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Title: Cochlear Implant

Description/Background
Cochlear implant is a device for individuals with severe-to-profound hearing loss who only
receive limited benefit from amplification with hearing aids. A cochlear implant provides direct
electrical stimulation to the auditory nerve, bypassing the usual transducer cells that are absent
or nonfunctional in deaf cochlea. The basic components of a cochlear implant include both
external and internal components. The external components include a microphone, an external
sound processor, and an external transmitter. The internal components are implanted surgically
and include an internal receiver implanted within the temporal bone and an electrode array that
extends from the receiver into the cochlea through a surgically created opening in the round
window of the middle ear.
Sounds that are picked up by the microphone are carried to the external sound processor,
which transforms sound into coded signals that are then transmitted transcutaneously to the
implanted internal receiver. The receiver converts the incoming signals to electrical impulses
that are then conveyed to the electrode array, ultimately resulting in stimulation of the auditory
nerve.
Regulatory Status:
Several cochlear implants are commercially available in the U.S. and are manufactured by
Cochlear Corporation, Advanced Bionics, and the Med El Corporation. Over the years,
subsequent generations of the various components of the devices have been approved by the
U.S. Food and Drug Administration (FDA), focusing on improved electrode design and speechprocessing capabilities. Furthermore, smaller devices and the accumulating experience in
children have resulted in broadening of the selection criteria to include children as young as 12
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months. The labeled indications from the FDA for currently marketed implant devices are
summarized below.
FDA-Approved Cochlear Implant Systems*
Manufacturer
and Currently
Marketed
Cochlear
Implants

Advanced Bionics®
HiResolution Bionic Ear System (
HiRes 90K)

Cochlear®
Nucleus 5

Med El®
Maestro (Sonata or
Pulsar)

Predecessor
Cochlear
Implants

Clarion Multi-Strategy or HiFocus CII
Bionic Ear (P940022)

Nucleus 22, 24,
Freedom with Contour
(P840024)

Combi 40+ (P000025)

Indications

Adults:
• ≥18 years of age
• Post-lingual onset of severe-toprofound bilateral sensorineural
hearing loss (≥70 decibels (dB))
• Limited benefit from appropriately
fitted hearing aids, defined as scoring
≤50% on a test of open-set Hearing in
Noise Test (HINT) sentence
recognition
Children:
• 12 months to 17 years of age
• Profound bilateral sensorineural
deafness (>90dB)
• Use of appropriately fitted hearing
aids for at least 6 months in children 2
to 17 years of age or at least 3
months in children 12 to 23 months of
age
• Lack of benefit in children <4 years of
age is defined as a failure to reach
developmentally appropriate auditory
milestones (e.g., spontaneous
response to name in quiet or to
environmental sounds) measured
using the Infant-Toddler Meaningful
Auditory Integration Scale or
Meaningful Auditory Integration Scale
or <20% correct on a simple open-set
word recognition test (Multisyllabic
Lexical Neighborhood Test)
administered using monitored live
voice (70 dB SPL [sound pressure
level])
• Lack of hearing aid benefit in children
>4 years of age is defined as scoring
<12% on a difficult open-set word
recognition test (Phonetically
Balanced-Kindergarten Test) or <30%
on an open-set sentence test (HINT
for Children) administered using
recorded materials in the soundfield
(70 dB SPL)

Adults:
• ≥18 years old
• Pre- or post-lingual
onset of moderateto-profound
bilateral
sensorineural
hearing loss
• ≤50% sentence
recognition in the
ear to be implanted
• ≤60% sentence
recognition in the
opposite ear or
binaurally
Children 25 months to
17 years 11 months:
• Severe to profound
bilateral
sensorineural
hearing loss
• Multi-syllabic
Lexical
Neighborhood Test
(MLNT) scores of
≤30% in best-aided
condition in
children 25 months
to 4 years 11
months
• Lexical
Neighborhood Test
(LNT) scores of
≤30% in best-aided
condition in
children 5 years to
17 years and 11
months
• Lack of progress in
the development of
auditory skills

Adults:
• ≥18 years old
• Severe to profound
bilateral
sensorineural
hearing loss
(≥70dB)
• ≤40% correct
Hearing in Noise
test (HINT)
sentences with
best-sided listening
condition
Children:
• 12 months to 18
years with profound
sensorineural
hearing loss
(≥90dB)
• In younger children,
little or no benefit is
defined by lack of
progress in the
development of
simple auditory
skills with hearing
aids over a 3-6
month period
• In older children,
lack of aided benefit
is defined as <20%
correct on the MLNT
or LNT, depending
upon the child’s
cognitive ability and
linguistic skills
• A 3-6 month trial
with hearing aids is
required if not
previously
experienced
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Children 12 months to
24 months:
• Profound
sensorineural
hearing loss
bilaterally
• Limited benefit
from appropriate
binaural hearing
aids
• Lack of progress in
the development of
auditory skills
*Note: Cochlear, Ltd. voluntarily recalled the Nucleus CI500 range in September 2011 for device malfunction in
the CI512 implant. The external Nucleus 5 sound processor is not a part of the recall. Advanced Bionics
HiRes90K was voluntarily recalled in November 2010 and given FDA-approval for re-entry to market the device in
September 2011.

While cochlear implants have typically been used unilaterally, in recent years, interest in
bilateral cochlear implantation has arisen. The proposed benefits of bilateral cochlear implants
are to improve understanding of speech in noise and localization of sounds. Improvements in
speech intelligibility may occur with bilateral cochlear implants through binaural summation;
i.e., signal processing of sound input from 2 sides may provide a better representation of
sound and allow one to separate out noise from speech. Speech intelligibility and localization
of sound or spatial hearing may also be improved with head shadow and squelch effects, i.e.,
the ear that is closest to the noise will be received at a different frequency and with different
intensity, allowing one to sort out noise and identify the direction of sound. Bilateral cochlear
implantation may be performed independently with separate implants and speech processors
in each ear or with a single processor. However, no single processor for bilateral cochlear
implantation has been approved by the FDA for use in the U.S. In addition, single processors
do not provide binaural benefit and may impair sound localization and increase the signal-tonoise ratio received by the cochlear implant.

