n Baha®

KAnHn4ecKkue ceeieHUS
ATpe3na/MUKpOTUA

.

Cucmema Cochlear™ Baha“ 3

BposxdeHHaa ampe3us Hapy»KHO20 CAlyX0BO20 NPOX00a — 3MO OMCYMCmMBUE Hapy»KHO20 C/IYXOBO20
npoxoda npu poxx0eHuu. 3mom NopoK 4acmo CONPOBOKIaeMmcs MUKpomueli — NOPOKOM pa3BuMuS
Hapy»KHO20 yxa ¢ depopMayuel yWHOU paKoBUHBI. TAKECMb MUKPOMUU BapbUpyem om He3Ha4yume/bHou
degpopmayuu ywHoU pakoBUHbI 00 NOAHO20 OMCYMCMBUSA HAPYIKHO20 yxa. B makux cay4asx o4eHb BaxKHO
paHHee C/yxonpome3upoBaHue, Ymobbl y pebeHKa He 6b1a10 3a0epiKKU A3bIKOBO20 U pe4eB020 pa3BUMUA.
OnybuKoBaHbl BEIUKOIENHbIE pe3y/Ibmambl NPUMeHeHUs cucmembl Baha y demeli c ampe3suel
ClYX0BO20 NPOX00a C NOOPOBHLIMU ONUCAHUAMU YCNEWHbIX C/ly4yaes™ e,

ATpe3na/MUKPOTUA BO3HUKAIOT B pe3y/bTaTe HapyLIeHW pa3BuTma
*abepHbIX Ayr y aMOproHa. OHM TaKxKe MOTYT BbITb O4HMM U3 NPOABAEHUIA
Bonee CNOMKHbIX FeHETUYECKMX CUHAPOMOB, B TOM YIC/E CUHAPOMa
TonbaeHxapa 1 cuHapoma Tpudepa-Konamusa. Mpu Boibope Haunayywero
MeTO/Aa 1e4EHNA NPV aTPe3UM OYeHb BAXHO OLLEHUTD CTeMNeHb TAXECTH
AaHHOrO NOpoKa passuTUA. [N8 3TON Lenu NPeA/IOKEHO HECKONbKO
6anbHbIX WKasA, U3 KOTOPLIX Hanbo/Iee 4acTo UCMONL3YETCA WKana OLEeHKM
cTeneru TakecTn ipcaepdepa (Jahrsdoerfer)'2. 3Ta wkana sratoyaeT

pAf NapaMeTpOB, KaXA0My 13 KOTOPbIX NPUCBOEHO OMNpe/eneHHoe
KOAMYecTBO 621108, 1 06LWan CyMMa 6ann0B NOMOraeT NPUHATL pelleHne
0 Hauny4LeM MeToje NeYeHna ANA KOHKPETHOro pebeHka.

YACTOTA

[0 pa3HbIM UCTOYHMKAM, aTpe3na ClyXOBOrO MPOXOAA BCTPeYaeTCa C
Jactotoit ot 1/10000 go 1/20000 HoBOPOMAEHHBIX>*. B 85% cayyanx
HabtoAaeTCA OAHOCTOPOHHAA aTPe3unsa CYXOBOro Npoxosa‘. Atpesuns
C/lyXOBOTro NpoxoAa 6onee YeM B 2 pa3a Yallle BCTPEYAETCA Y Ma/lbuMKOB,
4eM y AeBouek’. Korga aTpesuns ClyxoBOro Npoxoza ABNAETCA O4HUM

13 NPOAB/IEHNI FreHeTUYeCKOro CUHAPOMa, BYCTOPOHHEE MopaxeHue
HabtohaeTcs HaMHOro Halle, B 50% cnydvaes®.

3ALEPXKA PA3BUTUA

/lByCTOPOHHAA aTpe3ua CyX0BbIX MPOXOA0B 6e3 CyxonpoTe3npoBaH1a
NPOBOANT K 3aJ€PXKe Pe4eBOro 1 KOrHUTUBHOIO Pa3BUTUA.

JleTAM C ABYCTOPOHHelt aTpe3melt peKoMeH/yeTcA [BYCTOPOHHee
CyXONPOTe3MPOBaHKe, Ha4MHaa C MAaJeH4eCcKoro Bo3pacta. Pesynbtathl
BCe 60/1bLIEro YUCNA UCCNeA0BaHII CBUAETENLCTBYIOT O BaYKHOCTY
PaHHero BMeLlaTeNbCTBa He TONBKO NPU ABYCTOPOHHEN, HO 1 NpK
OAIHOCTOPOHHeN TyroyxocTu®”. Mo AaHHbIM pAAa UCCaefoBaHuUI, y

AeTell C OjHOCTOPOHHel! aTpesnelt CyXOBOro MPoOxoaa OTMeYaeTcA
3a/lepKa pa3BUTMA Ppeyn 1 4aCTo BO3HUKAIOT TPYAHOCTYM NPU 0By4eHNn

