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Brief Overview
* Cleft lip (CL) and/or [ owarenncwerre ] coFoss clereae
palate (CP) is a birth
defect that occurs in
utero

— Cleft lip forms between

4-7 weeks gestation | b '.

— Cleft palate forms \ x
between 6-9 weeks :
gestation
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CP Statistics

2,650/ year 4,440/year 90-97%
Excludes isolated CL

Ccp ) cL )  CP&OM(E)

* Eshghietal.
e Children with CP experience significant vocabulary declines in comparison
to their typically developing peers

 Middle ear dysfunction can impact the development of vocabulary skills
across all children, not just CP population
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CL/CP Causes & Risk Factors

* Genetics

 Smoking in pregnancy

* Drinking in pregnancy

* Medications

e Epilepsy medications during 1st trimester/1st 3 months
* Diabetes

e Obesity during pregnancy
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Genetics:

Over 400 associated syndromes
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CP & Otolaryngology

Initial set of PETs usually placed with palatoplasty (9-12 months)

> 90% of patients with CL/CP have effusions at time of lip repair ~3
months of age

Average of ~3 sets per patient
Decrease in need for PET by age 6-8

Unable to predict severity of ear problems by initial cleft severity

Earlier closure of palate not associated with earlier decrease in effusions,
though some evidence shows has better overall hearing outcomes

Some evidence that type of palatoplasty may influence resolution of ear
problems

Herar Caell & _
childver’s thospifal

atvimderbilt



VANDERBILT §/ UNIVERSITY

MEDICAL CENTER

CP & AUDIOLOGY

* Joint Committee on Infant Hearing (JCIH) Position Statement

— 1-3-6/1-2-3 screening, audiologic diagnosis, enrollment in early
intervention

* |dentification of HL and appropriate intervention by 3-6 months of
age for maximal audibility is often missed for children with CP

* Audiologist work closely with Otolaryngologist to diagnose, manage,
and provide appropriate intervention to children diagnosed with
cleft palate
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Current JCIH recs for CP
— 9 month FU

“When present from time of
birth, if CHL cannot be
medically remediated by 6
mo of age, the child should
be considered for hearing
aid amplification,
communication supports, a
referral to early intervention
services, even if these
services may be short-term.
Such interventions are
necessary to address and
prevent developmental
language delays. This type
of situation commonly
occurs when providing care
for infants with cleft palate
or Down Syndrome”

Table 1
Risk Factors for Early Childhood Hearing Loss: Guidelines for Infanis who Pass the Newborn Hearing Screen

