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Abstract The current medical literature now clearly demonstrates that the pathogens found
in root canal-treated teeth and chronic gum disease are the direct causes for the vast major-
ity of heart attacks today. Less concretely established, it also appears that these same dental
pathogens are often the direct cause of most cases of breast cancer and a strong contributing
Jactor to strokes secondary to ruptured cerebral aneurysms. Other infected teeth are often
asymptomatic but are even more toxic than root canal-treated teeth. Detectable only by X-
ray, teeth with evidence of chronic apical infection are actually not uncommon, and the
importance of actively looking for such infected teeth is extremely important in the patient
with any chronic degenerative disease, but especially coronary heart disease. The problems
with cavitations and dental implants are also discussed, along with the common denomi-
nator linking their infectious toxicity to that of chronically infected teeth. The importance
of any degree of bypoﬂyymzdzsm as a faczhmz‘zng agent for allowing the spread of dental
pathogens, especially into the coronary arteries, is also addressed. A general treatment pro-
tocol for approaching chronic degenerative diseases is discussed, along with the absolute need
for increased cooperation and coordination between physicians and dentists for the optimal
treatment of their patients. Dentists need to refer their root canal treatment patients to
physicians for cardiac evaluations, and cardiologists, internists, and general practitioners
simply must make a dental evaluation for infected teeth a routine part of the workup in their
cardiac patients.

Redox Biology and Chronic Disease
Promoters of chronic degenerative disease
all share the common denominator of causing,
directly or indirectly, increased oxidative stress
in the tissues and organs involved in the dis-
ease process. Increased oxidative stress results
when the ongoing production of free radicals
and other pro-oxidant molecules exceeds the
capacity of the antioxidant stores to neutral-
ize them and/or repair the oxidative damage
they have inflicted (Halliwell, 2006). Such an
increase in oxidative stress is characterized by
the presence of abnormally high levels of oxi-

dized biomolecules that are crucial for normal
cellular function, such as enzymes, proteins,
lipids, sugars, and even nucleic acids.

'The oral cavity is a source of pathogens and
toxins for very many people, especially those
with chronic degenerative diseases. All patho-
gens and toxins cause cellular damage and dis-
ease via the mechanism of increasing oxidative
stress. Furthermore, all toxins are pro-oxidant,
and all pro-oxidants are toxic. They are literally
synonyms. At the molecular level, then, all tox-
ins result in targeted biomolecules becoming
oxidized, meaning they are depleted of elec-
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trons. Conversely, all antioxidants are antitox-
ins because they donate electrons, sometimes
directly quenching the electron-seeking toxins
or just restoring a full complement of electrons
to previously oxidized biomolecules (reduc-
tion). All quality nutrients are “nutritious” only
to the degree that they ultimately metabolize
down to antioxidant, electron-donating agents
at the molecular level.

Even though the final common denomi-
nator of all disease is increased oxidative stress,
the great variety in the clinical expression of
diseases results from the characteristics of the
increased oxidative stress and the chemical na-
ture of the toxin. The increased oxidative stress
has the variables of which cells and tissues are
affected, underlying genetic predispositions
to oxidation, the chronicity and the degree of
the increased oxidation, and the biochemi-
cal nature of the toxin. The more important
variables of the disease-causing toxin involve
its solubility (water versus fat), molecular size,
ionic charge, accumulative mass, the types of
biomolecules to which the chemical configu-
ration of the toxin is most attracted, and how
tightly the toxin holds on to the electrons it
acquires. Holding on to the electrons acquired
is a very important measure of toxicity, as this
affinity largely determines how significantly
healthy electron exchange and electron flow, in
the form of biological microcurrents, is affect-
ed. All of these considerations regarding anti-
oxidants and toxins come under the umbrella
of redox (reduction-oxidation) physiology.

Sources of Increased Oxidative Stress
With the central role of increased oxida-
tive stress in disease in mind, most promi-
nent promoters of chronic degenerative
disease come under one or more of the fol-
lowing categories:
1. Acute and chronic infections, which produce
endotoxins, exotoxins, and multiple toxic met-
abolic byproducts
2. Ongoing exogenous toxin exposures
3. Accumulated toxins from all sources, with
particular attention to excess iron and calcium
4. Dietary/poor digestion toxin exposure (more
putrefaction, less digestion)

5. Abnormally low hormone levels, especially

thyroid, and testosterone or estrogen
6. Poor to absent intake of quality supple-
mentation

'This list of the prominent promoters of
chronic degenerative disease leads to the pri-
mary treatment principles for all such dis-
eases:
1.To prevent or minimize new daily toxin ex-
posures, often of dental, dietary, digestive, and/
or environmental origin
2.To neutralize existing toxins in the body
3. To excrete accumulated toxins in as non-
toxic a manner as possible
4. To resolve infections and to minimize the
risk for new infections
5.To supplement optimally
6. To address hormone imbalances, typically
deficiencies

Statistically speaking, dental infections
and toxins produced by those infections
are the biggest factors in the causation and
worsening of chronic degenerative disease.
These sources of oral infection and toxicity
can be itemized as follows:
1. Root canal-treated teeth (always chronically
infected)
2. Other chronically infected teeth (often as-
ymptomatic)
3. Chronic periodontitis (gum inflammation
and infection)
4. Cavitational gangrene, at the sites of old ex-
tractions
5. Chronically infected tonsils, secondary to
the chronic drainage of infected teeth
6. Infected dental implants
7. Toxic metals, like mercury and nickel (not
necessarily associated with infection)

Chronically Infected Teeth and Gums
'The root canal-treated tooth, due to the
nature of the procedure, is always a site of
chronic infection for as long as it remains
in the mouth. Drs. Hal Huggins and Boyd
Haley, in collaboration with dentists across
the country, found that 100% of over 5,000
consecutive extracted root canal-treated
teeth had very potent pathogen-related tox-
ins, both endotoxins and exotoxins. Teeth
extracted for orthodontic purposes that had
not received root canal procedures were free
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of these toxins. In root canal-treated teeth
that were already “considered” to be infected,
tungi, viruses, and over 460 different types of
bacteria have been identified (Siqueira and
Rocas, 2009).

