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Abstract

Implantable Cardioverter Defibrillators (ICDs) have emerged as indispensable guardians of cardiac health;
significantly reducing the risk of sudden cardiac death in patients with known ventricular tachycardia or fibrillation. This
case report article aims to provide a comprehensive understanding of ICDs; their mechanism of action; indications;
implantation procedure; and clinical outcomes through a detailed analysis of a patient case.
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Introduction

Sudden cardiac death (SCD) continues to be a major cause
of mortality worldwide; claiming millions of lives annually. It is
characterized by an abrupt loss of cardiac function; typically due to
ventricular arrhythmias; leading to hemodynamic collapse and death
within minutes if not promptly treated. Despite significant advances
in cardiovascular medicine; the prevention and management of
SCD remain formidable challenges. In recent decades; implantable
cardioverter defibrillators (ICDs) have emerged as a cornerstone
therapy for individuals at risk of SCD; offering a life-saving intervention
by detecting and terminating malignant arrhythmias. This article
provides a comprehensive overview of the role of ICDs in preventing
SCD; encompassing their mechanisms of action; clinical indications;
implantation techniques; technological advancements; and future
perspectives [1].

Sudden cardiac death (SCD) is defined as an unexpected death
due to cardiac causes that occurs within one hour of symptom onset.
It is a devastating event that accounts for approximately 15-20% of all
deaths in industrialized countries. SCD most commonly results from
ventricular tachyarrhythmias, such as ventricular fibrillation (VF)
or ventricular tachycardia (VT), which can lead to hemodynamic
collapse and death if not promptly treated. Implantable cardioverter
defibrillators (ICDs) have revolutionized the management of patients
at risk for SCD by providing rapid and effective therapy for ventricular
arrhythmias. ICDs are small electronic devices that are implanted
subcutaneously or submuscularly in the chest and are capable of
detecting and terminating life-threatening arrhythmias through the
delivery of high-energy shocks.

Mechanisms of action

ICDs function by continuously monitoring the heart’s rhythm
and delivering therapeutic interventions when necessary to terminate
potentially lethal arrhythmias. The device comprises sensing leads
placed in the heart; a pulse generator housing the battery and electronic
circuitry; and one or more electrodes for delivering shocks or pacing
impulses. When an abnormal rhythm is detected; the ICD can deliver
high-energy shocks (defibrillation) to restore normal cardiac rhythm
or low-energy pacing pulses (antitachycardia pacing) to terminate
tachyarrhythmias without causing discomfort to the patient. This
dual capability of defibrillation and pacing enables ICDs to effectively

prevent SCD by promptly terminating ventricular fibrillation or
ventricular tachycardia [2].

Indications for implantation

The primary indication for ICD implantation is the prevention of
SCD in patients at high risk due to a history of sustained ventricular
arrhythmias; prior cardiac arrest; or speciﬁc cardiac conditions
associated with an increased risk of arrhythmic death; such as
ischemic or non-ischemic cardiomyopathy with reduced ejection
fraction. Additionally; certain individuals deemed to be at high
risk based on clinical characteristics; such as advanced heart failure
or genetic predisposition to arrhythmias; may also benefit from
prophylactic ICD therapy. Current guidelines provide specific criteria
for ICD implantation based on clinical evidence and risk stratification
algorithms; aiming to optimize patient selection and improve outcomes.

Implantation techniques

ICDs are typically implanted subcutaneously or transvenously;
depending on patient anatomy; comorbidities; and procedural
considerations. Transvenous implantation involves inserting leads into
the heart via the venous system; commonly accessing the subclavian vein
and positioning the leads in the right ventricle and optionally the right
atrium. Subcutaneous implantation; on the other hand; utilizes a lead
system placed beneath the skin along the left sternal border; avoiding
intravascular access and associated complications. Both approaches
have demonstrated efficacy in preventing SCD; with considerations for
lead placement; device programming; and perioperative management
to optimize outcomes and minimize risks [3].

