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Agenda:
• Background, (periodontitis 
incidence, clinical features)

• Oral – Systemic link
• Pathogenesis (Immunology –
Chronic Infection)

• Intervention
• Take home message

The Oral (periodontal) Systemic (cardiac) Link.
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Collaboration between 
Periodontists and 

Cardiologists
Dentistry and Medicine Work Together to 

Improve Patient Care

An evidence-based program
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CVD and Periodontal Disease.
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Consensus Papers

• Clinical recommendations for treating 
patients with periodontal disease or 
cardiovascular disease are included 
in the consensus paper.
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$$$$$$
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Periodontal Disease: An Overview
• Chronic inflammatory disease, destroys 

the (alveolar) bone and gingival (gum) 
tissues supporting teeth.

• The American Academy of 
Periodontology (AAP) estimates that 3 
out of 4 Americans are affected by 
periodontal disease, ranging from mild 
gingivitis to more severe periodontitis.

• If left untreated mild cases of gingivitis 
can lead to (chronic inflammatory) 
periodontitis and then to tooth loss with 
numerous systemic co‐founding 
involvements.

In vivo
Anaerobic 
Chamber
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Cardiovascular Disease: An Overview

• Cardiovascular disease generally 
refers to conditions that involve 
narrowed or blocked blood vessels 
that can lead to a heart attack, chest 
pain (angina), or stroke.

• Inflammation is major risk factor for 
cardiovascular disease‐ as much or 
more than cholesterol. 

• The American Heart Association 
reports that cardiovascular disease is 
the leading killer of men and women 
in the United States.

• Cardiac arrest ‐???
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Common Risk factors for Cardiovascular 
Diseases and Periodontitis (WHO) 

1. Smoking 2.  Diabetes
3.     Obesity 4.   Glucose
5.     Alcohol 5.   Physical inactivity
7.     Blood pressure 8.   Systemic inflammation

• Smoking and Diabetes are Grade modifiers.
• They substantially influence the rate of progression of Periodontitis.
• Emerging risk factors include specific genetic factors and nutrition.

Inflammation!
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Peer Reviewed Evidence (high impact journals).
• 1,500 Systematic reviews
• 32 Qualitative synthesis
• Heterogenous quality
• Most reports include Type 2 diabetes 

and CVD
• Unclear evidence of causality.

Periodontitis  Tooth loss     Caries.

Diabetes  ‐ CVD,      ‐ Brain      ‐ Lung ‐ (Dementia, Psoriasis, Lung)
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Periodontitis: "an infectious disease resulting in inflammation within the 
supporting tissues of the teeth, with progressive gum/alveolar bone loss 
and eventual exfoliation/loss of teeth.”

• Mild periodontitis: 1 to 2 mm of clinical attachment (bone) loss 

• Moderate periodontitis: 3 to 4 mm of clinical attachment loss

• Severe periodontitis: 5 mm or more of clinical attachment loss

Periodontitis: (a chronic inflammatory disease)
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Vital human  
anaerobic chamber 
promoting virulent 

organisms
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Severe periodontal 
disease.

Etiology, no or 
insufficient/inadequate 

flossing, interdental 
brushes or wooden 

toothpicks.
Easily reversed with 

personal oral hygiene 
+ professional 

periodontal treatment.

Human
In vivo 

Anaerobic
Chamber
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Courtesy Dr Lin Kim.
Periodontist, California
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Suppuration
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AGENDA:

• Background (incidence PDD, 
clinical features)

• (Periodontal) Oral – Systemic Link
• Pathogenesis (Immunology –
chronic infection)

• Intervention
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PUTATIVE  BACTERIA. Pathogenic Dysbiotic Microbiome.

• Porphyromonas gingivalis (Pg)
• Prevotella intermedia (Pi)
• Actinobacillus actinomycetemcomitans (Aa)
• Eikenella corrodens
• Streptococcus intermedius

Red group of pathogens* Socransky

Antimicrobial therapy in Periodontics. Calif. Dent J., 21:51, 1993
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Chronic Periodontitis  
Chronic Inflammation
CRP Blood Test  +ve PDD

New Innovations - Inflammation
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Association, but not 
directly causative. Every 

organ system in the body!
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1 Substantial research,
PDD/CVD may be related.
2 Chronic infection Hyper‐
inflammatory state.
3 Direct bacterial invasion.
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Left healthy, Middle Bone loss + pocket

21

 Junctional epithelium (A and B), sulcular 
epithelium (B and C), free gingiva (C and D), 
attached gingiva (D and E), organized collagen.

BC-Bony crest; BP-Base pocket
P-pocket.  Inflammatory cells.

Increased magnification
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AGENDA:

• Background (incidence PDD, 
clinical features)

• Oral – Systemic link

• Pathogenesis (Immunology 
– Chronic Infection)

• Intervention
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What is Inflammation?
• Inflammation is the body’s first response to an injury.
• First phase, acute inflammation (good).
• Chronic inflammation (bad) is harmful causing (irreversible) tissue 

destruction (fibrosis/scar tissue).
• Can negatively affect all organs and tissues of the body.
• Prolonged process - tissue destruction + acute inflammation  proceed 

concurrently..
• Several pro-inflammatory biomarkers of inflammation include C-

reactive protein, IL6; IL18 etc..