Realizing that all root canal-treated teeth
are infected and not just those considered to
be endodontic technical “failures,” the dental
literature provides clear evidence of the al-
ways toxic nature of these teeth as well. Three
different studies found endotoxins in 100%
of such teeth tested (Rocas et al., 2011; Mar-
tinho et al., 2011; Gomes et al., 2012).

'The reasons that root canal-treated teeth
are always infected, toxic,and important play-
ers in so many different chronic degenerative
diseases are quite straightforward. The pro-
cedure itself aims to scrape and rout out as
much of the life-giving pulp inside the tooth
as possible. This removes the blood supply,
connective tissue, and nerves, all of which
supply the very matrix that the immune sys-
tem cells need to gain access to pathogens
that need to be eliminated. Also, a normal
tooth has a natural fluid flow from the inside
(pulp) of the tooth outwards. After the pulp
has been removed, this fluid flow reverses,
and the many potential pathogens in the
oral cavity are able to gain easy and continu-
ous entry into the treated tooth. Neverthe-
less, if the pain in the tooth is eliminated by
the procedure, which should be anticipated
when all of the innervation is removed when
the pulp is evacuated, the procedure is con-
sidered to be a success. Of note, a techni-
cally very successful root canal procedure can
certainly “debulk” the amount of infection in
the root canal space and surrounding the
root tips. When this occurs, and the root ca-
nal space is technically well-sealed after be-
ing filled, the root canal-treated tooth does
present less of an infectious and toxic insult
to the body than if the procedure was per-
formed with less expertise.

After the root canal procedure has been
performed, the treated tooth could not be
better suited to deliver its infectious and toxic
contents throughout the body. Although the
pulp was evacuated, the root tips still are “nat-
urally” connected to the venous and lymphatic

drainage systems in the jawbone. Every time
chewing takes place, these toxic reservoirs can
readily be disseminated throughout the body.
And while no part of the body can completely
avoid the regular delivery of these toxic pay-
loads, they are especially prone to go via the
lymphatics into the chest (breasts), neck and
head. The venous drainage ends up impacting
especially severely the coronary and carotid
arteries, which are the first vessels of high in-
ternal pressure to be encountered, allowing an
effective “embedding” of the oral pathogens
and their toxins into the endothelium and
arterial walls, allowing the process of athero-
sclerosis to begin.

All root canal-treated teeth are infected
and toxic, but they are not all of equal nega-
tive impact on the health of the patients.
Factors that determine the degree of nega-
tive impact on health include the following:
1. The unique pathogen flora, which can in-
clude bacteria, viruses, fungi, and protozoa
2. Whether the treated tooth is a chewing
tooth (molar) or a small biting tooth (incisor)
3. The extent and degree of containment of
cavitational osteonecrosis in the bone at the
root tips
4. Genetic predispositions to different diseases
5. How long the root canal-treated tooth has
been present
6. The quality of nutrition, digestion, and sup-
plementation in the patient
7. Low hormone levels, especially thyroid,
which greatly impacts whether a focal infec-
tion can disseminate and seed elsewhere
8.Age and general health of the patient, in-
cluding the health of the bone in the jaw
9. The expertise with which the root canal
procedure was performed, impacting the
bulk of apical infection and how well the
root filling seals the pulp space

'The X-ray appearance of a root canal-
treated tooth very often shows radiolucen-
cies around one or more of the root tips. This
X-ray appearance is known as chronic apical
periodontitis (CAP), and it means infection
is always present. When present around teeth
that have not been root canal-treated, it always
means the pulp of the tooth has become ne-
crotic and chronically infected, continually




Oral Pathogens: A Common Cause of Chronic Disease

sustaining the infected pockets surrounding
the root tips. Root canal-treated teeth, while
always very toxic, are typically less toxic than
untreated teeth with CAP. When this X-ray
picture is encountered, even on a tooth that is
asymptomatic and has not received a root canal
procedure, proper extraction of that tooth is the
only way to optimally support the health of the
rest of the body and to eliminate the chances of
metastatic spread of the focal infection.

Traditional dental X-ray examinations
have long been missing a great deal of dental
pathology now known to be directly causing or
clearly linked to a great deal of heart disease,
cancer, and other diseases of hitherto “un-
known” etiology. Routine X-rays taken on root
canal-treated teeth, depending on the quality
of the X-ray and the expertise of the interpret-
er, show the radiolucencies of CAP between
40 and 70% of the time (Weiger et al., 1997,
Saunders and Saunders, 1998; De Moor et al.,
2000; Gunduz et al., 2011). However, a new
3D digital X-ray technology is finding CAP
pathology much more often. In a study look-
ing at examinations of 46 root canal-treated
teeth, CAP was seen on 70% of the regular,
2D X-rays. The 3D X-rays of the same 46 root
canal-treated teeth showed CAP 91% of the
time (Lofthag-Hansen et al., 2007).

Chronic Dental Infections Cause
Coronary Heart Disease (CHD)

One study examined the association
of CAP teeth, with and without root canal
treatments, and the degree of atherosclerotic
burden in the aorta, as quantified by a calci-
um scoring method. The results showed that
untreated CAP teeth, which are often as-
ymptomatic and discovered only because of
X-ray examination, are correlated positively
with the degree of atherosclerosis in the pa-
tients studied. Those CAP teeth that received
root canal treatments did not show this cor-
relation. The practical point to take from this
is that even though root canal-treated teeth
have been shown to directly cause heart at-
tacks (discussed below), the asymptomatic
CAP tooth that has not received the root
canal procedure is clinically more toxic with
a greater negative clinical impact than those

endodontically-treated teeth (Petersen et al.,
2014). So, if the root canal-treated tooth has
been shown to cause heart disease, then it is
clear that the asymptomatic CAP tooth can
be expected to cause it as well.

