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and Cancer
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Advances in medical research and published studies
over the last several years are confirming the long-
standing theory of “the mouth is the gateway to the

body,” and proving that oral and systemic health are insepa-
rable. Parts I and II of this series explored the link between
periodontal disease, diabetes and heart disease. 

Periodontal disease is by far the most common oral
infection in adults and is one of the major causes of tooth
loss in adults, accounting for 35% of all tooth extractions1.
Periodontal disease risk increases with age, and tooth loss 
at an older age is more likely to be caused by gum disease,
while teeth lost at younger ages is most likely from tooth
decay. Smoking is a major risk factor for periodontal disease
and it is also associated with increased tooth loss2. Smokers
have a 5-6-fold higher risk for periodontal disease compared
to non-smokers, and the risk increases to 10-15-fold for
heavy smokers. Smokers also have 20 times the risk for 
lung cancer compared to non-smokers. 

Ironically, periodontal disease is one of the most easily
detected and preventable diseases there is. A recent National
Health and
Nutrition
Examination
Survey from 2009
and 2010 esti-
mates that nearly
half of adults
aged 45–64
(that’s 65 million
adults) had 
moderate to
severe periodon-
tal disease, the
more advanced
form of the 
disease closely
associated not
only with a higher
risk of tooth loss but also increased rates of cardiovascular
disease, diabetes, and stroke. So why then, do 30% of U.S.
adults currently have advanced stage gum disease3, and 
most don’t know they have it? Moreover, according to the
American Dental Hygienist Association, why is it that nearly
85% of adults develop some type of periodontal disease 
during their lifetime? The answer is largely explained by the

complex relationship between oral bacterial biofilms, the
immune system, and inflammation.

The Role of Biofilms

Periodontitis, the advanced stage of gum disease, is a
chronic inflammatory disease of the supporting gums

and bone around teeth associated with dental biofilm and is
closely linked to poor oral hygiene and smoking4. In our
mouths are billions of bacteria that form complex colonies
called biofilms. Biofilms grow when bacteria adhere to moist
surfaces by forming a slimy, glue-like substance. They can
occur nearly everywhere in nature where you find a moist,
nutrient-rich, and suitable surface. 

A biofilm community can be formed by a single bacteri-
al species, but in nature biofilms almost always consist of
rich mixtures of many species of bacteria, as well as fungi,
algae, yeasts, proto-
zoa, and other
microorganisms.
Over 500 bacterial
species have been
identified in typical
dental plaque
biofilms alone5.
Much of the pio-
neering work in 
the areas of biofilm
science was home-

grown right
here in
Bozeman in the 1990s at the Montana State University
Center for Biofilm Engineering, which has been a
world leader in biofilm research for over 20 years. 

And You Thought Plaque Was Bad!

The microorganisms in dental biofilm, called
plaque—the sticky film that forms on your 

teeth - are the root cause of tooth decay and periodon-
tal disease. If the bacteria are not removed daily
(biofilms grow back in less than 24 hours), acute
inflammation of the gums, called gingivitis, develops.
Infections, wounds and any damage to tissue in our
mouth (and body) would never heal with inflamma-
tion. If the acute inflammatory response is not turned
off, however, chronic inflammation takes over and

periodontitis sets in. If left untreated, this chronic
inflammation leads to the breakdown of the gums and bone
that support the teeth and eventually causes tooth loss. 

The exact mechanism of this type of cell-mediated
chronic inflammation is too complex to describe in detail in
this article, but basically these pathogenic bacteria and their
toxins in the blood and saliva stimulate a cascade of inflam-

The Mouth-Body Connection

Researchers have found that
periodontitis (the advanced

form of gum disease that can
cause tooth loss) is associated
with other health problems
such as diabetes, osteoporosis,
cardiovascular disease, stroke,
rheumatoid arthritis, erectile
dysfunction, bacterial pneumo-
nia, pre-term birth, low-birth-
weight babies... and cancer.
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mation and genetic expression in host
cells to produce pro-inflammatory
mediators such as, cytokines, white
blood cells, free radical species, and
numerous destructive other enzymes6,7. 

In the mouth, this causes the
gums and bone to break down, leading
to tooth loss. In arteries this inflamma-
tion stimulates arterial plaques and
blood clots to form. In fact, periodon-
tal microorganisms have
been detected in athero-
ma plaques8. The complex
and dynamic nature of
oral biofilms and their
resistance to mechanical
(brushing and flossing) 
or chemical removal
(mouth rinses or antibi-
otics) contribute to the
chronic inflammatory
response seen in peri-
odontal disease and 
atherosclerotic vascular
disease or AVD. Lately,
several studies are 
suggesting a strong link between 
periodontal disease and cancer, with
chronic inflammation as the root
cause9,10.

