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Outcomes of a late sequential cochlear implantation:
A case report

Rossana Santimone, M Votta, N Vecchione, A Adesso

ABSTRACT

Introduction: Sequential cochlear implantation is a
rehabilitative strategy for patients with bilateral profound
sensorineural hearing loss who receive the second
implant years after the first. When sequential cochlear
implantation is performed after a long interval, there are
many uncertainties about the outcomes achieved with the
second device.

Case Report: This study presents the case of a 24-year-
old patient, implanted on the right ear in 2007 and on
the left ear in 2023. The objective was to assess the
speech therapy outcomes obtained with the second
implant and compare them with those of the first. After
the left implant was activated, the patient underwent a
speech therapy program designed to achieve balanced
bilateral auditory input. Postoperative evaluations
revealed rapid adaptation to the new auditory stimulus,
with steady progress in sound discrimination and verbal
comprehension. After 12 months, performance with the
second implant was comparable to that of the first, both
in word recognition tests and in speech perception in
complex acoustic contexts.

Conclusion: These results suggest that despite the
long interval between the two implants, the brain retains
significant auditory plasticity. This plasticity may involve
cortical reorganization or strengthened commissural
pathways, allowing effective acquisition with the first
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implant to have facilitated the integration of the second
one, thereby optimizing the rehabilitative process. This
case confirms the effectiveness of sequential cochlear
implantation even when the second implant is performed
in adulthood, supporting the hypothesis that binaural
stimulation promotes better speech perception and
higher quality of life.
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INTRODUCTION

Bilateral cochlear implantation can be performed
simultaneously or sequentially based on hearing loss
and patient age, although global consensus on sequential
implantation remains unresolved [1].

Cochlear implantation in early-deafened patients,
implanted as adolescents or adults, is not always advised
due to poor expected outcome [2].

The use of the bilateral cochlear implants (CIs) can
promote the symmetrical development of the central
auditory pathways, tasked with recognizing, localizing
and comprehending target signals.

Combined input from the two cochleae serves to confer
the auditory stimulus a depth and directionality through
summation, the head shadow effect, and binaural squelch

[3].
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This results in improved speech recognition, sound
quality, and localization as compared with monaural
hearing [4, 5].

These results suggested that late second implantation
might be associated with improvement auditory outcomes
[1].

Bilateral cochlear implantation aims to realize this
benefit and can be performed simultaneously or, more
often in adults, sequentially with a variable time interval
between the first (CI1) and the second (CI2) implant [6, 7].

Patients undergoing bilateral sequential CI, even
with a long interval between procedures, presented high
indices of quality of life [8].

For the sequential procedure, a question related to the
impact of the time interval between the first and second
surgeries regarding the post-surgical results is discussed [9].

Early-deafened, late-implanted adolescents and
adults, constitute a unique group of cochlear implant (CI)
users, showing a large variability in outcome. Analysis
of the outcomes identified that communication mode
(in childhood), preoperative speech intelligibility, and
preoperative speech recognition scores were significantly
related to speech perception outcomes for this group of
CI users [10].

CASE REPORT

A 24-year-old woman with bilateral sensorineural
hearing loss diagnosed at one year of age was initially
rehabilitated with bilateral hearing aids. Since 2007,
cochlear implant surgery has been performed on the right
ear with the use of a hearing aid in the contralateral ear.

Genetic analyses excluded the presence of mutations in
the GJB2 gene and branchio-oto-renal syndrome (BOR);
furthermore, ear malformations were excluded.

In October 2023, the patient voluntarily decided to
undergo CI surgery on the left side, with subsequent
activation in November of the same year.

After the new CI was activated, the patient began
attending a weekly speech therapy program, which also
included specific tasks to be completed at home.
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The work focused on the following areas:

identification of vowels;

identification of consonants;

identification of words;

recognition of words;

recognition of parts of sentences and phrases;
comprehension of sentences;

expansion of vocabulary.

From the outset, the medical team overseeing patient’s
surgery and the activation of both implants informed the
patient that the recovery of the ear implanted in 2023
would not equal the performances of the ear implanted
in 2007.

To objectively evaluate the patient’s skills in the left
ear, she underwent the ICARE Rehabilitation Audiology
Outcomes Evaluation Protocol in February 2025, yielding
the following outcomes:

vowel identification: 100% correct answers;
consonant identification: 73% correct answers;

e recognition of two-syllable words: 85% correct
answers;

e sentence recognition: 65% correct answers;

e sentence comprehension: 70% correct answers.

The results obtained were compared with those
obtained in 2023 on the right ear (last evaluation of the
right ear) and are shown in Table 1.

The patient underwent cognitive assessments,
consisting of the Wechsler Adult Intelligence Scale-IV
(WAIS-IV) and Vineland-II — Adaptive Behavior Scales —
Second Edition (VINELAND II).

The patient shown total Intelligence Quotient (IQ)
of 62, which is below average for her age and displayed
average adaptive abilities, with a deviation IQ of 91.

DISCUSSION

This case highlights the positive outcomes achievable
with late sequential cochlear implantation, even after a
prolonged interval.

Table 1: Comparison between the results obtained in 2023 on the right ear (latest evaluation) and those obtained in 2025 on the left

ear.

Analyzed parameters

Percentage of correct

Percentage of correct responses left ear (2025)

responses right ear (2023)

Vowels identification 100%
Consonant identification 95%
Word recognition 85%
Sentence recognition 84%
Sentence comprehension 70%

100%
73%
85%
65%

70%

Abbreviations: CI: cochlear implant, CI1: first cochlear implant; CI2: second cochlear implant.
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The patient overcame concerns about decreased
auditory plasticity and potential difficulties in adapting to
a second implant after many years, achieving comparable
performance with the C2 to that of the Ci, within 15
months of activation. This suggests that the auditory
system can retain significant plasticity into adulthood.
The bilateral stimulation provided by sequential
implantation appears to enhance speech perception and
overall auditory performance.

CONCLUSION

The case study presented above sought to illustrate
how continuous and unchanging speech therapy
rehabilitation, supported by work carried out at home,
led to optimal and unpredictable results. This single case
shows that with determination and consistent support,
favorable outcomes can be achieved in sequential cochlear
implantation, even after a prolonged interval.
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