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Pathogenesis of Periodontitis
• Periodontitis is an
inflammatory disease
– It is not just about
bacteria
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Many Environmental and Genetic Risk Factors Affect
Host Susceptibility and the Inflammatory Response
Bacteria are necessary for disease, but not sufficient to cause disease in all
people. Similar to other inflammatory diseases like atherosclerosis.

Pathogenesis of Periodontitis
• Periodontitis is an
inflammatory mucosal
disease

• Periodontitis is a
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Periodontitis Associated with Systemic Conditions
• Many disorders that alter immune response can
affect periodontium (e.g., white blood cell
disorders; HIV; medical immunosuppression)
– impact can range from minimal to severe
– rather than causing major changes in the
subgingival microbiota, these conditions primarily
affect the host immunoinflammatory response to
oral pathogens

Concepts of Inflammation
• Periodontitis and periimplantitis are
inflammatory diseases
• Presence of teeth/implants
presents major challenge to
host

Diabetes Mellitus
• Disease of metabolic dysregulation
– dysregulation of glucose, protein, fat metabolism

• Characteristic long-term complications
–
–
–
–
–

retinopathy
neuropathy
nephropathy
macrovascular disease
wound healing

Epidemiology of Diabetes Mellitus
• Overall, ~30.2 million Americans have DM
– 23.0 million diagnosed; 7.2 million undiagnosed

• 9.4% of total population; 25.2% of adults over age 65
• Incidence: 1.5 million new cases 2015 vs. 800K in 1998
(incidence went down slightly from 2012-2015)
• 34% (~84 million) over age 18 have prediabetes
– (48.3% of people over age 65)

• High prevalence/incidence tracks with obesity
– 87.5% of adults with DM were overweight or obese
CDC - National Diabetes Statistics Report 2017

Prevalence of DM by Age and Race/Ethnicity

Hormonal Control of Glycemia
Blood
Glucose

2014 National Diabetes Fact Sheet - CDC (data from 2010-2012)

Type 1 Diabetes
• Onset usually occurs in
youth, but not always
(“juvenile” diabetes)
• Patients often thin
• Absolute insulin
deficiency (autoimmune
disease with destruction
of pancreatic β cells)

• Lack of insulin prevents
utilization of glucose by
tissues
hyperglycemia
• Dependent on exogenous
insulin injection for
survival
• Prone to ketosis (increased
ketone production from
free fatty acids supplied by
lipolysis)

Blood
Glucose

Insulin
Secretion

Tissue Utilization of
Glucose

Type 2 Diabetes
• Onset usually in adulthood
– huge increase in prevalence
in teenagers recently

• Majority are obese (>90%)
• Very strong familial risk for
type 2
– 75-90% concordance in twins
– May reflect genetic influence
and/or common fetal
environment in twin pairs

• Insulin secretion usually
decreased, but may be
normal or even increased
• Insulin resistance
decreases muscle uptake
of glucose, resulting in
hyperglycemia
• Resistant to ketosis

Laboratory Evaluation of Diabetes

Gestational Diabetes
• Usually develops in 3rd trimester
• Similar pathophysiology to type 2 DM
• Requires intensive monitoring & treatment
• Patient returns to normal after delivery
• 30-65% develop type 2 DM within 10 years
– “Women with a history of GDM should have life-long
screening for development of diabetes or prediabetes at
least every 3 years” (ADA Standards of Care)

Laboratory Evaluation of Diabetes
• Glycohemoglobin assay (HbA1c) generally used to
determine average glycemic control over 2-3 months
– “Normal” HbA1c < 5.7%

• 2010 ADA Standards allow HbA1c for diagnosis of
diabetes(must be standardized lab test; not a point of
care chair-side HbA1c test)

•

4 ways to diagnose diabetes:

1. Symptoms of diabetes plus a casual plasma glucose
concentration > 200 mg/dl
2. Fasting plasma glucose > 126 mg/dl (normal <100 mg/dl)
3. 2 hour post-prandial glucose > 200 mg/dl during Oral
Glucose Tolerance Test (normal <140 mg/dl)
4. HbA1c > 6.5% (just became acceptable in 2010)
• “In the absence of unequivocal hyperglycemia repeat lab
test should be done”
Diabetes Care 39 (suppl), 2016

Laboratory Evaluation of Diabetes
• American Diabetes Association recommends target
HbA1c of < 7% for most DM patients
• HbA1c >8% indicates need for intervention
• Data from NHANES 1999-2000 show ~36% of type 2
DM subjects are “controlled” (HbA1c < 7%)
Koro et al. Diabetes Care 2004

