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Clinical effects of unilateral cochlear implantation in children with
hearing loss and common cavity inner ear malformation

Abstract

Objective: The aim of this study was to observe the clinical characteristics of cochlear implant mapping and hearing
rehabilitation post-operation in children with common cavity deformity (CCD) and Nurotron cochlear implants.
Methods : It was a retrospective study including a group of 10 pediatric recipients who was diagnosed as common
cavity deformity through the preoperative imageological examination and a control group of 10 pediatric recipients who
had similar basic clinical conditions but normal cochlear structures. Mapping parameters (threshold Level (T-level) and
comfortable level (C-level)) and outcomes of hearing and speech abilities’ tests (categories of auditory performance (CAP)
and speech intelligibility rating (SIR)) were analyzed and compared at switch-on and 6 months later.

Results: There was no significant difference in clinical materials of children with cochlear implantation between
CCD group and control group (P> 0.05). All the surgeries and switch-on of children were success and without obvious
complications. T and C value of each electrode in the CCD group were higher than in the control group for the time
point of 3 months after switch-on and 6 months after switch-on (P< 0.05), while the dynamic range of two group was
no statistical significance (P> 0.05). At the same time, both T and C values in CCD group at the time of 6 months after
switch-on were significantly higher than at switch-on (P< 0.05), while the dynamic range of the two time points was
no significant difference (P> 0.05). Similarly, C value and dynamic range in control group at the time of 6 months
after switch-on were higher than that at switch-on (P< 0.05), while T value of the two time points was no significant
difference (P> 0.05). At the time points of 6 months after switch-on, the scores of CAP in CCD group was significant
lower than that in control group(P< 0.05), the scores of SIR in CCD group was lower than that in control group, but
the difference was no significant (P = 0.296). However, both CAP and SIR scores in two groups at the time point of 6
months after switch-on were significantly higher than that at switch-on (P< 0.05, P< 0.05, respectively).

Conclusion : Hearing rehabilitation of the deaf children with common cavity malformation and Nurotron cochlear
implant was less effective than that of children with normal cochlear structure, and it need a larger T and C value in
mapping. But there was still a significant progress in both hearing rehabilitation and hearing and speech performances
in recipients with CCD at the time of 6 months after switch-on. Nurotron cochlear implant was suit for children with

hearing loss and common cavity malformation. .

Key Words: Cochlear implant; Common cavity deformity; CAP; SIR
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Hearing improvement after cochlear implantation in common cavity
malformed cochleae: long-term follow-up results.

AhnJH', Lim HW, Lee KS.

1. Department of Otolaryngology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea.

Abstract

Conclusion: We suggest that cochlear implantation (CI) should be a good therapeutic modality for hearing restoration in
patients with common cavity malformed ears.

Objective: To analyze hearing improvement from CI performed in common cavity malformed cochleae.
Methods: A total of 11 patients (5 male and 6 female, mean age 4.5 = 2.8 years) and 12 ears were enrolled in this
study. During the insertion of electrodes, we used C-arm fluoroscopy to avoid intrameatal placement. We evalu-
ated hearing improvement every 6 months and the mean follow-up period was 80.5 + 24.1 months (53-125 months).
Results: During the operation, there were only four cases with fully inserted electrodes. Cerebrospinal fluid gushed out
in two cases during the cochleostomy and postoperative meningitis occurred in two patients. One patient had to under-
go reimplantation 4 years later due to device failure and recurrent meningitis. During the 48 months follow-up hearing
evaluation, the ability of hearing increased along with the age. The final average MAIS, CAP, SIR, and open set one-
and two-syllable word scores were 90.3 & 18.1%, 4.9 = 1.6, 3.1 £ 0.9, 24.1 + 25.9%, and 48.6 &+ 38.7%, respectively.

Article source:
Ahn JH, Lim HW, Lee KS. Hearing improvement after cochlear implantation in common cavity malformed cochleae: long-term follow-up
results[J]. Acta Otolaryngol, 2011, 131(9):908-13.
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Ahn JH, Lim HW, Lee KS. Hearing improvement after cochlear implantation in common cavity malformed cochleae: long-term follow-up
results[J]. Acta Otolaryngol, 2011, 131(9):908-13.
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Cochlear implantation in 21 patients with common cavity malforma-
tion.