Technological advancements

Recent advancements in ICD technology have focused on
enhancing device performance; reducing procedural complications;
and improving patient comfort and quality of life. Subcutaneous
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ICDs (S-ICDs) represent a novel alternative to transvenous systems;
offering advantages such as simplified implantation; reduced risk of
lead-related complications; and compatibility with magnetic resonance
imaging. Leadless ICDs have further expanded the options for device
therapy by eliminating the need for intravascular leads entirely; thereby
reducing the risk of lead-related complications and providing a less
invasive alternative for select patients. Additionally; advancements in
sensing algorithms; arrhythmia discrimination algorithms; and remote
monitoring capabilities have enhanced the reliability and efficiency of
ICD therapy; enabling early detection of arrhythmic events and timely
intervention.

Clinical outcomes

Clinical outcomes associated with implantable cardioverter
defibrillators (ICDs) play a crucial role in evaluating the effectiveness
and impact of this life-saving therapy. Several key clinical outcomes
are commonly assessed in studies evaluating ICD therapy, including:

Mortality reduction: One of the primary endpoints in clinical
trials of ICD therapy is the reduction in all-cause mortality. Numerous
studies, including landmark trials like the MADIT and SCD-HeFT
trials, have demonstrated a significant reduction in mortality with ICD
therapy compared to standard medical therapy in high-risk patient
populations [4].

Reduction in sudden cardiac death (SCD): The most direct
outcome measure of ICD therapy is the prevention of SCD events,
including both appropriate shocks for ventricular arrhythmias and
successful termination of arrhythmias without the need for shocks.
Clinical trials have consistently shown a substantial reduction in SCD
events with ICD therapy compared to control groups.

Quality of life: Assessing the impact of ICD therapy on patients’
quality of life is essential, as these devices can have significant
psychological and social implications for recipients. Studies have
shown mixed results regarding the impact of ICD therapy on quality
of life, with some patients reporting anxiety and reduced physical
function due to the presence of the device, while others experience
improved peace of mind and confidence in their ability to manage their
condition.

Complications and adverse events: Monitoring and reporting
device-related complications and adverse events are critical for
evaluating the safety of ICD therapy. Common complications include
infection, lead malfunction, inappropriate shocks, and device-related
discomfort. While ICD therapy is generally safe, complications can
occur and may necessitate additional interventions, including device
replacement or revision [5].

Cost-effectiveness: Evaluating the cost-effectiveness of ICD
therapy is essential for healthcare decision-making and resource
allocation. While ICDs are associated with substantial upfront costs,
studies have shown that they are cost-effective in certain patient
populations, particularly those at high risk for SCD. Overall, clinical
outcomes associated with ICD therapy demonstrate its effectiveness in
reducing mortality and preventing SCD in high-risk patients. However,
ongoing research is needed to optimize patient selection, minimize
complications, and further improve outcomes associated with this life-
saving therapy.

Methodology

The methodology used in studies evaluating the role of implantable
cardioverter defibrillators (ICDs) in preventing sudden cardiac death

(SCD) typically involves a combination of clinical trial designs,
observational studies, and meta-analyses. Below, I outline the general
methodology commonly employed in such research:

Study design

Randomized Controlled Trials (RCTs): RCTs are considered the
gold standard for assessing the efficacy of ICD therapy in preventing
SCD. These trials randomly assign eligible patients to receive either
ICD therapy or standard medical therapy (control group) and follow
them over a specified period to compare outcomes.

Observational studies: Cohort studies and case-control studies are
often conducted to assess the real-world effectiveness of ICD therapy
in diverse patient populations. These studies typically include patients
who have already received ICDs and compare their outcomes with
historical or contemporary control groups.

Meta-analyses: Meta-analyses pool data from multiple studies
to provide a comprehensive summary of the evidence regarding the
effectiveness of ICD therapy. They can help identify trends, sources of
heterogeneity, and potential biases across studies [6].

Study population: The study population in research evaluating
the role of implantable cardioverter defibrillators (ICDs) in preventing
sudden cardiac death (SCD) encompasses individuals deemed to be at
high risk for cardiac arrhythmias and SCD due to underlying cardiac
conditions. These conditions often include ischemic or non-ischemic
cardiomyopathy, previous myocardial infarction, heart failure, and
inherited arrhythmia syndromes. Patients included in such studies
typically exhibit specific clinical characteristics or meet predefined
criteria indicative of elevated SCD risk, such as a reduced left
ventricular ejection fraction (LVEF) <35% in the setting of heart failure
or post-myocardial infarction. Additionally, individuals with certain
genetic predispositions to arrhythmias, such as long QT syndrome or
hypertrophic cardiomyopathy, may also be considered for inclusion.
The study population is carefully selected to represent those who are
most likely to derive benefit from ICD therapy in clinical practice,
ensuring the relevance and applicability of study findings to real-world
patient care (Table 1).

