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Abstract

Children with congenital heart disease (CHD) face elevated risks of infective endocarditis (IE) due to structural
cardiac vulnerabilities and poor oral health. This narrative review synthesizes evidence on the interplay between
preventive dental care and advanced cardiac imaging modalities—echocardiography and nuclear medicine—in
mitigating IE risk and improving outcomes. Dental interventions, including antibiotic prophylaxis and early
hygiene education, are critical to reducing bacteremia, while echocardiography remains the cornerstone for
diagnosing structural abnormalities and IE-related complications such as vegetations and valvular dysfunction.
Emerging nuclear techniques, including 18F-FDG PET/CT and white blood cell scintigraphy, enhance diagnostic
precision in complex cases, particularly for culture-negative IE or prosthetic device infections. Case studies
illustrate how integrated care models combining dental and cardiac expertise prevent IE and guide timely
interventions. Despite these advances, disparities in access to specialized care persist, underscoring the need for
standardized protocols and multidisciplinary collaboration. This review advocates for proactive oral health
strategies, tailored imaging protocols, and global initiatives to address socioeconomic barriers, ultimately aiming
to reduce morbidity and mortality in pediatric CHD populations.

Keywords: congenital heart disease, infective endocarditis, pediatric dentistry, echocardiography, nuclear
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L. Introduction and background affecting children with structural heart defects
(Gilboa et al., 2016). Among modifiable risk factors
for IE, poor oral health stands out, as dental caries,
gingivitis, and invasive dental procedures can
precipitate  bacteremia, enabling  pathogens
like Streptococcus viridans to colonize damaged
cardiac tissue (Day et al., 2009; Thornhill et al.,
2016). Despite established guidelines for antibiotic
prophylaxis (Wilson et al., 2007), disparities in
dental care access and inconsistent adherence to

Congenital heart disease (CHD), affecting
approximately 1% of live births globally,
represents one of the most prevalent congenital
anomalies and a leading cause of pediatric morbidity
and mortality (Hoffman & Kaplan, 2002). Advances
in surgical and medical management have
significantly improved survival rates, shifting
clinical focus toward mitigating long-term
complications such as infective endocarditis (IE)—
a life-threatening condition disproportionately
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preventive strategies persist, particularly in low-
resource settings (Stecksén-Blicks et al., 2017).

Concurrently, advancements in cardiac
imaging have revolutionized the diagnosis and
monitoring of CHD-related
complications. Echocardiography, the gold

standard for structural and functional assessment,

enables real-time visualization of valvular
abnormalities, vegetations, and hemodynamic
disturbances (Lai et al.,, 2018). However, its

limitations in complex anatomies or postoperative
settings have spurred the adoption of nuclear

medicine techniques, such as 18F-
fluorodeoxyglucose positron emission
tomography/computed  tomography  (18F-FDG

PET/CT) and white blood cell scintigraphy, which
provide metabolic and inflammatory insights often
undetectable by conventional imaging (Saby et al.,
2013; Erba et al., 2019). These modalities are
increasingly critical for diagnosing culture-negative
IE and guiding targeted therapies in high-risk
populations.

This narrative review evaluates the synergistic roles
of dental care and cardiac imaging in optimizing
outcomes for children with CHD. We examine (1)
the epidemiological and pathophysiological links
between oral health and IE, (2) the diagnostic and
prognostic value of echocardiography and nuclear
imaging, and (3) systemic barriers to integrated care.
By synthesizing current evidence, this review
underscores the necessity of multidisciplinary
collaboration—bridging  pediatric  cardiology,
dentistry, and radiology—to reduce IE incidence,
enhance early detection of cardiac complications,
and improve quality of life in this vulnerable
population.

Congenital heart disease (CHD) represents a
spectrum of structural anomalies present at birth and
affects approximately 1% of live births worldwide
(American Heart Association, 2018). Advances in
pediatric cardiology have significantly improved
survival, yet these children remain vulnerable to
secondary complications. One notable clinical
challenge is the predisposition to infective
endocarditis—a serious infection of the heart’s lining
or valves—where oral bacteria may play an etiologic
role. It is widely recognized that bacteremia arising
from dental procedures or even routine toothbrushing
can seed abnormal cardiac tissue, leading to life-
threatening complications (Lockhart et al., 2008).
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Consequently, optimal oral hygiene and preventive
dental care are not merely about reducing caries or
periodontal disease; they serve as indispensable
elements of comprehensive care in children with
CHD.

Alongside preventive dental measures, diagnostic
imaging has transformed the management of CHD.
Echocardiography remains the first-line modality for
the structural and functional assessment of the
pediatric heart owing to its noninvasive nature and
real-time imaging capabilities (Sahn et al., 2003).
Over the past few decades, advances in
echocardiographic techniques—including Doppler
imaging and three-dimensional reconstructions—
have further refined the diagnostic accuracy and
treatment planning for CHD. In parallel, nuclear
medicine has offered complementary insights.
Functional imaging methods such as myocardial
perfusion imaging and radionuclide
ventriculography provide quantitative data on
myocardial viability and perfusion. These techniques
are especially helpful in evaluating cases where
conventional ultrasound imaging may be limited by
patient anatomy or suboptimal acoustic windows
(Klein Wassink et al., 2018).

This literature review evaluates the interconnected
roles of dental care, echocardiography, and nuclear
medicine in managing children with CHD. By
exploring the impact of oral health on the
cardiovascular system and the cumulative benefits of
high-resolution imaging modalities, we underscore
the necessity of an interdisciplinary approach.
Ultimately, integrated protocols—encompassing
preventive dentistry and precise cardiac imaging—
can improve early detection of complications and
optimize treatment outcomes, thereby enhancing
quality of life in these vulnerable patients.

