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Promoters of Chronic 
Degenerative Diseases

All promoters of chronic degenerative diseases 
share one common denominator: they 
cause/promote/result in:

Increased Oxidative Stress



Promoters of Chronic 
Degenerative Diseases

All chronic disease is the result of the following 
factors, singularly or in combination:

1. Infection-related toxins
2. Toxins unrelated to infections
3. Inadequate antioxidant/nutrient ingestion
4. Increased oxidative stress from compromised 

metabolic pathways secondary to genetic 
shortcomings

5. Hormonal deficiencies/imbalances



Infections and Toxins:
Common Denominator

Question:
What do all toxins and infections have in 
common?

Answer:
All infections and all toxins cause cell/tissue 
damage and produce symptoms by increasing 
oxidative stress. No exceptions.



Increased Oxidative Stress
and Redox Physiology

The biomolecules of the body (enzymes, proteins, fats, 
sugars, structural molecules, etc.) exist in either a 
reduced or an oxidized state. Rarely, a biomolecule
might be chemically inert and not be technically 
oxidizable, although it would still be technically in a 
reduced state, with a full contingent of elections. 

When reduced, the biomolecules have their optimal state 
of electron repletion/saturation; oxidized biomolecules
are in a state of electron depletion. Reduced 
biomolecules are in a state of optimal physiological 
function; oxidized biomolecules are in a state of 
decreased to absent physiological function.



Increased Oxidative Stress
and Redox Physiology

Furthermore, as oxidative stress increases and the redox
balance ratio decreases, there is less effective electron 
flow in a given tissue, organ, multicellular, or cellular 
microenvironment. Redox molecules, like vitamin C, 
promote these vital microcurrents and facilitate the 
maintenance of healthy transmembrane electrical 
potentials.

The health of any area of the body is directly related to its 
ability to permit electron flow through the tissues. 
Oxidized biomolecules block this flow, or severely 
impede it, depending on their prominence 
(concentration) in a given area of the body.



Increased Oxidative Stress
and Redox Physiology

The degree to which a tissue, organ, or a specific 
microenvironment in the body is optimally 
functional (wellness) versus being decreased in, 
or devoid of, function is directly related to the 
ratio of how many biomolecules are reduced to 
how many biomolecules are oxidized (redox ratio: 
reduction/oxidation) in that area of the body.

A higher redox ratio reflects better physiological 
function and health; a lower ratio reflects different 
degrees of disease.



Treatment Principles for 
All Chronic Degenerative Diseases

1. Prevent/minimize new daily toxin exposure 
(environmental, dental, dietary, digestive)

2. Neutralize existing toxins present in body
3. Excrete toxin stores in a non-toxic, or minimally toxic, 

manner
4. Resolve infections, and eliminate the reasons for 

contracting new infections
5. Supplement/Eat optimally to maximize the 

antioxidant/nutrient  status of the body as completely as 
possible

6. Address hormone imbalance, typically deficiencies of 
testosterone, estrogen, and/or thyroid hormone



Primary Sources of 
Oral Infection/Toxicity

1. Root canal-treated teeth
2. Other chronically infected teeth (typically asymptomatic, 

with chronic apical periodontitis (CAP) radiolucencies)
3. Acutely, symptomatically infected teeth
3. Chronic periodontal (gum) infection/inflammation
4. Cavitational gangrene (old extractions and around root tips 

of root canal-treated teeth)
5. Chronically infected tonsils (draining root canals and other 

infected teeth)
6. Infected dental implants
7. Toxic metals (mercury, nickel, etc.)



Primary Sources of 
Oral Infection/Toxicity

In terms of overall public health, the primary 
reasons for MOST chronic degenerative diseases 
are:

1. Root-canal treated teeth
2. Asymptomatic infected teeth
3. Symptomatic infected teeth
4. Chronic gum disease (frequently leading to #1, 

#2, and #3)
5. Chronically infected tonsils (often secondary to 

#1, #2, #3, and #4)



The Root Canal-
Treated Tooth

Over 5000 consecutive extracted root canal-treated teeth were 
examined and analyzed. 100% had pathogens and highly 
potent pathogen-related toxins. If there does exist a non-
toxic root canal-treated tooth, it remains to be found and 
reported. Of note, “normal” teeth extracted for orthodontic 
purposes and analyzed showed no toxins or pathogens.

All root canal-treated teeth continually produce endogenous 
toxins as the pathogens proliferate. Root canals that have 
been “identified” as infected have been found to have fungi, 
viruses, and over 460 different types of bacteria. (Siqueira, 
2009 [19828883]) Any combination from this array of 
microbes and pathogens, however, represents what can be 
found in all root canal-treated teeth.



