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They’re only teeth…They’re only teeth…

Diabetes Mellitus (DM)Diabetes Mellitus (DM)

2020--24 million diabetics in the United 24 million diabetics in the United 
StatesStates
77--8% of US population8% of US population77 8% of US population8% of US population
1.5 million new cases diagnosed in 1.5 million new cases diagnosed in 
20052005
Estimated 30% may be undiagnosedEstimated 30% may be undiagnosed

Diabetes Mellitus (DM)Diabetes Mellitus (DM)

Most common disorder in patients Most common disorder in patients 
admitted to hospitals for any causeadmitted to hospitals for any cause
Accounts for 30% of primary careAccounts for 30% of primary careAccounts for 30% of primary care Accounts for 30% of primary care 
visits although it affects <10%visits although it affects <10%
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Diabetes (DM)Diabetes (DM)

Inadequate Inadequate glycemicglycemic control increases control increases 
the risk of the risk of 
–– RetinopathyRetinopathyRetinopathyRetinopathy
–– NephropathyNephropathy
–– NeuropathyNeuropathy
–– MacrovascularMacrovascular conditions (conditions ( stroke, stroke, 

peripheral vascular disease or myocardial peripheral vascular disease or myocardial 
infarction)infarction)

Diabetes and Diabetes and 
Periodontal DiseasePeriodontal Disease

Well Well established bidirectional established bidirectional 
relationshiprelationship
Poor oral hygiene with periodontalPoor oral hygiene with periodontalPoor oral hygiene with periodontal Poor oral hygiene with periodontal 
inflammation leads to poorer inflammation leads to poorer glycemicglycemic
controlcontrol
Poorly controlled diabetics are at risk Poorly controlled diabetics are at risk 
of more aggressive periodontal of more aggressive periodontal 
destructiondestruction

Health education for Health education for 
diabeticsdiabetics

Partnership betweenPartnership between
–– Physicians, nurses, diabetes educatorsPhysicians, nurses, diabetes educators
–– AndAndAndAnd
–– Dentists and dental hygienistsDentists and dental hygienists
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Diabetes and Diabetes and 
Dental PractitionersDental Practitioners

Assess for gingivitis and Assess for gingivitis and periodontitisperiodontitis
Ask about diabetes and family historyAsk about diabetes and family history
Ask about related symptomsAsk about related symptoms thirstthirstAsk about related symptomsAsk about related symptoms——thirst, thirst, 
weight loss, weight loss, 
Ask about related Ask about related comorbiditiescomorbidities: : 
hypertension and hypertension and hypercholesteremiahypercholesteremia
Refer for medical evaluationRefer for medical evaluation

Diabetes and Diabetes and 
Medical PractitionersMedical Practitioners

Ask about dental practicesAsk about dental practices
–– Regularity of dental careRegularity of dental care
–– Known presence of gingivitis orKnown presence of gingivitis orKnown presence of gingivitis or Known presence of gingivitis or 

periodontal diseaseperiodontal disease
–– Oral hygiene practicesOral hygiene practices

Refer for oral health maintenance careRefer for oral health maintenance care

The risk in the office:  HypoglycemiaThe risk in the office:  Hypoglycemia
–– Medical historyMedical history
–– QuestionsQuestions

Diabetes and Diabetes and 
Dental PractitionersDental Practitioners

QuestionsQuestions
Did you take your medications?Did you take your medications?
Did you eat before you came?Did you eat before you came?

–– Have sugar source availableHave sugar source available
–– Consider having testing availableConsider having testing available
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Nosocomial PneumoniaNosocomial Pneumonia

>20,000 deaths per year from >20,000 deaths per year from 
hospitalhospital-- acquired pneumoniasacquired pneumonias
–– 84% in people over age 6584% in people over age 65

Shay et alShay et al

VentilatorVentilator--associated pneumoniasassociated pneumonias——
88--28% of all intubated patients28% of all intubated patients
Nursing homeNursing home--acquired pneumoniaacquired pneumonia——
leading cause of death in NH leading cause of death in NH 
populationpopulation

Risk FactorsRisk Factors PneumoniaPneumonia

Dependence for feedingDependence for feeding
Dependence for oral careDependence for oral care
Tube feedingTube feeding

Langmore et al/Shay et alLangmore et al/Shay et al

Tube feedingTube feeding
Current smokingCurrent smoking
Multiple medical diagnosesMultiple medical diagnoses
Number of medicationsNumber of medications
Number of carious teethNumber of carious teeth