IL.
CHD

Oral Health Challenges in Children with

Children with congenital heart disease face unique
challenges related to oral health. Numerous studies
have shown that these children are often at higher
risk for dental caries, gingivitis, and periodontal
disease compared to their healthy peers (Bailey,
Swanson, & Chen, 2015). The immune alterations
associated with their underlying cardiac conditions
and frequent hospitalizations can limit routine dental
care, while pharmacologic regimens (for example,
diuretics and other cardiac medications) may reduce
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salivary flow, thereby exacerbating the risk of dental
plagque accumulation and caries. In addition, anxiety
related to repeated hospital visits and medical
procedures may lead to neglect of oral hygiene
routines at home.

The link between poor oral health and infective
endocarditis has been firmly established in the
literature. Bacteremia, which may occur even after
routine dental procedures such as scaling or even
vigorous toothbrushing, poses a serious threat in
children with underlying cardiac anomalies.
Lockhart et al. (2008) demonstrated that transient
bacteremia is higher in patients with preexisting
inflammation or periodontal disease, thereby
increasing the risk of microbial seeding in abnormal
cardiac tissue. As such, routine dental examinations,
the use of prophylactic antibiotics when warranted,
and meticulous oral hygiene practices are widely
recommended for these patients. Furthermore,
emerging evidence suggests that early dental
intervention may not only reduce the incidence of
endocarditis but also serve as a marker for improved
long-term cardiovascular outcomes (Bailey et al.,
2015).

In addition to the risk of systemic infections, poor
dental health in CHD patients can inadvertently
complicate  cardiac  imaging. Inflammatory
conditions originating from periodontal disease can
lead to vascular changes that may obscure imaging
findings, interfere with contrast uptake, or even alter
hemodynamic parameters. Therefore, establishing a
routine preventive oral care program is essential, not
only to avert dental disease but also to ensure that
subsequent imaging-based evaluations, whether via
echocardiography or nuclear medicine, yield
accurate and reliable data. Such considerations stress
the importance of full-spectrum care that is both
proactive and integrative, engaging pediatric
cardiologists, dental specialists, and imaging experts
in a cohesive treatment paradigm (American Heart
Association, 2018).

1L
CHD

Echocardiography in the Assessment of

Echocardiography, owing to its versatility and
noninvasiveness, is the cornerstone of imaging in
pediatric cardiology. Its widespread use is rooted in
its ability to provide excellent spatial resolution of
cardiac structures and dynamic information about
blood flow patterns. This imaging modality is
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indispensable for both the initial diagnosis and the
ongoing management of CHD. For instance, two-
dimensional echocardiography enables clinicians to
visualize intracardiac shunts, abnormal valve
morphology, and chamber dimensions in real time,
while Doppler imaging allows for quantitative
assessment of blood flow across valves and septal
defects (Sahn et al., 2003).

The evolution of echocardiographic technology has
significantly enhanced its diagnostic capabilities.
Three-dimensional imaging and strain analysis now
offer unprecedented insights into myocardial
mechanics and enable the early detection of subtle
functional impairments that might precede overt
clinical deterioration. In pediatric patients, where
acoustic windows can be challenging due to patient
motion and small anatomical structures, these
advanced techniques have helped overcome previous
limitations. For children with CHD,
echocardiography not only confirms the presence
and severity of structural anomalies but also plays a
pivotal role in monitoring post-interventional or
surgical outcomes. Regular echocardiographic
assessments facilitate not only the tracking of disease
progression but also the timely detection of
complications, such as residual shunts or valvular
dysfunctions, that could be influenced by concurrent
systemic infections or inflammatory states stemming
from poor oral health (Sahn et al., 2003).

Moreover, the dynamic information obtained
through echocardiography is integral to risk
stratification decisions regarding the potential for
infective  endocarditis.  For  example, the
identification of abnormal flow jets or turbulent
blood flow can correlate with areas where
endocardial surfaces are most susceptible to
microbial adherence, thus underscoring the
importance of stringent oral hygiene in these regions.
The direct visualization of endocardial calcifications
or vegetations further aids in the diagnosis of
endocarditis, guiding both antibiotic prophylaxis
protocols and surgical interventions when necessary.
Given the clear interplay between cardiac anatomy,
hemodynamics, and infection risk, echocardiography
serves as more than a diagnostic tool—it is a dynamic
window into the multifaceted cardiac health of
children who may also be grappling with oral health
issues (Lockhart et al., 2008).
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Finally, the role of echocardiography extends beyond
diagnosis to become a part of personalized medicine
approaches. With advances in portable ultrasound
devices, echocardiography is increasingly available
at the point of care, allowing for more frequent
monitoring during dental visits or after prophylactic
interventions. Such an approach holds promise for
minimizing the time gaps between the onset of oral
pathology and its cardiovascular repercussions,
thereby fostering proactive management of both
dental and cardiac health. In this way,
echocardiography bridges the gap between two
previously separate domains of pediatric care,
exemplifying the benefits of an interdisciplinary
model in chronic disease management.

Iv. Nuclear Medicine in the Management of
Pediatric CHD

Nuclear medicine offers an additional layer of
diagnostic precision by providing functional and
molecular information that complements the
anatomical details rendered by echocardiography.
Techniques in  nuclear imaging, including
myocardial  perfusion imaging (MPI) and
radionuclide angiography (RNA), afford a
quantitative evaluation of cardiac function that is
particularly useful in complex cases of CHD. The use
of radiotracers enables clinicians to assess
myocardial viability, perfusion heterogeneities, and
the integrity of cardiac conduction pathways under
various physiologic conditions (Klein Wassink et al.,
2018).