  The Cancer Connection

Gum disease is more than just a
bacterial problem found in the

mouth. It is now recognized as a 
systemic infection—a disease that
affects a large number of organs or 
tissues that affect the body as a
whole—and has been implicated in the
development and/or progression of
many health issues including:

• Osteoporosis
• Cardiovascular disease
• Stroke
• Preeclampsia (pregnancy induced

hypertension)
• Preterm births
• Metabolic syndrome
• Rheumatoid arthritis
• Erectile dysfunction
• Bacterial pneumonia, and 
• Cancer

Many studies support an associa-
tion between chronic inflammation
and cancer, including chronic cervici-
tis and cervical cancer, ulcerative 
colitis and colorectal cancer, pancreati-
tis and pancreatic cancer, skin inflam-
mation and skin cancer, esophagitis
and esophageal cancer, and hepatitis
and liver cancer to name a few11. The
relationship between inflammation
and cancer has been well documented
in the recent literature, although the
original idea linking the two appeared
over a century ago12,13,14.

Inflammation is key to the devel-
opment and progression of many
chronic diseases, and just like them,
the signs and symptoms of periodon-
tal disease can be evident months or
years before their detection. As the
body of evidence connecting a large
number of adverse health conditions
and systemic diseases to periodontal
disease continues to grow, new
research is bringing into light the link
of periodontal disease and tooth loss
to cancer, especially pancreatic, 
gastric and oral cancers. Infection-

driven inflammations have been esti-
mated to be involved in the pathogen-
esis of 15–20% of all human tumors15.

Pancreatic & Stomach Cancer

The pancreas is a dual functioning
gland that lies behind the stomach

and in front of the spine. The exocrine
cells of the pancreas secrete bicarbon-
ate and digestive enzymes that break
down primarily fats and proteins in

food passed from the
stomach into the small
intestine. The endocrine
cells produce hormones,
such as insulin and
glucagon, to help control
blood sugar levels. About
95% of pancreatic cancers
begin in the exocrine cells. 

Pancreatic cancer is
the 4th leading cause of
cancer death in the U.S,
and over the past decade,
pancreatic cancer death
rates in the U.S. have been

slowly increasing, in contrast to the
downward trend in rates for most
other major cancer sites, including
lung, colon, breast, and prostate. The
American Cancer Society estimates
that together pancreatic cancer and
gastric (stomach) cancer will account
for over 50,000 deaths in the U.S. in
201316.

Poor oral health, smoking, and
tooth loss are strongly associated with
pancreatic and gastric cancers17,18,19.
Furthermore, several microbes are
capable of converting alcohol to 
cancer-causing acetaldehyde, which

Healthy smile?
Healthy body!

Healthy smile?
Healthy body!
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may explain the
known associa-
tion between
heavy drinking,
smoking, poor
oral health, and
the prevalence of
oral and upper
gastrointestinal
cancer20. In
Finland, smokers
who lost all their
teeth were found
to have twice 
the risk of 
gastric cancer
compared to 
smokers that
lost fewer than
10 teeth21.
Surprisingly, in
a 2005 study
in China, the
risk of upper
gastrointestinal

cancers associated with tooth loss among male non-
smokers was actually higher than in male chronic 
smokers22 and accounted for nearly 85% of total cancer
deaths observed. 

In 2007, and again in 2008, British and American
researchers at Imperial College in London and Harvard
University found that gum disease is linked not only to
pancreatic cancer but also to a higher chance of lung,
kidney and blood cancers in smokers and non-
smokers23,24. Their studies, lead by Dr. Dominique
Michaud, professor of epidemiology at Harvard School of
Public Health, showed that men with gum disease were
64% more likely to develop pancreatic cancer by rate of
comparison than men that did not have gum disease.
Even the presence of moderate gum disease contributed
to an overall 14% increased risk of cancer. 

In a recent 2012 study published in the journal Gut,
Brown University scientists found that higher levels of
antibodies to Porphyromonas gingivalis, a pathogenic
bacterium present in the formation of gum disease, were
twice as common in people with pancreatic cancer com-
pared to those who did not have the cancer, even without
obvious signs of gum disease25. 

According to Dr. Michaud and other cancer
researchers, there are several likely explanations for the
link. One is that periodontal disease-induced inflamma-
tion may promote cancer of the pancreas. Individuals with
periodontal disease have elevated serum biomarkers of sys-
temic inflammation, such as C-reactive protein (CRP), and
the chronic levels of these pro-inflammatory mediators may
be responsible for proliferation of cancer cells. Another

observation is that people with periodontal disease have
increased levels of nitrosamines, which are carcinogens, in
their mouth. Tooth loss resulting from poor oral hygiene
may also contribute to greater nitrosamine production.