– > 6.5% = diabetes
– 5.7 – 6.4% = increased risk for diabetes
Diabetes Care 39 (suppl), 2016

“eAG” and Diabetes Control
• Estimated Average
Glucose (eAG)
• New method of
providing HbA1c
values to patients
(provided in units of
mg/dl, just like normal
glucometer readings)
• HbA1c and eAg
correlate strongly
Nathan et al. Diabetes Care 2008
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Complications of Diabetes
• Microvascular disease
–retinopathy
–nephropathy

• Neurologic complications
–sensory neuropathy
–autonomic neuropathy

• Macrovascular disease
– cardiac; cerebrovascular
– peripheral

Conventional vs. Tight Control

Diabetes Mellitus

• Prevention of diabetic complications is directly
related to glycemic control
– large studies of type 1 and 2 DM in 1990s showed

Evidence

25-75% reduction in complications with intensive
glycemic control
– increasing number of DM patients now entering
dental office under intensive glycemic management
–Risk: HYPOGLYCEMIA! (3-fold increased risk of
hypoglycemia in well controlled patients)

Periodontal diseases

Diabetes and Periodontitis
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Diabetes and Periodontal Disease

– Severe periodontitis = 2+ sites with >6mm attachment loss
(at least 1 site with PD >5mm)

• Poorly controlled DM subjects were 2.9 times more
likely to have severe periodontitis than non-DM subject
(95% CI 1.40, 6.03)
Tsai et al. Community Dent Oral Epidemiol 2002

Relative risk

• Is risk of periodontitis greater in poorly controlled DM?
• 4343 Americans > 45 years of age studied (NHANES
III database; representative of US population)

Risk of Progressive Bone Loss Over 2 Years
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Glycemic control is IMPORTANT!!
Patient must be told that good diabetes
control good periodontal health.

Taylor et al. J Periodontol 1998

Does Periodontal Disease Affect the Risk
of Diabetes Onset?
• 4 large epidemiologic studies (N= 22,230 subjects)
examined impact of periodontal disease on risk of
incident diabetes (i.e., new onset of DM)
– 3 studies in Japan, 1 in U.S.; studies of 1-22 years duration
– 3/4 studies (2 Japan, 1 US) show significant increase in risk
of incident diabetes in those with severe periodontal disease
– Effect size depended on severity of periodontitis (more
severe periodontitis = greater risk for incident DM)

Does Periodontal Disease Affect
Glycemic Control?
• Type 2 DM subjects with severe periodontitis had
increased risk of worsening glycemic control over 2
years compared to diabetic subjects without periodontitis
40%
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Borgnakke et al. (Joint AAP/EFP Periodontal Medicine Workshop)
J Periodontol & J Clin Periodontol 2013
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Taylor et al. 1996

Periodontal Treatment & Glycemic Control

Periodontal Treatment & Glycemic Control

• Meta-analysis of 5 controlled periodontal intervention
trials examining effect on HbA1c in type 2 DM only;
315 total patients

• Meta-analysis of 9 studies in 7 countries examining
effect of periodontal treatment on HbA1c in type 2
DM; 719 total patients

– compared SCRP alone (no systemic antibiotics) to no
treatment or coronal scaling only
– studies published 2005-2012

• Overall, SCRP was associated with a significantly
greater reduction in HbA1c of 0.65% compared to
controls (no heterogeneity among studies)
Sgolastra et al. J Periodontol 2013

Periodontal Treatment & Glycemic Control
• Diabetes and periodontal diseases: consensus report of the
Joint EFP/AAP Workshop on Periodontitis and Systemic
Diseases (Segovia, Spain 2012):
– “Randomized controlled trials (RCTs) consistently demonstrate
that mechanical periodontal therapy associates with
approximately a 0.4% reduction in HbA1C at 3 months, a
clinical impact equivalent to adding a second drug to a
pharmacological regime for diabetes. RCTs are needed with
larger numbers of subjects and longer term follow-up.”
Chapple, Genco et al. (Joint AAP/EFP Periodontal Medicine Workshop)
J Periodontol & J Clin Periodontol 2013

– included any type of periodontal therapy including SCRP,
periodontal surgery, with or without systemic antibiotics
– included studies published from 2005-2012

• Overall, SCRP was associated with a significantly
greater reduction in HbA1c of 0.36% compared to
controls (minimal heterogeneity among studies)
Engebretson & Kocher (Joint AAP/EFP Periodontal Medicine Workshop)
J Periodontol & J Clin Periodontol 2013