Cardiology has long accepted that
chronic inflammation in the coronary ar-
tery is the primary cause of atherosclerosis.
It is even acknowledged that bacterial and
viral infection of vascular cells might play a
prominent role in the development of this
condition (Rosenfeld, 2013). Periodontal
disease (gum infection) has long been associ-
ated with CHD, and debate continues as to
whether it is an independent risk factor for
CHD (Humphrey et al., 2008; Dorn et al.,
2010; Ameet et al., 2013; Kodovazenitis et al.,
2014). Regular warm water irrigation (e.g.,
Waterpik) with a small amount of hydrogen
peroxide added can keep the gums in great
shape and drastically limit the access of many
oral pathogens to eventually reaching and in-
fecting the root tips, a circumstance that could
result in the highly toxic CAP tooth.

The question that cardiology seems not
to ask is what causes the chronic inflamma-
tion? Inflammation only occurs where there
is a severe antioxidant depletion, especially
of vitamin C. The only consistent cause of
chronic inflammation is when there is a con-
tinuous presence/exposure to infections and/
or toxins (both sources of increased oxidative
stress). As it turns out, the evidence for oral
seeding of pathogens in the coronary arter-
ies is so overwhelming it is a wonder that
all cardiologists are not making a dental ex-
amination a routine part of the workups in
their patients. In a study on carotid plaque
specimens obtained during endarterectomy,
80% of the specimens had polymerase chain
reaction (PCR) evidence of oral pathogens,
even though the testing only looked for a
limited number of specific pathogens (Ha-
raszthy et al., 2000). A similar result was ob-
tained in the examination of coronary artery
plaque specimens obtained during bypass
surgery (Mahendra et al., 2010). Finally, in a
study that looked at atherectomy specimens
from coronary arteries in 38 patients with
coronary atherosclerosis, bacterial DNA was

10
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tound in 100% of these specimens, although
no such DNA was found in control speci-
mens. Over 50 different species of bacteria
were found, and most atheroma specimens
individually had an average of 12 different
bacterial species identified (Ott et al., 2006).
Nevertheless, the authors of this study de-
cided that it could not be reasonably con-
cluded that the bacteria were the causes of
the atherosclerosis.

While it does not seem to be a huge
leap to think that the consistent appearance
of oral pathogens in atheroma specimens is
directly fueling the chronic inflammation
acknowledged to be the reason for the devel-
opment of atherosclerosis, this certainly has
not yet occurred. Very, very few cardiologists
even ask a patient about the presence of root
canal-treated teeth, much less pursue a thor-
ough dental evaluation as an integral part of
the cardiac workup.

A study published in 2013, if properly
assimilated into the cardiological mindset,
should change this chronic omission in the
standard cardiac workup. A group in Fin-
land analyzed the culprit blood clots aspi-
rated from the occluded coronary arteries
causing acute myocardial infarctions. In 101
such patients, PCR testing showed the pres-
ence of oral pathogens at a concentration 16-
fold greater than in the surrounding arterial
blood. Pathogens typical for root canal infec-
tion were seen in 78% of these patients, and
pathogens typical for periodontal origin were
found in 35% (Pessi et al., 2013). The enor-
mously high concentration of oral pathogen
DNA finally makes it clear that the patho-
gens coming from the mouth are causing the
acute blood clots responsible for the heart at-
tacks. It strains all reasonable logic to think
that a sterile blood clot suddenly formed
inside the coronary artery and then a huge
concentration of oral pathogens somehow
colonized the clot after the fact. This study,
then, finally showed that root canal-treated
teeth and chronic periodontitis caused heart
attacks and were not just linked or non-spe-
cifically associated with them. Of note, an-
other study showed that root canal-treated
teeth with clear radiolucent lesions of CAP

were associated with the even more rapid
development of coronary artery disease com-
pared to root canal-treated teeth free of these
X-ray abnormalities (Caplan et al., 2006).
Two other studies reported similar findings
(Pasqualini et al., 2012; Willershausen et al.,
2014). This is completely consistent with the
finding noted above that CAP teeth result-
ed in a greater atherosclerotic burden while
the root canal-treated teeth did not have the
same measurable impact in that study.

In a large statistical study, it was shown
that individuals who self-reported having re-
ceived root canal procedures were more likely
to have CHD than individuals who reported
never having received a root canal procedure.
It should be noted that there was no analysis
of whether the root canal procedures were
successful by endodontic standards or not. It
only analyzed whether having had the proce-
dure performed was associated with a great-
er risk of coronary atherosclerosis (Caplan et
al.,2009). Based on other studies cited above,
it would seem logical that if such individuals
who had root canals were sorted into groups
with and without the X-ray appearance of
CAP, the incidence of heart disease would be
even higher when CAP is present.

'The dissemination of oral pathogens into
the largest arteries (coronaries, carotids, aor-
ta) was given even further support by another
study. A majority of ruptured and unruptured
intracranial aneurysms had PCR evidence
of oral pathogens a significant majority of
the time (Pyysalo et al., 2013; Pyysalo et al.,
2016). Another study looked at the pericar-
dial fluid in CHD patients at autopsy. PCR
testing for oral-pathogen specific DNA was
found a majority of the time in these fluid
specimens, and the worse the CHD was, the
greater the total amount of DNA was pres-
ent (Louhelainen et al., 2014).