B WKo/e®E. KpoMe Toro, y TaKux AeTel Yallie BO3HWUKAIOT COLMabHble,
noBe/AeH4eCK1e 1 NCUXONOrNYecKne Npobaembl, 4eM y AeTewt C
HOPMa/bHbIM C/lyXOM®. B JONO/HEHWe K BbilleCKa3aHHOMY CieyeT
OTMETUTb, YTO Yy ZI€TEN C BPOXKAEHHOW OA4HOCTOPOHHEN TYroyXOCTbIO
no3szHee CNyxonpoTesnpoBaHMe He NPUHOCKT OLLYTUMOI NO/b3bl B
OTHOLEHNM BOCCTaHOB/IEHWA BIHAYPasbHOrO C/lyXa, BO3MOXHO, 3TO
06BACHAETCA TeM, 4TO C/IYXOBOW annapat Ye0BeKa He CocobeH B NOMHOM
Mepe MCMo/b30BaTh BCE BO3MOXHOCTM CTYXONPOTe3MPOBAHWA, €CIW B
PaHHVe roAbl passuTHe cayxa 6b110 HapyLeHo'. Mpu Takmx 3ab6onesaHusx,

KaK OHOCTOPOHHAS aTPe3ns CIYXOBOrO MPOXOAA, HEOBXOAUMO
npesynpexaaTb NOAB/AEHE BO3MOXHbIX NPO6/eM B ByayLLeM; ANA
3TOTO ClefyeT KaK MOXHO paHblle MHGOPMUPOBATL POANTENEN O PUCKe
33/4€PKKM PA3BUTHA M BO3MOXKHBIX BAPMAHTAX PELLEHNS 3TOM NPO6/IEMb.

BOCCTAHOBJIEHME CNTYXA C MOMOLLbHO BAHA

BoccTaHoBAeHWe CyXa MPUOPUTETHEE YCTPaHEHKA KOCMETUYECKUX
AePEeKTOB, NOCKO/BbKY CBOAWT K MUHMMYMY PUCK 3aAEPHKM PeYeBOro

W KOTHUTUBHOTO pa3BuTUA. CONIaCHO pe3ybTaTaM HEeCKONbKIMX
Mccne0BaHNIA, HOLLEHVE 3BYKOBOIO npoLieccopa Baha Ha anacTuyHol
JIeHTe C M/IaZleHYeCKOro BO3pacTa CrocobCTBYeT YCTPAHEHMIO 3a4ePKN
pa3suTKa peun'™? Mpu 4BYCTOPOHHEN aTPe3nn PeKOMeHyeTcs
ABYCTOPOHHee C/lyXOmnpoTe3npoBaHue, YTobbl pebeHOK MOT M0/b30BaThCA
BCEMV NpenMyLLecTBaMi 61MHaypanbHOrO CyXa, TaKMMU KaK JI0Kaamn3aums
MCTOYHVKaA 3BYKa, BriHaypabHasa CyMMaLMsa rpOMKOCTU 1 onee

4eTKOe pa3/vyeHwe 3BYKOB B LUYMHOM o6cTaHoBKe™. [leTaM cTaplero
BO3pacTa A/ YCMeLHOro BOCCTAHOB/IEHUSA C/Tyxa MOXET NoTpeboBaThCs
yCTaHoOBKa MMMNaHTaTa Baha. 1 onpeaeneHns onT1MaabHOro BpeMeHu
MMMA@HTaLWK NONE3HO CNIeAWTb 3a TEMMOM PeyeBoro passuTus pebeHka.
PeyeBoe pa3BuTVe MOXKET 3aMeAMTbCA, KOrAa pebeHOK CTaHeT CTaplue 1
ero peyb byseT 6onee pa3suToil. ECim y pebeHka oTMeyaeTcs 3aMef/ieHne
PeyeBOro pasBUTUSA, PEKOMEH/YETCA Pery/IfipHO ero OLEeHMBaTh U B CKOPOM
BPEMeHW YCTaHOBUTb UMMaHTaT Baha; ycnelHocTb 3Toro noaxoza beina
Jl0Ka3aHa'®.

Y fieTel, y KOTOpbIX B 60/1e€ CTaplleM BO3pacTe He UCK/oYaeTCA
npoBeAeHNe X1PYPruyYecKon PeKOHCTPYKLMM HAPYXHOTO yXa, O4eHb
BaXKHO NpaBWAbHO BbIGpPaTb MECTO YCTaHOBKM MMMAaHTaTa Baha.
B03MOXHO, NOTpebyeTca pacnoNoUTb MMMAGHTAT HECKOBKO K3aAm

