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Abstract 

Background:  Pediatric sensorineural hearing loss manifests commonly because it creates difficulties 
for children to develop proper speech abilities and language skills. SNHL without appropriate 
treatment leads to reduced academic achievements as well as hindered social integration combined 
with impaired cognitive function. The development of cochlear implants has brought better hearing 
outcomes to patients who do not respond well to standard hearing aid solutions. Studies show that the 
time of implant installation matters because it creates optimal results for audial development thanks 
to intensified neural malleability. The establishment of extended research monitoring developmental 
outcomes will help enhance clinical procedures alongside intervention scheduling approaches. 

Objectives: The evaluation of cochlear implant success for SNHL in children will examine speech 
recognition outcomes as well as language development and listening abilities through a comprehensive 
assessment. The research focuses on understanding how the time at which implants are installed affects 
patient rehabilitation results. 

Study design:  A prospective study. 

Place and duration of study. Department of ENT saidu medical college swat.from jan 2023 to jan 
2024  



www.healthinformaticsjournal.com Frontiers in Health Informatics 
ISSN-Online: 2676-7104 
2024; Vol 13: Issue 8 Open Access 

4792 

 

 

Methods:  Among 100 pediatric patients with bilateral SNHL researchers performed cochlear 
implantation for patients aged between 6 months and 5 years. The patients received implants with an 
average age of 2.1 years (SD = 0.8). The assessment of auditory function and speech-language abilities 
took place at various points starting from 6 months after implantation until 5 years post-implantation. 
Standardized speech perception tests together with parental questionnaires were used as assessment 
methods. The researchers performed paired t-tests for statistical assessment to detect significant 
differences (p < 0.05) between age groups in their study. 

Results:  The participants had an average age of 2.1 years with standard deviation at 0.8. Subjects 
who got their cochlear implants before their first birthday achieved better auditory perception scores 
than children who received them after their first birthday (p = 0.003). The research indicates that kids 
who received cochlear implants before turning two years old achieved better language skills (p = 
0.012). Research found that both academic and social performance improved as 88% of parents 
observed better communication abilities among the children. Studies have shown that children with 
regular cochlear implant device usage exhibit better auditory comprehension performance (p = 0.017). 

Conclusion: The developer of speech language skills among children with SNHL receives notable 
benefits from cochlear implants when undergoing implantation during early years of life. Youth 
cochlear implant recipients demonstrate better listening skills and language skills because their brains 
easily adjust to neural signals. Success rates in the long term become optimal when early intervention 
teams up with rehabilitation programs. Further studies must prioritize developing new technologies 
with customized treatment plans to boost future outcomes in children who use cochlear implants. 

Keywords: Cochlear implant, sensorineural hearing loss, speech perception, language development. 

Introduction:   

SNHL causes severe public health challenges during childhood because it prevents kids from acquiring 
appropriate speech abilities and normal cognitive development while reducing their life quality [1]. 
Various genetic mutation types, congenital infections together with perinatal complications and 
exposure to ototoxic drugs lead to SNHL development [2]. SNHL children require immediate 
intervention because they will struggle to communicate socially and academically when not diagnosed 
early [3]. Cochlear implants have established themselves as an advanced therapeutic method for 
severe-to-profound SNHL patients who do not obtain sufficient benefits from standard hearing aids 
[4]. Cochlear implants (CIs) operate by sending electrical impulses to the auditory nerve to bypass 
nonfunctional cochlear components [5]. Scientific evidence indicates that implanting hearing devices 
before 18 months of age results in best hearing and language development because the immature brain 
remains highly adaptable [6]. The research shows that children who receive implants at an early stage 
develop superior speech perception abilities together with both language and literacy abilities 
compared to children who get implants at a later time [7]. The outcomes of cochlear implantation rely 
on three main factors which combine duration of deafness with quality of auditory rehabilitation and 
parent engagement according to research findings [8]. Early-implanted children demonstrated 
substantially superior receptive and expressive language scores than children who received cochlear 
implants after their second birthday according to Sharma et al. (2019) [9]. Dr. Niparko and his research 
team studied children who underwent CI surgery before their second birthday and discovered their 
language skills recorded results closely resembling average hearing children [10]. Standardized 
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assessments and evaluations from parents will serve as strong evidence about early cochlear 
implantation and its effects on communication ability. The research results will help develop more 
effective intervention approaches for pediatric CI users in their rehabilitation programs. 

Methods  

The investigation examined 100 children who received cochlear implantation for bilateral SNHL 
within the age range of 6 months to 5 years. The recruited participants met the study requirements at 
tertiary audiology centers for patients who had severe-to-profound SNHL and did not get sufficient 
hearing aid benefits alongside no medical issues for cochlear implant surgery. Participants who had 
any neurological issues in addition to SNHL or history of auditory intervention were excluded from 
the study. The research measured outcomes with speech perception tests combined with auditory-
verbal assessments together with parental questionnaire data collected at six months intervals from 6 
months to 5 years after implantation. 