• Research suggests that managing the inflammatory burden of one disease 
may help reduce the risk for the other.
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CVD and Periodontal Disease.
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CVD and Periodontal Disease.
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Periodontal treatment decreased 
both IL6 and Hs‐CRP levels.

Literature
+

Evidence.
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• This review underscores the crucial role of neutrophils in the pathogenesis of periodontitis 
and the complex link between neutrophil dysfunction, local inflammation and systemic 
comorbidities.

• The persistent inflammatory state in periodontitis can lead to aberrant neutrophil 
activation and a sustained release of proinflammatory mediators, finally resulting in 
tissue damage, bone resorption, and disease progression. 

• Growing evidence (2023) now points to the correlation between periodontitis and 
systemic comorbidities. 

• The release of inflammatory mediators, immune complexes, and oxidative stress 
by neutrophils, bridge the gap between local and systemic immunity, thus 
highlighting neutrophils as key players in linking periodontal inflammation to 
chronic conditions, including cardiovascular diseases, diabetes mellitus, and 
rheumatoid arthritis
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• (470) Cardiac surgery patients
• 3 inflammatory groups based on CRP and 
Fibrinogen: Low (<CRP <0.39mg/dL and 
FBG <366 mg/dL), medium,  and high
>(CRP 0.39mg/FBG >366 mg/dL)

• Post operative mortality similar for all 
groups.

• Post operative infections more prevalent 
in the high inflammatory group.

• >48 months survival, worse for high 
inflammatory group, including LVEF.

D’Agostino D, et al. (2019) 
https://doi.org/10.3390/antibiotics8040176
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• 5‐year monitor PDD + changes in 
hypertension and systemic 
inflammation. 

• Monitored inflammatory biomarkers, 
WBC and CRP

• Poor PD health patients demonstrated 
elevated systolic BP + increased 
hypertension risk.

• Higher WBC and CRP associated 
systemic inflammation 
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• This systematic review and 
meta‐analysis evaluated the 
effect of NSPT on HbA1c in 
periodontitis patients 
without DM.  

• A significant reduction in 
the HbA1c  is noted.
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CRP levels are 
substantially elevated in 
patients with 
periodontal disease 
(periodontitis).
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3 groups:
Group A, 50 periodontally healthy subjects, CRP 0.04820mg/dl.
Group B1+B2: 25 each, periodontally diseased, CRP 1.678mg/dl.
Group B1 no periodontal treatment – CRP remained elevated.  
Group B2 received treatment – CRP reduced to 0.9992 2 months post 
periodontal treatment.
(Range of CRP in health, 0.3‐1.mg/dl)
BL: Periodontitis (chronic inflammatory disease enhances systemic 
inflammatory markers (incl. CRP, reduced by appropriate periodontal 
treatment.
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6 months, significant improvement in 
endothelial function (assessed by 
measurement of the diameter of the brachial 
artery during flow).
Improvement was noted in periodontal 
health status and plasma levels of soluble E‐
selectin.
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AGENDA:

• Background (incidence PDD, 
clinical features)

• Oral – Systemic link
• Pathogenesis (Immunology –
Chronic Infection)

• Intervention

Amputated or exfoliated body parts.
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Medical practitioners revealed low 
levels of knowledge on the oral and 
systemic disease interrelationship.   
Conducting webinars on the oral‐
systemic health interrelationship seems 
to improve the overall knowledge and 
understanding of medical practitioners. 
Reverse holds true for dentists.  

Colin Richman DMD;  www.IntegratedDentalSeminars; richmancs@gmail.com 36

Healthy tooth with great bone, left side
Periodontitis afflicted tooth with bone loss and a very 

deep pocket right side.
Both situations might be equally asymptomatic with no 

patient awareness.
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Warning signs – Periodontal Disease.
Elevated 
A1C

Attach to medical history; review by 
a clinical staff person. Refer for 
intervention to a periodontist 

(preferably).
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Potential suggested protocol for medical management.
Blood chemistries for pro‐inflammatory biomarkers, including (if possible): IL-6, IL17,IP-10, TNF-alpha, MMP-2MM-9, CRP, and any other marker available through a routine blood draw.
I. The patient’s medical history should routinely include a segment devoted to oral health.  The warning signs of periodontal disease include:

1. Do your gums bleed when you brush or floss? (Y/N)
2. Do you smoke or have an elevated A1C (Diabetic or pre-diabetic)
3. Are they swollen and/or tender? (Y/N)
4. Do you have bad breath? (Y/N)
5. Are any teeth loose or shifting? (Y/N)
6. Did either of your parents lose their teeth because of periodontal disease (gum disease), or lose their teeth at an early age? (Y/N)
7. Has your hygienist told you that you have gum disease or bone loss? (Y/N)
8. When did you last have a comprehensive dental and oral examination plus comprehensive x-rays? (months or years). 
9. Do you floss or use any item to clean in between your teeth every day? (Y/N)

10. Two or more yes answers to the above are indicative of Periodontitis/Periimplantitis, and its associated infection and inflammatory processes. 