Xia J', Wang W, Zhang D.

1. Department of Otorhinolaryngology Head and Neck Surgery, Beijing Friendship Hospital, Capital Medical University, Beijing, China.

Abstract

Conclusion: The facial recess approach is preferred in common cavity (CC) malformation with an incomplete basal
turn, and the transmastoid single-slit labyrinthotomy approach in classic CC malformation. Patients with CC benefit
from cochlear implantation (CI) over time, but the audiological and speech development is poorer than in cases with
normal cochleas.

Objectives: To discuss the surgical aspects and performance of CI in 21 patients with CC malformation.

Methods: Twenty-one CC malformations were classified into 2 types: classic CC malformation and CC malformation
with an incomplete basal turn. Twenty-one patients without inner ear malformation were set as the control group. Thus,

data for 42 patients were analyzed.

Results: The facial recess approach was used in 3 patients with CC malformation with an incomplete basal turn, and the

transmastoid single-slit labyrinthotomy approach in 18 patients with classic CC malformation. After follow-up for 36
months, the average free-field hearing threshold was higher, and the scores for the CAP, SIR, IT-MAIS, and closed-set/

open-set auditory speech perception tests were lower than in the control group (p < 0.05).

Key Words: CSF gusher; Inner ear malformation; behavioral audiometry; facial recess approach; performance; speech

perception; transmastoid labyrinthotomy approach.

Article source:
Xia J, Wang W, Zhang D. Cochlear implantation in 21 patients with common cavity malformation[J]. Acta Otolaryngol. 2015, 135(5):459-65.
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Xia J, Wang W, Zhang D. Cochlear implantation in 21 patients with common cavity malformation[J]. Acta Otolaryngol. 2015, 135(5):459-65.
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Evaluation of cochlear implantation in children with inner ear malfor-
mation.

Zhou H', Sun X, Chen Z, Shi H, Wu Y, Zhang W, Yin S.

1. Department of Otolaryngology, Affiliated Sixth People’s Hospital to Shanghai Jiao Tong University, Shanghai, China.

Abstract

Objectives: This study aimed to compare the outcomes of cochlear implantation (CI) in children with malformed versus
normal inner ear anatomy.

Methods: We assessed 63 children with prelingual deafness, including 12 with inner ear malformations. All had under-
gone CI before the age of 5 y. We evaluated Categories of Auditory Performance (CAP) and Speech Intelligibility Rating
(SIR) scores before surgery and at 6, 12, and 24 months after surgery.

Results: In both groups, the CAP and SIR scores increased with time after implantation in follow-up assessments. No sig-
nificant differences were found in the CAP or SIR scores between the two groups at any of the four follow-up assessments.
Conclusions:Children with inner ear malformation can benefit from CI. Although additional factors may influence the
outcome of CI in children with inner ear malformations compared to children with deafness from other causes, early im-

plantation may provide similar results.

Article source:

Zhou H, Sun X, Chen Z, et al. Evaluation of cochlear implantation in children with inner ear malformation [J]. B-ENT, 2014, 10(4):265-9.
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Zhou H, Sun X, Chen Z, et al. Evaluation of cochlear implantation in children with inner ear malformation [J]. B-ENT, 2014, 10(4):265-9.
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Speech perception and production in children with inner ear malforma-
tions after cochlear implantation.

Rachovitsas D', Psillas G, Chatzigiannakidou V, Triaridis S, Constantinidis J, Vital V.

1. Academic ENT Department, Aristotle University of Thessaloniki, AHEPA Hospital, 1, Stilponos Kyriakidi St., GR 546 36 Thessaloniki,
Greece.

Abstract

Objectives: The aim of this study was to assess the speech perception and speech intelligibility outcome after cochlear
implantation in children with malformed inner ear and to compare them with a group of congenitally deaf children im-
plantees without inner ear malformation.

