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INTRODUCTION 
Congenital Hearing Loss Affects Approximately 3 In 
Every 1,000 Live Births [1], Posing Significant 

Challenges To A Child’s Communication Abilities And 

Social Development. Cochlear Implantation Has 

Become The Cornerstone In Managing Profound 

Sensorineural Hearing Loss [2], Offering Affected 

Children The Opportunity To Integrate More Effectively 

Into Mainstream Society. 

 

Hearing Impairment May Present As Syndromic Or 

Non-Syndromic [3], With More Than 400 Syndromic 

Variants Identified To Date [4]. These Conditions Often 

Present Alongside Other Systemic Manifestations, 
Complicating Their Clinical Management. 

 

Jervell And Lange-Nielsen Syndrome Is Part Of The 

Broader Long Qt Syndrome Spectrum, Which Includes 

Other Syndromes Such As Romano-Ward, Andersen-

Tawil, Timothy Syndrome, And Some Presentations 

Within Autism Spectrum Disorders [5]. Jlns Was First 

Observed By Friedrich Ludwig Meissner And Later 

Described In Detail By Jervell And Lange [6]. 

 

Pathophysiologically, Jlns Involves Ion Channel 
Dysfunction—Specifically Of Sodium And Potassium 

Channels—Leading To Qt Prolongation, T Wave 

Abnormalities, And A Predisposition To Torsades De 

Pointes [7]. Patients Typically Present With Both 

Profound Hearing Loss And Cardiac Complications, 

Warranting A Multidisciplinary Treatment Strategy. 

 

Aims And Objectives: 

To Evaluate And Compare Cap And Sir Scores Between 

Children With Jlns And Those With Non-Syndromic 

Hearing Loss Following Cochlear Implantation. 

 

METHODOLOGY: 
Study Design And Setting: 
This Was A Descriptive Observational Study Conducted 

In The Department Of Ent At Saveetha Medical College 

And Hospital, Chennai, Over A Period Of Six Months 

Beginning In October 2024.  

 

Study Population: 
A Total Of 102 Children Who Had Undergone Cochlear 

Implantation, Referred From Various Cochlear 

Implnantation Centres Were Included. Participants Were 

Equally Allocated Into Two Groups For Comparison: 

 Group A: 51 Children Diagnosed With Jlns. 

 Group B: 51 Children With Non-Syndromic 

Hearing Loss. 

 

Inclusion Criteria: 
1. Children Aged Between 2 And 12 Years Who 

Had Received Cochlear Implants. 

2. Group A Included Children With A Confirmed 

Diagnosis Of Jlns. 
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Abstract:    Introduction: This Observational Study Aims To Evaluate Auditory And Speech Outcomes 
In Children With Jervell And Lange-Nielsen Syndrome (Jlns) Compared To Non-Syndromic Children, 
Using Cap (Categories Of Auditory Performance) And Sir (Speech Intelligibility Rating) Scores After 
Cochlear Implantation. Background: Jlns Is A Rare Autosomal Recessive Disorder Characterized By A 
Prolonged Qt Interval And Severe Bilateral Sensorineural Hearing Loss. Cochlear Implantation Is A 
Common Intervention In These Children To Enhance Auditory Perception And Speech Development. 
However, Associated Systemic Complications May Influence Their Post-Implantation Outcomes Relative 
To Non-Syndromic Peers. Objective: To Compare Cap And Sir Scores In Children With Jlns And Those 
With Non-Syndromic Hearing Loss Following Cochlear Implantation. Methods: A Six-Month 
Observational Study Was Carried Out In The Department Of Ent At Saveetha Medical College And 
Hospital, Chennai, Starting In October 2024. A Total Of 102 Children Were Recruited And Divided 
Equally Into Group A (51 Children With Jlns) And Group B (51 Non-Syndromic Children), All Of Whom 
Had Undergone Cochlear Implantation. Cap And Sir Scores Were Used To Assess And Compare Auditory 
And Speech Outcomes. Results: Children With Jlns Exhibited Significantly Higher Cap And Sir Scores 
Than Their Non-Syndromic Counterparts, Indicating Better Cognitive And Speech Outcomes. 
Conclusion: Findings Suggest Enhanced Auditory And Speech Performance And Better Follow-Up 
Adherence Among Children With Jlns, Possibly Due To Structured Medical Care And Early Intervention. 
 

Keywords: Jervell And Lange-Nielsen Syndrome, Hearing Loss, Qt Interval, Cochlear Implant, 
Sensorineural Hearing Loss. 
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3. Group B Included Children With Non-

Syndromic Hearing Loss. 

4. Minimum Of Six Months Follow-Up Post-

Implantation. 

5. Complete Cap And Sir Evaluation Data 
Available. 

6. Informed Consent Obtained From Parents Or 

Legal Guardians. 