OT CTaHAApPTHOrO MeCTa UMNNaHTaLMW ANA COXPaHEHNA BO3MOXHOCTM
NpOBe/eHNA YCNeLwWHON PeKOHCTPYKTUBHOM OnepaLn, O4HaKo He
C/IMLLUKOM ZlaNeKo, HTobbl He YXYALINTb Ka4yecTBO cayxa. CornacHo
TeKyLMM peKoMeHAaLMAM, pacCTOAHMeE OT UMMaHTaTa 40 Hapy»HOro
OTBEpCTUA CTYXOBOIO MPOX0Aa AOMKHO COCTaBNATL He MeHee 60-65
MM. EC/t peKOHCTPYKUMA ByaeT yCnewwHON, Haxo4ALYIOCA B TOALe
KOXu onopy Baha MOXHO byaeT nerko yaanuTb. Ecav e xupypruyeckoe
BMelaTeNbCTBO ByAeT HeyAa4qHbIM, ONOPY MOXHO BHOBb MOACOEAVNHUTL K
VIMNAAHTATY W BEPHYTLCA K 1CMO/b30BaHMIO 3BYKOBOIO NpoLLeccopa AN
BOCCTaHOB/IEHMA CyXa.



MPENMYLLEECTBA BAHA

OcHoBHble NpenMyLLecTBa NpUMeHeHUsa cucTeMbl Baha npu aTpesun
CJTyX0BOTO MPOXOAA:

+ Cnomollbto cucTeMbl Baha MoHO 6e30nacHo 1 3GpeKTUBHO
BOCCTaHOBUTb CNYX Y ZleTel C OAHOCTOPOHHEW U 1BYCTOPOHHEN
aTpesueit ClyxoBOro NPOXOAa, HauMHas C M1ajeH4ecKoro
BO3pacTa'?®.

+  [pviMeHeHue cucTemsl Baha AaeT BeMKonenHble ayAnonornyeckme
pe3y/ibTaThl y eTel Kak Npu YCTaHOBKe, TaK U BNOCAEACTBUN'™ !>,

+ Y naumeHTOB, Nonb3ylolmxca cuctemolt Baha, otMevatotca Hanbonee
BbICOKVIE YPOBHM Y/,0BNETBOPeHHOCTM Mo Wwkane Glasgow Benefit no
CpaBHEHWIO C APYrUMM NOArpynnamMm™.

+ B cayyanx o4HOCTOPOHHeV aTpe3unm CyXOBOro NpoXo/Aa yCTaHOBKY
cucTembl Baha cneayeT paccMaTprBaTh Kak CMocob yMeHblleHA
PVCKa 3a/iePPKKMN Pa3BUTHA W HapyLLeHWA GOPMUPOBAHNA HaBbIKOB
06uieHna™.

+  [1o CcpaBHEHMIO C XMPYPrUYECKON PEKOHCTPYKLMEN YCTaHOBKa
cvcTeMbl Baha npeacTaBnseT co60i SKOHOMUYECKM OnpaBAaHHbIN,
6e30nacHbI 1 3PPeKTUBHBIN CNOCOH BOCCTaHOBNEHWMA CyXa C
NPEBOCXOAHBIMI ayAVNONOTUYECKMI pe3ybTaTamMu’.

3AK/IIOYEHUE

TONy4EHO MHOMECTBO HayuHbIX A0Ka3aTeNbCTB, CBUAETENbCTBYOWMX

0 BE/IMKO/EMHbIX pe3y/ibTaTax npuMeHeHus cuctemsl Baha npu atpesuu
CNYXOBOrO MPOXoAa. PaHHee C1yxonpoTesnpoBaHue KpaiHe BaXHO Kak
nNpw ABYCTOPOHHEW, TaK U MpU O4HOCTOPOHHEN aTpe3nn®®. Ony6MKoBaHbI
BE/IMKO/IEMNHbIE Pe3y/bTaThl NPUMEHeHWs cucTemsl Baha y AeTeld ¢
aTpesueit CIyXOBOro MPOXOAA — OTMEYANUCh He TONbKO NMPEBOCXOAHbIE
ayAMONOrMYECKIE Pe3y/bTaTbl, HO U BbICOKME YPOBHU Y/A0BNETBOPEHHOCTY
MaLVeHTOB, NCMOAb3YOWMX cMcTeMy Baha™®.
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ABSTRACT

It is generally recognized that surgery for congenital aural atresia is
difficult. In an effort to select those patients who have the greatest
chance of success, we have developed a grading scheme based on the
preoperative temporal bone CT scan and the appearance of the external
ear. Patients are graded on a possible best score of 10. The stapes is
assigned the highest rating (2 points), while all other entrees on the
scale are 1 point. The grade assigned preoperatively has been shown to
correlate well with the patient’s chance of success, herein defined as

a postoperative speech reception threshold of 15 to 25 dB. A patient
with a preoperative grade of 8/10 would, therefore, have a 80 percent
chance of achieving this threshold. Patients with scores of 5/10, or less,
are not considered surgical candidates, because the risk of the operation
would outweigh the potential benefits. We have found that the grading
system allows us to avoid impossible surgical cases while allowing for a
reasonable prediction of the hearing outcome.

2. Shonka DC Jr, Livingston W] 3rd, Kesser BW. The Jahrsdoerfer grading
scale in surgery to repair congenital aural atresia. Archives of otolaryngol
ogy head & neck surgery. 2008 Aug;134(8):873-7.

