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Material and methods

»  Music and Hearing Aids

This article reviews a sériés of studies on 

the factors influencing sound quality 

preferences, mostly for jazz and classical 

music stimuli. The data were obtained 

using ratings of individual stimuli or using 

the method o f paired comparisons. For 

normal-hearing participants, the highest 

ratings o f sound quality were obtained 

when the reproduction bandwidth was 

wide (55 to 16000 Hz) and ripples in the 

frequency response were small (less than ±

5 dB). For hearing-impaired participants 

listening via a simulated five-channel 

compression hearing aid with gains set 

using the CAM2 fittin g  method, 

preferences for upper cutoff frequency 

varied across participants: Some preferred 

a 7.5- or 10-kHz upper cutoff frequency 

over a 5-kHz cutoff frequency, and some 

showed the opposite preference. 

Preferences for a higher upper cutoff 

frequency were associated with a shallow 

high-frequency slope of the audiogram. A 

subséquent study comparing the CAM2 

and NAL-NL2 fitting methods, with gains 

slightly reduced for participants who were 

not experienced hearing aid users, showed 

a consistent preference for CAM2. Since 

the two methods differ mainly in the gain 

applied for frequencies above 4 kHz 

(CAM2 recommending higher gain than 

NAL-NL2), these results suggest that 

extending the upper cutoff frequency is

bénéfic ia i. A system  for reducing 

“overshoot” effects produced by 

compression gave small but significant 

benefits for sound quality of a percussion 

instrument (xylophone). For a high-input 

level (80 dB SPL), slow compression was 

preferred over fast compression.

»  Cochlear Implants

T raditionally , children are cochlear 

implant (CI) candidates if bilatéral severe 

to profound hearing loss is present and 

am plification benefit is lim ited. The 

current study investigated abilities o f 

adolescents with asymmetric hearing loss 

(one ear with severe to profound hearing 

loss and better hearing contralaterally), 

where the poorer ear received a CI and the 

better ear m aintained am plification . 

Participants were 5 adolescents who had 

not met traditional CI candidacy because 

of one better hearing ear but did have 1 ear 

that met criteria and was implanted. Ail 

maintained hearing aid (HA) use in the 

contralateral ear. In the poorer ear, before 

im plant, 3 partic ipan ts had used 

amplification, and the other 2 had no HA 

experience.

Participants were assessed in 3 listening 

conditions: HA alone, CI alone, and both 

devices together (bimodal) for speech 

récognition in quiet and noise and sound 

localization.

Three participants had CI open-set speech 

récognition  and s ig n ifican t bim odal 

improvement for speech récognition and 

localization compared with the HA or CI 

alone. Two participants had no CI speech 

récognition  and lim ited bim odal 

improvement.

Some adolescents w ith asym m etric 

hearing loss who are not typical CI 

candidates can benefit from a CI in the 

poorer ear, compared with a HA in the 

better ear alone. A dditional study is 

needed to determine outcomes for this 

population, especially those who have 

early onset profound hearing loss in one 

ear and limited HA experience.

»  Children

Active middle ear implants can be used in 

children and adolescents with congénital 

hearing loss. The authors report their 

experience with the semi implantable Medel 

Vibrant Soundbridge(®) (VSB) in the 

audiologic réhabilitation of such patients.

In this rétrospective study, audiological 

and surgical data of 10 children (10.5±4 

years) implanted with 12 VSB in 2 tertiary 

cares ENT Departments were analysed. 

Two children with bilatéral external 

auditory canal (EAC) atresia and mixed 

hearing loss (mean air conduction (AC) 

thresholds=65dB HL) were bilaterally 

implanted. Eight children presented with
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m icrotia associated with EAC atresia 

bilaterally (n=3) and unilaterally (n=5). Ail 

of them had a conductive hearing loss in 

the implanted ear (mean (AC) thresholds 

were 58.75dB HL preoperatively). The 

Floating Mass Transducer was crimped on 

the long process of the incus (n=8) or on 

the suprastructure o f the stapes (n=4). 

There were no intra- or postoperative 

surgical complications. Ail the children 

wore their im plants after 5 weeks. 

Postoperative mean bone conduction (BC) 

thresholds were unchanged. The mean 

aided thresholds with VSB (four 

frequencies warble tones at 0.5, 1, 2 and 

4 kHz) were 28dB HL (± 10). Word 

discrimination threshold in quiet conditions 

in free field with the VSB unilaterally 

activated was 50% at 38dB SPL (± 9).