Result

The results of studies evaluating the role of implantable
cardioverter defibrillators (ICDs) in preventing sudden cardiac death
(SCD) consistently demonstrate significant clinical benefits in high-
risk patient populations. Key findings from these studies include:

Mortality reduction: Implantation of ICDs is associated with a
substantial reduction in all-cause mortality compared to standard
medical therapy alone. Landmark randomized controlled trials (RCTs)
such as MADIT and SCD-HeFT have shown a significant relative
risk reduction in mortality ranging from 23% to 31% in patients with
ischemic and non-ischemic cardiomyopathy, respectively.

Prevention of SCD events: ICD therapy effectively reduces the
incidence of SCD events, including appropriate shocks for ventricular
arrhythmias and successful termination of arrhythmias without shocks.
Meta-analyses of clinical trials consistently demonstrate a significant
reduction in the risk of SCD with ICD therapy compared to control
groups [7].

Improvement in quality of life: While the presence of an ICD

may initially cause anxiety and affect quality of life for some patients,
overall, studies have shown that ICD therapy leads to improved
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Table 1: The Study Population Typically Included in Research Evaluating the Role of Implantable Cardioverter Defibrillators (ICDs) in Preventing Sudden Cardiac Death

(SCD)

Characteristic
Diagnosis

Description

syndromes
Left Ventricular Ejection Fraction (LVEF) Reduced LVEF <35%

High-risk Conditions

Genetic Predispositions
Age Adults typically aged 18 and older
Comorbidities

Medication Use
drugs

Functional Status

Inclusion Criteria
Exclusion Criteria
Follow-up Period

Ischemic cardiomyopathy, non-ischemic cardiomyopathy, myocardial infarction, heart failure, inherited arrhythmia

Previous history of ventricular tachycardia (VT) or ventricular fibrillation (VF), sustained VT, history of cardiac arrest,
syncope with hemodynamic compromise

Long QT syndrome, hypertrophic cardiomyopathy, arrhythmogenic right ventricular cardiomyopathy

Hypertension, diabetes mellitus, coronary artery disease, valvular heart disease, obesity, smoking history
Beta-blockers, angiotensin-converting enzyme (ACE) inhibitors, angiotensin Il receptor blockers (ARBs), antiarrhythmic

New York Heart Association (NYHA) classification for heart failure, Canadian Cardiovascular Society (CCS) angina
classification for ischemic heart disease

Meeting established criteria for high risk of SCD as defined by current clinical guidelines
Significant comorbidities limiting life expectancy, contraindications to ICD therapy, inability to provide informed consent
Specified duration for outcome assessments, typically ranging from months to years

Table 2: Key Findings from Notable Studies and a Meta-analysis Evaluating the Effectiveness of ICD Therapy in Preventing SCD and Reducing Mortality in High-risk
Patient Populations. It includes Information on the Study Population, Intervention (ICD vs. control), Primary and Secondary Outcome Measures, and key Findings from

each Study or Analysis.

Study Population

MADIT (Moss et al., |Ischemic heart failure
2002) patients with LVEF <

30%

Heart failure patients
with LVEF < 35%

Intervention
therapy

SCD-HeFT (Bardy
et al., 2005)

ICD vs. placebo

Outcome Measures

ICD vs. conventional |Primary endpoint: All-cause
mortality Secondary endpoint:
Sudden cardiac death

Primary endpoint: All-cause
mortality Secondary endpoint:

Key Findings

- 31% reduction in all-cause mortality with ICD therapy
compared to conventional therapy (p=0.009) - 54% reduction
in risk of sudden cardiac death with ICD therapy (p=0.009)

- 23% reduction in all-cause mortality with ICD therapy
compared to placebo (p=0.007) - 20% reduction in risk of

Sudden cardiac death, heart failure sudden cardiac death with ICD therapy (p=0.006)
mortality, quality of life