Periodontal Treatment & Glycemic Control
• Impact of periodontal treatment may be different in
type 1 and type 2 DM (most studies have examined
type 2)
• 65 type 1 DM subjects (Finland) had HbA1c at
baseline and again at least 8 weeks after perio
treatment (SCRP with some areas of surgery)
– 30 subjects had HbA1c <8.5%; 35 had HbA1c >8.5%
– most subjects had mild to moderate periodontitis
– only 8/65 subjects received adjunctive antibiotics
Tervonen et al. J Clin Periodontol 2009

Periodontal Treatment & Glycemic Control
• Subjects responded well to perio treatment
• Overall, no significant change in HbA1c after tx
• HbA1c response showed large interindividual
variability (similar to many aspects of type 1 DM)
– improvement in HbA1c of >0.5% seen in 35% of subjects
– worsening in HbA1c of >0.5% seen in 28% of subjects
– no change in HbA1c seen in 37% of subjects

Tervonen et al. J Clin Periodontol 2009

Periodontal Treatment and Glycemic Control
• At 4 months, no difference in HbA1c between groups
• At 8 months, treatment group had absolute change in
HbA1c 0.57% greater than controls (p=0.03)
– Absolute reduction in HbA1c in type 2 subjects who had
periodontal treatment was 0.95% greater than control group
(p=0.004)
– No significant difference in HbA1c in type 1 DM subjects
who had periodontal treatment compared to controls

Periodontal Treatment and Glycemic Control
• Impact of periodontal treatment may be different in
type 1 vs. type 2 DM (most studies examined type 2)
• Examined impact of intensive perio tx (vs. minimal
perio tx) in both type 1 and type 2 DM subjects with
moderate periodontitis
–
–
–
–

Intensive group: SCRP, ext of hopeless teeth (no antibiotics)
control group supragingival scaling only
HbA1c taken at baseline, 4 months, 8 months
40% of subjects had type 1 DM; 60% had type 2
Calabrese et al. Diabetes Metab 2011

HOW Can Periodontal Disease Affect Diabetes??
• By changing the way the body uses insulin
• Inflammation INCREASES insulin resistance and
makes blood sugar harder to control
• Insulin resistance is the major CAUSE of type 2
diabetes!!
– The body cannot use the insulin that is being made in the
pancreas; so blood sugar is not controlled

• Difference in response between type 1 and type 2 DM
Calabrese et al. Diabetes Metab 2011

Infection and Glycemic Control
• Infection increases insulin resistance & alters glycemic control
• Resistance persists after clinical recovery (days-to-months)
60
50

Obesity, Periodontal Disease and Diabetes
• Obesity is #1 risk factor for type 2 diabetes
• Obesity INCREASES insulin resistance like
inflammation does
– Adipocytes produce proinflammatory cytokines like TNF-α,
IL-6 which directly change the insulin receptor and prevents
insulin from working

Insulin
40
Resistance (%)
30
20
10
0

Acute Infection

1-3 Months Post-Recovery

Yki-Jarvinen. J Clin Endocrinol Metab 1989

• Periodontal inflammation ALSO causes increase in
serum levels of inflammatory mediators like TNF-α,
IL-6 which cause insulin resistance like obesity does

Obesity/Illness
Increased Serum TNF-α, IL-6
(Systemic Inflammation)

Management of Diabetic Patients
• Medical History (undiagnosed DM)
– signs/symptoms (verbal questioning):

Periodontal
Inflammation

Insulin Resistance &
Poor Diabetes Control

Increased Serum TNF-α, IL-6
(Systemic Inflammation)

Management of Diabetic Patients
• Physician Consult
– Fax or email, not letter
– Describe pt and pt sx, describe oral findings:
– “Mr. Gomez, a patient of record in your
practice, is a 50 YOHM with a severe infection
of the gum and bone surrounding his teeth. He
reports a positive history of polyuria and
polydipsia. Please evaluate for diabetes.”

• polyuria
• polydypsia
• polyphagia
– race, weight
– lab tests
• Fasting/casual plasma glucose

Periodontal Treatment - Diabetes
Medical History (diagnosed DM)
1. Type of diabetes

2. Initial assessment of control (ask patient
about glycemic control)
3. Medications, diet

Types of Insulin

Medical Management of Diabetes

Insulin Type

• Before treating patient: determine medical
management regimen
• Insulin? (types 1 and 2)
– Which insulin(s)?