Methods: Six deaf children (five boys and one girl) with inner ear malformations who were implanted and followed in our
clinic were included. These children were matched with six implanted children with normal cochlea for age at implanta-
tion and duration of cochlear implant use. All subjects were tested with the internationally used battery tests of listening
progress profile (LiP), capacity of auditory performance (CAP), and speech intelligibility rating (SIR). A closed and
open set word perception test adapted to the Modern Greek language was also used. In the dysplastic group, two children
suffered from CHARGE syndrome, another two from mental retardation, and two children grew up in bilingual homes.
Results: At least two years after switch-on, the dysplastic group scored mean LiP 62%, CAP 3.8, SIR 2.1, closed-set 61%,
and open-set 49%. The children without inner ear dysplasia achieved significantly better scores, except for CAP which this
difference was marginally statistically significant (p = 0.009 for LiP, p = 0.080 for CAP, p = 0.041 for SIR, p = 0.011 for
closed-set, and p = 0.006 for open-set tests).

Conclusions: All of the implanted children with malformed inner ear showed benefit of auditory perception and speech
production. However, the children with inner ear malformation performed less well compared with the children without
inner ear dysplasia. This was possibly due to the high proportion of disabilities detected in the dysplastic group, such as
CHARGE syndrome and mental retardation. Bilingualism could also be considered as a factor which possibly affects
the outcome of implanted children. Therefore, children with malformed inner ear should be preoperatively evaluated for
cognitive and developmental delay. In this case, counseling for the parents is mandatory in order to explain the possible

impact of the diagnosed disabilities on performance and habilitation.

Key Words: Cochlear implantation, Inner ear malformation, Speech perception, Speech intelligibility, CHARGE syn-

drome, Mental retardation.

Article source:
Rachovitsas D, Psillas G, Chatzigiannakidou V,et al. Speech perception and production in children with inner ear malformations after cochlear
implantation[J]. Int J Pediatr Otorhinolaryngol. 2012 ,76(9):1370-4.
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Rachovitsas D, Psillas G, Chatzigiannakidou V,et al. Speech perception and production in children with inner ear malformations after cochlear
implantation[J]. Int J Pediatr Otorhinolaryngol. 2012, 76(9):1370-4.
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Cochlear Implant Electrode Choice in Challenging Surgical Cases:
Malformation, Residual Hearing, Ossification, or Reimplantation.

Eshraghi AA', E Ocak’

1. Department of Otolaryngology, University of Miami Miller School of Medicine, 1120 NW 14th Street, 5th Floor, Miami, FL, 33136, USA.
2. Department of Otolaryngology, University of Miami Miller School of Medicine, Miami, FL, USA.

Abstract

Purpose of Review:The limits of cochlear implantation candidacy have been expanding over the last decade and recent
studies show that patients with inner ear anomalies, significant residual hearing, ossified cochlea, or far advanced oto-
sclerosis can benefit from implant. The cochlear implant companies are coming up with various electrode designs. The
purpose of this study is to review the factors that can affect the choice of electrode array in the expanding indications of
cochlear implantation and suggest some surgical tips.

Recent Findings:A comprehensive preoperative evaluation is crucial. Detailed audiologic examination and radiologic
assessment of inner ear structures with high-resolution computed tomography and/or magnetic resonance imaging is
necessary. The choice of electrode array should be made regarding the type of cochlea in the presence of inner ear anom-
alies. If the patient has residual hearing in low-frequencies, electrode array and surgical insertion technique should be as
atraumatic as possible to protect apical part of the cochlea. Appropriate selection of electrodes and surgical techniques are
necessary if the cochlea is obstructed by fibrosis or ossified. The surgeon also should consider the possibility of reimplan-
tation in the future and select the initial electrode after comprehensive evaluation.

Summary:There is a diversity of electrode arrays for different indications. The selection of the most accurate electrode
depends on the audiological tests, etiology of hearing loss, and cochlear anatomy. Surgeon must be prepared preoperative-
ly for various clinical situations and unexpected surgical circumstances. One should keep in mind that making the right

electrode choice will impact the outcomes of unusual or challenging cases.

