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Abstract

Context: Open heart valve surgery is associated with a significant risk of infective endocarditis (IE), often linked to oral

infections. Despite existing guidelines recommending dental evaluations before surgery, there is no standardized protocol for

dental imaging and treatment in this high-risk population. This study aims to present the first evidence-based protocol for

dental imaging and treatment to systematically identify and address oral infections, thereby reducing perioperative risks and

improving outcomes.

Evidence Acquisition: A comprehensive review of current literature on the relationship between oral infections and infective

endocarditis was conducted. Existing guidelines from the American Heart Association (AHA) and European Society of

Cardiology (ESC) were analyzed. Imaging modalities were integrated into the proposed protocol for preoperative dental

evaluation. A risk-based classification system for common dental conditions and antibiotic prophylaxis was developed.

Results: The protocol utilizes Imaging techniques to detect oral infections and conditions that could lead to bacteremia, such

as dental caries, periodontal disease, and impacted teeth. It also introduces a risk-based approach for managing dental

conditions, prioritizing treatments based on urgency, and recommending appropriate antibiotic prophylaxis. This

interdisciplinary approach enhances collaboration between dental and cardiac care teams.

Conclusions: This study introduces a novel dental imaging and treatment protocol for patients undergoing open heart valve

surgery, significantly reducing the risk of infective endocarditis. By addressing oral health systematically before surgery, this

protocol improves surgical outcomes and sets a new standard of care for cardiac patients. Future research should validate its

effectiveness across diverse healthcare settings and evaluate its long-term impact on patient outcomes.
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1. Context

Infective endocarditis (IE) is a major concern for

patients undergoing open heart valve surgery, especially

in those with preexisting dental infections. Infective
endocarditis is often associated with bacteremia from

oral pathogens, particularly Streptococcus viridians,
which can spread to heart valves and lead to severe

complications (1). The American Heart Association (AHA)

(2) and European Society of Cardiology (ESC) (3)
guidelines stress the importance of dental evaluations

before cardiac surgery. Current guidelines focus on
general principles but fail to provide specific

recommendations for imaging modalities, treatment

prioritization, and antibiotic prophylaxis (2, 4).

This study proposes the first evidence-based dental

imaging and treatment protocol specifically designed
for patients undergoing open heart valve surgery. The

protocol aims to prevent perioperative complications by
detecting and managing oral infections, prioritizing

treatment, and incorporating antibiotic prophylaxis. By

utilizing imaging and offering targeted
recommendations for dental care, this protocol sets a

new standard for preoperative management of cardiac

patients.

2. Evidence Acquisition

A comprehensive review of existing literature on the

association between oral infections and infective

endocarditis was conducted. Current guidelines from
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the AHA and ESC stress the importance of dental

evaluations, but do not provide specific protocols for

imaging, treatment prioritization, and antibiotic
prophylaxis. The study reviewed imaging modalities

used in dental diagnostics, including panoramic
radiographs, periapical radiographs, bitewing

radiographs, and cone beam computed tomography

(CBCT).

Additionally, we developed a risk-based classification

system for common dental conditions associated with

IE. This classification system categorizes conditions as

high, moderate, or low risk, determining the necessary

course of action for treatment and the requirement for

antibiotic therapy before surgery.

3. Results

This study presents a detailed protocol integrating

advanced dental imaging techniques with a risk-based

classification system for dental conditions.

Untreated oral infections can lead to bacteremia

during invasive dental procedures or even routine daily
activities, such as chewing or brushing (5). This

transient bacteremia poses a significant risk for patients
with compromised cardiac health, particularly those

with prosthetic valves or prior history of IE (3).

The most common oral health conditions associated

with IE include:

- Dental caries: If untreated, these can progress to

pulpitis and periapical abscesses (6).

- Periodontal disease: Chronic periodontal

inflammation can lead to persistent bacteremia (4).

- Impacted or partially erupted teeth: These are prone

to infection due to bacterial entrapment (2).

Identifying and addressing these conditions before

cardiac surgery is essential to minimizing risks and

ensuring optimal patient outcomes (3).

Dental imaging plays a crucial role in detecting

infections or conditions that could lead to bacteremia
and subsequently increase the risk of infective

endocarditis. Comprehensive dental imaging helps

identify sources of infection, such as untreated caries,

abscesses, and periodontal disease, enabling timely

intervention before surgery (7). The following imaging
modalities are recommended:

3.1. Panoramic Radiographs

- Provide a wide field view of the teeth, jaws, and

maxillary sinuses.

- Help detect dental caries, root pathology, impacted

teeth, and other abnormalities that could serve as

infection sources.

- Recommended as an initial imaging study to assess
the overall oral health of the patient.

3.2. Periapical Radiographs

- Focused on specific areas to reveal localized

infections at the root tips or surrounding bone.

- Essential for diagnosing periapical abscesses,

pulpitis, and other dental infections.