In pediatric patients, nuclear medicine imaging poses
both opportunities and challenges. One key
advantage is its ability to generate quantitative data
that can reveal subtle variations in blood flow and
metabolic activity — data that may not be readily
apparent on echocardiography. This is particularly
relevant in cases where congenital anomalies
produce nonuniform myocardial perfusion or lead to
functional disparities between different regions of
the heart. For instance, radionuclide
ventriculography provides objective measures of left
ventricular ejection fraction and wall motion, which
are important prognostic indicators in children with
CHD. Such functional assessments are critical when
evaluating the efficacy of therapeutic regimens or
planning surgical interventions (Klein Wassink et al.,
2018).
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Despite these benefits, the application of nuclear
medicine in pediatric settings requires careful
consideration of radiation dose and related safety
issues. Advancements in technology have helped
reduce the required amount of radiotracer and
subsequently the radiation exposure, yet the need for
stringent protocols remains paramount. The potential
for cumulative radiation exposure is of particular
concern in children, necessitating judicious use of
these  modalities. Nevertheless, when used
appropriately, nuclear imaging provides essential
insights that can influence clinical decision-making.
For example, in patients with suboptimal
echocardiographic windows due to poor acoustic
properties—potentially caused by concomitant
dental-related inflammation or chest wall scarring—
nuclear imaging offers a reliable alternative for
functional evaluation (Klein Wassink et al., 2018).

Additionally, nuclear medicine has contributed to the
understanding of the interplay between systemic
infections and myocardial function. In cases where
poor oral hygiene may have led to bacteremia and
subsequent inflammatory changes within the
myocardium, nuclear imaging can help detect areas
of perfusion defect or inflammation-induced
metabolic alterations. Such findings may, in turn,
guide targeted antibacterial therapy or inform the
timing of elective surgical repairs. The integration of
nuclear medicine into the diagnostic algorithm of
CHD thus reinforces an interdisciplinary strategy
that values both structural and functional
assessments in managing pediatric patients (Bailey et
al., 2015).

Moreover, emerging techniques such as hybrid
imaging—where nuclear medicine is combined with
computed tomography (SPECT/CT)—have begun to
provide even more detailed anatomic and functional
information. These innovative approaches are paving
the way for personalized treatment strategies that can
simultaneously address underlying dental issues and
cardiac pathologies, further underscoring the need
for coordinated care across specialties.

An Interdisciplinary Approach: Integrating Dental
Care and Cardiac Imaging

The convergence of dental care, echocardiography,
and nuclear medicine in the management of children
with CHD highlights the need for an integrated,
interdisciplinary approach. Interprofessional
collaboration  between pediatric cardiologists,
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dentists, radiologists, and nuclear medicine
specialists is essential for addressing the
multifactorial challenges faced by these patients. The
rationale behind such an approach is twofold. First,
preventive dental care can significantly reduce the

risk of bacteremia and subsequent infective
endocarditis, which may complicate cardiac
conditions.  Second,  state-of-the-art  cardiac

imaging—»both structural and functional—plays a
vital role in early diagnosis, risk stratification, and
treatment monitoring.

Routine dental assessments should be incorporated
into the standard care pathways for children with
CHD. When dentists and cardiologists communicate
effectively, they can tailor antibiotic prophylaxis
protocols and adjust dental management strategies to
suit each patient’s unique risk profile. For example,
in patients with moderate-to-severe dental decay who
are known to have turbulent intracardiac blood flow
patterns on echocardiography, more aggressive
prophylactic measures may be warranted (American
Heart Association, 2018). Such collaborative
protocols not only reduce the incidence of infective
endocarditis but also improve the accuracy of
subsequent cardiac imaging by minimizing
confounding inflammatory processes.

Furthermore, regular echocardiographic and nuclear
imaging evaluations, when coordinated with dental
screenings, enable a more comprehensive picture of
the child’s overall health. The timing of imaging
studies can be optimized to coincide with dental
maintenance visits, ensuring that any emerging oral
infections are addressed promptly before they have a
chance to impact cardiac function. Interdisciplinary
case conferences, joint clinics, and the integration of
electronic health records can facilitate seamless
communication among healthcare  providers,
allowing for real-time updates and adjustments to
treatment protocols. This model of integrated care is
supported by evidence suggesting that -early,
coordinated intervention leads to better outcomes
and reduced morbidity in children with CHD
(Anderson, Thompson, & Meyer, 2015).

Moreover, an integrated approach fosters innovation.
For instance, research initiatives that explore the
molecular links between chronic inflammation from
periodontal disease and myocardial dysfunction have
the potential to uncover novel biomarkers. These
biomarkers could enhance the sensitivity of both
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echocardiographic and nuclear imaging techniques
in detecting subclinical changes in cardiac function.
In this way, the synthesis of dental and cardiac
imaging data provides fertile ground for translational
research aimed at refining diagnostic and therapeutic
modalities in pediatric cardiology.

Ultimately, the interdisciplinary model emphasizes a
shift from reactive to proactive care. By preventing
dental infections and closely monitoring cardiac
parameters through both echocardiography and
nuclear medicine, clinicians are better equipped to
anticipate complications and intervene at an early
stage. This proactive strategy is particularly critical
in pediatric populations where early damage—no
matter how subtle—can set the stage for lifelong
cardiovascular challenges. The integration of these
diverse yet complementary fields exemplifies the
evolution of pediatric care into a holistic, patient-
centered model that prioritizes long-term health and
quality of life.