ABSTRACT

OBJECTIVE: To determine the predictive ability of the Jahrsdoerfer
grading scale score in congenital aural atresia surgery.

DESIGN: Retrospective review of medical records.

SETTING: Tertiary referral center.

PATIENTS: One hundred eight patients with aural atresia.

MAIN OUTCOME MEASURES: Demographic data, preoperative
Jahrsdoerfer score, and postoperative audiometric outcomes were
reviewed. One month postoperative, 4-tone pure-tone averages and
speech reception thresholds were compared between ears scoring

6 or lower, 7, and 8 or higher on the Jahrsdoerfer grading scale.

The percentage of ears with a speech reception threshold of 30 dB
hearing level or lower for each group was calculated and compared
between groups. Individual anatomical structures on the Jahrsdoerfer
grading scale were evaluated for their ability to predict postoperative
audiometric success.

RESULTS: Of 116 ears evaluated, postoperative 4-tone pure-tone
averages and speech reception thresholds were significantly poorer in
ears scoring 6 or less on the Jahrsdoerfer grading scale compared with
ears scoring 7 or higher (P < .02, t test). Ears scoring 6 or less had a 45%
chance of achieving a postoperative speech reception threshold of 30 dB
hearing level or lower, while ears scoring 7 or higher had an 89% chance
(P < .01, chi(2) test). Lack of middle ear aeration was the only anatomical
factor predictive of poor audiometric outcome.

CONCLUSIONS: Compared with patients with a Jahrsdoerfer score of

6 or lower, patients with a score of 7 or higher had significantly better
hearing postoperatively. Middle ear aeration may be the most important
predictor of postoperative hearing outcome. The Jahrsdoerfer grading
scale is an invaluable tool in the preoperative evaluation of patients with
congenital aural atresia.



3. Kelley PE, Scholes MA. Microtia and congenital aural atresia.
Otolaryngologic clinics of North America. 2007;40:61-80.

ABSTRACT

Congenital aural atresia (CAA) and microtia are congenital anomalies
that are so common that every otolaryngologist should be familiar

with the initial evaluation and care of the patient. When one ear hears
normally, speech and language development should be normal. The gross
and fine motor development of the baby or child is not expected to be
affected in isolated cases of microtia and CAA. Current technologies
allow for reconstruction or habilitation of the microtic ear when the
child is several years of age. The hope is that tissue engineering can
eliminate donor site morbidity. Temporary prosthetic ears will remain an
option. Aural atresia work continues to be very dependent on the patient
anatomy and the need or desire for better hearing in the affected ear.

4. Mastroiacovo P, Corchia C, Botto LD, Lanni R, Zampino G, Fusco D.
Epidemiology and genetics of microtia-anotia: a registry based study on
over one million births. Journal of medical genetics. 1995;32(6):453-7.

ABSTRACT

The epidemiology and genetics of microtia-anotia (M-A) were studied
using data collected from the Italian Multicentre Birth Defects Registry
(IPIMC) from 1983 to 1992. Among 1,173, 794 births, we identified 172
with M-A, a rate of 1.46/10,000; 38 infants (22.1%) had anotia. Of

the 172 infants, 114 (66.2%) had an isolated defect, 48 (27.9%) were
multiformed infants (MMI) with M-A, and 10 (5.8%) had a well defined
syndrome. The frequency of bilateral defects among non-syndromic cases
was 12% compared to 50% of syndromic cases (p = 0.007). Among the
MM only holoprosencephaly was preferentially associated with M-A
(four cases observed upsilon 0.7 expected, p = 0.005). No significant
variations were identified in the prevalence of non-syndromic cases

by geographical area (range 0.62-2.37/10,000 births) or by five month
time periods (range 0.21-2.58/10,000 births), nor was there evidence

of time trends. When M-A cases were compared to controls, we found
that mothers with parity 1 had a higher risk of giving birth to an MM
with M-A, and that mothers with chronic maternal insulin dependent
diabetes were at significantly higher risk for having a child with M-A.
MMI with M-A had higher rates of prematurity, low birth weight, reduced
intrauterine growth, and neonatal mortality than infants with isolated
M-A and controls. Babies with isolated M-A had, on average, a lower
birth weight than controls; the difference was higher for females. The
analysis of pedigrees and familial cases suggests an autosomal dominant
trait with variable expression and incomplete penetrance in a proportion
of cases, or a multifactorial aetiology. Three cases had consanguineous
parents, but the absence of M-A among previous sibs does not support
autosomal recessive inheritance.

5.Bess F. H., Tharpe A. M., and Gibler A. M.: Case history data on
unilaterally impaired children. Ear and hearing. 1986, 7, 1; 14-19.

ABSTRACT

This paper presents the data from medical and educational case histories
on a group of 60 unilaterally hearing-impaired children. The case

history data revealed that approximately one-half of the 60 children

with unilateral sensorineural hearing loss exhibited some difficulty in
educational progress. More specifically, 35% had failed at least one grade
and an additional 13% were in need of some special resource assistance.