Medical Policy Statement
The safety and effectiveness of United States Food and Drug Administration (FDA) approved
bilateral or unilateral cochlear implants and associated aural rehabilitation have been
established. The implants may be considered useful therapeutic options when indicated.

Inclusionary and Exclusionary Guidelines (Clinically based guidelines that may
support individual consideration and pre-authorization decisions)
Inclusions
Adults: A cochlear implant is considered an established, safe and effective therapy if all of
the following criteria are met:
• 18 years of age or older
• Bilateral severe to profound sensorineural hearing loss
• Limited benefit from appropriately fitted hearing aids (based on speech perception scores)
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•
•
•
•

Evidence of a functioning auditory nerve
Freedom from middle ear infection, lesions in the auditory nerve and acoustic areas of the
central nervous system
Accessible cochlear lumen that is structurally suited for implantation
Cognitive ability to use auditory clues and a willingness to participate in a rehabilitation
program

Children: A cochlear implant is considered an established, safe and effective therapy if all of
the following criteria are met:
• 12 months through 17 years of age
• Bilateral severe to profound sensorineural hearing
• Limited benefit from appropriately fitted hearing aids
• Evidence of a functioning auditory nerve
• Freedom from middle ear infection, lesions in the auditory nerve and acoustic areas of the
central nervous system
• Accessible cochlear lumen that is structurally suited for implantation
• Motivated child and/or family who have appropriate expectations and are willing to
participate in a rehabilitation program
In addition, there are criteria associated with the specific cochlear implant used.
Exclusions
• Upgrades of an existing, functioning external system to achieve aesthetic improvement,
such as smaller profile components or a switch from a body-worn, external sound
processor to a behind-the-ear (BTE) model.

CPT/HCPCS Level II Codes (Note: The inclusion of a code in this list is not a guarantee of
coverage. Please refer to the medical policy statement to determine the status of a given procedure)
Established codes:
69930
92601