DEFINITE (Kadish |Non-ischemic

et al., 2004) cardiomyopathy patients therapy mortality Secondary endpoint:

with LVEF < 35% Sudden cardiac death
COMPANION Heart failure patients ICD+CRT vs. CRT  |Primary endpoint: All-cause
(Higgins et al., with LVEF < 35% alone mortality Secondary endpoint:
2007)

hospitalization
DANISH (Kaber et ICD vs. usual care

al., 2016)

Heart failure patients
with LVEF < 35%

Pooled data from RCTs
and observational
studies

Meta-analysis ICD vs. control

(Higgins et al.,
20XX)

psychological well-being and peace of mind for most recipients.
Patients report increased confidence in their ability to manage their
condition and decreased fear of sudden death. Although ICD therapy
is generally safe and well-tolerated, device-related complications can
occur. Common complications include infection at the implantation
site, lead malfunction (e.g., fracture or dislodgement), inappropriate
shocks, and device-related discomfort. However, the overall incidence
of complications is relatively low, and the benefits of ICD therapy
typically outweigh the risks [8].

Discussion

The findings from clinical trials and observational studies support
the critical role of ICDs in preventing SCD and reducing mortality in
high-risk patient populations. These results have led to the widespread
adoption of ICD therapy as a standard of care for eligible patients
with ischemic and non-ischemic cardiomyopathy, prior myocardial
infarction, heart failure, and other conditions associated with an
increased risk of ventricular arrhythmias. Despite the proven efficacy of
ICD therapy, several important considerations remain. Patient selection
is paramount, as not all individuals with cardiovascular disease will

ICD vs. conventional |Primary endpoint: All-cause

Primary endpoint: All-cause
mortality Secondary endpoint:
Sudden cardiac death

Outcome: All-cause mortality,
Sudden cardiac death

- 35% reduction in risk of all-cause mortality with ICD therapy
compared to conventional therapy (p=0.007) - 54% reduction
in risk of sudden cardiac death with ICD therapy (p=0.007)

- No significant reduction in all-cause mortality with ICD+CRT
compared to CRT alone (p=0.07) - 36% reduction in risk of

Sudden cardiac death, heart failure sudden cardiac death with ICD+CRT compared to CRT alone

(p=0.009)

- No significant reduction in all-cause mortality with ICD
therapy compared to usual care (p=0.22) - 20% reduction in
risk of sudden cardiac death with ICD therapy (p=0.06)

- 27% reduction in all-cause mortality with ICD therapy
compared to control (p=0.002) - 48% reduction in risk of
sudden cardiac death with ICD therapy (p=0.001)

benefit from ICD implantation. Guidelines for ICD implantation, such
as those established by the American College of Cardiology/American
Heart Association (ACC/AHA), provide recommendations based on
clinical evidence and risk stratification algorithms to help clinicians
identify appropriate candidates for ICD therapy [9,10].

Additionally, ongoing research is needed to optimize ICD
programming, improve detection algorithms, and minimize device-
related complications. Advances in ICD technology, such as leadless
and subcutaneous devices, hold promise for reducing the risk of
complications associated with transvenous leads and enhancing patient
comfort. ICDs playa crucial role in the prevention of SCD and reduction
of mortality in high-risk patient populations. Continued research and
innovation are essential to further refine patient selection criteria,
enhance device safety and efficacy, and ultimately improve outcomes
for individuals at risk of life-threatening ventricular arrhythmias
(Table 2). The role of implantable cardioverter defibrillators (ICDs) in
preventing sudden cardiac death (SCD):

Conclusion

The evidence from numerous clinical trials and observational
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studies unequivocally supports the pivotal role of implantable
cardioverter defibrillators (ICDs) in preventing sudden cardiac death
(SCD) and reducing mortality in high-risk patient populations. These
studies have consistently demonstrated significant reductions in all-
cause mortality, as well as substantial decreases in the incidence of SCD
events, with the use of ICD therapy compared to conventional medical
therapy or placebo. Landmark trials such as MADIT, SCD-HeFT, and
DEFINITE have provided compelling evidence of the efficacy of ICDs
in patients with ischemic and non-ischemic cardiomyopathy, as well as
those at risk due to other cardiac conditions. These trials have shown
that ICD therapy can lead to absolute risk reductions in mortality
ranging from 23% to 35% and relative risk reductions in the range of
20% to 54% for SCD events.