Oral, Head & Neck Cancer

Oral cancers are part of a group of cancers commonly
referred to as head and neck cancers. Of all head and

neck cancers, oral cancer comprises about 85%. Despite the
fact that smoking rates have been declining over the last half
decade, the prevalence of head, neck and oral cancer in the
U.S., particularly of the tongue, mouth and throat, continues
to climb. The National Cancer Institute estimates that over
40,000 people will be diagnosed with oral or pharyngeal

cancer this year. It will
claim over 8,000 lives—
that’s roughly 1 person
per hour per day for the
entire year26.  

The death rate for oral
cancer is higher than that
of other more familiar 
cancers such as cervical
cancer, Hodgkin’s lym-
phoma, laryngeal cancer,
cancer of the testes, and
endocrine system cancers
such as thyroid, pancreat-
ic, or skin cancer (malig-
nant melanoma). When
found early, oral cancers
have an 80-to-90% sur-
vival rate. Unfortunately
the majority of oral can-
cers today are found as
late-stage cancers, which
accounts for the fact that
only slightly more than
50% of oral cancer
patients survive five years. 

Oral cancer is particu-
larly dangerous because in
its early stages it may not
be noticed by the patient,
as it can frequently grow
without causing pain or
symptoms, and because it
has a high risk of produc-
ing second, primary
tumors. This means that
patients who survive a

first encounter with the disease have up to a 20 times high-
er risk of developing a second cancer27. 

There are several distinct etiologies by which most 
people develop oral cancer. The main risk factor is tobacco
use. Heavy alcohol consumption, an independent risk factor,

SYMPTOMS OF PANCREATIC

AND GI CANCER

Symptoms vary depending on the
type of cancer and are not exclu-

sive to these cancers. Many times
diagnosis is delayed since symptoms
rarely occur in the early stages and 
are gradual. They may include:

• Jaundice 

• Unintentional weight loss

• Glucose intolerance 
(prediabetes)

• Fatigue

• Abdominal discomfort or pain

• Sudden onset of diabetes

• Brown or orange colored urine

• Change in bowel habits, such as
frequency or consistency or shape

• Rectal bleeding or blood in stool

• Bloating

• Loss of appetite

• Nausea/ vomiting

Chronic Imflammation
& Cancer Development

Mutation inactivates
tumor suppressor gene

CELLS PROLIFERATE

Mutation inactivates
DNA repair gene

Mutation of proto oncogene
creates an oncogene

Mutation inactivates several
more tumor suppressor 

genes

CANCER
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appears to enhance the effect of 
smoking28. Both are associated with
poor dental hygiene, periodontal 
disease, and tooth loss29. Poor diet,
especially ones lacking in adequate
consumption of fruits and vegetables
(i.e., antioxidant rich foods) has 
consistently been associated with
increased risk of oral cancers30. 

Oral human papillomavirus, 
especially HPV-16, the most common
sexually-transmitted virus in the U.S.,
is a newly identified cause of 40–80%
of oropharyngeal squamous cell 

cancers, and the same one which is
responsible for the vast majority of
cervical cancers in women31,32.

The Centers for Disease Control
estimates nearly 20 million Americans
are currently infected with HPV, with
another 6 million people becoming
newly infected each year33. Experts
argue that within a decade, HPV may
rival tobacco as the main cause of oral
cancer. According to the Oral Cancer
Foundation, the fastest growing 
segment of the HPV-related oral cancer

population is non-smokers under the
age of 50. 

Periodontal disease has been 
associated with increased odds of 
cancerous head and neck tumors’
being positive for HPV. In several 
studies from 2007 to 2012, Dr. Mine
Tezal, assistant professor of oral biolo-
gy, University at Buffalo School of
Dental Medicine and her research team
at the Roswell Park Cancer Institute
looked at whether periodontitis is
associated with the HPV status of
patients with head and neck squa-

mous cell carcinoma (HNSCC).
They found that people with head
and neck cancers were much more
likely to have chronic periodontal
disease than people without. In
patients with chronic periodontitis,
they found that for each millimeter
of measurable bone loss around the
teeth, there was a 5-fold increase 
in tongue cancer34, and a 4-fold
increase in HNSCC35. In addition,
patients with HPV-positive tumors
had more severe periodontitis than
did patients without cancer. 

Other Cancer Links 

Pancreatic, GI and oral cancer are
not the only cancers that have

been associated with poor oral
health. According to recent studies
at the Karolinska
Institute in Sweden,
chronic periodontal 
disease accompanied by
missing molar teeth has
been associated with
breast cancer36, and fail-
ing to clean your teeth
properly could raise the

risk of premature death
due to cancer by 13 times37. 