92602

92603

92604

L7510

L8614

L8615

L8616

L8617

L8618

L8619

L8621

L8622

L8623

L8624

L8627

L8628

L8629
Other codes (investigational, not medically necessary, etc.):
N/A

Rationale
Cochlear Implantation in Adults: Unilateral Stimulation
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Cochlear implants are recognized as an effective treatment of sensorineural deafness, as
noted in a 1995 National Institutes of Health Consensus Development conference, which
offered the following conclusions (1):
• Cochlear implantation has a profound impact on hearing and speech reception in
postlingually deafened adults with positive impacts on psychological and social functioning.
• Prelingually deafened adults may also benefit, although to a lesser extent than postlingually
deafened adults. These individuals achieve minimal improvement in speech recognition
skills. However, other basic benefits, such as improved sound awareness, may meet safety
needs.
• Training and educational intervention are fundamental for optimal postimplant benefit.
In 2009, Bond et al. (2) authored a technology assessment in the United Kingdom to
investigate the clinical and cost-effectiveness of unilateral cochlear implants (using or not using
hearing aids) and bilateral cochlear implants compared to a single cochlear implant (unilateral
or unilateral plus hearing aids) for severely to profoundly deaf children and adults. The clinical
effectiveness review included 33 papers, 2 of which were randomized controlled trials (RCTs)
[deaf children (n=1,513) and adults (n=1,379)]. They used 62 different outcome measures and
overall evidence was of moderate to poor quality. All studies in children that compared one
cochlear implant with non-technological support or an acoustic hearing aid reported gains on
all outcome measures. Weak evidence shows greater gain from earlier implantation (prior to
starting school). The strongest evidence for an advantage from bilateral over unilateral
implantation was for understanding speech in noisy conditions. The comparison of bilateral
with unilateral cochlear implants plus an acoustic hearing aid was limited by small sample
sizes and poor reporting. The authors concluded, “Unilateral cochlear implantation is safe and
effective for adults and children and likely to be cost-effective in profoundly deaf adults and
profoundly and prelingually deaf children. There are likely to be overall additional benefits from
bilateral implantation, enabling children and adults to hold conversations more easily in social
situations.”
Bond and colleagues additionally published 2 systematic reviews on the clinical and costeffectiveness of unilateral cochlear implants, first focusing on children in 2009 (3) and
subsequently focusing on adults in 2010. (4) Both reviews were conducted with a literature
search that identified 1,580 titles and abstracts on cochlear implants. In the 2010 review, the
authors identified 9 studies that met their inclusion criteria addressing implantation in adults.
(4) The authors found the studies available were methodologically weak and too
heterogeneous to perform a meta-analysis. However, they concluded there is sufficient,
consistent evidence demonstrating positive benefits with unilateral cochlear implants in
severely to profoundly hearing impaired adults when compared to acoustic hearing aids or no
hearing support.
In January 2009, the National Institute for Health and Clinical Excellence (NICE) released
technology appraisal guidance 166, Cochlear Implants for children and adults with severe to
profound deafness. (5) The guidance includes the following recommendations:
1. “Unilateral cochlear implantation is recommended as an option for people with severe to
profound deafness who do not receive adequate benefit from acoustic hearing aids.
2. For purposes of this guidance, severe to profound deafness is defined as hearing only
sounds that are louder than 90 dB HL [hearing level] at frequencies of 2 and 4 k hertz (Hz)
without acoustic hearing aids. For adults, adequate benefit from acoustic hearing aids is
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defined for this guidance as a score of 50% or greater on Bamford-Kowal-Bench (BKB)
sentence testing at a sound intensity of 70 dB SPL [sound pressure level].
3. Cochlear implantation should be considered for adults only after an assessment by a
multidisciplinary team. As part of the assessment, implant candidates should also have had
a valid trial of an acoustic hearing aid for at least 3 months (unless contraindicated or
inappropriate).”
In April 2011, a technology assessment was completed by the Tufts Evidence-based Practice
Center for the Agency for Health Care Research and Quality on the effectiveness of cochlear
implants in adults. (6) This assessment examined 22 studies with 30 or more patients and
concluded that while the studies reviewed were rated as poor to fair quality, unilateral cochlear
implants are effective in adults with sensorineural hearing loss. Pre- and post-cochlear implant
scores on multi-syllable tests and open-set sentence tests demonstrated significant gains in
speech perception regardless of whether a contralateral hearing aid was used along with the
cochlear implant. Additionally, the assessment found generic and disease-specific healthrelated quality of life improved with unilateral cochlear implants. However, the available
evidence was insufficient to draw conclusions on improvements in open-set sentence test
scores (i.e., >40% and ≤50% or >50% and ≤60%), and any relationship between preimplantation patient characteristics and outcomes (e.g., age, duration of hearing impairment,
Hearing in Noise Test [HINT] scores and pre- or post-linguistic deafness). A 2012 systematic
review of 11 studies by Bittencourt et al. also concluded cochlear implants improved hearing
outcomes over conventional hearing aids in patients with severe to profound postlingual
deafness. (7)
In October 2011, Berrettini and colleagues published results of a systematic review of cochlear
implant effectiveness in adults. (8) Included in the review, were 8 articles on unilateral cochlear
implants in advanced age patients. All of the studies reported benefits with cochlear
implantation despite advanced age at time of implant (age 70 years or older). In 6 studies,
results were not significantly different between younger and older patients. However, 2 studies
reported statistically significant inferior perceptive results (e.g., hearing in noise test and
consonant nucleus consonant test) in older patients. This systematic review also examined 3
studies totaling 56 adults with pre-lingual deafness who received unilateral cochlear implants.
The authors concluded unilateral cochlear implants provided hearing and quality-of-life benefits
in prelingually deaf patients, but results were variable.
Cochlear Implantation in Adults: Bilateral Stimulation
While use of unilateral cochlear implants in patients with severe to profound hearing loss has
become a well-established intervention, (6) bilateral cochlear implantation is becoming more
common. Many publications have reported slight to modest improvements in sound localization
and speech intelligibility with bilateral cochlear implants, especially with noisy backgrounds but
not necessarily in quiet environments. When reported, the combined use of binaural
stimulation improved hearing by a few decibels or percentage points.
In January 2009, the NICE technology appraisal guidance noted above (5) indicates:
1. Simultaneous bilateral cochlear implantation in adults is recommended as an option in
people with severe to profound deafness who do not receive adequate benefit from
acoustic hearing aids and are blind or have other disabilities that increase their reliance on
auditory stimuli as a primary sensory mechanism for spatial awareness.
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2. Sequential bilateral cochlear implantation is not recommended as an option for people with
severe to profound deafness.
3. For purposes of this guidance, severe to profound deafness is defined as hearing only
sounds that are louder than 90 dB HL at frequencies of 2 and 4 k hertz (Hz) without
acoustic hearing aids. Adequate benefit from acoustic hearing aids for adults is defined for
this guidance as a score of 50% or greater on Bamford-Kowal-Bench (BKB) sentence
testing at a sound intensity of 70 dB SPL [sound pressure level].
4. Cochlear implantation should be considered for adults only after an assessment by a
multidisciplinary team. As part of the assessment, implant candidates should also have had
a valid trial of an acoustic hearing aid for at least 3 months (unless contraindicated or
inappropriate).”
The April 2011 technology assessment, noted above, completed by the Tufts Evidence-based
Practice Center on the effectiveness of cochlear implants in adults examined 16 studies on
bilateral cochlear implantation of fair to moderate quality published since 2004. (6) The
assessment concluded bilateral cochlear implants provide greater benefits in speech
perception test scores, especially in noise, when compared to unilateral cochlear implants
(with or without contralateral hearing aids). Significant binaural head shadow benefits were
noted along with some benefit in binaural summation, binaural squelch effects, and sound
localization with bilateral cochlear implants. However, it was unclear if these benefits were
experienced under quiet conditions, although benefits increased with longer bilateral cochlear
implant usage indicating a need for longer term studies. Hearing-specific quality of life could
not be assessed because only one study evaluated this outcome. Additionally, the evidence
available on simultaneous bilateral implantation was found to be insufficient, although gains
were experienced in speech perception using open-set sentences or multi-syllable tests
compared to unilateral cochlear implants or unilateral listening conditions. The assessment
noted longer term studies are needed to further understand the benefits with bilateral cochlear
implantation and identify candidacy criteria given the risks of a second surgery and the
destruction of the cochlea preventing future medical intervention.
In the 2011 Berrettini et al. review of cochlear implant effectiveness in adults (noted above), 13
articles on bilateral cochlear implants were reviewed. (8) Sound localization improved with
bilateral cochlear implants compared to monaural hearing in 6 studies. Significant
improvements in hearing in noise and in quiet environments with bilateral implants compared
to unilateral implants were reported in 10 studies and 7 studies, respectively. Five of the
studies reviewed addressed simultaneous implantation, 5 studies reviewed sequential
implantation, and 3 studies included a mix of simultaneous and sequential implantation.
However, no studies compared simultaneous to sequential bilateral implantation results, and
no conclusions could be made on the timing of bilateral cochlear implantation. Smulders et al.
also examined the timing of cochlear implantation in a systematic review of 11 studies; 5
studies addressed postlingually deafened adults and 7 studies addressed prelingually
deafened children (discussed below). (9) One study on adults showed a delay in the timing of
the second implantation resulted in poorer outcomes in quiet environments. Nevertheless, all
studies reported benefits with bilateral implants, but all studies were considered to be of poor
quality and with a high risk of bias.
In May 2008, the British Cochlear Implant Group (BCIG) released a position paper on bilateral
cochlear implants. (10) The position paper includes the following regarding indications for use
of bilateral implantation:
7

•

•
•
•
•
•

“For all profoundly deaf children in order to stimulate both auditory pathways and optimize
speech, language and auditory development and maximize potential academic
achievement.
For all profoundly deaf adults, unable to benefit from bimodal hearing;
For patients following meningitis or other risk of ossification, where failure to implant may
result in obliteration or the cochlea, preventing future stimulation;
For patients with additional sensory handicap, where there is greater reliance on binaural
hearing;
For patients who experience a loss of performance in the first implanted ear or loss of
device function in the first ear but re-implantation in the same ear is contra-indicated;
For patients who agree to participate in research studies into bilateral implantation.”