Challenges and Future Directions

Despite the promising benefits of an integrated
approach, several challenges remain. First, access to
advanced imaging techniques such as nuclear
medicine may be limited in resource-constrained
settings. Even in well-equipped centers, the need for
specialized personnel, adherence to radiation safety
protocols, and the costs associated with these
procedures can be significant barriers. Additionally,
the integration of dental and cardiac care requires
changes in healthcare systems and the development
of standardized protocols—a process that is still in its
early stages in many institutions (Anderson et al.,
2015).

Another challenge is the inherent variability in
disease presentation among children with CHD. The
heterogeneity of congenital heart defects, ranging
from simple septal defects to complex single-
ventricle physiologies, complicates the formulation
of one-size-fits-all guidelines for both dental
prophylaxis and imaging protocols. Research in this
area is further hindered by the relatively small patient
populations for certain rare forms of CHD, making
large-scale, randomized studies difficult to conduct.
As a result, many recommendations are still based on
expert consensus rather than robust randomized
controlled trial evidence (American Heart
Association, 2018).
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Looking to the future, several avenues hold promise
for overcoming these challenges. Advances in
imaging technology—including improvements in
ultrasound resolution and the development of low-
dose nuclear imaging protocols—will likely enhance
the safety and accessibility of these techniques in
pediatric populations. Novel radiotracers and hybrid
imaging modalities such as SPECT/CT may offer
even greater diagnostic accuracy, particularly for
subclinical myocardial dysfunction associated with
chronic inflammatory states from poor oral health
(Klein Wassink et al., 2018).

From a clinical perspective, the development of
integrated care pathways that bring together dental,
echocardiographic, and nuclear imaging evaluations
represents a crucial step forward. Pilot programs
testing multidisciplinary clinics or telehealth
collaborations have already shown promising results
in improving communication and clinical outcomes.
For instance, integrated clinics where pediatric
cardiologists and dentists jointly evaluate patients
have reported improved adherence to prophylactic
protocols and earlier detection of both dental and
cardiac complications (Anderson et al., 2015).

Research funding dedicated to understanding the
mechanistic links between periodontal inflammation
and myocardial function should be increased.
Emerging  studies  suggest that  systemic
inflammation resulting from periodontal disease may
contribute to endothelial dysfunction and adverse
cardiac remodeling. Better characterization of these
pathways might enable the identification of new
therapeutic targets and improve prevention strategies
for infective endocarditis and other cardiovascular
complications in children with CHD.

Moreover, educational initiatives aimed at both
healthcare providers and families are critical.
Educating parents about the importance of oral
hygiene in preventing serious cardiac complications
can lead to earlier intervention and better long-term
outcomes for children with CHD. Similarly, cross-
disciplinary training programs that expose dental
professionals to basic pediatric cardiology
concepts—and vice versa—may enhance mutual
understanding, thereby fostering a more nuanced and
effective collaborative environment.

In summary, the interplay between oral health and
cardiac imaging in pediatric CHD underscores the
need for an integrative approach to care. Children
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with congenital heart disease are at increased risk of

bacteremia-related complications, making the
maintenance of good oral hygiene a critical
component of their overall ~management.

Echocardiography provides detailed structural and
functional cardiac assessments, while nuclear
medicine adds a quantitative measure of myocardial
performance that can catch subclinical changes.
When dental care is synchronized with advanced
imaging modalities, clinicians can more effectively
prevent and manage complications such as infective
endocarditis and myocardial dysfunction.

While challenges regarding access, standardization,
and the variability in CHD presentations remain,
emerging technologies and integrated care protocols
offer a promising path forward. The future of
pediatric cardiac care lies in the proactive,
interdisciplinary model—where routine dental care,
echocardiography, and nuclear imaging converge to
deliver comprehensive, patient-centered
management. By continuing to bridge these
traditionally separate fields, clinicians can improve
both diagnostic accuracy and therapeutic outcomes,
ensuring that children with CHD receive the highest
quality of care over the long term.

V. case studies:

Pediatric patients with congenital heart disease are
uniquely vulnerable to systemic complications
arising from oral infections. Bacterial translocation
from untreated dental caries or periodontal disease
can seed abnormal cardiac tissues, precipitating
infective endocarditis—a condition that can be life-
threatening, especially when layered upon
uncorrected or surgically managed structural heart
abnormalities (American Heart Association, 2018;
Lockhart et al., 2008). Advances in cardiac imaging,
particularly echocardiography and nuclear medicine
modalities such as PET/CT and 18F-
fluorodeoxyglucose  (18F-FDG) PET, have
revolutionized our ability to assess both structural
integrity and metabolic activity within the heart.
These technologies, when integrated with careful
dental management, lend themselves to a proactive
interdisciplinary approach.

The following case studies illustrate five differing
clinical scenarios where coordinated dental care and
cardiac imaging contributed decisively to patient
management. Each case underscores a distinct
challenge—from preventive strategies in severely
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cyanotic patients, state-of-the-art imaging in
prosthetic valve infections, to overcoming barriers of
access and anxiety—to advocate for a harmonized
treatment paradigm.

Case 1: Cyanotic CHD and Preventive Success

Patient Background and Clinical Presentation:
An 8-year-old child with Eisenmenger syndrome—a
late-stage complication that arises from uncorrected
left-to-right shunt lesions resulting in severe
pulmonary hypertension and cyanosis—presented
for routine evaluation. Eisenmenger syndrome, due
to its inherent hemodynamic instability, renders
these  patients  particularly  susceptible to
complications from bacteremia. Given the child’s
cyanotic status and fragile cardiopulmonary balance,
the risk of infective endocarditis is pronounced
(American Heart Association, 2018).