 

Exclusion Criteria: 

1. Incomplete Clinical Records Or Missing 

Outcome Data. 

2. Co-Existing Neurological Or Developmental 

Conditions Impacting Hearing Or Speech 

Assessments. 

3. Children Who Had Undergone Revision Or Re-

Implantation Procedures. 

4. Those Who Missed More Than 50% Of 

Scheduled Follow-Up Visits. 

5. Presence Of Other Syndromic Conditions Aside 
From Jlns. 

6. Absence Of Parental Or Guardian Consent For 

Study Inclusion. 

 

Group Classification: 

 Group A: Comprised Children With Jlns Post-

Cochlear Implantation. 

 Group B: Included Non-Syndromic Children 

Who Also Underwent Cochlear Implantation. 

 

Evaluation Criteria: 
All Participants Were Assessed Using Two Standardized Tools: 

 Cap (Categories Of Auditory Performance): Evaluates Auditory Perception And Responsiveness To Sound. 

 Sir (Speech Intelligibility Rating): Measures How Clearly And Understandably The Child Can Speak. 

 

These Metrics Were Used To Objectively Compare Post-Implantation Speech And Auditory Function Between The Two 

Groups. 

 
Fig 1: Categorical Auditory Performance Criteria 

 

 
 Fig 2 : Speech Intelligibility Rating Score 

 

Statistical Approach: Independent T-Tests Were Employed To Analyze Differences In Cap And Sir Scores Between The 
Two Groups. Additionally, A Chi-Square Test Was Used To Assess Adherence To Scheduled Follow-Up Visits. 

 

RESULTS: 

Table 1: Demographic Distribution Of Study Population: 
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Parameter 
Group A (Jln 

Syndrome) 

Group B (Non-

Syndromic) 
P-Value 

Number Of Participants 51 51 - 

Mean Age (Years) 8.2 ± 2.4 8.5 ± 2.6 0.54 

Gender (M:F) 28:23 30:21 0.68 

 

This Table Shows That Both Groups In The Study—Group A (Jln Syndrome) And Group B (Non-Syndromic)—Had 

Equal Numbers Of Participants (51 Each), Which Ensures Balanced Comparison. 

 The Average Age Of The Children In Group A Was 8.2 Years, While In Group B It Was 8.5 Years, With No 

Statistically Significant Difference (P = 0.54). 

 The Gender Distribution Was Also Similar: 28 Males And 23 Females In Group A, And 30 Males And 21 

Females In Group B (P = 0.68). 

 

Table 2: Comparison Of Cap Scores 

Cap Score Range 
Group A (Jln 

Syndrome) 

Group B (Non-

Syndromic) 
P-Value 

Mean ± Sd 6.1 ± 0.8 5.5 ± 1.0 0.012* 

Minimum 4 3  

Maximum 7 7  

 

Cap (Possibly “Cognitive-Academic Performance” Or Similar) Scores Were Measured To Assess Cognitive Or Academic 

Function In Both Groups. 

 Group A (Jln Syndrome) Had A Higher Mean Cap Score (6.1 ± 0.8) Compared To Group B (5.5 ± 1.0). 

 The Difference Was Statistically Significant (P = 0.012), Meaning It's Unlikely Due To Chance. 

 The Score Range Shows That Children In Group A Scored Between 4 And 7, And Those In Group B Between 3 

And 7. 
 

Table 3: Comparison Of Sir Scores 

Sir Score Range 
Group A (Jln 

Syndrome) 

Group B (Non-

Syndromic) 
P-Value 

Mean ± Sd 4.4 ± 0.6 3.9 ± 0.7 0.008* 

Minimum 3 2  

Maximum 5 5  

 

Sir (Possibly “Social-Interaction Rating” Or Another Social Functioning Measure) Scores Were Also Compared: 

 Group A Again Had A Higher Average Score (4.4 ± 0.6) Than Group B (3.9 ± 0.7). 

 The Difference Was Statistically Significant (P = 0.008). 

 Group A Scores Ranged From 3 To 5, And Group B From 2 To 5. 

 

Table 4: Follow-Up Adherence 

Follow-Up 
Group A (Jln 

Syndrome) 

Group B (Non-

Syndromic) 
P-Value 

Follow-Up Completed 

(%) 
94.1% (48/51) 82.3% (42/51) 0.041* 

Missed Follow-Ups (%) 5.9% (3/51) 17.7% (9/51)  

 
This Table Compares How Well The Two Groups Adhered To Medical Follow-Ups: 
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 Group A (Jln Syndrome) Had A Very High Follow-Up Completion Rate Of 94.1%, Compared To 82.3% In 

Group B. 

 This Difference Was Statistically Significant (P = 0.041). 

 The Missed Follow-Up Rates Were Also Lower In Group A (5.9%) Than In Group B (17.7%). 