Chronic Dental Infections and Cancer

In addition to the cause-and-effect re-
lationship now documented between the
blood clots causing heart attacks and the
oral pathogens of root canal-treated teeth
and chronic gum disease, a strong link also
exists between chronically infected teeth and
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cancer. In the 1950s, when root canal proce-
dures were decidedly uncommon relative to
today, Josef Issels, MD, found that 98% of
his adult advanced cancer patients had “be-
tween two and ten dead teeth.” In addition
to the fact that Dr. Issels regarded the root
canal-treated tooth as a dead tooth, the sheer
number of infected teeth of any variety that
he uncovered when diagnostic X-rays were
well below the resolution of today’s tech-
nology is impressive. He would routinely
extract these teeth, as well as perform ton-
sillectomies, before he applied his treatment
protocol, which was very effective (Issels,
1999). He frequently found that the tonsils
that even appeared normal by examination
in these patients to be abscessed and chroni-
cally infected upon removal.

While Dr. Issels treated all varieties of
advanced cancer, many cases were of the
neck and chest. Not surprisingly, the drain-
ing lymphatics of the jawbone holding the
infected teeth make it even more likely for
toxin-induced antioxidant depletion (in-
creased oxidative stress) to occur in these
same areas receiving the lion’s share of this
toxin- and pathogen-laden lymphatic drain-
age. Although it does not yet have the same
cause-and-effect proof of root canal-treated
teeth and heart attacks, a strong case can be
made for root canal-treated teeth and other
infected teeth being the primary cause for
the vast majority of cases of breast cancer.
These relationships need to be carefully scru-
tinized, since about 25 million root canal
procedures are done annually, and the num-
bers continue to grow. And since the asymp-
tomatic CAP tooth appears to be even more
toxic than a technically well-performed root
canal-treated tooth, 3D digital X-ray exami-
nation of the teeth simply must become part
of the routine evaluation of all patients with
chronic disease, and especially of those with
heart disease and cancer. A clinical evalu-
ation can never suffice. No physician can
diagnose diabetes without measuring the
blood sugar. The same goes for diagnosing
asymptomatic CAP without a quality X-ray
examination. If 3D is not available, the best

X-ray technology available should still be

utilized to best evaluate the patient.

Another medical condition that should
immediately lead to a 3D X-ray examina-
tion of the teeth is when the patient has
any chronic or unresolving sinusitis, or even
chronic rhinitis. It is not uncommon for the
radiolucencies of CAP, in teeth with or with-
out root canal treatments, to either directly
contact the floor of one of the maxillary si-
nuses, or even to break through the bony si-
nus floor and communicate directly with the
sinus cavity, resulting in chronic inflamma-
tion and infection (Kulacz et al., 2004).

Cavitations

'The cavitation, or cavitational osteone-
crosis, is another source of dental toxicity that
is extremely common, although it remains
little appreciated by mainstream dentistry.
A cavitation is the residual hole resulting
from the incomplete healing of the jawbone
after the tooth is extracted. This incomplete
healing occurs largely because the “routine”
dental extraction makes no attempt to re-
move the periodontal ligament, a dense en-
casement of connective tissue that serves to
both anchor the tooth in the jawbone as well
as to serve as a natural “shock absorber” to
minimize any potential trauma to the tooth
during chewing. It would appear that when
the tooth is removed and the ligament is left
behind, which is almost always the case, the
surrounding bone cells have no physiologi-
cal awareness that the tooth is gone, and
the natural stimulus for those cells to start
multiplying never occurs. Also, the contin-
ued presence of the ligament physically pre-
vents any significant ingrowth of new bone
cells. At the top of the extraction site, where
the ligament ends, bone cells do start mul-
tiplying, resulting in a variably thick cap of
bone over the extraction space. The degree
to which cavitations develop after the rou-
tine extraction can vary greatly, since pieces
of the periodontal ligament can be inadver-
tently removed with the tooth, and some fill-
ing in of the extraction site with bone can
occur. Even though cavitations can be prov-
en to be present in the vast majority of adults
who have had wisdom teeth removal even

12
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decades earlier, most dentists either do not
know they exist or simply refuse to believe
that they exist (Levy and Huggins, 1996).
Cavitation contents are consistently
highly toxic. Upon surgical exploration, all
cavitations have a necrotic content that is in-
distinguishable from wet gangrene. The same
variety of toxins and pathogens are found in
the cavitation as are found in the apex of the
root canal-treated tooth or in the radiolu-
cent spaces seen on X-ray in any teeth having
CAP. The cavitation “infection,” however, is
generally less acute in nature, with a pathogen
population that is more sparse than in other
dental infections, and with only a minimal
presence of immune cells. The clinical con-
sequences of cavitations are also highly vari-
able, ranging from no discernible impact to
being the primary reason for almost any given
chronic degenerative disease. Important fac-
tors in determining the clinical impact of one
or more cavitations include the following:
1. Size, with more necrotic contents in larger
cavitations
2. Socket site, with molar sites generally more
impactful
3. Presence of adjacent cavitations, root canal-
treated teeth, or other teeth with CAP, which
can result in an ameba-like spread of the cavi-
tational process
4. Spreading cavitations can cause new infec-
tion and CAP of previously healthy teeth; root
canal-treated teeth can also cause CAP in ad-
jacent teeth and result in more cavitational os-
teonecrosis
5. Underlying health of the patient relates di-
rectly to how all of the factors above will per-
mit existing cavitations to spread throughout
the jawbone; older edentulous patients can
have extended, linear “channel” cavitations
6. How much chewing pressure will take place
over the cavitation sites; typically minimal
since the tooth is missing
7. Lack of a natural venous/lymphatic delivery
system for the pathogens and toxins in smaller
cavitations; the larger, spreading cavitations are
much more effective in disseminating their
contents throughout the body
8. Potential involvement with, and dissemina-
tion via, the nerve pathways in the largest of

cavitations, as is seen in Neuralgia-Inducing
Cavitational Necrosis (NICO); present rela-
tively infrequently with cavitational disease,
and the pain syndromes can be severe and quite
varied in presentation (Gandhi et al., 2012)

As mainstream dentistry still does not
“believe” in the existence of cavitations,
much less appreciate their negative clinical
impact, the dental literature has nevertheless
given strong, although inadvertent, support
to their contribution to chronic disease. The
presence of fewer teeth, a state that is virtu-
ally always accompanied by more cavitation-
al necrosis, has been linked to increased all-
cause mortality, meaning an increased risk
of death from all diseases. Other researchers
have established it as being more specifically
related to an increased risk of death from
heart disease (Elter et al., 2004; Holmlund
et al., 2010; Liljestrand et al., 2015).