• Oral Agents? (mainly type 2)
– Which agent(s)?

• Other co-morbid conditions
– Hypertension, CVD, hx of embolic events (MI, CVA)
– Medications for these conditions?

Onset of
Peak
Duration of
Activity Activity
Activity
Lispro (Humalog); 15 min
30-90
<5 hrs
Aspart (NovoLog)
min
Glulisine (Apidra)
Regular
30-60 min 2-3 hrs
4-12 hrs
NPH

2-4 hrs

4-10 hrs

Detemir (Levemir)

1-2 hrs

Degludec (Tresiba
U-100 or U-200)
Glargine (Lantus);
Glargine U-300
(Toujeo)

4-6 hrs

relatively up to 24 hrs
flat
peakless
>24 hrs

14-18 hrs

4-6 hrs

peakless 20-24+ hrs

Afrezza (approved by FDA 2014): inhaled rapid acting insulin; powder
placed into an inhaler; peak activity 15-20 minutes after inhalation

Medical Management of Diabetes
• Some diabetes medications have high risk of
hypoglycemia:
– Insulin (directly decrease blood glucose)
– Pramlintide [Symlin] (an injected agent that slows
absorption of carbohydrate from gut)

• Some medications have moderate risk
– Sulfonylureas (e.g., glyburide, glipizide, glimepiride):
increase insulin secretion
– Meglitinides (e.g., repaglinide [Prandin]; nateglinide
[Starlix]): increase insulin secretion

Why Worry About All This Stuff?
• AVOID HYPOGLYCEMIA (a medical
emergency!!)

• Best means of assessing risk and
monitoring patient is with
glucometer

• HAVE PATIENT BRING
GLUCOMETER TO DENTAL
APPOINTMENTS

Medical Management of Diabetes
• Other diabetes medications have minimal risk for
hypoglycemia
– metformin [Glucophage]
– rosiglitazone [Avandia], pioglitazone [Actos]
– saxagliptin [Onglyza], sitagliptin [Januvia], linagliptin
[Tradjenta], alogliptin [Nesina]
– SGLT2 inhibitors: dapagliflozin [Farxiga], canagliflozin
[Invokana], empagliflozin [Jardiance]

• KEY: know what medications your patient is taking,
and relative risk for hypoglycemia

Treatment of Hypoglycemia
• Hypoglycemia is a medical emergency!
• In awake patient, give about 15 grams of
carbohydrate orally:
• 4-6 oz juice
• 4-6 oz cola (NOT diet)
• 4 tsp table sugar
• cake gel / frosting

Treatment of Hypoglycemia

Treatment of Hypoglycemia

• Hypoglycemia is a medical emergency!
• In sedated patient, or patient who cannot take
food by mouth, use I.V. route:

• Hypoglycemia is a medical emergency!
• In sedated patient, or patient who cannot take
food by mouth, use I.V. route:

• 25-30 ml 50% dextrose = 12.5-15.0g dextrose

• Best emergency drug is glucagon 1mg I.V.,
I.M., or subQ

Periodontal Treatment - Diabetes
Medical History (diagnosed DM)

Periodontal Treatment - Diabetes
Determine HbA1c values over past 2 years

1. Type of diabetes

- Level of control? Stability of control?

2. Initial assessment of control
(ask patient about control)

- ADA recommends target HbA1c of <7%

3. Medications, diet

- HbA1c of >8% indicates action needed
- Old general guideline: “good” = <8%,
“moderate” = 8-10%; “poor” = >10%

Treatment of Acute Periodontal
Needs (e.g., abscess)

- Newer guidelines suggest >8% = “poor”

Management of Diabetic Patients

Periodontal Treatment - Diabetes
Detailed Assessment of Glycemic Control

• Physician Consult

HbA1c values: good, moderate or poor control??

– “Mrs. Barnes, a patient of record in your practice,
is a 60 YOBF with a severe infection of the gum
and bone surrounding her teeth, requiring
periodontal therapy. She reports a 6-year history
of type 2 DM. Please provide the last 2 years of
HbA1c values.”