Risk FactorsRisk Factors PneumoniaPneumonia

COPDCOPD
DiabetesDiabetes
Dependence for feedingDependence for feeding

Terpenning et al/Shay et alTerpenning et al/Shay et al

Presence of SA in salivaPresence of SA in saliva
If dentateIf dentate
–– Number of carious teethNumber of carious teeth
–– Numbers of pairs of opposing teethNumbers of pairs of opposing teeth
–– Presence of  periodontalPresence of  periodontal--disease causing disease causing 

organisms in saliva or plaqueorganisms in saliva or plaque
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Nosocomial PneumoniaNosocomial Pneumonia

In 8 of 14 patients with hospitalIn 8 of 14 patients with hospital--
acquired pneumonia, bacterial acquired pneumonia, bacterial 
genotype of plaque matched those genotype of plaque matched those 

ElEl--Solh et al/Shay et alSolh et al/Shay et al

g yp p qg yp p q
from pulmonary lavage samples.from pulmonary lavage samples.

The converseThe converse

Greater plaque accumulation in Greater plaque accumulation in 
institutionalized patients than institutionalized patients than 
community dwellingcommunity dwelling

Shay et alShay et al

y gy g
More colonization with respiratory More colonization with respiratory 
pathogenspathogens

“Floss or Die”“Floss or Die”

Literature supporting an association Literature supporting an association 
between periodontal inflammation and between periodontal inflammation and 
cardiovascular disease (CHD)cardiovascular disease (CHD)——mixed mixed ( )( )
resultsresults
Literature not strong in human Literature not strong in human 
epidemiologic studiesepidemiologic studies
More direct association in More direct association in in vitro in vitro and  and  
in animal studiesin animal studies
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“Floss or Die”“Floss or Die”

Increased levels of Increased levels of P P gingivalisgingivalis
enhanced atherosclerosis in miceenhanced atherosclerosis in mice
Periodontal diseasePeriodontal disease ↑ LDL↑ LDL--C ↑C ↑Periodontal disease Periodontal disease ↑ LDL↑ LDL C, ↑ C, ↑ 
triglycerides, and ↓HDL’striglycerides, and ↓HDL’s
Treatment improves the lipoprotein Treatment improves the lipoprotein 
profileprofile

“Floss or Die”“Floss or Die”

VA Longitudinal study found positive VA Longitudinal study found positive 
dosedose--dependent association between dependent association between 
periodontal disease and CHD in men periodontal disease and CHD in men pp
under age 60under age 60
–– Direct (Direct (bacteremiabacteremia or systemic or systemic 

inflammation)inflammation)
–– Indirect Indirect (common genetic (common genetic and/or and/or 

environmental factors)environmental factors)

Dietrich et al.  Circulation 2008Dietrich et al.  Circulation 2008

“Floss or Die”“Floss or Die”

Scottish study found association Scottish study found association 
between poor oral hygiene and between poor oral hygiene and 
increased risk of cardiovascular increased risk of cardiovascular 
diseasedisease
Same issue of causality of the Same issue of causality of the 
associationassociation

deOliveiradeOliveira et al.  BMJ 2010et al.  BMJ 2010
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Strategies for controlling Strategies for controlling 
oral diseasesoral diseases

“Get rid of all those foreign “Get rid of all those foreign 
bodies!”bodies!”
Reduce the riskReduce the riskReduce the riskReduce the risk
–– Alter the availability of nutrients for the Alter the availability of nutrients for the 

microorganisms microorganisms 
–– Reduce the pathogenic microorganismsReduce the pathogenic microorganisms
–– Make the host less vulnerableMake the host less vulnerable

Not the health goal we Not the health goal we 
are after…are after…

Strategies for controlling Strategies for controlling 
oral diseasesoral diseases

“Get rid of all those foreign bodies!”“Get rid of all those foreign bodies!”
Reduce the riskReduce the risk
–– Alter the availability of nutrients for theAlter the availability of nutrients for the–– Alter the availability of nutrients for the Alter the availability of nutrients for the 

microorganisms microorganisms 
–– Reduce the pathogenic microorganismsReduce the pathogenic microorganisms

–– Make the host less vulnerableMake the host less vulnerable
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Reducing host vulnerabilityReducing host vulnerability

Managing salivary Managing salivary 
hypofunctionhypofunction

Salivary FlowSalivary Flow

Essential to the Essential to the 
maintenance of oral maintenance of oral 
tissuestissues