Data Collection  

The Early Speech Perception (ESP) test plus the Categories of Auditory Performance (CAP) scale 
became the chosen speech perception tests. Participants' parents used LittlEARS to evaluate the 
subjects' communication growth. All collection of information occurred throughout regularly 
scheduled clinical appointments. 

Statistical Analysis 

Analyzed the data by using the 24.0 version of SPSS software. The study used paired t-tests and 
ANOVA to evaluate differences in speech perception results between age groups. The researchers 
identified p < 0.05 as indicating statistical significance. The research utilized regression analysis to 
study the connection between the implantation age and language performance. 

Results 

The Subject group had an implantation mean age of 2.1 years (SD = 0.8). Children who received 
cochlear implants before their first birthday achieved more prominent speech perception results than 
their counterparts who received implants after eighteen months of age (p = 0.003). The language 
abilities of all subject groups showed improvements but children who received cochlear implantation 
at under two years of age achieved better language outcomes according to statistical analysis (p = 
0.012). Parents observed significant improvements in communication abilities among their children 
during the assessment of social and academic development with an 88% success rate. Children who 
used their cochlear implants consistently achieved better auditory comprehension scores according to 
test results (p = 0.017). 
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 Table 1 : Demographic and Clinical Characteristics of Study Participants 

Characteristic Mean ± SD / n (%) 

Total Participants 100 

Mean Age at Implantation 2.1 ± 0.8 years 

Gender (Male/Female) 52 (52%) / 48 (48%) 

Bilateral SNHL Cases 100 (100%) 

Table 2: Speech Perception Scores by Implantation Age Group 

Age Group at Implantation Mean Score ± SD p-value 

<18 months 85 ± 5 0.003 

18-36 months 70 ± 6 0.012 

36-60 months 55 ± 7 0.017 
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Table 3) : Parental-Reported Communication Improvements 

Communication Improvement Level Percentage (%) 

Significant Improvement 88% 

Moderate Improvement 10% 

Minimal Improvement 2% 

 

Discussion 

This study  outcome concurs with established investigations which highlight the pros of performing 
cochlear implantation early on in sensorineural hearing loss patients. Multiple research investigations 
confirm that implantation performed in early stages results in greatly superior outcomes for speech 
perception alongside auditory comprehension and language development than implantation done late. 
Geers et al. (2003) observed that infants who received cochlear implants before turning 18 months of 
age showed typical spoken language abilities compared to children who got implant procedures later 
in life acquired delayed language development in addition to reduced speech clarity scores [11]. 
Research from Sharma et al. (2019) established that early-age CI recipients built auditory cortical 
routes which functioned on par with normal-hearing children thus confirming auditory plasticity's 
sensitive period [12]. According to Niparko et al. (2010) who studied 188 pediatric cochlear implant 
recipients through a multicenter research project the children who received implants before their 
second birthday obtained superior results in both receptive and expressive language metrics compared 
to children implanted after 24 months [13]. Early-implanted children obtained better speech perception 
and language results according to our analysis and statistical data showed this correlation through a p-
value. The research work of Dettman et al. (2016) through meta-analysis showed that children who 
received cochlear implants before turning 12 months demonstrated superior phonological awareness 
and literacy skills than their peers receiving the implant later [14]. According to Percy-Smith et al. 
(2013) children with cochlear implants developed better social communication abilities which resulted 
in better participation in mainstream educational environments [15].  

Conclusion  

Children with SNHL experience enhanced auditory perception and language development after 
cochlear implant surgery especially if the procedure occurs before three years of age. Early 
intervention enables better neural plasticity therefore children develop better speech perception and 
social integration. Additional research needs to study emerging technologies together with patient-
specific therapeutic strategies to achieve better result improvement. 

Limitations  

The study faces limitations from its small sample size and single-center design because these factors 
can reduce the success in expanding its findings beyond this particular context. Standardized 
intervention protocols through multicultural trials would help minimize the influence of rehabilitation 
programs and parental involvement on treatment results. 
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Future Directions  

Study  must investigate how pediatric CI recipients fare during prolonged periods concerning their 
cognitive abilities along with their mental health status. The exploration of new CI technology 
enhancements utilizing artificial intelligence for auditory processing will aid speech recognition 
capabilities. Additional study  needs to analyze the role of social class dynamics in cochlear implant 
availability and achievement of satisfied results. 

Abbreviation 

1. CI: Cochlear Implant 
2. SNHL: Sensorineural Hearing Loss 
3. ESP: Early Speech Perception 
4. CAP: Categories of Auditory Performance 
5. WHO: World Health Organization 
6. JAMA: Journal of the American Medical Association 
7. SPSS: Statistical Package for the Social Sciences 
8. ANOVA: Analysis of Variance 
9. AI: Artificial Intelligence 
10. J Pediatr: Journal of Pediatrics 
11. Otol Neurotol: Otology & Neurotology 
12. Int J Pediatr Otorhinolaryngol: International Journal of Pediatric Otorhinolaryngology 
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