Similar findings were obtained on a subset of 25 unilaterally hearing-
impaired children who satisfied rather stringent criteria for age, hearing
level, intelligence, length of time the impairment was present, history of
middle ear disease, and general growth and development.

6. Lieu JEC, Tye-Murray N, Karzon RK, Piccirillo JF. Unilateral hearing loss
is associated with worse speech language scores in children. Pediatrics.
2010 Jun;125(6):e1348-e1355.

ABSTRACT

OBJECTIVE: To determine whether children with unilateral hearing loss
(UHL) demonstrate worse language skills than their siblings with normal
hearing, and whether children with UHL are more likely to receive extra
assistance at school.

PATIENTS AND METHODS: We conducted a case-control study of

6- to 12-year-old children with UHL compared with sibling controls

(74 pairs, n = 148). Scores on the oral portion of the Oral and

Written Language Scales (OWLS) were the primary outcome

measure. Multivariable analysis was used to determine whether UHL
independently predicted OWLS scores after we controlled for potential
confounding variables.

RESULTS: Children with UHL had worse scores than their siblings on
language comprehension (91 vs 98; P =.003), oral expression

(94 vs 101; P = .007), and oral composite (90 vs 99; P < .001). UHL
independently predicted these OWLS scores when multivariable
regression was used with moderate effect sizes of 0.3 to 0.7. Family
income and maternal education were also independent predictors

of oral expression and oral composite scores. No differences were
found between children with right- or left-ear UHL or with varying
severity of hearing loss. Children with UHL were more likely to have an
individualized education plan (odds ratio: 4.4 [95% confidence interval:
2.0-9.5]) and to have received speech-language therapy

(odds ratio: 2.6 [95% confidence interval: 1.3-5.4]).

CONCLUSIONS: School-aged children with UHL demonstrated worse
oral language scores than did their siblings with normal hearing. These
findings suggest that the common practice of withholding hearing-
related accommodations from children with UHL should be reconsidered
and studied, and that parents and educators should be informed about
the deleterious effects of UHL on oral language skills.

7. Keogh T, Kei J, Driscoll C, Khan A. Children with Minimal Conductive
Hearing Impairment: Speech Comprehension in Noise. Audiology &
neuro-otology. 2010;15:27-35.

ABSTRACT

Based on a study sample of 1071 primary school children (5.3-11.7 years),
10.2% of the children were found to have conductive hearing loss in 1

or both ears. Binaural speech comprehension scores of a subset of 540
children were analyzed. The results showed that children with bilateral
conductive hearing loss had the lowest mean scores of 60.8-69.3%
obtained under noise conditions. These scores were significantly lower than
the corresponding scores of 69.3-75.3% obtained by children with possible
middle ear disorders but no apparent hearing loss, 70.5-76.5% obtained by
children with a unilateral conductive hearing loss and 72.0-80.3% obtained
by their normally hearing peers. This study confirms that young children,
who are known to have poorer speech understanding in noise, show further
disadvantage when a bilateral conductive hearing loss is present.



8. Lieu JEC. Speech-Language and educational consequences of unilateral
hearing loss in children. Archives of otolaryngol ogy head & neck
surgery. 2004; 130, 524-30.

ABSTRACT

BACKGROUND: In the past, unilateral hearing loss (UHL) in children
was thought to have little consequence because speech and language
presumably developed appropriately with one normal-hearing ear.
Some studies from the 1980s and 1990s have suggested that a
significantly increased proportion of children with UHL may have
educational and/or behavioral problems, compared with their
normal-hearing peers. Limited data exist about the effect of UHL on
acquisition of speech and language skills.

OBJECTIVE: To review the current literature about the impact

UHL has on the development of speech and language and

educational achievement.

DATA SOURCE: MEDLINE search between 1966 and June 1, 2003,

using the medical subject heading “hearing loss,” combined with

the textword “unilateral.”

STUDY SELECTION: Studies were limited to those written in English,
reporting speech-language and/or educational results in children.

DATA EXTRACTION: Articles were read with attention to study design,
population, recruitment of subjects, and outcomes measured.

DATA SYNTHESIS: Problems in school included a 22% to 35% rate

of repeating at least one grade, and 12% to 41% receiving additional
educational assistance. Speech and language delays have been reported
in some but not all studies.

CONCLUSIONS: School-age children with UHL appear to have increased
rates of grade failures, need for additional educational assistance, and
perceived behavioral issues in the classroom. Speech and language
delays may occur in some children with UHL, but it is unclear if children
“catch up” as they grow older. Research into this area is necessary to
clarify these issues and to determine whether interventions may prevent
potential problems.

9. Fellinger J, Holzinger D, Beitel C, Laucht M, Goldberg DP. The impact of
language skills on mental health in teenagers with hearing impairment.
Acta Psychiatrica Scandinavica. 2009; 120 153-59.

ABSTRACT

OBJECTIVE: The aim of this study was to examine the relationship

of language competence level and mental distress in teenagers

with hearing impairments.