Key Words: Cochlear implant, electrode, Reimplantation, Cochlear malformation, Cochlear ossification, Residual

hearing

Article source:
Eshraghi AA, E Ocak. Cochlear Implant Electrode Choice in Challenging Surgical Cases: Malformation, Residual Hearing, Ossification, or
Reimplantatio[J]. Current Otorhinolaryngology Reports,2017,5(4):315-322.
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Eshraghi AA, E Ocak. Cochlear Implant Electrode Choice in Challenging Surgical Cases: Malformation, Residual Hearing, Ossification, or
Reimplantation [J]. Current Otorhinolaryngology Reports, 2017, 5(4):315-322.
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Clinical outcomes following cochlear implantation in children with in-
ner ear anomalies.

Isaiah A', Lee D? Lenes-Voit F!, Sweeney M?, Kutz W', Isaacson B', Roland P', Lee KH*.

1. Department of Otolaryngology-Head and Neck Surgery, University of Texas Southwestern Medical Center, Dallas, TX, USA.
2. Albany Medical College, Albany, NY, USA.
3. UT Dallas Callier Center for Communication Disorders, Dallas, TX, USA.

Abstract

Objectives: A significant proportion of children with congenital hearing loss who are candidates for cochlear implants
(CIs) may have inner ear malformations (IEMs). Surgical and speech outcomes following CI in these children have not
been widely reported.

Methods: The charts of children who were evaluated for a CI between 1/1/1986 and 12/31/2014 at a university-based
tertiary level pediatric cochlear implant center were reviewed. Principal inclusion criteria included (i) age 1-18 years, (ii)
history of bilateral severe to profound sensorineural hearing loss, and (iii) limited benefit from binaural amplification.
Exclusion criteria included (i) underlying diagnosis of neurodevelopmental disorder and (ii) lack of follow up for speech
assessment if a CI was performed. The following outcome measures were reviewed: (i) imaging findings with magnetic
resonance imaging or high resolution computed tomography, (ii) intraoperative complications, and (iii) speech percep-
tion categorized as the ability to perceive closed set, open set, or none.

Results: The prevalence of [IEMs was 27% (102 of 381), of which 79% were bilateral. Cochlear dysplasia accounted

for 30% (40 of 136) of the anomalies. Seventy-eight of the 102 patients received a CI (78%). Surgery was noted to be
challenging in 24% (19 of 78), with a perilymphatic gusher being the most common intraoperative finding. Cochlear
dysplasia, vestibular dysplasia and cochlear nerve hypoplasia were associated with poor speech perception (open OR
closed set speech recognition scores, 0-23%), although the outcomes in children with enlarged vestibular aqueduct were
similar to those of children with normal inner ear anatomy (65%).

Conclusions: Cochlear implantation is safe in children with IEMs. However, the speech perception outcomes are nota-

bly below those of patients with normal anatomy, with the exception of when an enlarged vestibular aqueduct is present.

Key Words: Cochlear implants; Hearing restoration; Inner ear malformations; Speech recognition

Article source:
Isaiah A, Lee D, Lenes-Voit F, et al. Clinical outcomes following cochlear implantation in children with inner ear anomalies[J]. Int J Pediatr
Otorhinolaryngol. 2017,93:1-6.
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Outcome of cochlear implantation in children with cochlear malforma-
tions.

Bille J!, Fink-Jensen V, Ovesen T.

1. Department of Otorhinolaryngology, Head and Neck Surgery, Aarhus University Hospital, Noerrebrogade 44, 8000, Aarhus C, Denmark.