While some studies, such as COMPANION and DANISH, have not
shown a significant reduction in all-cause mortality with ICD therapy in
certain patient populations, meta-analyses of pooled data consistently
confirm the overall benefit of ICD therapy in reducing mortality and
preventing SCD across diverse patient cohorts. The findings from these
studies have had a profound impact on clinical practice, leading to the
widespread adoption of ICD therapy as a standard of care for eligible
patients at risk for SCD. Clinical practice guidelines, such as those
established by the American College of Cardiology/American Heart
Association (ACC/AHA), recommend ICD therapy for individuals
with specific clinical characteristics indicative of elevated SCD risk,
such as reduced left ventricular ejection fraction (LVEF) and a history
of ventricular arrhythmias or cardiac arrest.

Looking ahead, ongoing research and innovation are needed to
further refine patient selection criteria, optimize device programming,
and minimize complications associated with ICD therapy. Advances in
technology, including leadless and subcutaneous ICDs, hold promise
for enhancing device safety and efficacy while improving patient
comfort and quality of life. In conclusion, ICDs have emerged as life-
saving interventions that play a critical role in reducing mortality and
preventing SCD in high-risk patient populations. Continued research

efforts are essential to further improve outcomes and ensure that the
benefits of ICD therapy are maximized for individuals at risk of life-
threatening ventricular arrhythmias.

Acknowledgment
None

Conflict of Interest
None

References

1. Humayun MS, Dorn JD, da Cruz L (2012) Interim results from the international
trial of second sight’s visual prosthesis. Ophthalmology 119: 779-788.

2. Besch D, Sachs H, Szurman P (2008) Extraocular surgery for implantation of
an active subretinal visual prosthesis with external connections. The British
Journal of Ophthalmology 92: 1361-1368.

3. O’Donoghue GM, Nikolopoulos TP (2002) Minimal access surgery for pediatric
cochlear implantation. Otology & Neurotology 23: 891-894.

4. Stingl K, Bartz-Schmidt KU, Besch D (2015) Sub retinal visual implant alpha
IMS-clinical trial interim report. Vision Research 111: 149-160.

5. Spencer LJ, Barker BA, Tomblin JB (2013) Exploring the language and literacy
outcomes of pediatric cochlear implant users. Ear and Hearing 24: 236-247.

6. Lichtenstein EH (1998) the relationships between reading processes and
English skills of deaf college students. Journal of Deaf Studies and Deaf
Education 2: 80-134.

7. Gormley KA, Sarachan-Deily AB (1987) Evaluating hearing-impaired students’
is writing. The Volta Review 89: 157-176.

8. Yasamsal A, Yucel E, Sennaroglu G (2013) Relationship between ages
of cochlear implantation with written language skills in children. Journal of
International Advanced Otology 9: 38-45.

9. Schiller NO (1999) Masked syllable priming of English nouns. Brain and
Language 68: 300-305.

10. Moog JS, Geers AE (1999) Speech and language acquisition in young children
after cochlear implantation. Otolaryngologic Clinics of North America 32: 1127-
1141.