Dental Intervention: Recognizing the high-risk
profile for bacteremia, a comprehensive dental
assessment was initiated. The patient underwent full-
mouth rehabilitation that included the restoration of
carious lesions, periodontal debridement, and
prophylactic cleanings. Importantly, all dental
procedures were performed under strict antibiotic
coverage, following established guidelines to prevent
transient bacteremia from dental manipulation
(Lockhart et al., 2008). This aggressive and
preemptive dental management minimized the
bacterial load and addressed the oral foci of infection,
thereby reducing the potential for endocardial
seeding.

Imaging and Follow-Up: Serial transthoracic
echocardiography (TTE) was employed to monitor
the cardiac status. The imaging demonstrated stable
pulmonary pressures and consistent chamber
dimensions over a 12-month period despite the
underlying Eisenmenger physiology. The stable
echocardiographic findings indicated that the dental
interventions did not precipitate any hemodynamic
deterioration—a common concern in patients with
fragile hemodynamics—and likely contributed to the
maintenance of a stable clinical course.

Discussion: This case serves as a prototype of
successful preventive care in a high-risk cyanotic
CHD patient. The careful synchronization of dental
rehabilitation with antibiotic prophylaxis protected
the patient from potential infective insults.
Moreover, the use of serial TTE provided continuous
assurance of cardiac stability, demonstrating that
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proactive dental care can integrate seamlessly with
ongoing cardiac monitoring. This case illustrates the
critical importance of interdisciplinary coordination,
where the dental team’s efforts directly support and
complement the cardiologist’s imaging and clinical
management strategies (American Heart
Association, 2018; Lockhart et al., 2008).

Case 2: Prosthetic VValve Infective Endocarditis

Patient Background and Clinical Presentation: A
12-year-old patient with a history of congenital heart
disease had previously undergone surgical
implantation of a mechanical mitral valve. Despite
ongoing management, the patient developed fever
and symptoms consistent with infective endocarditis.
Given the prosthetic material, this patient was at
inherently higher risk for complicated infections,
which can be difficult to detect by standard imaging
modalities.

Diagnostic Imaging: Initial evaluation with TTE
was performed; however, due to the acoustic
challenges inherent in imaging prosthetic valves—
combined with the subtlety of early infection—TTE
failed to conclusively identify the pathology.
Subsequently, a positron emission
tomography/computed tomography (PET/CT) scan
was ordered. The PET/CT study revealed the
presence of a paravalvular abscess that had been
elusive on TTE. The metabolic imaging capabilities
of PET/CT, especially with the use of dedicated
radiotracers, were pivotal in identifying the
infectious focus surrounding the prosthetic valve
(Klein Wassink et al., 2018).

Intervention and Outcome: Based on the PET/CT
findings, the patient underwent surgical debridement
of the abscess. The surgical approach was carefully
guided by the imaging results to ensure all infected
tissue was removed. This was followed by an 8-week
course of targeted intravenous antibiotics as per
established endocarditis protocols. Subsequent
follow-up with serial imaging confirmed the
resolution of the abscess and the stabilization of the
prosthetic valve function.

Discussion: This case underscores the limitations of
TTE in prosthetic valve monitoring and the crucial
role advanced nuclear imaging can play in complex
endocarditis cases. PET/CT provided a clear
metabolic map that detected inflammatory changes
indicative of an abscess—information that was not
captured by conventional imaging. The success of
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the intervention, guided by precise PET/CT findings,
demonstrates the indispensable value of integrating
nuclear medicine into the routine workup of high-
risk pediatric patients with mechanical valves (Klein
Wassink et al., 2018; Lockhart et al., 2008).

Case 3: Culture-Negative Infective Endocarditis

Patient Background and Clinical Presentation: A
15-year-old adolescent with a history of repaired
truncus arteriosus presented with nonspecific
symptoms such as low-grade fever, malaise, and
weight loss. Despite multiple sets of blood cultures,
no causative organism could be isolated—a
condition referred to as culture-negative infective
endocarditis.  Culture-negative  endocarditis is
particularly challenging as the lack of microbiologic
confirmation can delay definitive treatment.

Advanced Imaging Approach: Given the
inconclusive blood cultures, an 18F-
fluorodeoxyglucose (18F-FDG) PET/CT scan was
performed. The imaging revealed clear evidence of
increased metabolic activity in the aortic root,
suggesting an infectious process even in the absence
of positive blood cultures. The sensitivity of 18F-
FDG PET/CT in detecting inflammatory and
infectious activity was crucial in this case, thus
confirming the presence of an aortic root infection
that mirrored clinical suspicion (Klein Wassink et al.,
2018).

Intervention and Management: Armed with the
imaging confirmation, the clinical team instituted an
aggressive antibiotic regimen tailored to cover the
most likely pathogens associated with endocarditis in
repaired congenital hearts. Additionally, serial
PET/CT scans were scheduled to monitor the
response to therapy. Over a course of several weeks,
the metabolic activity in the aortic root showed a
gradual reduction, thereby corroborating the
effectiveness of the chosen management plan.