The Root Canal-
Treated Tooth

Once it is realized that all root canals are chronically infected, the mainstream 
dental literature provides the evidence clearly showing the wide array of 
pathogens and microbes that are present in these treated teeth. (Vidana
2011 [21155997]; Nobrega 2013 [23408792]; Siqueira 2013 [23554416])

Furthermore, this literature also documents the presence of endotoxins in these 
teeth. On the teeth that the researchers “acknowledged” to be infected, 
endotoxins were found to be present in 30 of 30 such teeth (Gomes 2012 
[22794210]) A similar study found endotoxins in 21 of 21 root canals 
acknowledged to be infected. (Martinho 2011 [21238796])

Another study that looked at “asymptomatic” and symptomatic root canals, the 
DNA of bacterial pathogens was seen in 34 of 34 patients. (Rocas 2011 
[21846535])

Finding a sterile root canal-treated tooth would be as amazing as finding a 
sterile mouth; either finding simply does not exist, as it is the mouth that 
“feeds” the remaining pulp and apex with microbes and pathogens.



Root Canal-
Treated Tooth

1. Fatally-flawed procedure, assuring chronic infection 
100% of the time, although infection/toxin 
dissemination is not inevitable

2. Immune system no longer has access to much of the 
tooth, or to the dentinal tubules

3. Fluid flow reversal post-procedure
4. Anaerobic environment—enormous toxicity
5. “Successful” procedure results in a pain-free, well-

sealed albeit still infected, tooth; with debulking of 
infectious/toxin content



Root Canal-
Treated Tooth

6. For the molars and larger teeth, a perfect endogenous 
delivery system of pathogens and toxins into the venous 
blood and lymphatic drainage

7. From the draining veins, first high-pressure blood 
vessels to receive the pathogens/toxins: coronary 
arteries (and then the cerebral arteries)

8. From the draining lymphatics, a chronic to-and-fro 
sharing of the pathogens/toxins with the lymphatic 
circulation of the breast(s)



Root Canal-
Treated Tooth

Always highly toxic, but variably toxic, depending on:
1. Unique pathogen flora (bacteria, viruses, fungi, protozoa) and their 

interactions [Waltimo, 2003 (12764075); Noir, 2004 (15574679); 
Siqueira, 2007 (18278296)]

2. The tooth involved (small incisor versus large molar)
3. Containment; the degree to which the supporting bone becomes cavitated, 

further facilitating dissemination
4. Genetic predisposition to different diseases
5. How long the root canal has been present
6. The quality and quantity of nutrition and supplementation
7. Hormonal status, especially thyroid, directly and strongly affecting the 

likelihood and degree to which focal infection can spread and re-situate, 
as in the coronary and cerebral artery endothelial layers

8. Age and general health of the patient (significant osteopenia, osteoporosis 
elsewhere in the body?; immunocompromised?)



Chronic Apical
Periodontitis (CAP)

“Apical periodontitis is a group of inflammatory 
diseases caused by microorganisms (mainly 
bacteria) infecting the necrotic root canal 
system. The process starts after pulp necrosis 
as a result of caries, trauma or iatrogenic 
procedures, when bacterial invade and 
colonize the root canal system.” (Siqueira, 
2007 [18278296])



Chronic Apical
Periodontitis (CAP)

“Apical periodontitis is a sequel to endodontic 
infection and manifests itself as the host defense 
response to microbial challenge emanating from 
the root canal system.” 

“Initially, the tooth pulp becomes infected and 
necrotic by an autogenous oral microflora.” (Nair, 
2004 [15574679])

CAP demonstrates characteristic radiolucencies at 
the root tips, which represent both cystic and non-
cystic infected lesions



Chronic Apical
Periodontitis (CAP)

The radiolucencies of CAP always indicate the 
presence of chronic infection and a necrotic tooth 
pulp.

The presence of microbes/pathogens is required for 
a pulp breach to develop CAP:

In germ-free rats with molar pulps exposed to the 
oral cavity, no CAP developed, while control rats 
with a conventional flora developed massive 
periapical radiolucencies. (Kakehashi, 1965 
[14342926])



Chronic Apical
Periodontitis (CAP)

“Apical periodontitis (AP) is a complex 
mutlifactorial condition originating from an 
infected necrotic pulp or a failed endodontic 
treatment. AP often develops 
asymptomatically, and the prognosis is 
typically less favorable when it is detected 
late.” [Emphasis mine]. (Berlinck, 2015 
[25760068])



Regular X-ray
vs. 3D Digital X-ray

In root canal-treated teeth, which are all infected, regular
X-ray shows clear chronic apical periodontitis
(radiolucencies from bone resorption secondary to 
infection) between 40 to 70% of the time, largely 
dependent on the quality of the X-ray and the 
experience of the interpreting dentist. DeMoor, 2000 
[11307451]; Saunders, 1998 [9744239]; Gunduz, 2011 
[21689415]; Weiger, 1997 [9550033]. A post-mortem 
study also showed that digital X-ray exam was 
significantly better in finding lesions 
histopathologically documented to be CAP than regular 
X-ray. (Kanagasingam, 2016 [27063356]).