AREA OF RESEACHAREA OF RESEACH

DIAGNOSTIC TESTS DIAGNOSTIC TESTS 
–– For use in health surveillanceFor use in health surveillance
–– Biomarkers that act as proxies forBiomarkers that act as proxies forBiomarkers that act as proxies for Biomarkers that act as proxies for 

particular physiologic statesparticular physiologic states
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SALIVARY GLANDSSALIVARY GLANDS

ParotidParotid
SubmandibularSubmandibular
SublingualSublingualSublingualSublingual
Minor mucous glandsMinor mucous glands

SALIVARY FLOW RATE

Wide range of normal
Hyposalivation xerostomia
Stimulated and unstimulatedStimulated and unstimulated

SALIVARY FLOW RATESALIVARY FLOW RATE

InfluencesInfluences
–– Degree of hydrationDegree of hydration
–– Body positionBody positionBody positionBody position
–– Exposure to lightExposure to light
–– Previous stimulationPrevious stimulation
–– Circadian and circannual rhythmsCircadian and circannual rhythms

**During sleep, salivary flow is negligible**During sleep, salivary flow is negligible
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HYPOSALIVATIONHYPOSALIVATION

Main causesMain causes
–– THERAPEUTIC DRUGSTHERAPEUTIC DRUGS
–– Sjőgren’sSjőgren’s syndromesyndromeSjőgren sSjőgren s syndromesyndrome
–– Radiation for head and neck cancerRadiation for head and neck cancer
–– Rheumatoid arthritisRheumatoid arthritis
–– SLESLE

Functions of SalivaFunctions of Saliva

Initiation of digestionInitiation of digestion
Lubrication of tissuesLubrication of tissues
Mastication and bolus formationMastication and bolus formation
BufferingBuffering
Antibacterial, antiviral, antifungal Antibacterial, antiviral, antifungal 
Maintenance of tooth integrityMaintenance of tooth integrity

FUNCTIONSFUNCTIONS

Lubricant to protect against irritantsLubricant to protect against irritants
–– MechanicalMechanical

Th lTh l–– ThermalThermal
–– ChemicalChemical
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FUNCTIONSFUNCTIONS

Protection of the oral tissues Protection of the oral tissues 
DebridementDebridement
AgglutinationAgglutination
Pellicle formationPellicle formation

FUNCTIONSFUNCTIONS

SolventSolvent
–– TasteTaste

M i tM i tMoistureMoisture
–– SwallowingSwallowing

FUNCTIONSFUNCTIONS

Buffering capacityBuffering capacity
Ion reservoir (Ion reservoir (remineralizationremineralization of tooth of tooth 
structure)structure)structure)structure)
Antimicrobial activityAntimicrobial activity
–– AntibacterialAntibacterial
–– AntifungalAntifungal
–– AntiviralAntiviral



10/14/2010

13

Sequelae of XerostomiaSequelae of Xerostomia

CandidiasisCandidiasis——fungal infectionfungal infection
MucositisMucositis
DysphagiaDysphagiaDysphagiaDysphagia
Poor denture retentionPoor denture retention
Speech difficultySpeech difficulty
Increased periodontal diseaseIncreased periodontal disease
Increased caries (tooth decay)Increased caries (tooth decay)----
especially root cariesespecially root caries

Causes of XerostomiaCauses of Xerostomia

Not ageNot age
MedicationsMedications
Autoimmune diseasesAutoimmune diseases
RadiationRadiation
Local gland problemsLocal gland problems
Fluid and electrolyte problemsFluid and electrolyte problems

MedicationsMedications

AnticholinergicsAnticholinergics
–– Sedative hypnoticsSedative hypnotics
–– NeurolepticsNeuroleptics
–– AntidepressantsAntidepressants
Acetylcholine blockadeAcetylcholine blockade
–– Ditropan, Artane, CogentinDitropan, Artane, Cogentin
AntihypertensivesAntihypertensives
NarcoticsNarcotics
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XEROSTOMIAXEROSTOMIA

Quality of life issueQuality of life issue
–– Causes difficulty inCauses difficulty in

eatingeatinggg
speakingspeaking
swallowingswallowing
tastingtasting
wearing a prosthesiswearing a prosthesis

