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h Fanconi Anemia

® Autosomal recessive disorder
= FANCB: X-linked

» Incidence: 3 per 1,000,000

» Very heterogeneous condition

® A wide variety of clinical
manifestations

= Especially multi-organ congenital
anomalies
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h Ear Emblems in FA
e Not much information in medical literature
- Fanconi (1927)- Auricular deformity
= Uehlinger (1929)-Ear canal
narrowiny,
Emike- Wil (19W)- hearing, hoss
« Pubmed Medical literature search:
= “Fancomi ansenie” I arth b
= “Fanconi snemis anl vars” 14 s 190
» Reasons: g (o
= Nonhifee threatening, problem Dr G Fanconi
munly rovignizod by healthoane
.
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Hearing loss in FA

* A chart review study of 69 subjects from NYC

* Incidence:
< Only 26 out (9 pis had audiograms
= 12/69 (17%) with either subpes v or documentsl
hearing ko
= Unly K ol 12 hesarinng hows husdd sy s

* Type and degree of hearing loss
= Primarily mild conductivie hearing, hiss
(Santon ef al, 2002)

h Fanconi Anemia

» Previous studies were imited because
« They were vither a briol single case report o 4
relrospox live review
* Hearing loss 1s one of major lactors correlated
with a risk of bone marrow failure in FA
Bimenbrrg ot al, 200
® Description of typical ear findings & their
prevalence in FA patents would be
important
= May lead to early diagnosis of FA
- Expevially in absence of low blood counts of other
typical physwal featuns
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Fanconi Anemia Study at NIH

® Inheritable bone marrow failure disease
protocol at NTH
= Multi-displinary protocol
= Systematwally look at esr and hearing,
manifestations in FA
= Comprehensive ENT evaluation,
audiogram and CT of Temporal Bone
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h Outline of this talk

® Anatomy and physiology of our
auditory system

* Routine hearing & imaging tests

® Common ear findings in FA

» Consequences of FA ear problems

® Treatment options
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h Normal Ear Structures




h Examination of ears

h Normal tympanic membranes

Right [

Types of hearing loss
* 3 types of hearing loss
Condu tive hearing ks (CHL)
Scarineural hearing lons (SNHL)
Minid hearing koss (MHL)
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b Audiologic evaluation

]

¢ Behavioral audiclogic
test
= Pure wne audiometry
- Spoevh audiomelry

« Forchildren
- Play suidiomeiry
= Visual reinfoned

sudiometey
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_ Typical audiograms

Normal Hearing, Sensorineural HL
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Conductive hearing loss
Conductive HL
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h Audiolgic evaluation

® For younger pts
- Otoacoustic emission (OAE)
- ABER (Auditory brainstem evoked
response)
- ASSR (Auditory steady-state response)

= Do not need patient’s cooperation
- May require sedation

Imaging study

o CT/CAT (Computerized Axial
Tomography) scans help to evaluate
bony ear and middle ear bones




h CAT/CT scan

h Normal CT of Temporal Bone

h Normal CT of Temporal Bone

h Magnetic Resonance Imaging
(MRI) of internal auditory canal

® Not necessary unless sensorineural
hearing is present

® Look for inner ear malformation,
auditory nerve, and brain changes
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h NIH Experience:
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* Total of 56 ears in 28 pis
4 pin wilh S maps car surpgeris

Ear surperies for

b tive hearing ks
(Osnk ubar s hain s onstru tion) and imlarging ear
vanal (Canalplasty)

e Examined non-operated 51 ears in 28 pts
2vars with middie var Nud

h Degree of }-irfrmg loss (n=47ears*)
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h Type of Hearing loss (n=19 ears)

Case |

Lastt var drum Normal

Lastt mwsrmal hearing

Case 1]

Latt var dhrvoem Noemal

Lastt shight somdu ive hoaring, ks




h Case 111

hCuse v

TM/Middle ear abnormalities

Laft var drum Nivvmal Laeft war sbrum Normal Ea rn-sn :'.’;".ém.;j, T Vo
i of i O™ e ol -
Normal 20
Scar 2 4%
: Abnormal 28 55%
‘ ! " Atresia 1 o 2%
(No ear canal)
Laft shight conductive hearing, hosa Leelt modderate conductive hearing loss
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h CT scans

s N =47 ears when

- Excluded 5 ears with prior surgery; no CT
in 2 pabents

= Middle ear bones
* Bony plates on ear drum
® Dimension of ear drum

h Middle ear bones (Ossicles)
sNot well-formed: 4 (8%)

FA

Normal

Ear drum structures
eBony plates on ear drum: 21 (45%)

Normal

h Size of ear drums at medial ear canal
*Grossly small ear drum/canal: 14 (30%)

Normal

Alresia (absent ear canal)
oNo ear canal development: 1 (2%)

Normal

_Dimcnsimr of ear drums on CT

FA Normal




h Height of ear drum (Annulus)