Risk Factor Classification

Recommended
Diagnostic Folow-up

Monitoring Frequency

Perinatal
1 | Family history* of eary, progressive, or delayed onsst permanent by 9 manths Baszed on etiology of family hearing loss and
childhood hearing loss caregiver concanm
2 | Meonatal intensive care of more than 5 days by 9 manths
3 Hyperbilirubinemia with exchange iranshusion regardless of lengih by B months : .
of stay As per concerns of on-going surveillance of
hearing skills and speech milestones
4 | Aminoglycoside administration for more than 5 days™ by 9 months g P
5 Asphyiia or Hypoxic [schemic Encephalopathy by 9 months
& | Extracorporeal membrane oxygenation (ECMO) Mo later than 3 montha| Every 12 months to school age or at shorter
aftar occurrance inlervals based on concerns af parsnt or provider
7 | In utero infections, such as harpes, rubella, syphilis, and by 9 months As per concenns of or-going survelllance
toxoplasmosis
In uters infection with cytomeagalovirus (G Mo later than 3 months| Every 12 manths to age 3 or at shorter intarvals
after occurranca based on parent/provider concems
Mother + Zika and infant with no laboratory evidence & no clinical standard Az per AAP (2017) Pariodicity schedule
finaings
Mother + Zika and infant with labaratory evidence of Zika + clinical | AABR by 1 month ABR by 4-6 months ar VRA by 8 manths
findings
Mother + Zika and infani with laboratory evidence of Zika - clinical | AABR by 1 month ABRA by 4-6 months
findings
Monitcr 25 per mme W BREasadicity
schedule (Adebanjo et al., 2017)
8 | Certain birth conditions or findings: by 8 manths A% per concerms of on-going survedllance of
+ Craniofacial malformations including microtia‘atrasia, ear hearing skills and speech milestones
dyspasia, oral facial clefling, white forelock, and microphthalmia
+ Congenital microcephaly, congenital or acquired hydrocephalus
plamporal bone abnormalilies
g | Over 400 syneoilBishasn identified with atypical hearing by 9 months According tona s Cumy O syndrome or
thresholds™", For more informaiion. Wsn ws e o pheo iy CONCErnS
Loss website (Van Camp & Smith, 2016)
Parinatal or Posinatal
10 | Culture-positive infections associated with sensorineural hearing Mo later than 3 months| Every 12 months to school age or at shorier
loes™", including confirmed bacterial and viral (especially harpes afler gccurrence iMervals based on concemns ol parent or provider
viruses and varicella) meningitis or encephelitis
11 | Events assockated with hearing loss: Mo later than 3 months| According 1o findings and or continued concems
+ Significant head trauma especially basal skulltermporal bone after occurrence
fractures
+ Chemaotherapy
12 | Caregivers concem™ " regarding haaring, speech, [angueage, Immediate referral Aceording 1o findings and or conlinued concems

developmental delay and or developmental regression
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Objective: Characterize onset and
prevalence of CHL in pediatric pts.
w/ CP prior to palatoplasty

Design: Retrospective cohort study

Setting: Multidisciplinary cleft and
craniofacial clinic at a tertiary care
center

Patients: Pts w/ CP who received
pre-op w/u
e Exclusion: Patients with bilat
permanent hearing loss, expiration

prior to palatoplasty, or no pre-op
data

Main Outcome Measures: Age of
identification of CHL in patients after
implementation of enhanced
protocol

% ACPA
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Abstract

Objective: To characterize the onset and prevalence of conductive hearing lass (CHL) In pediatric patients with cleft palate (CP)
prior to palatoplasty with an enhanced audiologie protacol

Design: Retraspective cohart study

Setting: Multdiseiplinary clefe and craniofacial elinle at a tertiary care center.

Patients: Patients with CP who received audiologic workup pre-operatively. Patients with bilateral permanent hearing loss, expi-
ratlon prior to paltoplasty, or no pre-operative data were excluded,

Interventions: Patients with CP barn February 2019 to Nevember 2019 whe passed newborn hearing sereening (MBHS) received
audiologie testing at 9 months of age (standard protocol). Patients born December 2019 to September 2020 underwent testing
prior to % months of age (enhanced protocol).

Main Outcome Measures:: Age of identification of CHL in patients after implementation of the enhanced audiologic protocol.
Results: The number of patients wheo passed their NBHS in the smndard proatocel (n= 14, 54%) and the enhanced protocel (n=
25, 66%) did not differ. Infants who passed thelr NBHS, but demonstrated hearing loss on subsequent audiologic testing did not
differ between enhanced (n = 25, 66%) and standard cohort (n = 14, 54%). Of patients who passed NBHS in the enhanced pro-
tocol, 48% (n= 12) had CHL identified by 3 months, and 20% (n =5) by 6 months of age. With the enhanced protocel, patients
who did not undergo additional tesing post NBHS significantly dropped from 44.9% (n=22) to 4.2% (n=12) (P < .0001).

Conclugion: Even with passed MBHS, CHL is =il present for infants with CP pre-operatively. Eadier and more frequent testing for
this population i recommended.
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Patient Characteristics

* No statistical significance btw groups
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Table 1. Patient Characteristics .