FUNCTIONS OF SALIVAFUNCTIONS OF SALIVA
AntimicrobialAntimicrobial

FUNGAL FUNGAL 
INFECTIONINFECTION

FUNCTIONS OF SALIVAFUNCTIONS OF SALIVA
Contributes to reducing the Contributes to reducing the 
incidence of dental cariesincidence of dental caries
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DENTAL CARIES DENTAL CARIES 
ASSOCIATED WITH ASSOCIATED WITH 
DRY MOUTHDRY MOUTH

RampantRampant
Gingival marginGingival margin
WrapWrap--around to around to 
amputationamputation
Sometimes in the Sometimes in the 
absence of poor oral absence of poor oral 
hygienehygiene

DENTAL CARIESDENTAL CARIES

Microorganisms + fermentable Microorganisms + fermentable 
carbohydrates carbohydrates acids acids 

demineralization of enamel anddemineralization of enamel anddemineralization of enamel and demineralization of enamel and 
dentindentin

EQUILIBRIUMEQUILIBRIUM

Microorganisms + CHO Microorganisms + CHO acidacid
Buffering agents of saliva Buffering agents of saliva increased increased 
pHpHpHpH
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SALIVASALIVA

Changes concentration of proteins and Changes concentration of proteins and 
ionsions
Increases concentration of bicarbonateIncreases concentration of bicarbonateIncreases concentration of bicarbonateIncreases concentration of bicarbonate
–– Diffuses into plaqueDiffuses into plaque
–– Neutralizes plaque acidsNeutralizes plaque acids
–– ↑↑ pH of plaquepH of plaque
–– Favors Favors remineralizationremineralization of enamel and of enamel and 

dentindentin

STRATEGIES TO STRATEGIES TO 
CONTROL CARIES RATECONTROL CARIES RATE

Reducing host vulnerabilityReducing host vulnerability

Managing salivary Managing salivary 
hypofunctionhypofunction
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Management of dry mouthManagement of dry mouth

Stimulation Stimulation 
ReplacementReplacementReplacementReplacement
ProtectionProtection

SALIVARY STIMULATIONSALIVARY STIMULATION

Gum ChewingGum Chewing

CHEWING GUMCHEWING GUM

Chewing sugarChewing sugar--free gum after mealsfree gum after meals
significant reduction in development of significant reduction in development of 
dental cariesdental caries

Increases cerebral blood flowIncreases cerebral blood flow
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CHEWING GUMCHEWING GUM

XylitolXylitol
SorbitolSorbitol
OtherOther--itolsitols

SALIVARY STIMULATIONSALIVARY STIMULATION

Chewing sugarChewing sugar--free gumfree gum

SugarSugar--free candies and mintsfree candies and mints

SALIVARY STIMULATIONSALIVARY STIMULATION

Chewing sugarChewing sugar--free gumfree gum
SugarSugar--free candies and mintsfree candies and mints

Pharmacologic interventionsPharmacologic interventionsPharmacologic interventionsPharmacologic interventions
–– PilocarpinePilocarpine ((SalagenSalagen) 5) 5--10 mg 10 mg tidtid
–– CevimelineCevimeline ((EvoxacEvoxac) 30 mg ) 30 mg tidtid
–– oror
–– Change medications if possibleChange medications if possible
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Management of dry mouthManagement of dry mouth

Stimulation Stimulation 

ReplacementReplacementReplacementReplacement
ProtectionProtection

Salivary ReplacementSalivary Replacement

WaterWater
IceIceIceIce
Artificial salivaArtificial saliva

Strategies for controlling Strategies for controlling 
oral diseasesoral diseases

“Get rid of all those foreign bodies!”“Get rid of all those foreign bodies!”
Reduce the riskReduce the risk
–– Alter the availability of nutrients for theAlter the availability of nutrients for the–– Alter the availability of nutrients for the Alter the availability of nutrients for the 

microorganisms microorganisms 
–– Reduce the pathogenic microorganismsReduce the pathogenic microorganisms

–– Make the host less vulnerableMake the host less vulnerable
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ProtectionProtection

AntimicrobialsAntimicrobials
Fluoride / APCFluoride / APC
Oral hygieneOral hygiene

Reducing host vulnerabilityReducing host vulnerability

Fluorides and amorphous Fluorides and amorphous 
calcium phosphatecalcium phosphate
Managing salivary Managing salivary hypofunctionhypofunction

