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Abstract

Aim: Cochlear implantation (Cl) is a commonly performed procedure for severe to profound deafness in patients. It has been widely used for this purpose, and
it becomes more complicated than expected for new institutes. In this report, we aimed to discuss the patient features, surgery indications, results of the Cl
surgeries in the experience of a single center. Material and Method: We retrospectively analyzed 65 patients who were underwent Cl in a tertiary hospital.
Hearing loss etiologies, hearing results and postoperative complications were assessed. Results: Sixty-five patients were evaluated within in two groups as 0-6
years-old and over 7 years-old. Twenty-nine patients were placed in 0-6 years-old group, and 36 patients were placed in over 7-years-old group. In 0-6-years-
old group; 27 patients hearing loss remained idiopathic, but 1 patient had Cogan syndrome, and 1 patient had a cochlear malformation. Hearing gain of the
entire group was found statistically significant (p<0.000). In over 7-years-old group; 1 patient underwent Cl for each of indications: traumatic hearing loss,
iatrogenic cochlear damage, Meniere’s disease, chronic otitis media, electrode renewing. The etiology of the 31 patients were not revealed in the over 7-years-
old group. The hearing gain of the group was found statistically significant (p<0.000). One patient had a dural injury, and 1 patient had a round window gusher.
Six patients had postoperative vertigo. Post-implantation facial nerve stimulation was revealed in 1 patient. Discussion: Cl is a very revolutionary technic for
the hearing-impaired patients. The implant success is strongly related to the patient management and appropriate surgical technics
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Introduction

Cochlear implantation (Cl) has developed into a commonly per-
formed procedure for severe to profound deafness in patients.
The development of the audiological test batteries eased to ob-
tain the hearing impairments, and the newborn hearing screen-
ing made early detection of hearing loss [1]. The early detection
of the deafness in children affects the development of speech
perception, language, and reading skills [2]. The appropriate
management of the hearing loss decreases the morbidity and
contribute to the country’s economic aspects. Cl has a great
value for the profound hearing loss, however surgical proce-
dures are still challenging for the physicians and patients. The
complex anatomy, naive structures, and inappropriate surgical
interventions may cause the complications. But developing op-
erative technics and new instruments pioneer the improvement
of the Cl success.

In this report; we aimed to discuss the indications, hearing re-
sults of the Cl surgeries with the data of Cls recipients and
management of the complications due to a tertiary clinic ex-
perience.

Material and Method

This study is designed as an observational, descriptive study
and the data was collected retrospectively from the patient re-
cords. Sixty-five patients, who received Cl surgery in XXX Oto-
rhinolaryngology department between 2012 and 2015, were
the main subjects.

The following data has been studied: hearing and medical his-
tory, the age of implantation, deafness etiology, radiological
images (computerized tomography and magnetic resonance
images), intraoperative findings, and postoperative complica-
tions.

Population: Patients were divided into the two subgroups ac-
cording to their lingual, prelingual and postlingual development.
Twenty-nine (44%) children were evaluated in the prelingual
group and age distribution of Cl was 0-60 months (mean: 26,2;
median: 8; min: 14; max: 52 months). Sixteen (55%) patients
were girls, and 13 (45%) were boys. Thirty-six (56%) patients
were classified in the postlingual group, and Cl age of individu-
als differed from 10 to 65 years. Mean age was 34,1 years (me-
dian: 21; min: 10, max: 65 years). Gender distribution was as
21 (58%) males, 15 (42%) females. Three different Cl systems
(Clarion®, Medel®, Nucleus®) were used in different numbers.
Hearing Tests: The prelingual group was assessed with visual
reinforcement or conditioned play audiometry (Interacoustics®
AS DK-5610 Assens, Denmark) in the preoperative period. Post-
operative hearing with the Cl was monitored with a warble tone
free field audiometry test. Hearing levels and gains were re-
corded at 250, 500, 1000, 2000, 3000, 4000, 6000, 8000 Hz
frequencies.

The postlingual group was tested on mentioned frequencies
with pure tone audiometer without hearing aid. Free field levels
with hearing aids were recorded before the Cl and during the
postoperative period.

All statistical analyses were performed using SPSS v.20.0 (SPSS,
IBM®, Chicago, IL, USA). Kolmogorov-Smirnov tests were used
to detect the normality of data distribution. Related variables
were expressed as mean, standard deviation (normal distribu-

tion) and median, 25%"-75" percentiles (non-normal distribu-
tion). Comparisons of groups were performed using the Wil-
coxon and Friedman and Dunn’s test (Non-normal distribution).
Statistically, significance was accepted for p-values < 0.05.
Ethics Statement: The local ethics committee of the XXX ap-
proved this clinical study (XXX). The participants or their par-
ents gave their informed consent for evaluating the data for
this study.

