol, EHDI, etc

• Be present and get involved at ENT meetings at the local, 
regional and national level

• Outreach to ENT clinics to talk with both the 
otolaryngologists and audiologists



Ideas for engaging ENT
• Educational materials—emails, mailings, etc
• Find an interested otolaryngologist to partner with

• Invite them to sit on EHDI-related committees
• Someone that PCPs, audiologists or other otolaryngologists 

could reach out to if desired
• Maintain strong relationships with primary care 

providers and audiologists 
• They are often the ones who refer the child to ENT



• Not a quick fix

• Work still needed

• Importance of 
relationships

• What’s next?
• Training programs
• Continue EHDI visibility 

with ENT community



Planning your own outreach

• Baseline data – what to improve
• Determine barriers or gaps in 

knowledge
• Collaborate with key ENT contact 

to help guide efforts
• Small test – then grow efforts
• Reassess and continue planning! 



Questions / comments?



Kirsten.Coverstone@state.mn.us
Melanie.Wege@state.mn.us
Abby.Meyer@childrensmn.org

http://www.improveehdi.org/mn/
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