METHOD: 43 pupils were given a battery of linguistic tests and the
Strengths and Difficulties Questionnaire (SDQ), which was also
completed by 40 parents. Comparisons were made between the group
of 33 children in mainstream education and 10 who were in a segregated
school for the deaf.

RESULTS: The children had impaired language skills relative to published
norms, especially marked in segregated schools. Parents rated children
as having more distress than published norms. Those with superior level
of spoken language had fewer peer relationship problems in mainstream
education, but significantly more in segregated schools. The reverse was
almost significant for those proficient in signed language.
CONCLUSION: Peer relationship problems are associated with

the language competence levels in the way that children at school
communicate with one another.

10. Kunst SJ, Hol MK, Mylanus EA, Leijendeckers JM, Snik AF, Cremers
CW. Subjective benefit after Baha system application in patients with
congenital unilateral conductive hearing impairment.

Otology & neurotology. 2008 Apr;29(3):353-58.

ABSTRACT

OBJECTIVE: To study whether unilateral Bone-anchored Hearing

Aid (BAHA) fitting led to subjective hearing benefit in patients with
congenital unilateral conductive hearing impairment.

STUDY DESIGN: Prospective evaluation on 20 patients.

SETTING: Tertiary referral center.

PATIENTS: 10 adults and 10 children with congenital unilateral
conductive hearing impairment, with a mean air-bone gap of 50 dB,
were included.

METHODS: Subjective bilateral hearing benefit after Baha fitting was
measured using 2 disability-specific questionnaires: Chung and
Stephens and the Speech, Spatial and Qualities of hearing profile
(children's version in the patients aged <18 yr). The Glasgow children's
benefit inventory was also used to measure patient’s health benefit
after Baha fitting.

RESULTS: Chung and Stephens’ questionnaire showed an overall
preference for the Baha in several specific hearing situations. The
Glasgow children's benefit inventory demonstrated an overall mean
improvement of +34, which was the most prominent in the learning
domain. The 10 adults showed an already good score on the Speech,
Spatial and Qualities of hearing scale in the unaided situation.
CONCLUSION: The Baha was well accepted by most of the patients
with congenital unilateral conductive hearing impairment.

A preoperative trial of the Baha system with the Baha on a headband is
part of the preoperative procedure. In children with unilateral conductive
hearing loss, with regard to possible childs' development

and communication difficulties, intervention with Baha can be
considered as an option.

11. Nicholson N, Christensen L, Dornhoffer J, Martin P, Smith-Olinde L.
Verification of Speech Spectrum Audibility for Pediatric Baha Softband
Users with Craniofacial Anomalies. Cleft Palate Craniofacial Journal.
2010 Feb;22.

ABSTRACT

Objective: The purpose of this study was (1) to determine benefit of

the Baha Softband coupled to the Softband for infants and children
with bilateral conductive hearing loss; and (2) to verify audibility of the
speech spectrum for octave frequencies 500 through 4000 Hz. Design:
The research design for this retrospective chart study is pretest-posttest
repeated measures. Setting: The study was conducted in the Department
of Audiology and Speech Pathology, Arkansas Children’s Hospital.
Participants: Twenty-five children aged 6 months to 18 years with
craniofacial disorders and bilateral conductive hearing loss participated
in the study. Participants were consistent, full-time unilateral Baha
users with the Baha Compact bone-conduction amplifier coupled to the
head via the Softband. Interventions: The intervention was the Baha
device coupled to the head via the Softband as a prerequisite to surgical
implantation. Main Outcome Measure(s): The primary study outcome
measures used aided and unaided soundfield audiometric thresholds to
calculate functional gain. Audibility of the speech spectrum was verified
by comparison with target aided thresholds. Results: Results revealed
an improvement in soundfield thresholds with Baha amplification for
the four octave frequencies. Means, standard deviations, and confidence
intervals for aided and unaided thresholds are reported. Percentages

of thresholds meeting target levels were significant at all frequencies,



exceeding the 80% criterion. Conclusions: Benefit of the Baha in
providing audibility of the speech spectrum for infants and children with
bilateral congenital conductive hearing loss has been demonstrated,
offering important and timely data supporting

third-party reimbursement.

12. Verhagen CV, Hol MK, Coppens-Schellekens W, Snik AF, Cremers
CW. The Baha Softband A new treatment for young children with
bilateral congenital aural atresia. International Journal of Pediatric
Otorhinolaryngology. 2008;72, 1455—1459.

ABSTRACT

The Baha (bone-anchored hearing aid) Softband appears to be an
effective mean of hearing rehabilitation for children with a congenital
bilateral aural atresia who are too young for the amplification of a Baha
on an implant. The aided hearing threshold with a Baha Softband is
almost equal to that achieved with a conventional bone conductor. The
speech development of the children studied with a Baha Softband is on a
par with peers with good hearing.