Discussion: This case highlights the importance of
advanced imaging modalities in scenarios where
standard diagnostic tests fail. Culture-negative
infective endocarditis represents a diagnostic
dilemma; however, the use of 18F-FDG PET/CT
offered critical information that bypassed the
limitations of traditional blood cultures. The imaging
not only confirmed the diagnosis but also provided a
means to objectively track therapeutic progress. For
pediatric patients with repaired cardiac lesions, such
as truncus arteriosus, early detection and effective
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treatment are vital to avoid the progression of
endocardial damage and associated complications
(Klein Wassink et al., 2018).

Case 4: Dental Anxiety and Delayed Care

Patient Background and Clinical Presentation: A
7-year-old patient with an unrepaired atrioventricular
(AV) canal defect had a history marked by
significant dental anxiety. The child’s parents,
fearful of the risks associated with anesthesia in the
context of CHD, consistently delayed dental
treatments. Consequently, the patient’s oral health
deteriorated, with multiple untreated caries and
periodontal inflammation serving as potential
niduses for bacteremia.

Initial Barriers and Consequences: The prolonged
neglect of routine dental care, compounded by
parental anxiety and fear of anesthesia-related
complications, led to uncontrolled dental decay.
Despite recommendations for regular dental
interventions, the delay created a setting ripe for the
development of infective endocarditis (IE).
Ultimately, the child presented with clinical signs of
IE, including persistent fever, malaise, and evidence
of embolic phenomena—findings that necessitated
urgent cardiac evaluation. This progression from
untreated caries to life-threatening endocarditis
illustrates the peril of deferring essential dental care
in patients with significant congenital heart
anomalies (Bailey et al., 2015).

Imaging and Intervention: Initial TTE, performed
once |IE was suspected, revealed vegetations on the
affected valve. The imaging findings, in conjunction
with clinical features, prompted immediate antibiotic
treatment. However, due to the severity of the
infection and the documented valve involvement, the
patient ultimately required surgical valve
replacement. Postoperative imaging confirmed the
resolution of vegetations, though the case served as a
somber reminder of the cascading impact of delayed
dental intervention.

Discussion: This case starkly illustrates the
repercussions of dental anxiety and untreated oral
disease in pediatric CHD patients. It emphasizes the
need for healthcare providers to address parental
concerns proactively and to explore alternative
sedation or behavioral management strategies that
can make routine dental care less daunting.
Educational initiatives and interdisciplinary
counseling can help mitigate such barriers,
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ultimately reducing the risk of endocarditis and
avoiding the need for invasive cardiac interventions
(Bailey et al., 2015; Lockhart et al., 2008). Early
engagement, clear communication about the risks of
untreated dental disease, and the utilization of safe
anesthesia protocols are critical components of care
in these vulnerable patients.

Case 5: Rural Access Challenges

Patient Background and Clinical Presentation: A
10-year-old patient with hypoplastic left heart
syndrome (HLHS) resided in a rural area where
access to specialized pediatric dental and cardiac
services was severely limited. HLHS constitutes one
of the most complex forms of congenital heart
disease, and these patients demand meticulous
monitoring and proactive management to prevent
complications such as infective endocarditis.

Challenges of Limited Access: In rural settings, the
scarcity of specialized pediatric dentists and pediatric
cardiologists can delay preventive and diagnostic
interventions. In this patient, routine dental care was
sporadic, and essential periodic cardiac imaging was
not readily available at local facilities. This
geographic barrier not only jeopardized the patient’s
dental and cardiac health but also posed considerable
risks should an infectious process develop.

Innovative Tele-Dentistry and Coordinated Care:
To overcome these challenges, the patient’s care
team embraced tele-dentistry and telemedicine as
innovative  solutions.  Through tele-dentistry
consultations, local healthcare providers were able to
conduct preliminary oral assessments and transmit
high-resolution images for remote evaluation by a
pediatric dental specialist based at a tertiary care
center. Simultaneously, regional cardiologists
collaborated via telemedicine to review and interpret
imaging studies, including TTE scans performed in a
nearby hospital.

This coordinated approach allowed for timely
adjustments to both dental and cardiac care plans.
Early detection of minor dental issues led to the
arrangement of scheduled preventive treatments at
the nearest dental facility, with antibiotic prophylaxis
tailored to the patient’s HLHS status. Moreover,
remote consultations ensured that scheduled cardiac
imaging was interpreted promptly, guiding
subsequent management decisions and minimizing
the risk of late-stage infective endocarditis
(Anderson, Thompson, & Meyer, 2015).
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Outcome and Discussion: The integration of tele-
dentistry and remote cardiac consultations not only
bridged the geographical divide but also ensured that
the patient received coordinated, high-quality care
that was comparable to that available in urban
centers. Regular follow-ups via telemedicine
prevented potential dental complications from
progressing to systemic infections and allowed for
continuous monitoring of the patient’s cardiac
function. This case exemplifies the potential of
technological innovations to mitigate access
challenges and optimize interdisciplinary care for
complex congenital heart conditions (Anderson et
al., 2015).

Overall Discussion and Conclusion

The five cases presented offer a comprehensive
overview of the multifaceted challenges and
successful interventions at the intersection of
pediatric dental care and advanced cardiac imaging.
They collectively reinforce several pivotal themes:

1. Preventive Strategies Are Paramount:
The case of the 8-year-old with Eisenmenger
syndrome demonstrates that well-timed,
comprehensive dental rehabilitation—when
performed under antibiotic coverage—can notably
reduce the risk of infective endocarditis. Preventive
dental care, especially in high-risk patients, is not
simply a matter of maintaining oral hygiene but is
essential to reduce systemic complications that may
exacerbate underlying congenital defects (American
Heart Association, 2018; Lockhart et al., 2008).