Table 5: Summary Of Statistical Analysis 

Variable Test Used Effect Size Power Significance 

Cap Score 
Independent T-

Test 
0.5 0.805 Significant 

Sir Score 
Independent T-

Test 
0.5 0.805 Significant 

Follow-Up Rate Chi-Square Test - - Significant 

 

 Independent T-Tests Were Used To Compare Cap And Sir Scores Between The Groups, And Both Tests 

Showed: 

o Moderate Effect Size (0.5) 
o Good Statistical Power (0.805), Indicating That The Study Had Enough Participants To Reliably Detect 

Differences. 

 The Chi-Square Test Was Used To Analyze Follow-Up Adherence, Which Was Also Statistically Significant. 

 

DISCUSSION: 
The Study Revealed That Both Groups Were 

Comparable In Terms Of Age And Gender Distribution, 

Reducing The Likelihood That Demographic Variations 

Influenced The Observed Outcomes. Notably, Children 

Diagnosed With Jervell And Lange-Nielsen (Jln) 

Syndrome Achieved Significantly Higher Cap 

(Categories Of Auditory Performance) Scores, 
Indicating Superior Cognitive And Academic 

Development Despite The Presence Of A Syndromic 

Condition. This Finding Suggests That The Jln Group 

May Benefit From Early Interventions, Structured Care, 

Or Heightened Family Engagement, Potentially 

Contributing To Enhanced Cognitive Progress. 

 

In Addition To Cognitive Outcomes, Children With Jln 

Syndrome Also Demonstrated Better Results In Social 

Interaction And Communication, As Reflected By 

Elevated Sir (Speech Intelligibility Rating) Scores. 
These Improvements May Be Attributed To Stronger 

Adaptive Behaviors, More Personalized Therapeutic 

Input, Or Consistent Parental Support. 

 

Furthermore, The Jln Group Exhibited Better 

Compliance With Follow-Up Appointments. This 

Increased Adherence Is Likely Due To More Vigilant 

Parental Involvement, Rigorous Medical Oversight, Or 

The Critical Nature Of Their Diagnosis. Independent T-

Tests Performed On Cap And Sir Scores Indicated A 

Moderate Effect Size (Cohen’s D = 0.5), While 

Statistical Power Was Calculated At 0.805—Suggesting 
Adequate Sample Strength. A Chi-Square Test Also 

Confirmed Significantly Greater Follow-Up Adherence 

In The Jln Group, Reinforcing The Link Between 

Sustained Care And Positive Developmental Outcomes. 

 

CONCLUSION: 

Children Diagnosed With Jervell And Lange-Nielsen 

(Jln) Syndrome Exhibited Superior Outcomes In 
Cognitive And Social Development, As Reflected By 

Elevated Cap (Categories Of Auditory Performance) 

And Sir (Speech Intelligibility Rating) Scores Compared 

To Their Non-Syndromic Peers [8,9]. Additionally, The 

Jln Group Showed Higher Compliance With Follow-Up 

Visits, Which May Be Attributed To Structured Medical 

Oversight, Heightened Parental Attentiveness, Or The 

Inherently Serious Nature Of Their Condition [9,10]. 

These Results Suggest That A Syndromic Diagnosis 

Like Jln Could Unexpectedly Lead To Better 

Developmental Progress, Possibly Due To Early 
Detection, Timely Cochlear Implantation, And Sustained 

Caregiver Engagement [8,11]. 

 

However, The Study Is Not Without Limitations. As This 

Was A Rare Syndrome And Even Rare Still Are 

Candidates With Jlns With Cochlear Implantation, A 

Modest Sample Size Could Only Be Studied, Which 

May Restrict The Generalizability Of Its Findings [12]. 

Moreover, Potential Confounding Factors Such As 

Socioeconomic Status, Parental Education Level, And 

Access To Speech And Auditory Rehabilitation Were 

Not Evaluated, Potentially Influencing The Results 
[13,14]. Future Studies With Broader, More Diverse 

Populations And Improved Control Of External 

Variables Are Needed To Validate These Observations. 

Hearing Loss, A Prevalent Sensory Impairment, 

Adversely Affects Communication, Cognitive 

Functioning, And Social Interaction. Causes Include 

Age-Related Degeneration, Prolonged Noise Exposure, 

Genetic Predispositions, Ototoxic Drugs, And Infections 

[15,16]. Globally, More Than 1.5 Billion Individuals 

Experience Some Form Of Hearing Loss, Making It A 

Critical Public Health Issue [1]. If Left Unaddressed, It 
Is Linked To Social Withdrawal, Depression, And 

Increased Risks Of Cognitive Decline And Dementia, 
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Especially In Older Adults [17,18]. Early Screening, 

Prompt Intervention, And Preventive Care Are Crucial 

To Mitigating Its Impact And Improving Overall Quality 

Of Life. 
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