While cavitations can still occur even
when an extraction is done correctly with
the complete removal of the periodontal
ligament, attention to ligament removal can
typically make any residual cavitation small-
er, better-contained, and less likely to cause
long-term health consequences. Allowing
the extraction site to fill with blood and clot
normally, and the use of platelet-rich plas-
ma, also help to supply the important matrix
needed for new bone cells to grow into and
eventually fill the extraction site (Albanese
et al., 2013). Periodic ozone applications in
the extraction site (or possibly the develop-
ing site of cavitation) appear to be strong
contributors to the growth of new bone.
Multiple studies now show that ozone ap-
plications can stimulate and augment bone
growth in osteonecrotic areas of the jawbone
(Kaptan et al., 2013; Brozoski et al., 2014).
Animal studies also demonstrate the effec-
tiveness of ozone in promoting bone healing,
including post-tooth extraction (Erdemci et
al., 2014; Alan et al., 2015).

Dental Implants

A dental implant involves the insertion
of a dental material (post or anchor) at the
site of a missing tooth. This post allows the
subsequent attachment of a prosthetic tooth

13
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or even to anchor a bridge. Unfortunately,
the implant procedure is usually initiated
immediately or very shortly after the tooth
extraction takes place. This means that when
the extraction was done in the “typical” fash-
ion without the proper removal of the peri-
odontal ligament, the implant is being initi-
ated in an area of a potentially developing
cavitation, and the implant procedure itself
only serves to seed whatever pathogens and
toxins present deeper into the bone.

In any given patient the toxic/infectious
impact of a dental implant can range from
inconsequential to massive, for the reasons
noted above. Certainly, dental implants can
be very satisfactory solutions to missing teeth
for many patients when done and maintained
correctly. When the procedure takes place in
solid, healthy bone without any developing
osteonecrosis, a dental implant can be stable,
strong, and of no toxic consequence. How-
ever, a period of at least three months in the
lower jaw and six months in the upper jaw
must be allowed to pass after tooth extrac-
tion to allow sufficient bone growth into the
extraction site. Autoimmune reactions due to
the foreign material being directly implant-
ed into bone can sometimes occur, although
they still do not have to be of profound neg-
ative impact on the general health as long
as chronic infection is avoided. Ozone ad-
ministration appears to be an effective tool
in keeping any evolving peri-implantitis in
check, helping to avoid an eventual scenario
of CAP, which would mandate implant re-
moval (Hauser-Gerspach et al., 2012).

Another factor that lessens the toxic/
infectious impact of a poorly-done implant
relative to any other infected tooth is the
lack of the natural venous and lymphatic
drainage as is present with any natural tooth
that becomes infected, like the root canal-
treated tooth or the tooth with CAP. This
lack of a naturally built-in delivery system
for the pathogens and toxins also further
lessens the clinical impact of any relatively
small amount of infection or inflammation
that might exist around the properly-done
dental implant.

Extremely important in maintaining the

healthy status of a properly-done dental im-
plant relates to meticulous and regular gum
care. As the gum (gingiva) area of contact
around the implant prosthesis is the primary
barrier that prevents pathogens from reach-
ing the prosthesis-bone interface over time,
it is essential that even minimal amounts of
inflammation and early infection/coloniza-
tion are not allowed to take hold. Regular
water irrigation (e.g., Waterpik) with small
amounts of hydrogen peroxide added is ex-
cellent in keeping the gums and the mar-
gins of contact with implants (and teeth) in
healthy shape. Quality supplementation is
also important since inflammation has dif-
ficulty taking hold when higher gum tissue
levels and circulating levels of vitamin C and
other antioxidants are present.

Focal Infection and Thyroid Status

A great deal of evidence has been pre-
sented that underscores the clear role that
dental pathogens play in promoting chronic
degenerative diseases, especially CHD and
atherosclerosis. Certainly, before any circu-
lating pathogens can cause great harm, they
need to effectively seed a remote site in the
body, like the coronary arteries, and begin to
proliferate. One of the greatest facilitators
of a focal infection taking hold anywhere in
the body is a depressed thyroid status in the
body. This finding was revealed in a dramatic
tashion by the work of Broda Barnes, MD,
who reported on 1,569 hypothyroid patients
that he treated with desiccated thyroid,
many over a 20-year period. Of 844 wom-
en, none had heart attacks. Only four men
of the remaining patients had heart attacks
during this period of time, and Dr. Barnes
noted in retrospect that the thyroid dosage
might have been too low for these individu-
als. The large Framingham study conducted
by the National Heart Institute followed
5,000 men and women over an extended
period to help determine the incidence of
coronary heart disease. Examining compa-
rable groups by age and sex revealed that Dr.
Barnes should have seen 22 heart attacks
among his 844 women, and 50 heart attacks
among the men in his study. Dr. Barnes even
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noted that none of his patients were asked to
stop smoking. 62% of his men smoked, and a
significant percent of the women smoked as
well. Finally, Dr. Barnes noted that another
30 of his patients who decided to stop thy-
roid therapy subsequently had heart attacks
(Barnes & Galton, 1976; Starr, 2009).
While a greater amount of precision in
data collection would have been desirable,
there appears to be little doubt that taking
enough dessicated thyroid administration
in hypothyroid patients to normalize thy-
roid status throughout the body has a strong
protective effect against having a heart at-
tack. Statistically, a substantial number of
Dr. Barnes’ patients would have had root
canal-treated teeth, asymptomatic CAP, and
chronically infected gums (especially since
many were smokers). Yet it would appear that
a normal thyroid status in this patient group
was able to effectively prevent nearly all fo-
cal infection from colonizing sufficiently in
the coronary arteries to initiate and sustain
the development of coronary atherosclero-
sis. While there is no proof yet in support of
such a supposition, it is also compelling to
speculate whether normalizing thyroid func-
tion would similarly protect the breasts and
other parts of the body from the carcinogen-
ic effect of dental pathogens and toxins.
Very many adults, likely a majority, are at
least mildly hypothyroid. However, standard
thyroid testing is not very useful in detecting
decreased thyroid function in such individu-
als. Standard testing is really only consis-
tently useful in detecting hyperthyroidism
or severe hypothyroidism. Much of the rea-
son for this is that most mildly hypothyroid
patients have intracellular rather than glan-
dular hypothyroidism. It remains largely
unappreciated that roughly 80% of the T4
produced by the thyroid gland is converted
to T3, the active form of thyroid hormone,
outside of the thyroid gland. Instead, the cir-
culating T4 is taken up in the cells throughout
the body and converted enzymatically inside
those cells into active T3 (Pilo et al., 1990;
Escobar-Morreale et al., 1995; Hoermann et
al., 2013). As the body encounters more tox-
ins and becomes more diseased over time, the