Results

Total of 65 patients were evaluated within in two groups as
0-6 years-old and over 7-years-old. Twenty-nine patients were
placed in 0-6 years-old group, and 36 patients were placed in
over 7-years-old group. In 0-6 years-old group; 1 patient with
Cogan syndrome and 1 patient with cochlear anomaly under-
went Cl, and 27 patients who received Cl remained idiopathic
(Figure 1). Hearing gain of the entire group was found statisti-
cally significant (p<0.001) (Figure 2).
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Figure 2. Line graph: Hearing results of the prelingual group

The group which is over 7-years-old contained various reasons
for the profound hearing loss. One patient (2.7%) had a trau-
matic hearing loss, 1 patient (2.7%) had iatrogenic cochlear
damage, 1 patient (2.7%) had severe Meniere’s disease, 1 pa-
tient (2.7%) had hearing loss secondary to long-term chronic
otitis media. One (2.7%) patient was undergoing electrode re-
newing, and etiology of the 31 patients was not revealed clearly
(Figure 1). Hearing gain of the whole group was found statisti-
cally significant (p<0,000) (Figure 3).
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Figure 3. Hearing results of the postlingual group

The analyzed data of the 65 patients showed moderate intra-
operative complications in 2 patients (3%). One patient (1.5%)
had a dural injury. One patient (1.5%) had a round window
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gusher. Six patients (9%) had postoperative vertigo. Post-im-
plantation facial nerve stimulation was seen in 1 patient (1.5%).

Discussion

Cl improved the auditory skills of the patients who did not ben-
efit from hearing aid use however the outcome of the surgery
depends on a number of variables. Swami et al. reported the du-
ration of auditory deprivation, parental education, and cochlear
morphology have a direct impact on the outcomes of Cl [3]. In
our study, patients received Cl surgery in 9.2 months after the
first diagnosis. It is related to the conventional hearing aid us-
age period (6 months) and preoperative evaluation (radiologi-
cal, psychiatric assessment). After considering these reasons
patients received a great hearing gain in our study.

Cogan syndrome was defined as the interstitial keratitis, and
bilateral audiovestibular disorders (hearing loss, dizziness, etc.)
and the literature mentioned that the patients with Cogan syn-
drome might benefit from the Cl [4]. Due to the literature, im-
plantation was performed, and our patient benefitted from the
Cl in the long term.

Meniere’s disease is inner ear disorder which demonstrates
with vertigo episodes, progressive fluctuating hearing loss and
patients can be affected bilaterally. Long-term progression can
end up with a profound hearing loss [5], and a Cl is a treatment
option for these patients [6]. We also performed a Cl surgery
to a patient, who had a profound hearing loss because of the
Meniere’s disease, and the patient had a great hearing gain
after all.Idiopathic sudden sensorineural hearing loss (ISSNHL)
is a sensorineural hearing loss of more than 30 dB in 3 adjacent
frequencies in less than 3 days, and hearing loss can vary from
e mild to profound hearing loss [7]. Cl is currently an effective
treatment option in spite of the proper medical treatment, and
Lee et al. suggest Cl 3 months after the hearing loss [8]. In our
study; 3 patients, who suffer from ISSNHL in their only hearing
ear, received the implantation for this purpose and all of the
patients regained hearing significantly.Cl in chronic otitis media
is still a debate in the current literature. Electrode implantation
with sterile conditions and recreation of a non-infected middle
ear are vital on this purpose. Suppuration in chronic otitis media
may lead to electrode array to be lost, and it is better to perform
Cl after the eradication of the disease [9]. Two-step surgery is
suggested in chronic otitis with cholesteatoma, the first step is
the eradication of the disease (tympanoplasty, mastoidectomy,
etc.) and the second step is Cl [10]. We followed two patients,
who underwent intact canal mastoidectomy for a year, and im-
plantation was performed after that. Nor complication neither
disease recurrent occurred, and patients were satisfied with
their hearing results.Vertigo after the Cl surgery may be caused
by the loss of the perilymph and diminish in the short term.
Persistent vertigo may be related to a perilymphatic fistula [11].
Another study revealed that the benign positional vertigo could
be found more frequently in these patients than normal popula-
tion [12]. In our study, 5 patients recovered spontaneously after
few weeks but 1 patient, who had severe Meniere’s disease, had
mild vertigo after the surgery and no additional treatment was
required by the patient.Facial nerve stimulation after the Cl is
a frequent and well-known complication. The sclerotic cochlea,
malformations and ascending stimulation levels are some of

the causes of this clinical entity. Fitting modifications and re-
ducing the electrode stimulations can eradicate mostly [13]. In
our study, a patient faced an uncomfortable the post-implanta-
tion facial nerve stimulation, and responsible electrodes were
canceled with a minimum influence on speech recognition.Ce-
rebrospinal gusher is a frightening complication for the phy-
sicians, and anatomical variations or cochlear malformations
may result in this clinical situation [14]. The common cavity is a
malformation which has a cerebrospinal gusher risk [15]. In our
study; cerebrospinal gusher occurred in 1 patient, who had a
common cavity malformation, and the leakage was obliterated
with soft tissue (temporalis muscle fascia).

Conclusion

Cl is a very revolutionary technic for the hearing-impaired pa-
tients because of the gain levels. The implant success is strong-
ly related to the patient management and appropriate surgical
technics.
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