FluorideFluoride

Daily fluoride (NaFDaily fluoride (NaF——RX)RX)
Fluoride dentifrice,Fluoride dentifrice,Fluoride dentifrice, Fluoride dentifrice, 
mouthwashmouthwash——OTC OTC 
Office fluoride treatmentsOffice fluoride treatments——
fluoride varnishesfluoride varnishes
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Fluoride Gels (prescription)Fluoride Gels (prescription)

1.1% neutral 1.1% neutral 
NaF gelNaF gel
1 1% t l1 1% t l1.1% neutral 1.1% neutral 
NaF dentifrice NaF dentifrice 

Amorphous Calcium Amorphous Calcium 
PhosphatePhosphate

MI pasteMI paste
Available from Available from 
dentistsdentistsdentistsdentists
In products In products 
(gum)(gum)----RecaldentRecaldent

Langmore et al/Shay et alLangmore et al/Shay et al

Strategies for controlling Strategies for controlling 
oral diseasesoral diseases

“Get rid of all those foreign bodies!”“Get rid of all those foreign bodies!”
Reduce the riskReduce the risk
–– Alter the availability of nutrients for theAlter the availability of nutrients for the–– Alter the availability of nutrients for the Alter the availability of nutrients for the 

microorganisms microorganisms 

–– Reduce the pathogenic Reduce the pathogenic 
microorganismsmicroorganisms

–– Make the host less vulnerableMake the host less vulnerable
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ChemotherapeuticallyChemotherapeutically

ChlorhexidineChlorhexidine
gluconategluconate
( 12% in U S )( 12% in U S )(.12% in U.S.)(.12% in U.S.)

PhenolicsPhenolics
(Listerine)(Listerine)
TriclosanTriclosan

PLAQUE CONTROLPLAQUE CONTROL

ChlorhexidineChlorhexidine
RX:  1 oz bid for 2 weeks every 2RX:  1 oz bid for 2 weeks every 2--3 3 
monthsmonthsmonthsmonths

BrushingBrushing
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FlossingFlossing

FlossingFlossing

Flossing gadgetFlossing gadget
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Other interdental cleanersOther interdental cleaners

Tongue cleanersTongue cleaners

Strategies for controlling Strategies for controlling 
oral diseasesoral diseases

“Get rid of all those foreign bodies!”“Get rid of all those foreign bodies!”
Reduce the riskReduce the risk

Alter the availability ofAlter the availability of–– Alter the availability of Alter the availability of 
nutrients for the nutrients for the 
microorganisms microorganisms 

–– Reduce the pathogenic microorganismsReduce the pathogenic microorganisms
–– Make the host less vulnerableMake the host less vulnerable
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AVOID FREQUENT CARBOHYDRATESAVOID FREQUENT CARBOHYDRATES

REDUCING RISK OF DENTAL 
CARIES (and fungal infections)

REDUCING RISK OF DENTAL REDUCING RISK OF DENTAL 
CARIES (and fungal infections)CARIES (and fungal infections)

AVOID FREQUENT CARBOHYDRATESAVOID FREQUENT CARBOHYDRATES
ff

Oral Oral HealthHealth

Systemic considerationsSystemic considerations
Quality of lifeQuality of life
–– MasticatoryMasticatory functionfunction

Langmore et al/Shay et alLangmore et al/Shay et al

–– MasticatoryMasticatory functionfunction
–– Social interchangeSocial interchange
–– Freedom from painFreedom from pain
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ASSESSMENT OF ASSESSMENT OF 
SALIVARY FUNCTIONSALIVARY FUNCTION

QuestionnaireQuestionnaire
Visual analogue scaleVisual analogue scale
Objective measurement of quality andObjective measurement of quality andObjective measurement of quality and Objective measurement of quality and 
quantity of salivaquantity of saliva

ASSESSMENT OF ASSESSMENT OF 
SALIVARY FUNCTIONSALIVARY FUNCTION

QuestionnaireQuestionnaire
Does the amount of saliva in your mouth Does the amount of saliva in your mouth 
seem like too little?seem like too little?
Does your mouth feel dry when eating a Does your mouth feel dry when eating a 
meal?meal?
Do you have difficulty swallowing any food?Do you have difficulty swallowing any food?
Do you sip liquids to aid in swallowing dry Do you sip liquids to aid in swallowing dry 
food?food?
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Salivary hypofunctionSalivary hypofunction

Creates an environment Creates an environment 
favorable to colonization of favorable to colonization of 

i ii imicroorganismsmicroorganisms

CariesCaries

CandidiasisCandidiasis