T4 to T3 enzymatic conversion inside cells
becomes increasingly compromised. The thy-
roid gland itself can be functioning quite well,
yet the body can end up being significantly
hypothyroid, and it will not be reflected in
standard thyroid testing.

While the physician looking to accu-
rately diagnose a patient’s thyroid status
needs to monitor body temperature and the
whole range of signs and symptoms that oc-
cur with hypothyroidism, it is also impor-
tant to routinely test for reverse T3. As cells
become more impaired in their ability to
convert T4 to T3, reverse T3 levels tend to
increase. Reverse T3 does not have thyroid
hormone function, and it becomes a “blank
key” that will bind the receptors normally
bound by active T3, diminishing overall thy-
roid hormone effect clinically. As T3 levels
increase and other chronic diseases are ef-
fectively treated, reverse T3 levels drop and
thyroid function can improve or normalize.
The current thinking is that a ratio of free
T3 to reverse T3 should be somewhere be-
tween 18/1 to 21/1. A higher ratio, as long
as the patient is not clinically hyperthyroid,
is acceptable, while a lower ratio indicates
the need for dessicated thyroid and/or T3

administration.

A General Protocol for Treating
Chronic Degenerative Disease

'The primary goals for a chronic degenera-
tive disease treatment protocol should include:
1.Minimizing new toxin exposure
2. Eradicating acute and chronic infections
3. Eliminating accumulated toxins when im-
pairing clinical recovery
4. Restoring hormone levels documented to be
below normal (estrogen, testosterone, thyroid)
5. Optimizing antioxidant and nutrient levels,
especially vitamin C
6. Selectively and appropriately utilizing pre-
scription medicines

Minimizing new toxin exposure is pro-
toundly important in optimizing clinical re-
covery from any disease process. All of the
sources of oral infection and toxicity need to
be properly addressed. Calcium, copper, and

iron supplementation should be carefully
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avoided. A true iron deficiency anemia does
warrant the supplementation of iron, but
only the rarest of circumstances justifies the
supplementation of calcium and copper.

While organic foods are optimal, opti-
mal digestion is of paramount importance.
Poor foods digested perfectly produce less
toxicity than optimal foods digested poorly.
Some of the most important factors in di-
gesting optimally include combining foods
properly, prolonged chewing, minimal lig-
uids with meals, supplemental digestive en-
zymes, and minimizing the size of a given
meal, especially regarding the quantity of
meat consumed at a time.

Whenever infections are obvious, all at-
tempts should be made to eradicate them.
However, occult infections are much more
problematic. When all infected teeth and
gums have been addressed and clinical prob-
lems persist, consideration should be given
to tonsillectomy as well. As discussed ear-
lier, chronic dental infections often turn the
tonsils into focal sites of chronic infection as
well. It has to be a clinical determination as
to whether a tonsillectomy is warranted in
trying to restore the health of a patient.

Toxin elimination is also important
when clinical recovery is not proceeding as
readily as desired or expected. Many difter-
ent forms of chelation are used, and differ-
ent approaches can produce positive results.
However, detoxification always results in
some degree of retoxification, and potent
chelating agents, such as DMPS, must have
high-dose antioxidant protection, preferably
intravenous vitamin C, to protect against the
negative effects of the flood of toxins often
released by this agent. Multiple nutrient
agents help excrete toxins well, including al-
pha lipoic acid, inositol hexaphosphate (IP6),
and many others. Regular brisk sweating, as
with a far infrared sauna, also mobilizes and
eliminates a wide range of toxins.

As testosterone, estrogen, and thy-
roid hormone deficiencies literally affect all
the cells of the body and increase all-cause
mortality, they must be addressed in a com-
plete treatment protocol. In general, certain
principles should be followed in hormone

supplementation. Hormone therapy must
be low dose, slow to increase dose size, and
the target laboratory hormone levels should
be no more than low to mid-range normal.
Where appropriate, bioidentical hormone
preparations are preferable.
Supplementation regimens take on
many forms for many people. Most people
face limitations due to what can be afford-
ed and what the stomach can tolerate. Very
many good supplements can be taken, but
nearly all regimens should include the prop-
er dosing of magnesium, vitamin C, vitamin
K, vitamin D, and the B vitamins.
Prescription medicines should only be
taken when the above measures do not have
the complete clinical or laboratory response
desired. One important example of a clear
need for prescription medication most of
the time is in dealing with high blood pres-
sure, or hypertension. Elevated blood pres-
sures must be well-controlled, and it can
only rarely be done well without prescription
anti-hypertensive medicines.