Standard Enhanced
protocol protocol
(N=26) (N=38) P Value

Sex 257
Female 46% (N=12) 61% (N=23)

Male 54% (N=14)  39% (N=15)

Race 38|

Asian 4% (N=1) 3% (N=1)
Black 8% (N=2) 3% (N=1)
Other 19% (N=5)  I5% (N=6)

White 69% (N = 18)  79% (N=30)

Insurance 359
Private 12% (N=3)  I3%(N=5)

Public 85% (N=22) 79% (N=30)
Other (ie, Miliary) 0% (N=0) 8% (N=3)
Self-Pay/MNo Insurance 4% (M= 1) 0% (M =0)

Cleft Type 276
Complete 50% (N=13) 34% (N=13)
Incomplete 46% (N=12) 50% (N=19)
Submucous 4% (M=1) 6% (M =6)

Associated genetc 602
syndrome
Present 3% (N=6) 29% (N=11)

Absent 77% (N=20) 71% (N=27)

Prematuricy J69
<36 Weeks 7% (N=7)  24% (N=9)
>37 Weeks 73% (N=19)  76% (N=29)

Meonatl intensive care 100
unit Stay
>5 Days 58% (N=15) 37% (N=14)

Mone or <5 Days 42% (N=11) 63% (N=24)

Mewborn hearing 336
screening
Pass 54% (N=14)  66% (N=25)

Fail 46% (N=12) 34% (N=13)
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Patient bom with Cleft
Palate

PASS

Screen

Diagnostic ABR

Outpatient at 3
months

\_l

¥

Newborn Hearing

FAIL

Y

Diagnostic ABR
ASAP

l_l

Diagnostic ABR

At least 1 lowand 1 high frequency air conduction
threshold, weh 1 lowand 1 high frequency bone
conduction threshold if hearing loss is measured

¥

-

Y

Nomal H earing

Mixed or Sensorineural

Hearing Loss

Conductive Hearing
Loss

L 4

6-8 months old:
behawvioral evaluation
durning pre-op

v

v

repeat natural sleep
ABR within 3 months

'

re peat natural sleep
ABR before 6
months of age

appointm ent
* Behavioral testing
every 3 months until 3

If Needed: hearing stabilizes for at sedated ABR during
sedated ABR during least 1 year palate repair (8-12
palate repair (3-12 months of age )

months of age)
Figure |. Enhanced audiologic protocal.
M Carell &
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* The n of patients who passed NBHS at birth did
not differ btw standard vs. enhanced protocol
The Cleft Palate Craniofacial Journal 0{0)

* Infants who passed NBHS but demonstrated HL

Table 3. Hearing Loss with Passed NBHS. on subsequent audiologic testing did not differ

Hearing loss in patents who passed NBHS between the two protocols.
Standard Enhanced *  *Please note w/ less referrals to audiology in
Fassed MBHS (n=14)i26 (n=25)/38 the standard protocol, HL was ID’ed later (~9
Hearing loss present 5% sE months) vs. than those ID’ed at 3 & 6 months in
in=8) (n=17) enhanced protocol
Mo hearing loss measured 43% %
(n=8) n=8)
* Of patients who passed NBHS in the enhanced
protocol:
*  48% (n=12) had CHL ID’ed by 3 months of age
Table 2. Hearing Loss Severity. «  20% (n=5) had CHL ID’ed by 6 months of age
Standard protocol Enhanced protocol . 68% of patients w/ HL prior to 9 mo’s of age
Severity (N=26) (N=38)
Mild 38% (N = 10) 29% (N=11) * W/ standard protocol, 45 % (n+22) did not
Mild-moderate 19% (N =35) 29% (N=11) undergo pre-operative testing
Moderate |5% (N=4) 8% (N=3)
Moderately-severe % (N=10) 5% (N=1)
Wnctassified” % (N=1) 2% (N =2) * W/ enhanced protocol, only 4% did not
Mormal 23% (N=8) 24% (N=9)

undergo pre-operative testing (p<.0001)

*Represents absent DPOAE results when unable te sbmin behavioral
information.