II. A support clinical staff person or physician should then refer the patient to a periodontist, certified in the use of the LASER ASSISED PERIODONTAL THERAPY(LANAP).  See below for more detail.
III. A copy of the pre-treatment blood panel should be provided to the periodontist, to determine the values of appropriate cytokine biomarkers, prior to the initiation of periodontal therapy.  Biomarkers might 

include, if available IL-6, IL17, IP-10, TNF-alpha, MMP-2MM-9, CRP and any other available pro-inflammatory biomarker. 
IV. A specific simplified referral form for this referral is available from this author.  It may help the patient with insurance re-imbursement perhaps through their medical carrier. 
V. The periodontist must be trained and skilled in using an FDA approved laser for Enhanced Root Surface Debridement, (ERSD), and regeneration of lost periodontal tissue, due to the hyper-inflammatory 

response associated with Periodontitis. The Laser Assisted New Attachment Protocol (LANAP), by Millennium Dental Technologies meets this requirement.[Dang and Rallan, 17] 
VI. The periodontist’s office will obtain comprehensive periodontal records, including appropriate radiographs, periodontal charting, indices of disease activity and mobility patterns as well as a caries

examination.  An appropriate diagnosis and treatment plan will then be established.
VII. A salivary sample (obtained from the patient and mailed to an appropriate laboratory) and analyzed by an Oral DNA certified laboratory to identify microbial pathogens associated with the patient’s 

condition.  The laboratory will suggest an appropriate antibiotic or poly-antibiotic regimen to facilitate the therapy This may include oral microbial sensitivity testing.
VIII. Teeth with poor long-term prognoses will be removed during the non-invasive laser treatments for periodontitis. The LANAP protocol will sterilize the deeper periodontal pockets harboring a virulent 

dysbiotic anaerobic flora, eliminating the infective and  inflammatory component of the pocket and associated disease process.[McCawley, McCawley, 18]
IX. Guidelines for tooth extraction include loose teeth with less than 25% remaining bone plus significant mobility. These teeth will probably not respond to the treatment listed above. Teeth with extensive 

decay involving the pulp chamber should be extracted during this same therapy appointment.  Teeth with small to moderate cavities will be temporarily restored by the treating periodontist using temporary 
restorative materials.

X. Laser driven periodontal treatment strategies are essentially non-invasive, with favorable clinical results achieved in 2-4 weeks. This treatment intervention is appropriate even for patients with advanced 
medical conditions. (In contrast traditional interventional surgical periodontal therapies take many months to complete and then a further few months waiting for tissue maturation).

XI. Appropriate preventative counselling, and debridement therapy will be initiated by the periodontist, within the first week following the initial consultation. This entire phase of treatment should take no 
longer than one week to complete.

XII. A post treatment evaluation will be completed subsequently. At this visit final records including a further microbial sample, may be obtained to ensure that adequate decontamination of the infected 
periodontium has been achieved. 

XIII. The patient will then be referred back to the referring physician to initiate the prescribed medical intervention.
XIV. A follow up blood panel should eventually be completed by the attending physician’s personnel for comparison of pre- and post-treatment biomarkers, associated with pathogenic oral microbes.
XV. Both short and long-term success depend on a patient compliant with self-initiated preventative measures and committed to professional tooth cleaning every three to four months for long-term success.

See handout
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LANAP Protocol-suggested (8 steps) (Evidence based)

Diagnose  - Disinfect  - SRP   - RAP    - Clot  - Compress - Occl.  - PMT

ERSD - Debridement, Phase 1 PRT – Pocket Reduction Therapy/Regeneration
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AGENDA:

• Background (incidence PDD, 
clinical features)

• Oral – Systemic link
• Pathogenesis (Immunology –
Chronic Infection)

• Intervention

• Take home message
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Courtesy Dr Lin Kim.
Periodontist, California
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• The deeper the pocket, 
the more anerobic the 
environment fostering 
more virulent anaerobes.

• Associated with a hyper-
immunological response, 
pro-inflammatory 
cytokines, resulting in  
alveolar bone 
destruction.
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• Healthy on the left, 
severe disease, right.

• Etiology, < flossing, 
toothpicks or 
Interdental Plaque 
Control.  

• Easily reversed with 
personal/professional 
treatment.
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Literature abundant. 
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Future directions, 
but already 

available in 2023.
AI for detection of 

periodontal 
disease.
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Clinical observation
No evidence.
MAYO 1919
‘Poor oral health,
poor systemic health’

1919‐2024
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Agenda:
• Background, (periodontitis 

incidence, clinical features)
• Oral – systemic link
• Pathogenesis (Immunology –

chronic infection)
• Intervention
• Take home message

The Oral (Periodontal)-Systemic Link
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