Conclusions

All chronic degenerative diseases are
caused or worsened by chronic infections
and the increased oxidative stress that they
inflict throughout the body. Many significant
diseases, particularly coronary heart disease,
are primarily caused by dental infections
and toxins. Many cancers, especially of the
breast, also appear to be directly caused by
these same sources of pathogens and toxins.

Aside from directly addressing the various
sources of dental infections and toxins, the im-
portance of the patient having normal thyroid
function throughout the body cannot be over-
emphasized. Infections are supported in their
ability to take hold enormously by even mini-
mally depressed thyroid hormone function.

Finally, and most importantly, dentists
and physicians simply must start working in
a more coordinated fashion for their patients
to have their best chances of dealing with
their various diseases. All heart patients need
a proper dental evaluation, and dentists with
patients who have root canal-treated teeth
should routinely encourage those individu-
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als to have a cardiac evaluation. Full mouth
3D digital X-rays should be a routine part of
the evaluation of all chronic disease patients,
right along with the glucose, electrolytes,
CBC, and biochemistry panel. Chronic api-
cal periodontitis (CAP) is more toxic than
the root canal-treated tooth, and it must be
sought out and identified, since it is usually
asymptomatic.

Competing Interests
The author declares that he has no com-
peting interests.

References

Alan, H., Vardi, N., Ozgur, C. et al. (2015) Compari-
son of the effects of low-level laser therapy and
ozone therapy on bone healing. The Journal of
Craniofacial Surgery, 26(5):¢396-¢400.

Albanese, A., Licata, M., Polizzi, B., Campisi, G.
(2013) Platelet-rich plasma (PRP) in dental and
oral surgery: from the wound healing to bone re-
generation. Immunity & Ageing, 10(1):23.

Ameet, M., Avneesh, H., Babita, R., Pramod, P. (2013)
The relationship between periodontitis and sys-
temic diseases—hype or hope? Journal of Clinical
and Diagnostic Research, 7(4):758-762.

Barnes, B., Galton, L. (1976) Hypothyroidism. The Un-
suspected Illness. New York, NY: Harper & Row.

Brozoski, M., Lemos, C.,Da Graca Naclerio-Homem,
M., Deboni, M. (2014) Adjuvant aqueous ozone
in the treatment of bisphosphonate induced ne-
crosis of the jaws: report of two cases and long-
term follow-up. Minerva Stomatologica, 63(1-2-
):35-41.

Caplan, D., Chasen,]., Krall, E. et al. (2006) Lesions of
endodontic origin and risk of coronary heart dis-
ease. Journal of Dental Research, 85(11):996-1000.

Caplan, D., Pankow, ]., Cai, ]. et al. 2009) The relation-
ship between self-reported history of endodontic
therapy and coronary artery disease in the Ath-
erosclerosis Risk in Communities Study. Journal
of the American Dental Association, 140(8):1004-
1012.

De Moor, R., Hommez, G., De Boever, J. et al. (2000)
Periapical health related to the quality of root
canal treatment in a Belgian population. Inzerna-
tional Endodontic Journal, 33(2):113-120.

Dorn,J., Genco, R., Grossi, S. et al. (2010) Periodontal
disease and recurrent cardiovascular events in sur-
vivors of myocardial infarction (MI): the Western
New York Acute MI Study. Journal of Periodontol-
ogy, 81(4):502-511.

Elter, J., Champagne, C., Offenbacher, S., Beck, J.
(2004) Relationship of periodontal disease and
tooth loss to prevalence of coronary heart disease.

Journal of Periodontology, 75(6):782-790.

Erdemci, F., Gunaydin, Y., Sencimen, M. et al. (2014)
Histomorphometric evaluation of the effect of
systemic and topical ozone on alveolar bone heal-
ing following tooth extraction in rats. Interna-
tional Journal of Oral and Maxillofacial Surgery,
43(6):777-783.

Escobar-Morreale, H., Obregon, M., Escobar del Rey,
F., Morreale de Escobar, G. (1995) Replacement
therapy for hypothyroidism with thyroxine alone
does not ensure euthyroidism in all tissues, as
studied in thyroidectomized rats. The jJournal of
Clinical Investigation, 96(6):2828-2838.

Gandhi, Y., Pal, U,, Singh, N. (2012) Neuralgia-induc-
ing cavitational osteonecrosis in a patient seeking
dental implants. National Journal of Maxillofacial
Surgery, 3(1):84-86.

Gomes, B., Endo, M., Martinho, F. (2012) Compari-
son of endotoxin levels found in primary and sec-
ondary endodontic infections. Journal of Endodon-
tics, 38(8):1082-1086.

Gunduz, K,. Avsever, H., Orhan, K., Demirkaya, K.
(2011) Cross-sectional evaluation of the periapi-
cal status as related to quality of root canal fill-
ings and coronal restorations in a rural adult male
population of Turkey. BMC Oral Health, 11:20.

Halliwell, B. (2006) Reactive species and antioxidants.
Redox biology is a fundamental theme of aerobic
life. Plant Physiology, 141(2):312-322.

Haraszthy, V., Zambon, J., Trevisan, M. et al. (2000)
Identification of periodontal pathogens in
atheromatous plaques. Journal of Periodontology,
71(10):1554-1560.

Hauser-Gerspach, 1., Vadaszan, J., Deronjic, L. et al.
(2012) Influence of gaseous ozone in peri-implan-
titis: bactericidal efficacy and cellular response. An
in vitro study using titanium and zirconia. Clinical
Oral Investigations, 16(4):1049-1059.