e
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Conclusion

e Significant improvement in early detection of HL

e CHL was prevalent in cohorts well before 9-month JCIH recommendation (for
passed NBHS)

* Increased detection of HL was primarily among patients who passed NBHS
— Failed NBHS = testing sooner

» Severity mostly mild / mild-moderate
— Speech & language development
* *pot structural articulation disorders associated w/ CP

— Psychoeducational & Psychosocial Development

* Proposal: Earlier routine audiologic evaluation in this population, regardless of

NBHS result at birth.
> 3
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Limitations

Small sample size
— Retrospective data
— Single institution study
— Replication of data w/ higher n to confirm true incidence of HL for CP population

Tertiary referral center
— May have more complexities
— May have higher comorbidity conditions vs. patients treated at lower acuity centers

— *Genetics syndromes in this group of CP patient were similar to global estimates of non-
tertiary referral centers.

Limited sleep state

Missed appointments / age out of sleep state by next apt date

AR
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VANDERBILT V U N I V E R S I T Y Diagnostic Cleft Palate Protocol

Initial Hearing Screening/Evaluation

MEDICAL CENTER Prior to Discharge from Hospital \
PASS Newborn Hearing Screen FAIL Newborn Hearing Screen
All Babies MICU Babies Mewborn Nursery Babies
Diagnostic ABR Outpatient at Diagnostic ABR Diagnostic ABR
3 Months of Age Inpatient or ASAP Outpatient ASAP

| v/

Diagnostic ABR
Testing should include at least ane low and one high frequency air
conduction threshold, with at least one low and one high frequency bone
conduction thresheld if hearing loss is measured.
*Inbasket message to HS Peds Audiology DOT7 Admin*

+ N

Conductive Hearing Loss

Normal Hearing Sensorineural & Mixed Hearing Loss

* Continue
V l ' IVI ‘ H L Audiological *  Personal Amplification Consultation at *  Cleft Team BAl Softband Consultation
Monitoring as VBWC *  Referrals below, as outlined in VUMC New
medically indicated *  Referrals below, as outlined in VUMC New Identification af Hearing Loss Protaco!

or per parental Identification of Hearing Loss Protocol »  Audiological monitering as outlined below

I n t e rve n t i O n S concern *  Audiological monitoring as outlined below
\I. Referrals /

# State mandated reporting of hearing evaluation results
&  State EHDI program (if <3 ¥O)

* ENT consultation

* WBWC Social Work

* Speech evaluation with Auditory Verbal Therapist (AVT)

Audiological Monitoring

Audiological Monitoring Audiological Monitoring = '
(Mormal Hearing) (Sensorineural or Mixed Hearing Loss) [Conductive Hearing Loss)

*  5-8 Months Old (MO): Behavioral +  Repeat natural sleep ABR in no more =  Repeat natural sleep ABR prior to &
evaluation in conjunction with than 3 months, or prior to 6 MO MO (preferably at 4-5 MO if initial
pre-operative ENT apt {prior to *  After 6 MO behavioral hearing test ABR was within first month of life)
palate repair and PE tube every 3 months until hearing has been e 0-12 MOs: Sedated ABR in
placement, which typically occurs smble.for 1 year, then conjunction with palate repair and
around 8-12 months of age) - Bel"._avmra_l hearing test every 6 month PE tube placement

until hearing has been stable for 1 year,

®  9-12 MO: Sedated ABR in = Post-op hearing evaluation if

then ) :

i i i i hearing loss is measured at the
conjunction with palate repallr =  Behavioral hearing test at least annually . f we ABR
and PE tube placement only if «  Sedated ABR testing may be tme of post-operative
behavioral information cannot be recommend annually if behavioral *  Return loaner BAIif normal
obtained at pre-op apt or there is hearing testing does not yield sufficient *  [fhearing loss persists post-op,
a concern for permanent HL results referral to VBWC for personal

amplification consult
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