Poor
• Physician Consultation
• Focus on reducing
inflammation - SCRP; home
care

Good
• Treat similar to non-DM
patients - SCRP; home
care; surgical therapy for
nonelective and elective
reasons

• Surgical therapy for nonelective reasons

Diabetes in the Dental Office
• Mail survey of 105 GPs and 103 Periodontists asked about
managing diabetic patients in dental office
Ask what type of DM patient has
Ask about diabetes control regimen
Refer for & monitor glucose levels
Communicate with pt’s physician
Discuss with pt how well DM is controlled

GP
44%
56%
14%
14%
54%

Perio
77%
81%
28%
35%
83%

Kunzel et al. J Periodontol 2006

Cardiovascular and Periodontal Diseases
• Meta-analyses of 15 studies examining relationship
between CHD and periodontal diseases:
– 5 prospective cohort studies: people with PD had 1.14
times higher risk of developing CHD (R.R.=1.14,
p<0.001)
– 5 case-control studies: O.R.= 2.22 (p<0.001) for
developing CHD
– 5 cross-sectional studies: O.R. = 1.59 (p<0.001) for
prevalence of CHD in those with PD
Bahekar et al. Am Heart J 2007

Cardiovascular & Periodontal Diseases
• The more teeth are affected by periodontal disease, the
higher the risk
Arbes et al. J Dent Res 1999

Cardiovascular and Periodontal Diseases
• How can this be? What mechanisms?
• Bacteremia and endotoxemia (routine mastication,
oral hygiene)
• Damage to vascular endothelium; altered endothelial
function (e.g., endothelial-mediated vasodilation is
inhibited in individuals with periodontitis, but restored
after periodontal therapy)

Lower Risk
Higher Risk

Cardiovascular and Periodontal Diseases
• Periodontal infection may lead to low-level
bacteremia and intravascular LPS
– can result in altered coagulability, platelet function,
endothelial/vessel wall integrity

• Infection is a known risk factor for acute
thromboembolic events (stroke/MI)
– MI/stroke often preceded by febrile illness
Mattila J Int Med 1989
Syrjanen et al. Br Med J 1988

Cardiovascular and Periodontal Diseases
• Bacteremia after tooth extraction (mostly due to
caries) vs. tooth brushing
– Double-blind placebo controlled study
– 290 subjects randomized to
• extraction of single tooth w/ amoxicillin prophylaxis 1
hour prior
• extraction of single tooth w/ placebo pill 1 hour prior
• tooth brushing for 2 minutes (30 sec/quad) w/o
antibiotics
Lockhart et al. Circulation 2008
Lockhart et al. JADA 2009

Cardiovascular and Periodontal Diseases

Cardiovascular and Periodontal Diseases

• Blood drawn at baseline and after tx at 1.5, 5, 20, 40
and 60 minutes
• Incidence of bacteremia:

• Incidence of bacteremia in toothbrushing group was
directly related to poor oral hygiene (plaque and
calculus levels) and gingival bleeding, but not to
probing depth

– ext + placebo = 80%
– ext + amoxicillin = 56%
– tooth brushing = 32%

– maintaining good OH may reduce incidence of bacteremia
after normal brushing

• Tooth brushing can induce bacteremia
• Bacteremia after ext is common, even with Ab
prophylaxis
Lockhart et al. Circulation 2008
Lockhart et al. JADA 2009

• Incidence of bacteremia after extraction was not
related to oral hygiene, gingival bleeding or P.D.
– extraction has high risk of bacteremia no matter what the
perio status
Lockhart et al. Circulation 2008
Lockhart et al. JADA 2009

Periodontal Medicine
• Examined systemic dissemination of bacterial
endotoxin after chewing, using chromogenic
limulus amoebocyte lysate assay
– 42 moderate-to-severe periodontitis subjects
– 25 periodontally healthy subjects
– blood samples before mastication, 5 & 10 minutes
after mastication

Periodontal Medicine
• Only 6% of all subjects had endotoxemia
before chewing (mean 0.89 pg/ml), vs. 24%
after chewing (mean 3.0 pg/ml)... p<0.001
• After chewing, only 12% of periodontally
healthy subjects had endotoxemia (mean
1.17 pg/ml), vs. 40% of severe periodontitis
patients (mean 5.58 pg/ml)... p<0.05

• chewed gum 50 times on right side and 50 on left side
Geerts et al. J Periodontol 2002

Geerts et al. J Periodontol 2002

Periodontal Medicine
• Chewing may induce
systemic dissemination of
endotoxin
• Periodontal disease
increases both the incidence
of endotoxemia and the
level of systemic endotoxin
• Oral cavity (GCF) is
reservoir for endotoxin

Cardiovascular and Periodontal Diseases
• Pathogenesis of atherosclerosis (direct effect):
IL-1
TNF-α M∅ PDGF

Damaged
endothelium
(viral, bacterial,
fungal, chemical,
shear forces)