2. Advanced Imaging Improves Diagnostic
Accuracy: In cases where conventional imaging,
such as TTE, fell short—particularly in patients with
prosthetic valves or culture-negative IE—advanced
modalities like PET/CT and 18F-FDG PET provided
critical insights. The ability of these imaging
techniques to detect subtle metabolic changes and
inflammatory processes underscores their versatility
and indispensability in the modern evaluation of
infective endocarditis (Klein Wassink et al., 2018).

3. Barriers to Care Must Be Actively
Addressed: The case involving untreated dental
caries due to parental anxiety and fear of anesthesia
highlights the dire consequences of delayed dental
care. It calls for greater emphasis on educating
caregivers about the risks of untreated oral disease
and the importance of timely intervention. Similarly,
innovative approaches such as tele-dentistry and
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coordinated telemedicine consultations, as seen in together pediatric cardiology, dentistry, and

the HLHS case from a rural setting, demonstrate how
technology can surmount access barriers and ensure
continuous care (Bailey et al., 2015; Anderson et al.,
2015).

4, Interdisciplinary Collaboration Is Key:
Each case reiterates the necessity of clear
communication and cooperative decision-making
among dentists, cardiologists, and imaging
specialists. Integrated care protocols not only
facilitate early detection and treatment but also
enable the tailoring of individualized management
plans that account for both dental and cardiac risks.
The success stories presented here reflect the benefits
of a holistic, patient-centered approach (American
Heart Association, 2018).

In conclusion, these cases collectively advocate for a
paradigm shift from reactive to proactive care in
pediatric CHD patients. By integrating high-quality
dental care with state-of-the-art cardiac imaging,
healthcare providers can significantly reduce the
incidence of complications such as infective
endocarditis, prevent unnecessary morbidity, and
ultimately improve long-term outcomes. Future
clinical protocols should continue to develop and
refine these interdisciplinary models, leveraging
technological advances and innovative care delivery

methods to reach even the most underserved
population
VI. "From the Dental Chair to the Cardiac Lab:

Comprehensive Approaches in Managing Congenital
Heart Disease in Children"

(CHD) is among the most common congenital
anomalies, affecting approximately 1% of live births
globally (American Heart Association, 2018). As
medical advancements improve survival rates, the
long-term management of children with CHD
on mitigating secondary
complications and improving quality of life. Two key
areas of focus in this holistic care model are oral
health and cardiac imaging. These areas, though
seemingly unrelated, are intricately linked in the
management of CHD due to the risk of infective
endocarditis (IE)—a potentially fatal infection of the
heart valves or endocardium that often originates
from bacteremia stemming from poor oral health or
invasive dental procedures (Lockhart et al., 2008).

increasingly focuses

Comprehensive care for children with CHD thus
requires a multidisciplinary approach that brings
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advanced cardiac imaging. The interplay between
these specialties ensures early identification of
complications, effective preventive measures, and
timely therapeutic interventions. This article
explores the integration of dental care and cardiac
imaging in the management of CHD, presenting five
illustrative case studies that highlight the challenges
and solutions in providing holistic care for these
vulnerable patients.

I. Oral Health and CHD: The Silent Threat

Oral health plays a pivotal role in the management of
children with CHD. Poor oral hygiene and untreated
dental diseases serve as a reservoir for bacterial
dissemination, potentially leading to transient
bacteremia. This is particularly concerning in
children with structural heart abnormalities, where
turbulence in blood flow creates conditions
conducive to the adherence and colonization of
bacteria on cardiac (American Heart
Association, 2018). Studies have consistently shown
that children with CHD are at an elevated risk for
dental caries and periodontal disease compared to
their peers, a risk compounded by frequent
hospitalizations, restrictive diets, and side effects of
medications like diuretics, which reduce salivary
flow (Bailey, Swanson, & Chen, 2015).

tissues

Routine dental assessments and preventive
interventions, including prophylactic cleanings and
restorative procedures, are critical. When timed
appropriately and conducted wunder antibiotic
coverage, such measures significantly reduce the risk
of bacteremia and IE (Lockhart et al., 2008).
However, achieving optimal oral health in children
with CHD is fraught with challenges, ranging from
parental anxiety about dental procedures to barriers

in accessing specialized pediatric dental care.

II. Cardiac Imaging in CHD: Evolving
Paradigms

Cardiac imaging is central to the management of
CHD, offering noninvasive methods to diagnose,

monitor, and guide therapeutic decisions.
Echocardiography, including transthoracic
echocardiography (TTE) and transesophageal

echocardiography (TEE), remains the gold standard
for visualizing structural anomalies, quantifying
blood flow, and assessing cardiac function.
Advanced modalities like three-dimensional
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echocardiography and strain imaging have further
enhanced diagnostic accuracy (Sahn et al., 2003).

Nuclear medicine imaging, such as 18F-
fluorodeoxyglucose positron emission tomography
(18F-FDG PET) and myocardial perfusion imaging,
complements echocardiography by providing
functional and metabolic insights. These modalities
are particularly valuable in detecting complications
like prosthetic valve infections or culture-negative
IE, where conventional imaging techniques may fall
short (Klein Wassink et al., 2018).

The integration of imaging findings with dental care
is critical. For example, echocardiographic evidence
of turbulent blood flow or valvular lesions may
necessitate more aggressive oral health interventions
and strict adherence to antibiotic prophylaxis
guidelines. Conversely, early detection and treatment
of dental infections can improve the accuracy of
subsequent imaging studies by minimizing systemic
inflammation and hemodynamic disturbances.