Regular X-ray
vs. 3D Digital X-ray

In one revealing study a careful examination was made of the same 46 root 
canal-treated teeth with regular X-rays and then with the 3D Digital X-rays. 

Periapical radioluciencies (infection) were seen on 70% of the 2D exams and 
on 91% of the 3D exams. Lofthag-Hansen, 2007 [17178504] Another 
study reported similar numbers with even greater accuracy for the 3D 
exams. (Leonardi Ditra, 2016 [26902914]. MRI imaging appears to be very 
comparable in accuracy and detail to 3D imaging. (Geibel, 2015 
[25594373]

While infection is always present in root canals, pathology is clearly very often 
missed by regular X-rays, especially with less critically interpreted studies. 
Even though the root canal-treated tooth is always infected, radiolucencies
indicate greater infectious load at the root tip and can more easily convince 
the otherwise reluctant dentist to extract the chronically infected tooth.



Root Canal and CAP



Severe Decay and CAP



Chronic Apical
Periodontitis (CAP)

Chronic apical periodontitis and chronic coronary artery 
disease:

In a study of 103 patients undergoing coronary 
angiography 65% had coronary artery disease and 42% 
had CAP. Patients with CAP had a 2.8 times higher 
risk of coronary artery disease. (No differentiation 
between CAP in teeth with root canal treatments versus 
those without. This indicated that CAP was 
independently associated with coronary artery disease 
in this study. (Costa, 2014 [24461397])



Inflammation and
Coronary Artery Disease

Inflammation is now accepted as the primary cause 
for initiating and evolving atherosclerosis.
[Rosenfeld (2013), 23357128]

Furthermore, atherosclerosis is now considered a 
chronic inflammatory disease [Legein (2013), 
23430000]



But What Causes the
Chronic Inflammation?

Inflammation requires a pro-oxidant presence; for coronary 
artery disease, this is the seeding of pathogens and 
associated toxins from oral infectious sources into the 
coronary endothelium. When the seeding does not stop, the 
immune inflammatory response becomes chronic, and it 
becomes the disease it was designed to prevent.

As Hal A. Huggins, DDS, MS, the founder
of Biological Dentistry, put it:

“You can’t dry off while
you are still in the shower.”



But What Causes the
Chronic Inflammation?

Pathogens, along with their associated toxins, are now 
accepted as a major (perhaps nearly entire?) reason for 
chronic inflammation at all stages of atherosclerosis 
[Bzowska (2012), 22556042]

Periodontal disease has long been clearly “linked” to the 
presence and evolution of atherosclerosis [Andriankaja
(2011), 21375559; Shrihari (2012), 22313976]. 

Periodontal disease (gum infection) has also been 
recognized as an independent risk factor for coronary 
artery disease [Humphrey (2008), 18807098].



Root Canal-
Treated Tooth

Root Canals and Heart Attacks:

The DNA of oral pathogens typical for root canal and gum 
infection flora has consistently been identified in
coronary atherosclerotic plaque [Haraszthy (2000), 
11063387; Mattila (2005), 16277580; Mahendra
(2010), 20657096] 

Also consistent with this poly-pathogen oral presence, a 
bacterial diversity of >50 different species has been 
identified in atherosclerotic lesions obtained via 
atherectomy. [Ott (2006), 16490835]



Root Canal-Treated Tooth
and Myocardial Infarction

Root Canals and Heart Attacks:

DNA of pathogens typical for periodontal infection and 
endodontic (root canal) origin were present in the blood 
clots aspirated from patients with acute myocardial 
infarction. [Pessi (2013), 23418311]

101 patients: endodontic (root canal-treated tooth) origin—
78%; periodontal origin—35%

Total amount of DNA found in the clots was 16 times higher
than was present in just the arterial blood



CAP and
Endodontic Therapy

CAP radiolucencies correlated with aortic atherosclerotic 
burden. This burden increased with age and the number 
of CAP radiolucencies.