Researchers like Drs.
Tezal and Michaud suspect
that chronic gum disease
may trigger a substantial
reduction in the immune
response and cause damage
to the immune system,
making it easier for cancer
to grow unchecked. Others
feel it is also possible that
the bacteria found in gum

disease could be directly causing the
cancer themselves, either by producing
carcinogens directly or indirectly.
Salivary enzymes also metabolize
tobacco, alcohol, and dietary compo-
nents into cancer causing carcino-
gens38. There is even evidence to 
suggest that genetic risk factors may
increase susceptibility to environmen-
tal risk factors. Dr. Tezal feels it is 
possible that periodontal disease may
be a biomarker for compromised
immune function and cancer risk. 

Further research is needed to
determine the exact relationship
between gum disease, chronic inflam-
mation, and a higher risk of pancreat-
ic, gastric, and HPV-related oral can-
cer, and with it, we will have a better
understanding of the etiology of
chronic inflammation, periodontal 
disease, and associated cancers as 
well as their prevention and control.

Saving Lives 
One Smile at a Time

Visiting your dentist regularly may
be the e asiest way to detect oral

cancer early. As a Center for Dental
Medicine we recommend that all
adults should receive an oral cancer
screening at least once a year, and
more frequent if you are at higher risk. 

Oral cancer screening involves
visual examination of
the mouth, throat and
neck, and should
include regular digital
dental x-rays. In partic-
ular, a Panoramic image
is essential in seeing the
upper and lower jaws
above and below the
teeth, sinuses, TMJs and
other head and neck
structures. Newer
screening tools, like 
the VELscope®Vx,
Identafi®, Oral CDX®

Brush Test and the
OraRisk® HPV saliva
test, allow dentists and
dental hygienists to
thoroughly look for
signs of oral cancer that
may not be visible to

Newer screening tools 
(i.e.,  VELscope®Vx) allow
dentists and hygienists 

to look for invisible 
signs of oral cancer.

GUM DISEASE

WARNING SIGNS

Gum disease can be easily treated if
it is diagnosed in the early stages.

Controlling dental plaque biofilm is
essential to preventing and reversing
gingivitis as well as preventing and
managing periodontal disease.

• Your gums bleed easily when brush-
ing and/or flossing

• Red, tender and/or swollen gums

• You can see tartar and plaque build-
up between the teeth

• You have chronic bad breath or a
bad taste in your mouth

• You notice a change in your bite or
in the way your teeth fit together

• Loosening of your teeth or changes
in the spaces between your teeth

• The fit of removable partial den-
tures, night guards or retainers have
changed
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the naked eye. These newer screening
tools are highly recommended for those
who are at a higher risk of developing
oral cancer, like those who smoke or
consume alcohol.

Obviously, the best course of action
is to prevent cancer from occurring in
the first place. Most cases of oral cancer
are related to tobacco and alcohol use, so
avoiding both habits is key to preventing
it. Sun exposure can be related to cancer
of the lips, so avoiding excess time in
the sun and wearing an organic-based lip
balm that contains PABA-free sunscreen
is also important. 

Remember the old saying, “An
ounce of prevention is worth a pound of
cure!” Here is how you can reduce your
risk for gum disease, diabetes, heart 
disease and cancer: 

1) Eat a healthy, whole-foods, non-processed,
and anti-inflammatory diet. 

2) Brush and floss daily to remove plaque. 

3) See your dentist and dental hygienist for
regular gum disease examinations and
annual oral cancer screenings. It could 
save your life!

4) Live a physically active, emotionally
healthy and spiritually profound lifestyle.

5) If you smoke or chew tobacco, quit! 
And if you don’t—don’t start!

6) Limit alcohol use—enjoy it in moderation.

7) Practice safe sex to avoid contact 
with HPV.

Periodontal disease, diabetes, heart
disease and cancer are entirely prevent-
able and all can be treated and reversed
if detected early. Regardless of genetic
predisposition or other factors, you can
live a longer, happier, healthier life with
an investment of just a few minutes
every day.  �

Drs. Todd and Amy Kinney have provid-
ed integrative dental care in Bozeman
since 1997. Their health-centered prac-
tice was recognized as a Center for
Dental Medicine in 2010—one of less
than 1    00 dental practices in the U.S.
dedicated to preventive and integrative
dental medicine.

[References available in the online version
 at NaturalLifeNews.com.]

ORAL CANCER SIGNS

& SYMPTOMS

Oral Cancer now kills as many
Americans as melanoma. During a

dental exam, your dentist should
screen for symptoms of oral cancer.
They include:

• A sore or blister in your mouth or on
your lip that does not heal after two
weeks 

• Lesion on the tongue or tonsil

• White and red patches in the mouth
or lips that do not heal

• Bleeding from the mouth that is
unrelated to an injury

• Change in the way teeth fit together,
including how dentures fit or loose
teeth because of jaw swelling or pain

• Persistent earaches

• A thick or hard spot or lump 

• A roughened or crusted area 

• Numbness, pain or tenderness 

• Voice changes

Make sure to tell your dentist
about any problems you have when
chewing, swallowing, speaking or 

moving your tongue or jaw.
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