Width of ear drum (Annulus)

b Sensorineural hearing loss and
Narrow internal auditory canal

Notmal Laff side

hCﬂnfral nervous system
Involvement

_ Common Ear manifestations

» Small ear drum with bony island and usually
malformed middle ear bones
Rarcly aural atrsia (comphets closure of EAC)

= Conductive hearing loss

* Rarely associated with sensorineural hearing
loss and narrow ear nerve canal
= Perhaps assowiatid with brain structural problems
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h Recent ear study on FA

* Vale et al, 2008
- From Portugal
= 8 subjects (age 3 to 13 years)
- 4/8 (50%) hearing loss
= Bilateral conductive hearing loss
= 2 subjects with small ear canal

e —————

P Why Ear Problems in FA?

* No one knows why
e Congenital problem Shark amd il
® Auricle, ear canal and middle ear bones
are derived from 1* and 2™ branchial
apparatus
® Prob due abnormal embryologic
development

FA on ear development
® Knockoul (Removal) of Fancd2 in
Zebrafish

o™

= Physical features include short body, small
eyes and head

- During fetus development, many cells
divide and proliferate. But without Fancd2,
cells inappropriately die

= This resulls in congenital malformations

_ Hearing problems
e BT,
Y - n u j
SLANY FT,
4




_ Mild to Moderate Hearing Loss

* Mild to moderate hearing loss
= Difficult to detect sounds with background
noises
= Decreased interachions with and
responsiveness to environment (e, school,
work)
- Difficulty to hear certain sounds
(“F, “s", *th", “2", and “v")
= Can allen | language development. especially
when mentally «hallonged

_————

hMlld to Moderate Hearing Loss

® Mild hearing loss effects from chronic
ear infection cases:
= A study of 207 children with prolonged ear
infections from Boston
= Followaad from birth o age of 7 yoars
= Tirmwe spuent with OTME expas ially uring, lirst
three prars of lilee was asson sted with lower
sonts on lests of dognitive ability, speash amd
Languape, aml s hool performance ot age of 7
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h Management for hearing loss

» Early detection
New born hearing wrvning, program. very helplul
= Wandatend i 247 stati and [ stret of Codsmbia
May oot destin | sHight les il hoaring oss
Newd formal audiologi evaluation by
auhiologists for all FA vass

» Early Intervention
Auditory sehalnlitation
= Cawnd Language shilln of inkers emd prioe firs b menthe of
e

Spees h therapy

h Management options

» Auditory amplification
= hearing, aids
= Assistive listening device (FM system)

® Surgical correction to widen ear canal
and middle ear bone problems

® Implantation hearing device (BAHA")

Conventional hearing aids

-1 auditory trainer

FM-hased system

Middle ear exploration

* Surgery through ear
canal or behind the
ear

« Usually after age of
7 yrs

* Laser techmque is
less traumatic

Argon laser
CO, laser
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Pre.Op Post-Op

Averape Threshold = V2 dB Average Threshold = 12 B
PTA PTA




Middle ear bone (Ossicular Chain)
Reconstruction

Absent or narrowed ear canal

Risks of Operation
* Minor complications (<5%)
Infix tion
Bleding
Ear drum perloration
Mutallic Lastes in tonpue-only transen
* Major complications (<1%)
Profiund hearing loss
tenhalam e/ vertig
Faclal nervis injury
= Unesmimon unlimss s wigenital il nery v ammall preent
= Intmoperaiing fe wal Parrv menitoring and £ T wan heljn
* Noimprovement in hearing

- Usually van still wisst hoaring aids

BAHA® (Bone Anchoring Hearing
Aid)

h BAHA® (Bone Anchoring Hearing
Aid)

BAHA® (Bone Anchoring Hearing
Aid)

Risks of BAHA®

® Infection
e Bleeding
® Extrusion of the implant
® Daily care of implant site

Practical communication hips

» Help your child to make a habit 1o watch the

speaker

Instruct your child to let the speaker know

when he/she is aware something thal was

said was missed, and 1o ask for it to be

repedted

Reduce or move away from background

noises. Help to manipulate the environment

to allow communication in as noise-free an

atmosphere as possible

* Do not over-articulate and speak clearly and
slowly.

Ear and hearing evaluation

o Forindividual with FA
Auiis o ety 2 Yy !

* For siblings ol FA
Conprh

anal hestring test
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Conclusion

» Huaring koss and congenital var anomalies ans mon:
sosmmon than prevamisly reporiisd
o Eardrum and mididie var bone problems
. :‘mmnrmly mikd and miderate s ondus tive hoaring
e

* Good ENT valuation
© Mummups sar eesminadan
Avidogn evaluatin
« Imaging wiudy helphul o musderate HL o SNHI
® U signifiant hearing loss, van be casily trealod with
assistivelistening dovioes, amplification, and/or
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