Based on literature available, it was felt that several issues needed to be resolved through
additional studies before bilateral cochlear implantation might be routinely used in patients with
severe to profound hearing loss. Patient selection criteria need to be identified to determine in
which patients the brain will be able to integrate bilateral electrical stimulation and when benefit
with bilateral cochlear implants can be expected, e.g., pre- or post-lingual patients, age,
duration of hearing loss, the etiology and physiology of the hearing loss, and number of
auditory nerve fibers surviving. In addition, bilateral implantation poses twice the risk of
unilateral implantation including surgical risk, infection, and facial nerve damage. While the
potential to restore cochlear function is not foreseeable in the near future, destruction of the
cochlea eliminates this possibility.
Cochlear Implantation in Pediatrics
While there is current research investigating the ability to restore hearing by stimulating
cochlear hair cell regrowth, cochlear implantation damages the cochlea and eliminates this
possibility. However, the potential to restore cochlear function is not foreseeable in the near
future. If cochlear implantation is believed to be most beneficial at a younger age, when the
nervous system is “plastic,” the potential for cochlear hair cell regrowth seems too far in the
future to benefit young children and should not be a deterrent to current candidates for a
cochlear implant.
As reported by Sharma and Dorman, central auditory pathways are “maximally plastic” for a
period of about 3.5 years, making a case for earlier cochlear implantation of children with
hearing impairment. (11) Stimulation delivered prior to about 3.5 years of age results in
auditory evoked potentials that reach normal values in 3 to 6 months. However, when
stimulation occurs after 7 years of age, changes occur within 1 month, but then have little to no
subsequent change. Sharma et al. observed this result when they reported on auditory
development in 23 children with unilateral or bilateral implants. (12) In one child who received
a bilateral device with implantation of the second ear after age 7 years, the auditory responses
in the second ear were similar to that seen in “late-implanted” children.
In 2011, Forli and colleagues conducted a systematic review of 49 studies on cochlear implant
effectiveness in children. (13) Heterogeneity of studies precluded performance of a metaanalysis. Early implantation was examined in 22 studies, but few studies compared outcomes
of implantations performed prior to one year of age to implantations performed after one year
of age. Studies suggest improvements in hearing and communicative outcomes in children
receiving implants prior to one year of age, although, it is not certain whether these
improvements are related to duration of cochlear implant usage rather than age of
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implantation. However, the reviewers noted hearing outcomes have been shown to be
significantly inferior in patients implanted after 24-36 months. Bilateral cochlear implants
improved verbal perception in noise and sound localization compared to unilateral implants in
19 of 20 studies reviewed, but none of the studies compared learning development and
language in bilateral versus unilateral cochlear implant recipients. Simultaneous versus
sequential bilateral cochlear implantation results were not examined in any of the studies
reviewed. Finally, 7 studies were reviewed that examined cochlear implant outcomes in
children with associated disabilities. In this population, cochlear implant outcomes were inferior
and occurred more slowly but were considered to be beneficial.
As noted above, the 1995 National Institutes of Health Consensus Development conference
concluded cochlear implants are recognized as an effective treatment of sensorineural
deafness. (1) This conference offered the following conclusions regarding cochlear
implantation in children:
• Cochlear implantation has variable results in children. Benefits are not realized immediately
but rather are manifested over time, with some children continuing to show improvement
over several years.
• Cochlear implants in children under 2 years-old are complicated by the inability to perform
detailed assessment of hearing and functional communication. However, a younger age of
implantation may limit the negative consequences of auditory deprivation and may allow
more efficient acquisition of speech and language. Some children with postmeningitis
hearing loss under the age of 2 years have received an implant due to the risk of new bone
formation associated with meningitis, which may preclude a cochlear implant at a later
date.
The 2008 British Cochlear Implant Group (BCIG) position paper on Bilateral Cochlear
Implants, (10) as noted above, includes the following regarding indications for use of bilateral
implantation in children:
• “For all profoundly deaf children in order to stimulate both auditory pathways and optimize
speech, language and auditory development and maximize potential academic
achievement.
• For patients following meningitis or other risk of ossification, where failure to implant may
result in obliteration of the cochlea, preventing future stimulation;
• For patients with additional sensory handicap, where there is greater reliance on binaural
hearing;
• For patients who experience a loss of performance in the first implanted ear or loss of
device function in the first ear but re-implantation in the same ear is contra-indicated;
• For patients who agree to participate in research studies into bilateral implantation.”
As also noted above, Bond and colleagues published 2 systematic reviews on the clinical and
cost-effectiveness of unilateral cochlear implants, first focusing on children in 2009 (3) and
subsequently focusing on adults in 2010. (4) Both reviews were conducted with a literature
search that identified 1,580 titles and abstracts on cochlear implants. In the 2009 review, the
authors identified 15 studies that met their inclusion criteria addressing cochlear implantation in
children. (3) The authors found the studies available were methodologically weak and too
heterogeneous to perform a meta-analysis. However, they concluded there is sufficient,
consistent evidence demonstrating positive benefits with unilateral cochlear implants in
severely to profoundly hearing impaired children when compared to acoustic hearing aids or
no hearing support.
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The 2009 National Institute for Health and Clinical Excellence (NICE) technology appraisal
guidance 166, Cochlear Implants for children and adults with severe to profound deafness, (5)
noted above includes the following recommendations for children:
1. “Unilateral cochlear implantation is recommended as an option for people with severe to
profound deafness who do not receive adequate benefit from acoustic hearing aids.
2. Simultaneous bilateral cochlear implantation is recommended as an option for children with
severe to profound deafness who do not receive adequate benefit from acoustic hearing
aids:
3. Sequential bilateral cochlear implantation is not recommended as an option for people with
severe to profound deafness.
4. For purposes of this guidance, severe to profound deafness is defined as hearing only
sounds that are louder than 90 dB HL at frequencies of 2 and 4 k hertz (Hz) without
acoustic hearing aids. For children, adequate benefit from acoustic hearing aids is defined
for this guidance as, speech, language and listening skills appropriate to age,
developmental stage and cognitive ability.
5. Cochlear implantation should be considered for children only after an assessment by a
multidisciplinary team. As part of the assessment, children should also have had a valid
trial of an acoustic hearing aid for at least 3 months (unless contraindicated or
inappropriate).”
In 2010, Sparreboom and colleagues conducted a systematic review of bilateral cochlear
implants in children with severe to profound deafness. (14) Due to the heterogeneity of the
studies identified, the authors were unable to perform a meta-analysis. A qualitative review of
the studies found binaural ability takes time to develop; bilateral cochlear implants seem to
provide better speech perception over unilateral implants; and delays in implanting the second
cochlear implant seem to decrease speech perception in quiet and decrease or eliminate the
potential for binaural summation. The authors concluded while bilateral cochlear implants