LDL
LDL
LDL

M∅
LDL

LDL

LDL
LDL
LDL
LDL

foam
LDL M∅

foam

Geerts et al. J Periodontol 2002
Ross R, New Engl J Med 1999

Cardiovascular and Periodontal Diseases
• 50 patients (ages 56-82) with carotid stenosis
– surgical specimens obtained after carotid
endarterectomy

• PCR & DNA probes used to detect DNA from
– Chlamydia pneumoniae
– Cytomegalovirus
– P.gingivalis, P. intermedia, B.forsythus,
A.actinomycetemcomitans
Haraszthy et al. J Periodontol 2000

• monocyte penetration
• cytokine & growth
factor production
• LDL - foam cell
formation
• smooth muscle cell
proliferation
• plaque formation and
vessel wall thickening

Smooth muscle

Cardiovascular and Periodontal Diseases
• All 50 specimens had severe atheromatous plaques
C.pneumoniae
CMV
B.forsythus
P.gingivalis
A.actinomycetemcomitans
P.intermedia
Detected bacterial DNA; not
intact or viable cells

18%
38%
30%
26%
18%
14%

• 44% of atheromas

had at least one
perio pathogen
• 59% of these
had >1 perio
pathogen

Haraszthy et al. J Periodontol 2000

Cardiovascular and Periodontal Diseases
• Effect of periodontal infection may also be indirect
• Serum fibrinogen and C-reactive protein levels are
higher in patients with periodontitis
• Elevated fibrinogen/C-reactive protein are risk factors
for ischemia/MI/stroke (increased coagulability)
• Cardiovascular risk factors (cholesterol/ fibrinogen/Creactive protein) may be intermediate variables linking
periodontal disease to increased CVD risk

Cardiovascular and Periodontal Diseases
Periodontal Infection
DIRECT

INDIRECT

Bacteremia/Endotoxin:
Atherosclerosis
Altered Platelet Function

Fibrinogen
C-reactive Protein
IL-6

Cardiovascular Disease Risk

Cardiovascular & Periodontal Diseases
• Excellent systematic review of 25 clinical trials in
periodontitis patients comparing periodontal treatment
(PT) to no periodontal treatment (NPT)
– Periodontal treatment was SCRP alone (no antibiotics)

• PT consistently associated with significant decrease in
hs-CRP, TNF-α, IL-6, fibrinogen
• Meta-analysis of hs-CRP from 23 trials showed
significant decrease in PT group vs. NPT group
(overall WMD= -0.50mg/L for PT group; p=0.0005)
Teeuw et al. J Clin Periodontol 2014

Erectile Dysfunction and Periodontal Disease
• After adjusting for ED risk factors (income, age,
alcohol abuse, CHD, HTN, dyslipidemia, obesity, etc.):
– ED subjects significantly more likely to have periodontitis
(O.R. = 3.35; 95% CI = 3.25-3.45, p<0.001)
– Significant association with ED was found in every age
group; strongest in those 20-30 yrs and >69 yrs of age)

• Possible mechanisms of interaction:
– Vascular endothelial damage related to chronic inflammation
(endothelial damage major player in ED); periodontitis
increases endothelial dysfunction
Keller et al. J Clin Periodontol 2012

Erectile Dysfunction and Periodontal Disease
• Population-based retrospective case-control study of
32,856 cases with ED and 162,480 age-matched
controls without ED (1:5 case-control ratio)
– Study done in Taiwan using ICD codes to determine
diagnoses of ED and chronic periodontitis
– Largest study done to date on ED and periodontitis

• Prevalence of periodontitis was 26.9% in ED subjects
vs. 9.4% in non-ED subjects
Keller et al. J Clin Periodontol 2012

Erectile Dysfunction and Periodontal Disease
• Systematic review & meta-analysis of 4 case-control
studies examining ED and chronic periodontitis
– N = 38,111 cases (with ED)
– N = 174,807 controls (without ED)

• Patients with ED were 3.07-fold more likely to have
chronic periodontitis than subjects without ED (O.R. =
3.07; 95% CI= 1.87-5.50)
– Relationship was significant in all age groups

• High heterogeneity between studies
Wang et al. J Clin Periodontol 2016

Erectile Dysfunction and Periodontal Disease
• First intervention trial for erectile dysfunction and
periodontal disease
• 120 subjects with moderate to severe ED and chronic
periodontitis
– Groups were balanced for smoking hx, BMI, age
– Excluded people with diabetes, hypertension, known heart
disease (all of which are risk factors for ED)
– 60 received SCRP; 60 untreated controls
– Follow-up exams 1 and 3 months post-SCRP