VIIL "From the Dental Chair to the Cardiac Lab:
Comprehensive Approaches in Managing Congenital
Heart Disease in Children"

Congenital heart disease (CHD) is among the most
common congenital anomalies, affecting
approximately 1% of live births globally (American
Heart Association, 2018). As medical advancements
improve survival rates, the long-term management of
children with CHD increasingly focuses on
mitigating secondary complications and improving
quality of life. Two key areas of focus in this holistic
care model are oral health and cardiac imaging.
These areas, though seemingly unrelated, are
intricately linked in the management of CHD due to
the risk of infective endocarditis (IE)—a potentially
fatal infection of the heart valves or endocardium that
often originates from bacteremia stemming from
poor oral health or invasive dental procedures
(Lockhart et al., 2008).

Comprehensive care for children with CHD thus
requires a multidisciplinary approach that brings
together pediatric cardiology, dentistry, and
advanced cardiac imaging. The interplay between
these specialties ensures early identification of
complications, effective preventive measures, and
timely therapeutic interventions. This article
explores the integration of dental care and cardiac
imaging in the management of CHD, presenting five
illustrative case studies that highlight the challenges
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and solutions in providing holistic care for these
vulnerable patients.

I. Oral Health and CHD: The Silent Threat

Oral health plays a pivotal role in the management of
children with CHD. Poor oral hygiene and untreated
dental diseases serve as a reservoir for bacterial
dissemination, potentially leading to transient
bacteremia. This is particularly concerning in
children with structural heart abnormalities, where
turbulence in blood flow creates conditions
conducive to the adherence and colonization of
bacteria on cardiac (American Heart
Association, 2018). Studies have consistently shown
that children with CHD are at an elevated risk for
dental caries and periodontal disease compared to
their peers, a risk compounded by frequent
hospitalizations, restrictive diets, and side effects of
medications like diuretics, which reduce salivary
flow (Bailey, Swanson, & Chen, 2015).

tissues

Routine dental assessments and preventive
interventions, including prophylactic cleanings and
restorative procedures, are critical. When timed
appropriately and conducted wunder antibiotic
coverage, such measures significantly reduce the risk
of bacteremia and IE (Lockhart et al., 2008).
However, achieving optimal oral health in children
with CHD is fraught with challenges, ranging from
parental anxiety about dental procedures to barriers
in accessing specialized pediatric dental care.

II. Cardiac Imaging in CHD: Evolving
Paradigms

Cardiac imaging is central to the management of
CHD, offering noninvasive methods to diagnose,

monitor, and guide therapeutic decisions.
Echocardiography, including transthoracic
echocardiography (TTE) and transesophageal

echocardiography (TEE), remains the gold standard
for visualizing structural anomalies, quantifying
blood flow, and assessing cardiac function.
Advanced modalities like three-dimensional
echocardiography and strain imaging have further
enhanced diagnostic accuracy (Sahn et al., 2003).

Nuclear medicine imaging, such as 18F-
fluorodeoxyglucose positron emission tomography
(18F-FDG PET) and myocardial perfusion imaging,
complements echocardiography by providing
functional and metabolic insights. These modalities
are particularly valuable in detecting complications
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like prosthetic valve infections or culture-negative
IE, where conventional imaging techniques may fall
short (Klein Wassink et al., 2018).

The integration of imaging findings with dental care
is critical. For example, echocardiographic evidence
of turbulent blood flow or valvular lesions may
necessitate more aggressive oral health interventions
and strict adherence to antibiotic prophylaxis
guidelines. Conversely, early detection and treatment
of dental infections can improve the accuracy of
subsequent imaging studies by minimizing systemic
inflammation and hemodynamic disturbances.

Conclusion

Children with congenital heart disease (CHD)
require a harmonized approach to care that prioritizes
both oral health and advanced cardiac imaging to
mitigate the lifelong risks of infective endocarditis
(IE) and cardiac dysfunction. As highlighted in this
review, poor oral hygiene and untreated dental
infections significantly increase the likelihood of
bacteremia, with Streptococcus viridans and other
pathogens posing grave threats to vulnerable cardiac
tissue (Wilson et al., 2007; Thornhill et al., 2016).
Preventive strategies, including adherence to
antibiotic prophylaxis guidelines and early dental
interventions, are foundational to reducing IE
incidence, yet systemic barriers such as limited
access to specialized care and parental education
gaps persist (Stecksén-Blicks et al., 2017; AAPD,
2020).

Echocardiography remains indispensable for
diagnosing structural anomalies and monitoring IE
complications, offering real-time insights into
valvular function and vegetation dynamics (Lai et al.,
2018; Habib et al., 2015). However, its limitations in
complex anatomies necessitate complementary
nuclear imaging techniques. 18F-FDG PET/CT and
radionuclide scintigraphy have emerged as powerful
tools for detecting occult infections and
inflammatory processes, particularly in cases
involving prosthetic materials or culture-negative IE
(Saby et al., 2013; Erba et al., 2019). Case studies
demonstrate how these modalities guide targeted
therapies, reduce diagnostic delays, and improve
surgical outcomes.

To optimize care, multidisciplinary collaboration is
paramount. Integrated clinics bridging cardiology,
dentistry, and radiology can standardize pre-
procedural risk assessments, streamline post-IE
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monitoring, and address socioeconomic disparities in
care access. Future research should prioritize cost-
effective imaging innovations, such as hybrid
PET/MRI systems, and global initiatives to expand
telehealth and preventive dental programs. By
uniting oral health and cardiac imaging expertise,
clinicians can safeguard the long-term well-being of
children with CHD, transforming survival into
thriving.
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