13. Dun CA, de Wolf MJ, Mylanus EA, Snik AF, Hol MK, Cremers CW.
Bilateral bone-anchored hearing aid application in children: the Nijmegen
experience from 1996 to 2008. Otology & neurotology.

2010 Jun;31(4):615-23.

ABSTRACT

OBJECTIVE: This study presents clinical data and quality of life
questionnaire outcomes in children and young adults with bilateral
Bone-Anchored Hearing Aids (Bahas).

STUDY DESIGN: Retrospective review.

SETTING: Tertiary care referral center.

PATIENTS: Eligible study subjects comprised 27 patients with bilateral
conductive hearing loss fitted with bilateral Bahas in childhood or

as young adults at the Radboud University Nijmegen Medical Centre
between June 1996 and October 2008.

METHODS: Questionnaires comprised the “Daily use of bilateral Bahas”
questionnaire, the Glasgow Children's Benefit Inventory, and the Speech
Spatial and Qualities of Hearing scale modified for children.

RESULTS: A total of 23 children were selected to fill out the postal
questionnaires; 21 (91%) of them responded. In 90%, both Bahas were
being used 7 days a week. One child was using 1 Baha but not the

other, and one child was only using both Bahas at school. Nine children
reported that they switched off both Bahas when the background became
too noisy. Bilateral Bahas provided better hearing quality according to
70%. The Glasgow Children’s Benefit Inventory demonstrated subjective
overall benefit of +38 (n = 20). The spatial domain of the Speech, Spatial
and Qualities of Hearing scale showed a trend toward better spatial
hearing with decreasing age at bilateral application.

CONCLUSION: Bilateral percutaneous Bahas can be applied
simultaneously from the age of 4 years, after a successful trial period
with the Baha Softband or other equivalent hearing aids. Bilateral

Bahas showed clear benefit in the vast majority. Outcomes of bilateral
audiologic testing are needed in the near future.

14. Saliba I, Woods O, Caron C. Baha results in children at one year
follow-up: a prospective longitudinal study. International journal of
pediatric otorhinolaryngology. 2010 Sep;74(9):1058-62.

ABSTRACT

OBJECTIVE: To evaluate audiometric and clinical results of children fitted
with a bone-anchored hearing aid with specific emphasis on speech
discrimination in different sound environments after one year of use.
METHODS: We performed a prospective longitudinal study. Seventeen
patients between the ages of 5 and 18 years old were included. All
patients underwent a complete tonal and vocal evaluation at four
pre-determined intervals between the pre-operative period and one-year
of bone-anchored hearing aid (Baha) use. Basic pure-tone average

and speech reception threshold were measured in different sound
environments. Speech discrimination improvement was tested with the
voice originating from the side of the Baha-fitted ear and with the voice
originating from a source directly in front of the patient. These measures
were repeated with confounding noise facing the patient then from the
side of the affected ear. All tonal and vocal evaluations were performed
pre-operatively, the day of processor insertion, 6 months and 12 months
after processor insertion. A variance analysis was performed to compare
differences in hearing gain with Baha over time.

RESULTS: Hearing gain with Baha was clinically and statistically
significant at all intervals. Conventional tonal evaluation revealed
significantly improved hearing gain after Baha insertion compared

with pre-operative testing with Baha (26.3 dB vs. 17.3 dB), and

this improvement was maintained at one year (27.9 dB). Speech
discrimination gain at one year was better than immediately post-
insertion (21.9% vs. 11.7%). Maximal gain with Baha was found with the
voice originating from the side of the affected ear and with confounding
noise facing the patient (27.1% at one year), whereas the least gain was
found in a silent room with the voice coming from straight ahead

(11.9% at one year).

CONCLUSIONS: Pure-tone average gain at one year post-insertion was
similar to immediate post-insertion gain. Baha aids speech discrimination
most when the voice originates from the side of the affected ear with
confounding noise facing the patient. Speech discrimination gain
improves with time, suggesting an underlying learning process. The best
Baha gain in speech discrimination occurred with background noise.

15. van der Pouw KT, Snik AF, Cremers CW. Audiometric results of
bilateral bone-anchored hearing aid application in patients with bilateral
congenital aural atresia. Laryngoscope. 1998 Apr;108(4 Pt 1):548-53.

ABSTRACT

The effect of bilateral application of bone-anchored hearing aids

(Bahas) was examined in terms of directional hearing and speech
recognition in quiet and in noise in four patients with bilateral
congenital atresia who, out of pure necessity, had been using a unilateral
bone-conduction hearing aid since early life. This study comprised a
prospective clinical evaluation in a single subject design; four patients
with bilateral congenital atresia originating from the Nijmegen Baha
series participated. Three patients had Treacher Collins syndrome. All
four patients had conductive, most probably, symmetrical, hearing

loss. Recently these patients had applied for a second Baha and were
subsequently fitted bilaterally. With two Bahas, all four patients showed
significant improvement in sound localization. Also, speech perception in
quiet showed significant improvement with bilateral application, and a
significant improvement was found in speech perception in noise in three
patients. These results suggest that patients with congenital conductive,
symmetrical hearing loss will benefit from bilateral Baha.