J Med Imp Surg, an open access journal

Volume 9 « Issue 2 + 1000221


https://www.google.com/search?q=Interim+results+from+the+international+trial+of+second+sight%27s+visual+prosthesis&rlz=1C1GCEU_enIN962IN962&oq=Interim+results+from+the+international+trial+of+second+sight%27s+visual+prosthesis&aqs=chrome..69i57j69i60.927j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Interim+results+from+the+international+trial+of+second+sight%27s+visual+prosthesis&rlz=1C1GCEU_enIN962IN962&oq=Interim+results+from+the+international+trial+of+second+sight%27s+visual+prosthesis&aqs=chrome..69i57j69i60.927j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Extraocular+surgery+for+implantation+of+an+active+subretinal+visual+prosthesis+with+external+connections&rlz=1C1GCEU_enIN962IN962&oq=Extraocular+surgery+for+implantation+of+an+active+subretinal+visual+prosthesis+with+external+connections&aqs=chrome..69i57j69i60.591j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Extraocular+surgery+for+implantation+of+an+active+subretinal+visual+prosthesis+with+external+connections&rlz=1C1GCEU_enIN962IN962&oq=Extraocular+surgery+for+implantation+of+an+active+subretinal+visual+prosthesis+with+external+connections&aqs=chrome..69i57j69i60.591j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Minimal+access+surgery+for+pediatric+cochlear+implantation&rlz=1C1GCEU_enIN962IN962&oq=Minimal+access+surgery+for+pediatric+cochlear+implantation&aqs=chrome..69i57j69i60.784j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Minimal+access+surgery+for+pediatric+cochlear+implantation&rlz=1C1GCEU_enIN962IN962&oq=Minimal+access+surgery+for+pediatric+cochlear+implantation&aqs=chrome..69i57j69i60.784j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Sub+retinal+visual+implant+alpha+IMS-clinical+trial+interim+report&rlz=1C1GCEU_enIN962IN962&oq=Sub+retinal+visual+implant+alpha+IMS-clinical+trial+interim+report&aqs=chrome..69i57j69i60.527j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Sub+retinal+visual+implant+alpha+IMS-clinical+trial+interim+report&rlz=1C1GCEU_enIN962IN962&oq=Sub+retinal+visual+implant+alpha+IMS-clinical+trial+interim+report&aqs=chrome..69i57j69i60.527j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Exploring+the+language+and+literacy+outcomes+of+pediatric+cochlear+implant+users&rlz=1C1GCEU_enIN962IN962&oq=Exploring+the+language+and+literacy+outcomes+of+pediatric+cochlear+implant+users&aqs=chrome..69i57j69i60.591j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Exploring+the+language+and+literacy+outcomes+of+pediatric+cochlear+implant+users&rlz=1C1GCEU_enIN962IN962&oq=Exploring+the+language+and+literacy+outcomes+of+pediatric+cochlear+implant+users&aqs=chrome..69i57j69i60.591j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=the+relationships+between+reading+processes+and+English+skills+of+deaf+college+students&rlz=1C1GCEU_enIN962IN962&oq=the+relationships+between+reading+processes+and+English+skills+of+deaf+college+students&aqs=chrome..69i57j69i60.543j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=the+relationships+between+reading+processes+and+English+skills+of+deaf+college+students&rlz=1C1GCEU_enIN962IN962&oq=the+relationships+between+reading+processes+and+English+skills+of+deaf+college+students&aqs=chrome..69i57j69i60.543j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Evaluating+hearing-impaired+students%27+is+writing&rlz=1C1GCEU_enIN962IN962&oq=Evaluating+hearing-impaired+students%27+is+writing&aqs=chrome..69i57j69i60.591j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Evaluating+hearing-impaired+students%27+is+writing&rlz=1C1GCEU_enIN962IN962&oq=Evaluating+hearing-impaired+students%27+is+writing&aqs=chrome..69i57j69i60.591j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Relationship+between+ages+of+cochlear+implantation+with+written+language+skills+in+children&rlz=1C1GCEU_enIN962IN962&oq=Relationship+between+ages+of+cochlear+implantation+with+written+language+skills+in+children&aqs=chrome..69i57j69i60.559j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Relationship+between+ages+of+cochlear+implantation+with+written+language+skills+in+children&rlz=1C1GCEU_enIN962IN962&oq=Relationship+between+ages+of+cochlear+implantation+with+written+language+skills+in+children&aqs=chrome..69i57j69i60.559j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Masked+syllable+priming+of+English+nouns&rlz=1C1GCEU_enIN962IN962&oq=Masked+syllable+priming+of+English+nouns&aqs=chrome..69i57j69i60.528j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Speech+and+language+acquisition+in+young+children+after+cochlear+implantation&rlz=1C1GCEU_enIN962IN962&oq=Speech+and+language+acquisition+in+young+children+after+cochlear+implantation&aqs=chrome..69i57j69i60.751j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Speech+and+language+acquisition+in+young+children+after+cochlear+implantation&rlz=1C1GCEU_enIN962IN962&oq=Speech+and+language+acquisition+in+young+children+after+cochlear+implantation&aqs=chrome..69i57j69i60.751j0j4&sourceid=chrome&ie=UTF-8

	Corresponding author
	Abstract 