Erectile Dysfunction and Periodontal Disease
• Periodontal status improved in treatment group but not
control group (as expected)
• No significant change in ED in control group
• Significant improvement in ED in periodontal
treatment group
• Possible mechanism: SCRP results in decreased serum
cytokines such as TNF-α (which is known to induce
endothelial dysfunction), thereby restoring endothelial
function
Eltas et al. J Clin Periodontol 2013

Eltas et al. J Clin Periodontol 2013

Periodontal Infection and Pregnancy
• Low birth weight (LBW) infants:
–

Weigh <2500 g at birth (5lb 8oz)
• <1500 g = “very LBW”

– Approximately 8.2% of all births in 2005 (vs. 7% in
1990); incidence is increasing
– 40X more likely to die in neonatal period than
normal birth weight babies
– Primary cause of LBW: premature labor or
premature rupture of membranes

Periodontal Infection and Pregnancy
• Pre-term infants:
Delivery occurs < 37 completed gestational weeks
– Approximately 12.7% of all births in 2005, 11.8% in
2000 (vs. 10.6% in 1990)
– “Very pre-term” = delivery at <32 weeks
– Not all LBW infants are pre-term, but many are
–

• LBW baby born after 37 weeks is “small gestational age”

– Almost all very LBW infants (<1500g) are pre-term

Periodontal Infection and Pregnancy

Periodontal Infection and Pregnancy

• Risk factors for preterm or
LBW delivery:
– previous PT/LBW delivery
– high or low maternal age

• During pregnancy:

– multi-fetal pregnancy
– smoking, alcohol/drug use
during pregnancy
– inadequate prenatal care
– low socioeconomic status
– hypertension, diabetes
– genitourinary tract infection

NONE of these
risk factors are
present in 25% of
PT/LBW cases

– Production of prostaglandin (especially PGE2) in
amnion increases throughout gestation
– When prostaglandin levels reach threshold, labor is
induced, followed by delivery
Amniotic Prostaglandin Levels During Pregnancy
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Periodontal Infection and Pregnancy
• Genitourinary tract infection:
Bacterial Infection
Increased amniotic
prostaglandin
production

Bacteria and
products in amnion
Increased cytokine
production in amnion

Preterm Labor

Periodontal Infection and Pregnancy
• Increased amniotic prostaglandin (PGE2 and
PGF2α) is characteristic of preterm labor
– in presence of genitourinary tract infection AND
– in absence of genitourinary tract infection

• What causes increased prostaglandin levels in
absence of clinical infection??
– possibly remote site infection??

Periodontal Infection and Pregnancy
• Case-control study of 124 pregnant/post-partum
women; periodontal exams on all subjects

– 93 cases with 1 or more preterm LBW babies
– 31 controls with 1 or more NBW babies
• Severe periodontitis defined as >3mm CAL at
>60% of sites
Offenbacher et al. 1996

Periodontal Disease and Pregnancy
• Bacterial vaginosis is most common vaginal
disorder in reproductive-age women
– normal vaginal flora (mainly lactobacilli) shifts to
predominance of mixed anaerobes & facultatives
• Gardenerella vaginalis, Prevotella spp., Bacteroides
spp., Peptostreptococcus spp., others

• 43% of women with BV have preterm birth vs.
14% of controls
Andrews et al. Am J Perinatol 2000

Periodontal Infection and Pregnancy
• Hypothesis:
– periodontal infection may pose a threat to
the fetal placental unit
• gram negative anaerobic organisms,
endotoxin, and inflammatory mediators may
have distant effects
Offenbacher et al. 1996

Periodontal Infection and Pregnancy
• Cases had significantly greater mean CAL
• Both extent and severity of CAL were greater in
cases than controls
• Severe periodontitis increased risk of preterm LBW
by 7.5-fold (adjusted for age, race, tobacco/alcohol
use, prenatal care, hx of bacteremia)
– greater risk factor than smoking or alcohol
Offenbacher et al. 1996

Pregnancy and Periodontal Disease

Pregnancy and Periodontal Disease
• Not all studies agree
• Case control study in Brazil of 304 women with preterm LBW or LBW at normal term, and 611 control
women with normal term, normal birth weight
• Perio exams after delivery
• Cases and controls had similar distributions of mild,
moderate, severe periodontitis; similar plaque & BOP
• No significant association between perio status and
pregnancy outcome

• Systematic review of 11 PROSPECTIVE cohort
studies (no retrospective or intervention studies)
– Total N = 12,173 subjects
– Focused question: “does periodontal disease increase the
risk of PTB and/or LBW?”