3.3. Bitewing Radiographs

- Primarily used to detect interproximal caries and

evaluate alveolar bone loss due to periodontal disease.

- Recommended in patients with suspected or known

proximal caries or early periodontal disease.

3.4. Cone Beam Computed Tomography

- Provides 3D imaging for complex cases where

conventional imaging may not provide sufficient detail.

- Useful for impacted teeth, jaw lesions, and cases
where surgical planning for tooth extraction or

endodontic therapy is required.

By incorporating these imaging modalities, dental

professionals can comprehensively assess the patient’s

oral health status and address any potential infection

sources that could contribute to IE.

The following table categorizes common dental

conditions according to their description,

recommended treatments, rationale, and the necessity

for antibiotic therapy prior to surgery (Table 1).

Antibiotic prophylaxis is essential for patients with

high-risk dental conditions to prevent bacteremia
during invasive dental procedures. The AHA guidelines

suggest the following antibiotic regimens:

3.5. Standard Regimen

- Amoxicillin 2 g orally, 1 hour before the procedure.

3.6. Penicillin Allergies

- Clindamycin 600 mg orally, 1 hour before the

procedure.

- Azithromycin 500 mg orally, 1 hour before the

procedure.

- Cephalexin 2 g orally, 1 hour before the procedure.

3.7. Timing and Implementation of Dental Treatment

3.7.1. Timing of Dental Clearance
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Table 1. Overview of Common Dental Conditions, Their Treatments, and Considerations for Antibiotic Therapy Prior to Surgery

Dental
Condition Description Recommended Treatment Rationale

Antibiotic Therapy Before
Surgery

Dental caries
Localized decay in enamel or
dentin. Restoration (filling or crown)

Prevents progression to pulpitis or abscess
formation.

Not required unless associated
with acute infection or cellulitis.

Pulpitis
Inflammation of the dental pulp,
often due to deep caries.

Root canal therapy (RCT) or
extraction (if tooth is non-
restorable).

Eliminates potential source of infection and
prevents abscess formation.

Not required unless symptoms of
infection (e.g., fever, swelling).

Periapical
abscess

Infection at the root tip or
surrounding bone.

Root canal therapy if salvageable;
otherwise, extraction.

Prevents systemic dissemination of infection,
including bacteremia.

Required if abscess is draining or
systemic signs of infection exist.

Periodontal
disease

Gingival inflammation or bone
loss due to plaque or calculus.

Scaling and root planning;
extraction for advanced cases.

Reduces bacterial load and resolves chronic
inflammation, which can be a source of
bacteremia.

Required if periodontal pockets >
6 mm are associated with
infection.

Impacted
teeth

Partially or fully impacted teeth
prone to pericoronitis or
infection.

Extraction if symptomatic or signs
of inflammation are present.

Prevents recurrent infections, which may lead
to bacteremia during postoperative recovery.

Required if pericoronitis or
adjacent infection is present.

Non-restorable
teeth

Teeth with advanced decay or
structural damage.

Extraction Eliminates potential foci of infection, which
could become a source of bacteremia.

Not required unless signs of acute
infection are present.

Soft tissue
infections

Oral infections such as cellulitis
or abscesses.

Antibiotics for acute infection,
followed by definitive treatment.

Controls systemic spread of infection and
resolves acute oral infections that may lead to
bacteremia.

Always required prior to
definitive dental treatment.

- Dental clearance should ideally be completed 2 - 4
weeks before surgery to allow for adequate healing of

any treated dental conditions.

- Emergency dental treatments (e.g., abscess

drainage) should be completed no later than 7 days

before surgery, in close coordination with the cardiac

surgery team.

3.8. Risk-Based Prioritization

- High-risk conditions: These require immediate

intervention (e.g., abscesses, advanced periodontitis,

symptomatic impacted teeth).

- Moderate-risk conditions: Conditions such as caries

or mild periodontal disease should be addressed before

surgery but without urgency.

- Low-risk conditions: Asymptomatic dental

conditions can be safely managed after surgery if

necessary.

3.9. Postoperative Dental Care

3.9.1. Early Postoperative Period

- Avoid elective dental procedures during the first 6

months post-surgery to allow stabilization of prosthetic
valves.

- Maintain rigorous oral hygiene to prevent gingival

inflammation and infection.

3.10. Long-Term Maintenance

- Regular dental checkups every 3 - 6 months to

monitor oral health.

- Continued emphasis on preventive care, including
fluoride treatments and antimicrobial mouth rinses.

4. Conclusions

The proposed dental imaging and treatment

protocol represents a significant advancement in

preoperative care for patients undergoing open heart

valve surgery. By addressing oral health systematically,

this approach reduces the risk of infective endocarditis,

improves surgical outcomes, and establishes a new

standard of care for cardiac patients. Future research

should focus on validating the protocol’s effectiveness

across diverse healthcare settings and evaluating its

impact on long-term patient outcomes.
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