The results indicate that satisfaction of the 

children  and their parents is very 

encouraging but surgeons should be 

cautious with this new approach in relation 

to the pinna reconstruction and to possible 

risks to inner ear and facial nerve.

»  Cochlear

Sensorineural hearing loss, which stems 

prim arily from the failure of 

mechanosensory hair cells, changes the 

traveling waves that transm it acoustic 

signais along the cochlea. However, the 

connection between cochlear mechanics 

and the amplificatory function of hair cells 

remains unclear. Using an optical technique 

that permits the targeted inactivation of 

prestin, a protein of outer hair cells that 

generates forces on the basilar membrane, 

we demonstrate that these forces interact 

locally with cochlear traveling waves 

to achieve enorm ous m echanical 

amplification. By perturbing amplification 

in narrow segm ents o f  the basilar 

membrane, we fiirther show that a cochlear 

traveling wave accum ulâtes gain as it 

approaches its peak. Analysis o f these 

results indicates that cochlear amplification 

produces negative damping that counters 

the viscous drag impeding traveling waves; 

targeted photoinactivation locally interrupts 

this compensation. These results reveal the 

locus of amplification in cochlear traveling 

waves and connect the characteristics of 

normal hearing to molecular forces.

»  Dietary effects

Only a few studies have investigated the 

impact o f nutrients and food groups on 

hearing level (HL) with a population- 

based approach. We examined the 13-year 

association between intake o f specific 

nutrients and food groups and HL in a 

sample of French adults. A total of 1823 

subjects, aged 45-60 years at baseline, 

participating in the Supplementation with 

A ntioxidant V itam ins and M inerais

2 cohort were selected. Nutrient and food 

intake was estimated at baseline among 

participants who had completed at least six 

24 h dietary records. HL was assessed 

13 years after baseline and was defined as 

the pure-tone air conduction of the worse 

ear at the following thresholds: 0*5, 1, 2 

and 4 kHz. The relationship between 

quartiles of energy-adjusted nutrient and 

food intake and HL was assessed by 

multivariate linear régression analyses, in 

men and women separately. Intakes of 

retinol (P-trend = 0*058) and vitamin B12 

(P-trend = 0*068) tended to be associated 

with better HL in women. Intakes of meat 

as a whole (P-trend = 0*030), red meat (P- 

trend = 0*014) and organ meat (P-trend = 

0*017) were associated with better HL in 

women. Higher intake o f seafood as a 

whole (P-trend = 0*07) and of shellfish (P- 

trend = 0*097) tended to be associated 

with better HL in men. Consumption of 

meat is therefore associated with a better 

HL in women. Further research is required 

to better elucidate the mechanisms behind 

the associations between diet and hearing.

»  Middle Ear Implants

Coupling and placement of actuators onto 

the ossicular chain have a significant 

influence on active middle ear implant 

(AMEI) performance.

AMEIs have proved to be effective in

treating moderate-to-severe sensorineural 

hearing loss as well as m ixed and 

conductive loss. Here, we assess the effect 

on performance of an AMEI prosthesis 

using 5 différent methods of coupling to 

the ossicular chain in 6 temporal bones. 

The AMEI provided direct v ibratory  

stimuli to the incus using the following 

methods: 1) tip of the transducer in contact 

with incus body (baseline condition), 2) tip 

of the transducer placed in a laser-drilled 

hole in the incus body, 3) the àWengen 

clips (straight and articulated) crimped to 

the transducer and attached to the incus 

long process, 4) a 0.5-m m  diam eter 

cylinder placed in contact with the incus 

long process, and 5) a bell-shaped 

prosthesis in contact with the head of the 

stapes. Performance in each condition was 

assessed by measuring the résultant stapes 

velocities (HEV) from which the 

maximum équivalent ear canal sound 

pressure levels (LEmax) were computed. 

Relative to the baseline condition, which 

produced LEmax of 112 to 126 dB SPL for 

frequencies o f 0.25 to 8 kHz, the other 

coupling methods produced similar or 

substantially improved (increased LEmax) 

perform ance. Best perform ance was 

achieved by providing vibratory stimulation 

to the head of the stapes directly with the 

bell-shaped tip where perform ance 

improved significantly by 16 to 22 dB. 

Stapes velocities produced by AMEI 

transducers may be increased depending 

on the tip used to couple the transducer to 

the ossicular chain and the placement of 

the stim ulating  tip along the incus. 

Improvement in coupling the transducer to 

the incus and stapes produced significant 

improvements in the transfer of vibratory 

stimuli to the ossicular chain.