16. McLarnon CM, Davison T, Johnson IJ. Bone-anchored hearing aid:
comparison of benefit by patient subgroups. Laryngoscope. 2004
May;114(5):942-4.

ABSTRACT

OBJECTIVES/HYPOTHESIS: The osseointegrated bone-anchored hearing
aid, using the Branemark system, is well established and has proven
benefit. The aim was to study quality of life benefits within patient
subgroups using the validated Glasgow Benefit Inventory (GBI).

STUDY DESIGN: Retrospective questionnaire study.

METHODS: Ninety-four consecutive patients were enrolled into the
study. Mean patient age was 49 years, with a female-to-male ratio

of 1.1:1. Patient subgroups were discharging mastoid cavities, chronic
active otitis media, congenital ear problems, otosclerosis, and acoustic
neuroma and other unilateral hearing losses.

RESULTS: The response rate was 73%. The score for total benefit of
bone-anchored hearing aid fitting for the entire group was +33.3 (95%
confidence interval [Cl], 25-42). Glasgow Benefit Inventory scores for
each subgroup were all greater than +20. The congenital atresia group
scored highest with +45 (95% Cl, 28-61). Variation in benefit across the
subgroups has been demonstrated. Fitting of Baha following acoustic
neuroma surgery was shown to be of benefit with a score of +22.2.
General benefits scored highest in all subgroups compared with physical
and social benefits.

CONCLUSION: The study demonstrated the differences in benefit within
patient subgroups. Its results can be used to give patients a predictive
value at the time of preoperative counseling. The study identified
congenital ear disorders as the group likely to obtain maximal benefit.
Notably, for the first time, the study demonstrated the documented
benefit of restoring stereo hearing to patients who have acquired
unilateral hearing loss following acoustic neuroma surgery using a Baha.

17. Evans AK, Kazahaya K. Canal atresia: “Surgery or implantable
hearing devices? The experts question is revisited”. Journal of Pediatric
Otorhinolaryngology. 2007;71, 367-374.

ABSTRACT

Objectives: (1) Evaluate hearing results in patients managed with
external auditory canal reconstruction; (2) compare results to the
expectations from treatment with surgical; placement of an osteo-
integrated bone-conduction device (Baha system);

(3) assess complications of both interventions; (4) evaluate the

medical cost-effectiveness of each avenue of management at 2005
rates for billings based upon relative value units (RVUs). Methods: (1)
Retrospective chart review for 36 ears in 29 pediatric patients who
underwent surgical canal reconstruction at a tertiary-care pediatric
hospital in a major urban center with assessment of management
techniques and surgical and audiologic outcomes. (2) Retrospective
chart review of six pediatric patients who underwent Baha placement

in a major urban center with assessment of management techniques
and surgical and audiologic outcomes. (3) Cost reassessment at 2005
billings rates based upon RVUs for canal reconstruction versus BAHA
system and comparative analysis. Results: (1) The average post-operative
hearing loss in the right ear was 34.3 dB left ear was 31.6 dB. The average
gain per ear was 17.3 dB. (2) Twenty-seven (93%) of EAC reconstruction
patients required some form of amplification post-operatively. (3) Data
available for three of the BAHA patients reflected the predicted average
gain in dB (predicted 34.3 dB, observed 31.8 dB). (4) Early complications
of canal reconstruction included removal of the packing by the patient,
post-operative bleeding and postoperative hematoma.

(5) Late complications included recurrent canal stenosis, recurrent otitis
externa, canal prolapse and canal cholesteatoma. (6) Uncomplicated
external auditory canal reconstruction cost $51505.98 or $2909.94/

dB of hearing gain based upon billings fro RVUs. (7) Uncomplicated
two-staged Baha system placement cost $42448.85 or $1237.57/

dB of hearing gain based upon billings for RVUs. (8) Uncomplicated
single-staged Baha system placement cost $28341.00 or $826.27/dB

of hearing gain based upon billings for RVUs. Conclusions: Study results
indicate that even with significant investments in EAC reconstruction,
most patients still required some form of amplification. There are also
significant risks of early and late complications from the reconstructive
procedure. Studies indicate and our results support that the osteo-
integrated bone-conduction device (Baha system) can achieve truly
acceptable hearing (_15 dB) in school-aged children with normal bone
curves, and it can match the bone-curves for children with sensorineural
hearing loss. The two-staged Baha system placement may be provided at
almost one-third the cost to the medical system, on a decibel-for-decibel
basis. The single-stage Baha system placement yields even greater cost
savings at just over one quarter of the cost of surgical EAC reconstruction
on a decibel-for-decibel basis. Additionally, there are fewer complications
and fewer follow-up visits for the care of the implant system. This is an
added value to the parents and patient for the savings in opportunity
costs related to the lost time at work and school for office visits and
perioperative care. Overall, it appears that osteo-integrated bone-
conduction devices may provide a higher quality of outcome for patients
while resulting in significant economic savings.
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