• 9 studies had high methodologic quality; 2 moderate
• Overall, 9/11 studies (82%) showed significant
association between maternal periodontal disease and
increased risk of PTB/LBW

Bassani et al. J Clin Periodontol 2007

• Meta-analysis showed periodontitis was associated
with increased risk of:
– PTB:
– LBW:
– PTB/LBW:

RR 1.70 (95% CI: 1.03, 2.81)
RR 2.11 (95% CI: 1.05, 4.23)
RR 3.57 (95% CI: 1.87, 6.84)

• Increased severity of maternal periodontitis was
associated with increased PTB risk, but not LBW
• Despite high study quality, heterogeneity was found,
so be careful with conclusions
Chambrone et al. J Clin Periodontol 2011

Pregnancy and Periodontal Disease
• Intervention trial examining effect of periodontal
treatment on PLBW incidence (Santiago, Chile)
• 351 pregnant women with periodontitis (4 or more
teeth with PD>4mm and CAL >3mm at same sites)
– 163 treated before 28 weeks gestation
– 188 treated after delivery
• SCRP followed by maintenance q 2-3 weeks
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Pregnancy and Periodontal Disease
• Women treated during pregnancy had PLBW rate of
1.8 %; those treated after delivery had PLBW rate of
10.1 %
• Odds ratio for PLBW in women with untreated
periodontitis was 4.7 compared to women with
treated periodontitis

– Periodontal treatment decreased BOP, PD, CAL
Lopez et al. J Periodontol 2002

Lopez et al. J Periodontol 2002

Pregnancy and Periodontal Disease
• Systematic review of 13 RCTs examining effect of
maternal periodontal treatment on birth weight and
preterm delivery (Total N = 6813 live births)
– Focused question: “does periodontal treatment decrease the
risk of PTB and/or LBW?”
– >60% of studies were of low methodologic quality

• 8/13 studies (62%) showed a significantly decreased
incidence of adverse pregnancy outcome associated
with periodontal treatment, however…….
Chambrone et al. J Clin Periodontol 2011

Pregnancy and Periodontal Disease
• Question: Is periodontal treatment during gestation
harmful to child??
• All studies to date (whether they did or didn’t find an
effect on preterm or LBW delivery) have shown
SCRP to be SAFE during pregnancy

Pregnancy and Periodontal Disease
• Meta-analyses showed no significant reduction in PTB
or LBW following periodontal treatment in pregnant
women
– May be due to heterogeneity of studies, low methodologic
quality of some studies, type/quality of some perio treatment

• Only one RCT (Jeffcoat et al. BJOG 2011) examined
actual success or failure of periodontal treatment and
its impact on PTB/LBW; successful periodontal
treatment was directly related to full-normal-term
delivery
Chambrone et al. J Clin Periodontol 2011

Pregnancy and Periodontal Disease
• Is periodontal therapy safe during pregnancy?
• Continuation of previous study in which pregnant
women with periodontitis had SCRP either during
gestation (SCRP prior to 21 weeks, plus prophylaxis
q 1 month) or after delivery
• Cognitive, motor, and language development
assessed in children 24 to 28 months after birth
– N=205 from treatment group (SCRP + prophy)
– N=200 from control group
Michalowicz et al. Pediatrics 2011

Pregnancy and Periodontal Disease
• No significant difference in cognitive, motor or
language scores at 24-28 months between treatment
group and control group
– adjusted for variables during and after pregnancy that are
associated with development

• First study to examine relationship between maternal
periodontal therapy and child development
• Periodontal therapy during pregnancy has no adverse
effect on development
Michalowicz et al. Pediatrics 2011

What Do I Do for My Pregnant Patient?
• Thorough periodontal
examination
• Education in oral care
• Treat acute perio problems
• Thorough debridement
(SCRP is safe!)
• Failure to diagnose and
treat may increase risk of
adverse pregnancy
outcome

Periodontal & Systemic Health

Key is Managing INFLAMMATION
• So why not take out all the teeth to control the
inflammation??
– extraction of all teeth will decrease systemic
inflammatory & thrombotic markers
• 67 adults with severe periodontitis had full extraction
• after 12 weeks serum CRP, fibrinogen, plasminogen
activator inhibitor-1, white cell count and platelet count
all decreased
Taylor BA, et al. J Dent Res 2006

• But is full extraction NEEDED??
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