Hoermann, R., Midgley, J., Larisch, R., Dietrich, J.
(2013) Is pituitary TSH an adequate measure of
thyroid hormone-controlled homoeostasis during
thyroxine treatment? European Journal of Endocri-
nology, 168:271-280.

Holmlund, A., Holm, G., Lind, L. (2010) Number of
teeth as a predictor of cardiovascular mortality in
a cohort of 7,674 subjects followed for 12 years.
Journal of Periodontology, 81(6):870-876.

Humphrey, L., Fu, R., Buckley, D. et al. (2008) Peri-
odontal disease and coronary heart disease inci-
dence: a systematic review and meta-analysis.
Journal of General Internal Medicine, 23(12):2079-
2086.

Issels, J. (1999) Cancer, A Second Opinion. The Classic
Book on Integrative Cancer Treatment. Garden City
Park, NY: Avery Publishing Group.

Kaptan, F., Kazandag, M., Iseri, U. (2013) Treatment
of bisphosphonate related osteonecrosis following
root canal therapy at the 1-year follow-up: report
of two cases. Therapeutics and Clinical Risk Man-
agement, 9:477-482.

Kodovazenitis, G., Pitsavos, C., Papadimitriou, L. et

17



Oral Pathogens: A Common Cause of Chronic Disease

al. (2014) Association between periodontitis and
acute myocardial infarction: a case-control study
of a nondiabetic population. Journal of Periodontal
Research, 49(2):246-252.

Kulacz, R. et al. (2004) An unsuccessful sinus surgery
caused by dental involvement within the floor of
the maxillary sinus. Operative Techniques in Oto-
laryngology—Head and Neck Surgery, 15:2-3.

Levy, T., Huggins, H. (1996) Routine dental extrac-
tions routinely produce cavitations. Journal of Ad-
vancement in Medicine, 9(4):235-249.

Liljestrand, J., Havulinna, A., Paju, S. et al. (2015)
Missing teeth predict incident cardiovascular
events, diabetes, and death. Journal of Dental Re-
search, 94(8):1055-1062.

Lofthag-Hansen, S., Huumonen, S., Grondahl, K.,
Grondahl, H. (2007) Limited cone-beam CT
and intraoral radiography for the diagnosis of
periapical pathology. Oral Surgery, Oral Medicine,
Oral Pathology, Oral Radiology, and Endodontics,
103(1):114-119.

Louhelainen, A., Aho, J., Tuomisto, S. et al. (2014)
Oral bacterial DNA findings in pericardial fluid.
Journal of Oral Microbiology, 6:25835.

Mahendra, J., Mahendra, L., Kurian, V. et al. (2010)
16S rRNA-based detection of oral pathogens in
coronary atherosclerotic plaque. Indian Journal of
Dental Research, 21(2):248-252.

Martinho, F., Chiesa, W., Zaia, A., et al. (2011) Com-
parison of endotoxin levels in previous studies on
primary endodontic infections. Journal of Endo-
dontics, 37(2):163-167.

Ott, S., E1 Mokhtari, N., Musfeldt, M. et al. (2006)
Detection of diverse bacterial signatures in ath-
erosclerotic lesions of patients with coronary ar-
tery disease. Circulation, 113(7):929-937.

Pasqualini, D., Bergandi, L., Palumbo, L. et al. (2012)
Association among oral health, apical periodon-
titis, CD14 polymorphisms, and coronary artery
disease in middle-aged adults. Journal of Endodon-
tics, 38(12):1570-1577.

Pessi, T., Karhunen, V., Karjalainen, P. et al. (2013)
Bacterial signatures in thrombus aspirates of pa-
tients with myocardial infarction. Circulation,
127(11):1219-1228.

Pilo, A., Iervasi, G., Vitek, F. et al. (1990) Thyroidal
and peripheral production of 3,5,3-triiodothy-
ronine in humans by multicompartmental analy-
sis. The American Journal of Physiology, 258(4 Pt
1):E715-E726.

Petersen, J., Glabi, E., Nasseri, P. et al. (2014) The asso-
ciation of chronic apical periodontitis and endo-
dontic therapy with atherosclerosis. Clinical Oral
Investigation, 18(7):1813-1823.

Pyysalo, M., Pyysalo, L., Pessi, T. et al. (2013) The con-
nection between ruptured cerebral aneurysms and
odontogenic bacteria. Journal of Neurology, Neuro-
surgery, and Psychiatry, 84(11):1214-1218.

Pyysalo, M., Pyysalo, L., Pessi, T. et al. (2016) Bacterial
DNA findings in ruptured and unruptured intrac-

ranial aneurysms. Acta Odontologica Scandinavica,
74(4):315-320.

Rocas, L., Siqueira, J., Debelian, G. (2011) Analysis of
symptomatic and asymptomatic primary root ca-
nal infections in adult Norwegian patients. Journal
of Endodontics, 37(9):1206-1212.

Rosenfeld, M. (2013) Inflammation and atheroscle-
rosis: direct versus indirect mechanisms. Current
Opinion in Pharmacology, 13(2):154-160.

Saunders, W., Saunders, E. (1998) Prevalence of per-
iradicular periodontitis associated with crowned
teeth in an adult Scottish population. British Den-
tal Journal, 185(3):137-140.

Siqueira, J., Rocas 1. (2009) Diversity of endodontic
microbiota revisited. Journal of Dental Research,
88(11):969-981.

Starr, M. (2009) Hypothyroidism Type 2: The Epidemic.
Columbia, MO: Mark Starr Trust

Weiger, R., Hitzler, S., Hermle, G., Lost, C. (1997)
Periapical status, quality of root canal fillings and
estimated endodontic treatment needs in an ur-
ban German population. Endodontics & Dental
Traumatology, 13(2):69-74.

Willershausen, 1., Weyer, V., Peter, M. et al. (2014) As-
sociation between chronic periodontal and apical
inflammation and acute myocardial infarction.

Odontology, 102(2):297-302.

18