Abstract

The objective of the study was the evaluation of outcomes of cochlear implantation (CI) in children with cochlear
malformations. A retrospective case—control study was conducted in a tertiary referral centre. The patients were children
with inner ear malformation judged by high-resolution computed tomography and magnetic resonance imaging treated
with uni- or bilateral CI and a follow-up period of at least 3years. They were matched with a control group of children
operated for other reasons. The patients were operated by one of two surgeons using similar techniques including a
standard perimodiolar electrode in all cases. The intervention was therapeutic and rehabilitative. The main outcome
measures were category of auditory performance (CAP) and speech intelligibility rating (SIR). Eighteen children were
diagnosed with cochlear malformations (12% of children receiving CI). No statistical differences regarding CAP and
SIR scores were found between the two groups. Only one child was diagnosed with a common cavity and performed
below average. Children with auditory neuropathy performed beyond average. Children with cochlear malformations
performed equally to children without malformation in the long term. Standard perimodiolar electrodes can be used
despite cochlear malformations. The most important factors determining the outcome is the age of the child at the time
of implantation and duration of hearing loss before CI. Awareness towards an increased risk of complications in case of

inner ear malformations is recommended.

Key Words: Cochlear implantation, Inner ear malformation, Category of auditory performance (CAP), Speech

intelligibility rating (SIR) , Complication, Control group.

Article source:
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Cochlear Implantation in Cochlear Ossification: Retrospective Review
of Etiologies, Surgical Considerations, and Auditory OQutcomes.

Vashishth A', Fulcheri A, Prasad SC, Bassi M, Rossi G, Caruso A, Sanna M.

1. Department of Otology and Skull Base Surgery, Gruppo Otologico, Piacenza, Rome, Italy.

Abstract

Objectives: 1) To review the surgical and auditory outcomes and complications of cochlear implantation in cases with
cochlear ossification. 2) To evaluate association between the extent and etiology of ossification to outcomes.

Study Design: Retrospective study.

Setting: Otology and skull base surgery center.

Subjects and Methods: Charts of 40 patients (42 ears) with cochlear ossification undergoing cochlear implanta-

tion were reviewed. Demographic features, operative findings, auditory outcomes, and complications were analyzed.
Operative findings included extent of cochlear ossification, extent of drilling required to obtain patent cochlear lumen,
approach (posterior tympanotomy/subtotal petrosectomy), electrode insertion (partial/complete, scala tympani/vestibuli),
and complications. Auditory outcomes were assessed over a 4-year follow-up period using vowel, word, sentence, and
comprehension scores. Patients were divided into groups (otosclerotic/non-otosclerotic and round window/basal turn os-
sification) for comparison of auditory outcomes. Outcomes were compared with 60 randomly identified controls (adults
with postlingual deafness) who underwent implantation with no cochlear ossification.

Results: The median age and duration of deafness of patients was 54.39 and 27.15 years, respectively. Etiology of
cochlear ossification was otosclerosis in 23 of 42 ears and mixed in 19 of 42 ears (chronic otitis media, temporal bone
fractures, idiopathic, meningitis, Cogan’s syndrome) with exclusive round window involvement in 54.7% of cases and
the rest having partial or complete basal turn ossification. 59.5% ears underwent subtotal petrosectomy for implantation.
Three patients underwent scala vestibuli insertion and five had incomplete electrode insertion. Auditory outcomes were
comparable in otosclerotic and non-otosclerotic cases and in round window and basal turn ossification cases. No signifi-
cant differences were observed in auditory scores when compared with controls with no ossification.

Conclusions: Cochlear implantation in cochlear ossification is feasible despite surgical challenges and modifications.
Auditory outcomes in basal turn ossification appear to be comparable to cases with no ossification with extent of ossifi-

cation having no significant association with outcomes.

Key Words: Cochlear implantation; Cochlear ossification; Partial insertion; Scala vestibule; Subtotal petrosectomy.

Article source:
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Cochlear implantation in patients with inner ear bone malformations
with posterior labyrinth involvement: an exploratory study.

Palomeque Vera JM'?, Platero Sanchez-Escribano M?, Gémez Hervas J*, Fernandez Prada M®, Gonzélez Ramirez AR®, Sainz Quevedo M’.
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3. Department of Internal Medicine, La Axarquia Hospital, Vélez-Mdlaga, Mélaga, Spain.

4. Department of Otolaryngology, La Inmaculada Hospital, Htercal-Overa, Almeria, Spain.

5. Department of Preventive Medicine and Public Health, University Hospital Central de Asturias, Oviedo, Spain.

6. Fundacion Publica Andaluza para la Investigacion Biosanitaria de Andalucia Oriental - Alejandro Otero-, San Cecilio University Hospital,
Granada, Spain.