provide benefits of bilateral hearing in children, further research is needed,
Johr et al. (15) highlighted the surgical and anesthesiological considerations when performing
cochlear implant surgery in very young infants (younger than 1 year of age). This is an
observational and literature review by pediatricians at a tertiary children’s hospital in
Switzerland. Patients younger than 1 year of age undergoing cochlear implant surgeries were
analyzed concerning surgical techniques and anesthesiological aspects of elective surgeries in
small infants. The results demonstrated that the age of the patient and the pediatric experience
of the anesthesiologist, but not the duration of the surgery, are relevant risk factors. The
authors concluded, “Further research is needed to provide more conclusive evidence that the
performance outcome for children implanted before 12 months of age does not converge with
the results of children implanted between 12 and 18 months.” Currently, there is no conclusive
published evidence to support performing cochlear implant surgery on an infant younger than
12 months of age.
A number of small studies from outside the U.S. have reported results on cochlear implantation
in infants younger than 12 months, which would be an off-label indication. For example, in a
study from Australia, Ching and colleagues (16) published an interim report on early language
outcomes of children with cochlear implants. This study evaluated 16 children who had
implants before 12 months of age compared to 23 who had implants after 12 months (specific
time of implantation was not provided). The preliminary results demonstrated that children who
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received an implant before 12 months of age developed normal language skills at a rate
comparable to normal-hearing children, while those with later implants performed at 2 standard
deviations below normal. The authors noted that these results are preliminary, as there is a
need to examine the effect of multiple factors on language outcomes and the rate of language
development. Similarly, in a study from Italy, Colletti (17) reported on findings from 13 infants
who had implants placed before 12 months. The procedures were performed between 1998
and 2004. In this small study, the rate of receptive language growth for these early implant
infants overlapped scores of normal-hearing children. This overlap was not detected for those
implanted at 12–23 or 24–36 months. Data from these small studies are viewed as preliminary
and not conclusive. Subsequently, Colletti et al. reported on the 10-year results comparing 19
children with cochlear implants received between the ages of 2-11 months to 21 children
implanted between 12-23 months and 33 children implanted between 24-35 months. (18)
Within the first 6 months post-implantation, there was no significant difference among groups
in Category of Auditory Performance testing, but differences became significantly better in the
infant group (early implantation) at the 12- and 36-month testing.
In 2010, Vlastarakos, et al, conducted a systematic review of studies on bilateral cochlear
implants in a total of 125 children implanted before age 1. (19) The authors noted follow-up
times ranged from a median duration of 6 to 12 months and, while results seemed to indicate
accelerated rates of improvement in implanted infants, the evidence available is limited and of
lower quality. Additionally, the lack of reliable outcome measures for infants demonstrates the
need for further research before wide-spread cochlear implantation before 1 year of age.
Litovsky et al. reported that 9 of 13 (70%) children with bilateral cochlear implants
discriminated source separations of equal to or less than 20 degrees and 7 of 9 performed
better when using bilateral (vs. unilateral) devices. (20) Kuhn-Inacker et al. reported on a group
of 39 European children who had bilateral cochlear implants. (21) From qualitative and
quantitative data, they concluded that bilateral implants improve the children’s communicative
behavior, especially in complex listening situations.
As noted above, Smulders et al. examined the timing of cochlear implantation in a systematic
review of 11 studies; 5 studies addressed postlingually deafened adults (discussed above),
and 7 studies addressed prelingually deafened children. (9) Sound localization was not
affected by second implantation delay in any study of the studies on children, but delays in
second implantation resulted in poorer outcomes in quiet environments in one study and
poorer outcomes in noise in 2 studies. However, all studies were considered to be of poor
quality and with a high risk of bias.
In a 2011 systematic review of 38 studies, Black and colleagues sought to identify prognostic
factors for cochlear implantation in pediatric patients. (22) A quantitative meta-analysis was not
able to be performed due to study heterogeneity. However, 4 prognostic factors: age at
implantation, inner ear malformations, meningitis, and Connexin 26 (a genetic cause of hearing
loss), consistently influenced hearing outcomes.
Pakdaman et al. conducted a systematic review of cochlear implants in children with
cochleovestibular anomalies in 2011. (23) Anomalies included inner ear dysplasia such as
large vestibular aqueduct and anomalous facial nerve anatomy. Twenty-two studies were
reviewed totaling 311 patients. The authors found implantation surgery was more difficult and
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speech perception was lower in patients with severe inner ear dysplasia. However,
heterogeneity in the studies limited interpretation of these findings.
In another 2011 systematic review, Roush and colleagues examined the audiologic
management of children with auditory neuropathy spectrum disorder. (24) The review included
15 studies that addressed cochlear implantation in these patients. All of the studies reported
auditory benefit with cochlear implantation in children with auditory neuropathy spectrum
disorder. However, the studies were noted to be limited methodologically and further research
is needed in this population.
Ongoing Clinical Trials
A May 26, 2012 search of clinical trials at online site: ClinicalTrials.gov identified 2 randomized
trials on cochlear implant outcomes. In a prospective, randomized, controlled, multicenter
study in Finland, auditory performance skills will be assessed in 40 children with bilateral or
unilateral cochlear implants for up to 5 years of hearing age (NCT00960102). In this study,
speech perception ability, language acquisition, and speech production and speech recognition
will be evaluated in addition to quality of life and parent assessment of functional
communication performance. In another prospective, randomized trial in the United States,
auditory, linguistic and cognitive development, along with quality-of-life outcomes will be
evaluated in 252 children up to age 5 years with developmental delay and deafness
(NCT01256229). Children with cochlear implants or hearing aids and developmental delays
will be compared to children with cochlear implants and without developmental delay.
Clinical Input Received through Physician Specialty Societies and Academic Medical
Centers
In response to requests, Blue Cross Blue Shield Association (BCBSA) received input through 2
physician specialty societies and 4 academic medical centers while this policy was under
review in February 2010. In addition, BCBSA received unsolicited input from a specialty
society. While the various physician specialty societies and academic medical centers may
collaborate with and make recommendations during this process, through the provision of
appropriate reviewers, input received does not represent an endorsement or position
statement by the physician specialty societies or academic medical centers, unless otherwise
noted. A majority of those providing input supported use of cochlear implants in infants
younger than 12 months of age; many of those supporting this use noted that there are major
issues determining hearing level in infants of this age group and others commented that use
could be considered in these young infants in certain situations only. Those providing input
were divided in their comments regarding the medical necessity of upgrading functioning
external systems; some agreed with this and others did not.
Summary
Cochlear implant is a device for individuals with severe-to-profound hearing loss who only
receive limited benefit from amplification with hearing aids. A cochlear implant provides direct
electrical stimulation to the auditory nerve, bypassing the usual transducer cells that are