Interestingly, CAP in teeth receiving root canal treatments 
did not show the same quantifiable correlation, 
probably indicating a positive result from debulking
the apical infection with sealing off between the 
evacuated pulp and the apex. (Petersen, 2014 
[24338091]). Pre-existing CAP was the reason for root 
canal treatment 13% of the time in another study. (Kim, 
2014 [25110645])



Chronic Apical
Periodontitis (CAP)

Since there is already clear-cut documentation that root 
canal-treated teeth directly cause many heart attacks, 
this study by Petersen et al. indicates that the 
asymptomatic CAP-afflicted tooth will be expected to 
have an even greater negative impact on the coronary 
arteries and on chronic degenerative disease than the 
root canal-treated tooth. 

Both are bad, but asymptomatic, untreated CAP would 
appear to be worse.



How Common is Chronic Apical
Periodontitis (CAP)?

In a study using standard panoramic X-rays, 4,617 teeth in 
206 adults were examined. 6.6% of all teeth demonstrated 
CAP, and 40.4% of root canal-treated teeth showed CAP. 
(De Moor, 2000 [11307451])

The improved resolution of 3D X-ray, not utilized in this 
study, would indicate that higher quality X-ray would be 
expected to find CAP in 10 to 15% of all teeth examined.

This examination for CAP was done on asymptomatic teeth, 
and does not include data on the many teeth that are 
symptomatic and painful secondary to the infection.

This should not be a surprise, since most root canal-treated 
teeth have variable degrees of CAP, and are completely 
asymptomatic. (Garcia, 2007 [18059244])



How Common is Chronic Apical
Periodontitis (CAP)?

A Nigerian study looked at routine full mouth dental 
X-ray examination in 285 patients, ages ranging 
between 18 and 60.

Apical periodontitis was found in 74% of these 
patients, at an average of 2.8 per patient with this 
finding. This number did include teeth that had 
root canal treatments.

87% of patients from 40 to 49 years of age had 
apical periodontitis. (Oginni, 2015 [26259158]) 



How Common is Chronic Apical
Periodontitis (CAP)?

In a Belgian study, using 3D digital X-ray, 11,117 
teeth in 804 patients were examined. CAP was 
found 33% of the root canal-treated teeth. CAP 
was found in 2.2% of teeth that received no root 
canal treatments. (Van der Veken, 2016 
[26992464]).

This 2.2% figure should be the absolute floor, since 
other studies found CAP in over 90% of root 
canal-treated teeth, which would bring the 2.2% 
up to approximately 7%.



How Common is Chronic Apical
Periodontitis (CAP)?

Regular X-ray (panoramic) found CAP in 9% of 120,635 teeth 
in 5,335 patients. 39% of root canal-treated teeth showed 
CAP. (Huumonen, 2016 [26919266]). Similar numbers in a 
large Brazilian study. (Berlinck, 2015 [25760068])

Compared with similar studies comparing 2D and 3D X-ray 
teeth examinations, this implies CAP is present in as many 
as 20% of teeth examined.

Overall, then, the current literature indicates somewhere 
between 7 and 20% of teeth in adult population that 
have not been root canal-treated have CAP.

Even the 7% figure is astronomical in terms of public health 
impact.



How Common is Chronic Apical
Periodontitis (CAP)?

Abutment teeth are teeth roots used to anchor 
permanent bridges, and sometimes dentures and 
implants. Such teeth have had extensive removal 
of enamel and dentin in their preparation.

In 1,000 adults 46.5% of 986 abutment teeth that 
had root canal treatment showed CAP.

25.3% of 3,670 abutment teeth that were not root 
canal-treated showed CAP. (Gumru, 2015 
[24451397])



CAP, Abutment Tooth



How Common is Chronic Apical
Periodontitis (CAP)?

Based on the accuracy of regular X-ray versus 
3D X-ray in other studies, it would appear that 
roughly 40 to 50% of abutment teeth properly 
examined by 3D X-ray would reveal CAD. As 
abutment teeth are often some of the primary 
teeth involving in extensive chewing, this is a 
very large figure with regard to bodywide
toxicity and the seeding of focal infection 
throughout the body.



Root Canal-
Treated Tooth (and CAP tooth)

Root Canals and Heart Attacks:
Pessi’s study now finally converts the “link, association, correlation, risk 

factor” etc. conclusions of so many previous studies examining the mouth-
heart disease connection to the now clear and inescapable conclusion:

Root canal-treated teeth and periodontal disease have cause-and-effect
relationships to coronary artery disease and heart attacks.

Another study reported that “incident lesions” (aka, chronic apical 
periodontitis radiolucencies from chronic infection) of root canal origin on 
the X-rays of a group of individuals were associated with the more rapid
development of coronary artery disease. (Caplan 2006 [17062738]) Similar 
findings have been seen more recently. (Pasqualini 2012 [23146639]; 
Willershausen 2013 [23604464]; Willershausen 2014 [23604464])

Also, the size of the radiolucencies relates to higher amounts of endotoxins
being present. (Cardoso, 2015 [25935504])