7. Cochlear Implant Unit, Department of Otolaryngology, San Cecilio University Hospital, Granada, Spain.

Abstract

Inner ear bone malformations are one cause of profound sensorineural hearing loss. This investigation focused on those
affecting the posterior labyrinth, especially enlarged vestibular aqueduct syndrome, which is associated with fluctuating
and progressive hearing loss. The objectives of this study were to analyze the behavior of the electrical stimulation,
auditory functionality and linguistic development in patients with inner ear malformations involving the posterior laby-
rinth. The study included ten patients undergoing cochlear implantation (cases: five with enlarged vestibular aqueduct,
two with vestibular aqueduct stenosis/aplasia, and three with semicircular canal disorders). Post-implantation, data

were gathered on the electrical stimulation threshold and maximum comfort levels and on the number of functioning
electrodes. Evaluation of Auditory Responses to Speech (EARS) subtests were used to assess auditory functionality and
language acquisition at 6, 12, and 24 months post-implantation. Results were compared with findings in a control group
of 28 cochlear implantation patients without these malformations. No significant differences were found between case
and control groups in electrical stimulation parameters; auditory functionality subtest scores were lower in cases than
controls, although the difference was only statistically significant for some subtests. In conclusion, cochlear implantation
patients with posterior labyrinth bone malformations and profound hearing loss, including those with enlarged vestibular
aqueduct syndrome, showed no significant difference in electrical stimulation threshold with controls. Although some
auditory functionality test results were lower in cases than in controls, cochlear implantation appears to be beneficial for

all patients with these malformations.

Key Words: Cochlear implantation; Enlarged vestibular aqueduct syndrome; Hearing loss; Posterior labyrinth bone

malformations.
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Surgical Outcomes After Cochlear Implantation in Children With In-
complete Partition Type I: Comparison With Deaf Children With a
Normal Inner Ear Structure.

Suk Y', Lee JH, Lee KS.

1. Department of Otolaryngology-Head and Neck Surgery, Korea University College of Medicine; and tDepartments of Radiology and $Otolar-
yngology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, South Korea.

Abstract

Objective: To compare audiologic performance after cochlear implantation (CI) in children with incomplete partition
(IP) Type I and age-matched children with normal cochleae.

Study design: Retrospective chart review.

Setting: Academic center.

Patients: Twenty-three children (25 ears) with IP Type I and 230 age-matched deaf children (230 ears) with nonsyn-
dromic normal inner ears who underwent CI between January 2000 and June 2013.

Intervention CI Main outcome measure: The Categories of Auditory Performance (CAP) Scale score and the Mean-
ingful Auditory Integration Scale (MAIS) score.Results The mean age of IP Type I patients at the time of CI was 5.3
years (standard deviation, 5.4 yr; range, 0.9—17.7 yr). The mean duration of follow-up was 4.7 years (standard deviation,
3.5 yr; range, 1.1-11.2 yr). Fourteen of the 25 IP Type I ears (56%) had cerebrospinal fluid gusher during the cochle-
ostomy. In the IP type ears, the number of inserted electrodes was 16.3 + 3.2 (range, 11-22), and the insertion angle

was 236.5 £ 41.2 degrees (range, 180-305 degrees). The cochlear nerve was assessed in 17 of the 25 IP type ears, and
hypoplasia was present in nine (53%). Facial nerve stimulation occurred in 15 of the 25 IP type ears. IP Type I patients
younger than 3 years at CI had significantly lower CAP Scale and MALIS scores than age-matched controls at 12 and 24
months after CI, but similar CAP Scale and MAIS scores as age-matched controls at 42 and 72 months after CI. IP Type
I patients aged 3 to 18 years at CI had similar CAP Scale and MAIS scores as age-matched controls at all post-CI time
points.

Conclusion: Children with IP Type I who underwent CI performed as well as children with normal cochlea in the long-

term.

Key Words: Cochlear implantation; Incomplete partition type; Inner ear anomaly.
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