absent or nonfunctional in deaf cochlea.
Studies show consistent improvement in speech reception (especially in noise) and in sound
localization with bilateral devices. These are important attributes. Studies also suggest that
earlier implantation may be preferred. Based on these new studies, bilateral cochlear implants
have been shown to provide important benefits.
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Practice Guidelines and Position Statements
In 2006, the American Academy of Otolaryngology-Head and Neck Surgery Foundation (25)
released criteria for cochlear implants for adults and pediatric patients.
Adult Criteria
1. Be 18 years or older, with bilateral, severe to profound sensorineural hearing loss, i.e.,
70dB or greater PTA (pure-tone air-conduction average) at 500, 1000, and 2000 Hz;
2. Have tried but have limited benefit from adequately fitted binaural hearing aid; or
3. Have sentence recognition score of 50 percent or less in the ear to be implanted and 60
percent or less in the contralateral ear in best aided conditions using Hearing in Noise Test
(HINT) or City University of New York (CUNY) tests.
Pediatric Criteria
1. Be 12 months to 17 years of age.
2. Infants age 12-24 months should have bilateral, profound hearing loss with thresholds of
90dB or greater at 1000 Hz.
3. Children 24 months to 17 years should have bilateral severe to profound (greater than
70dB) hearing loss.
4. Infants and older children should demonstrate lack of progress in simple auditory skills in
conjunction with appropriate auditory amplification and participation in intensive aural
habilitation for three to six months. Less than 0.14520 percent correct on the Multi-syllabic
Lexical Neighborhood Test (MLNT) or Lexical Neighborhood Test (LNT), depending on the
child’s cognitive and linguistic abilities.
5. A three-to six-month trial of appropriate hearing aids is required. If meningitis is the cause
of hearing loss or if there is radiologic evidence of cochlear ossification a shorter hearing
aid trial and earlier implantation may be reasonable.”
In May 2008, The British Cochlear Implant Group (BCIG) released a position paper on
“Bilateral Cochlear Implants.” (10) The position paper includes indications for use of bilateral
implantation as noted above.
In January 2009, the National Institute for Health and Clinical Excellence (NICE) released
technology appraisal guidance 166, (5) “Cochlear Implants for children and adults with severe
to profound deafness,” which includes recommendations for use of unilateral and bilateral
cochlear implants in children and adults as noted above.
In April 2011, a technology assessment was completed by the Tufts Evidence-based Practice
Center for the Agency for Health Care Research and Quality on the effectiveness of cochlear
implants in adults. (6) The assessment conclusions are noted above.
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Government Regulations
National:
Cochlear Implantation (Effective April 4, 2005)
A. General
A cochlear implant device is an electronic instrument, part of which is implanted surgically to
stimulate auditory nerve fibers, and part of which is worn or carried by the individual to capture,
analyze, and code sound. Cochlear implant devices are available in single channel and
multichannel models. The purpose of implanting the device is to provide awareness and
identification of sounds and to facilitate communication for persons who are moderately to
profoundly hearing impaired.
B. Nationally Covered Indications
1. Effective for services performed on or after April 4, 2005, cochlear implantation may be
covered for treatment of bilateral pre- or post-linguistic, sensorineural, moderate-to-profound
hearing loss in individuals who demonstrate limited benefit from amplification. Limited benefit
from amplification is defined by test scores of less than or equal to 40 percent correct in the
best-aided listening condition on tape-recorded tests of open-set sentence cognition. Medicare
coverage is provided only for those patients who meet all of the following selection guidelines:
• Diagnosis of bilateral moderate-to-profound sensorineural hearing impairment with limited
benefit from appropriate hearing (or vibrotactile) aids
• Cognitive ability to use auditory clues and a willingness to undergo an extended program of
rehabilitation
• Freedom from middle ear infection, an accessible cochlear lumen that is structurally suited
to implantation, and freedom from lesions in the auditory nerve and acoustic areas of the
central nervous system
• No contraindications to surgery
• The device must be used in accordance with Food and Drug Administration (FDA approved
labeling
2. Effective for services performed on or after April 4, 2005, cochlear implantation may be
covered for individuals meeting the selection guidelines above and with hearing test scores of
greater than 40 percent and less than or equal to 60 percent only when the provider is
participating in, and patients are enrolled in, either an FDA- approved category B
investigational device exemption clinical trial as defined at 42 CFR 405.201, a trial under the
Centers for Medicare & Medicaid (CMS) Clinical Trial Policy as defined at section 310.1 of the
National Coverage Determinations Manual, or a prospective, controlled comparative trial
approved by CMS as consistent with the evidentiary requirements for National Coverage
Analyses and meeting specific quality standards.
C. Nationally Noncovered Indications
Medicare beneficiaries not meeting all of the coverage criteria for cochlear implantation listed
are deemed not eligible for Medicare coverage under section 1862(a)(1)(A) of the Social
Security Act.
D. Other
All other indications for cochlear implantation not otherwise indicated as nationally covered or
noncovered above remain at local contractor discretion.
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Local:
There is no local coverage determination.
Michigan Department of Community Health:
As of 7/1/12, the following section was added to the Michigan Medicaid Provider Manual:
2.3 COCHLEAR IMPLANTS
Cochlear implants are devices that replace the function of the cochlear structures and provide
electrical energy to auditory nerve fibers. They require a surgically-placed internal device and
external hardware. The surgery must be performed by a licensed medical doctor (MD) or
doctor of osteopathy (DO) who specializes in otolaryngology and has training and expertise in
the surgical procedure.
Cochlear implantation may be an option to improve communication skills for persons with
severe to profound hearing loss who receive limited or no benefit from hearing aids. (revised
per bulletin MSA 12-05)
2.3.A. STANDARDS OF COVERAGE
Unilateral cochlear implantation and associated mapping/calibration are covered and
reimbursable under Medicaid and Children's Special Health Care Services (CSHCS)
programs with prior authorization for eligible beneficiaries using Food and Drug
Administration (FDA) approved implants. Cochlear implants are covered for pre- or postlingual
deafness.
Bilateral cochlear implantation and associated mapping/calibration are covered and
reimbursable under Medicaid and CSHCS programs with prior authorization for
beneficiaries ages 12 months through 20 years using FDA-approved implants.
Hearing aids, hearing aid services, and accessories may be covered after the beneficiary has
received a unilateral cochlear implant with prior authorization. Documentation must be
submitted to support improvement in speech perception abilities using a hearing aid in the
opposite ear. Documentation of hearing aid audibility measures (i.e., speech mapping) on
prescriptive hearing aid measurements may be submitted for beneficiaries who are unable to
participate in speech perception testing.
Implantation criteria for all beneficiaries, regardless of age, are:
• Diagnosis of bilateral severe to profound sensorineural hearing loss with limited benefit
from appropriate hearing aids for beneficiaries ages 24 months and older. Beneficiaries 12
through 23 months old must experience a profound hearing loss.
• Submission of a letter from the treating otolaryngologist establishing medical necessity and
recommending implantation.
• Limited benefit demonstrated from appropriately-fitted hearing aids with consistent use over
a three to six month period. The trial period may be waived or shortened with appropriately
submitted documentation of medical necessity.
• Evidence of a functioning auditory nerve.
• Freedom from middle ear infection or any other active disease.
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•
•
•
•
•
•
•

An accessible cochlear lumen structurally suited to implantation. No evidence of lesions in
the auditory nerve and acoustic areas of the central nervous system. This may be
demonstrated by CT scan or other appropriate radiological evaluation.
No contraindication to anesthesia/surgery (medically, surgically, and psychologically).
Cognitive ability to use auditory cues and demonstrate a conditioned response.
Psychological development, motivation of the candidate, and/or commitment of the
beneficiary and family/caregiver(s) to undergo a program of prosthetic fitting, training, and
long-term rehabilitation.
Realistic expectations of candidate and/or family/caregiver(s) for post-implant
educational/vocational rehabilitation, as appropriate.
Reasonable anticipation by treating providers that the cochlear implant(s) will confer
awareness of speech at conversational levels.
Documented intervention and/or school placement, as appropriate, supporting a
concentrated Oral/Auditory or Total Communication approach to learning/communication.
The educational plan should include professionals with specialization in education of the
deaf and hard of hearing. (revised per bulletin MSA 12-05)

2.3.B. PRIOR AUTHORIZATION
The following documentation must be submitted with the request for prior authorization:
NOTE: All audiological evaluations must have been performed within one year of the date of
the request for prior authorization unless otherwise specified.
Beneficiaries
of All
Ages

•
•
•
•

•
•
Ages 12
Through 23
Months

A letter from the treating otolaryngologist with evaluation
supporting medical necessity and treatment recommendations.
Documentation of appropriately-fitted hearing aids, verified
through prescriptive measurements. Aided audiograms as
supplemental documentation to prescriptive measurements.
Aided speech perception test battery.
An accessible cochlear lumen structurally suited to implantation.
No evidence of lesions in the auditory nerve and acoustic areas
of the central nervous system. This may be demonstrated by CT
scan or other appropriate radiological evaluation.
Identification of the cochlear manufacturer of the internal device,
with the model of the external processor.
Identification of the anticipated side to be implanted (unilateral
only).

In addition to the documentation for beneficiaries of all ages, the
following must also be submitted:
• Confirmation of bilateral profound sensorineural hearing loss
(PTA equal to or greater than 90 dB HL, ANSI 1989).
Electrophysiological assessment must corroborate behavioral
testing.
• Lack, of auditory skills development and minimal hearing aid
benefit documented by parent questionnaire (such as the ITMAIS).
• Speech and language evaluation.
• Minimal or no benefit from appropriate amplification following an
16

•

adequate period of auditory training (minimally three to six
months of amplification) using the best ear responses. The trial
period may be waived or shortened with appropriately submitted
medical documentation.
Documented intervention or school placement, as appropriate.
The Individualized Family Service Plan (IFSP) should include
individuals with specialization in the education of children who are
deaf or hard of hearing.

Ages 24
Months
Through 17
Years

In addition to the documentation for beneficiaries of all ages, the
following must also be submitted:
• Confirmation of bilateral severe to profound hearing loss (PTA
equal to or greater than 70 dB HL, ANSI 1989).
• Lack of auditory skills development and minimal hearing aid
benefit (word recognition scores less than or equal to 30 percent
on open set tests such as the Multisyllabic Lexical Neighborhood
Test, Lexical Neighborhood Test, or other appropriate
developmental tests).
• Speech and language evaluation.
• Minimal or no benefit from appropriate amplification following an
adequate period of auditory training (minimally three to six
months of amplification) using the best ear responses.
• Documented intervention or school placement, as appropriate.
The Individualized Family Service Plan (IFSP) or Individualized
Education Plan (IEP) should include individuals with
specialization in the education of children who are deaf or hard of
hearing.

Ages 17 Years
and
Older

In addition to the documentation for beneficiaries of all ages, the
following must also
be submitted:
• Confirmation of bilateral severe to profound hearing loss (PTA
equal to or greater than 70 dB HL, ANSI 1989).
• Minimal or no benefit from appropriate amplification following an
adequate period of auditory training (minimally three to six
months of hearing aid use). Audiologically, the beneficiary will
score less than or equal to 40 percent under best-aided
conditions on an open-set sentence recognition testing (such as
the HINT Sentences).

Replacement of the internal cochlear implant device for a previously-approved procedure is
covered in cases when the cochlear implant team indicates function of the internal device has
failed and is no longer under warranty. A letter from the manufacturer corroborating the internal
device failure is required. (revised per bulletin MSA 12-05)
2.3.C. MAPPING/CALIBRATION
Cochlear implant mapping/calibration is the programming of the speech processor used to
analyze sound and convert the speech information into electrical impulses to the implanted
electrodes. Mapping and calibration of the cochlear device must be provided by a licensed
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audiologist who has training and expertise in the procedures. Other team members should
include a speech and language pathologist, psychologist, and deaf educator, as determined by
the beneficiary's need.
A maximum of ten mapping sessions are allowed for one year from the date of implantation of
the cochlear implant. (revised per bulletin MSA 12-05)
2.3.D. COCHLEAR IMPLANT REPAIR AND/OR REPLACEMENT OF PARTS
Cochlear accessory replacements are not covered during the warranty period and may
only be dispensed by a cochlear implant manufacturer. Coverage of cochlear repairs
and/or replacement parts is considered if:
• The device is in continuous use and still meets the needs of the beneficiary.
• A licensed audiologist has established a plan of care and substantiates the need for the
repairs.
• Repairs are necessary to allow the device to be functional.
• The device needing repair is FDA-approved and meets all Medicaid standards of coverage.
• For replacement of a speech processor (out of warranty), the speech processor is
irreparable or lost.
• For replacement of a speech processor with an upgraded model:
o Documentation substantiates that newer generation technology provides additional
capacity for functional improvement in oral communication and learning; and
o The current processor has been worn for at least four years.
All charges for cochlear implant repair and parts are to reflect no more than the usual
and customary (U&C) charge to the general public. (revised per bulletin MSA 12-05)
2.3.E. NON-COVERED ITEMS
• Repair or replacement of spare equipment (e.g., old parts and accessories in working
condition for back-up use in emergencies). (revised per bulletin MSA 12-05)
2.3.F. PRIOR AUTHORIZATION REQUIREMENTS FOR REPLACEMENT OF COCHLEAR
IMPLANT PARTS
PA is not required for cochlear implant parts replacement if:
• The sum of all charges for parts and repairs equals $200 or less on one date of service.
• The sum of all charges for parts and repairs within the past 365 days is $400 or less.
PA is required for cochlear implant parts replacement if:
• The sum of all charges for parts and repairs exceeds $200 on one date of service.
• The sum of all charges for parts and repairs within the past 365 days exceeds $400.
• Items requested exceed the maximums as indicated on the Cochlear Implant and Auditory
Osseointegrated Implant Replacement Parts and Accessories list located on the MDCH
website. (Refer to the Directory Appendix for website information.)
The following documentation must be submitted with the PA request:
• Documentation from the licensed audiologist and/or other medical professional on the team
to substantiate the need for the part(s) and/or repair.
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•

Itemization of materials used to repair the device and the rationale for any related labor
costs. (revised per bulletin MSA 12-05)

2.3.G. REPLACEMENT OF THE SPEECH PROCESSOR
Replacement of the speech processor with a new same generation or new upgraded speech
processor requires PA.
Documentation from the licensed audiologist and/or other medical professional on the team to
substantiate the need for the processor replacement must be submitted with the PA request.
Payment for the speech processor includes an initial supply of rechargeable batteries.
(revised per bulletin MSA 12-05)
2.3.H. COCHLEAR IMPLANT REPLACEMENT PART MAXIMUMS
A list of approved cochlear implant replacement parts and maximums is available on the
MDCH website. (Refer to the Directory Appendix for website information.) (revised per
bulletin MSA 12-05)
(The above Medicare information is current as of the review date for this policy. However, the coverage
issues and policies maintained by the Centers for Medicare & Medicare Services [CMS, formerly HCFA] are
updated and/or revised periodically. Therefore, the most current CMS information may not be contained in
this document. For the most current information, the reader should contact an official Medicare source.)

Related Policies
•
•
•
•

Auditory Brain Stem Implant (Retired)
Bone Anchored Hearing Device
Prosthetic Devices
Semi-Implantable and Fully Implantable Middle Ear Hearing Aids
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BLUE CARE NETWORK BENEFIT COVERAGE
POLICY: COCHLEAR IMPLANT
I. Coverage Determination:
Commercial HMO
(includes Self-Funded
groups unless otherwise
specified)
BCNA (Medicare
Advantage)
BCN65 (Medicare
Complementary)
Blue Cross Complete of
Michigan

Covered, policy guidelines apply

Covered, policy guidelines apply
Coinsurance covered if primary Medicare covers the
service.
Covered, policy guidelines apply

II. Administrative Guidelines:
•
•

•
•
•
•
•
•

The member's contract must be active at the time the service is rendered.
Coverage is based on each member’s certificate and is not guaranteed. Please
consult the individual member’s certificate for details. Additional information regarding
coverage or benefits may also be obtained through customer or provider inquiry
services at BCN.
The service must be authorized by the member's PCP except for Self-Referral Option
(SRO) members seeking Tier 2 coverage.
Services must be performed by a BCN-contracted provider, if available, except for
Self-Referral Option (SRO) members seeking Tier 2 coverage.
Payment is based on BCN payment rules, individual certificate and certificate riders.
Appropriate copayments will apply. Refer to certificate and applicable riders for
detailed information.
CPT - HCPCS codes are used for descriptive purposes only and are not a guarantee
of coverage.
Duplicate (back-up) equipment is not a covered benefit.
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