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Abstract

Diabetes affects 1/10 adults and periodontal disease 4/10 adults in the U.S., and thiegchre |
Individuals,withidiabetes are more likely to suffer from periodontal disease aadqeal

disease affects/glycemiontrol and complications of diabetes. The role of diabetes as a risk
factor for.periodontal disease and other oral conditions will be discussed in thisrchep fact

that type 2.diabetes, especially uncontrolled is a risk factor for periodiisgate has been long
recognized, however the role of type 1 diabetes and gestational diabetes in periodontal risk are
recently described. Also diabetes as a risk factor for tooth loss has more recently been described
and the deleterious effects of toothd@specially edentulism in comparing the diet of patients
with diabetes.now is fully appreciatdetom longitudinal studies it is clear that diabetes often
precedes periodontitis and hence may contribute to the causal pathway of peisodOttir

oral manifestations of diabetes include increased risk of oral andmabifvaginal) fungal

infections.” In patients with diabetes there is often reduced salivary femeiated with diabetes
medications, and neuropgthffecting the salivarglands. This malead to increased caries.
Burning mouthyesultingfrom diebetes neuropaghand taste impairment may also be seen. It

has long been known that there is delayed wound healipgtients with diabetgsspecially if
uncontrolled. Hence it is critickd achieve good glycemic control before cargyout surgical
procedures or dental implant placemienpatients with diabete€linically important factors

about the association of diabetes and periodontal disease includes:
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a) Type 1 and type 2 diabetes well as gestational diabetes increase the risk for periodontal

disease, especially if uncontrolled.

b) Diabetes also increases the risk of tooth loss which interferes with diet often resulting in

poor glyeemic control.

c) Diabetes'can result in incied oral fungal infections and fissured tongues. Diabetes can
also leadto burning mouth and loss of taste sensation, both of which can interfere with

eating resulting in poor nutrition.

d) Strict'eontrol of blood sugar, weight, and adequate exercise can result in gooeisdiabet
control and prevention and management of periodontal disease can result in good oral
health. Both can be obtained in patients with diabetes to help ensure a longer and healthy

life for. many patients.

Introduction

Periodontal disease and diabetes mellitus are two of the most common chronic diseases of man
and they are linked. The association of periodontal disease and diabetes has bdemn‘teroie

way relationship” with diabetes increasing the risk for periodontal disedsgegaiodontal

disease adversely affecting glycemic control and increasing the severity of complications of
diabeted
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In this chapter we will discuss the evidence for the role of diabetes in increasirsk tioe
periodontal diseas&hile in Chapter 7 in this voluméhe role of periodontal disease adversely

affecting diabetes discussed.

The Burden.of.Periodontal Disease and Diabetes Bllitus

Periodontitis affects 42% of adults in the U.S. over 30 years df Mijd/ moderateperiodontitis
accounts for34.4% arskvere periodontitis accowrfor 7.8% of the total. Btafrom 37
countries shows that severe periodontitis affect 11.2% of the population on average, rangi
from 5% forindividuals from Oceana and 20.4% among Latiericans. It is the®Bmost

prevalent among 291 diseases assegkmally>*

Burden of Diabetes Mellitus

Diabetes mellitus is a group ofetabolic disordersharacterized by hyperglycemia associated

with defective insulin production, insulin action or both. In the U.S. 9.4% of adults had diabetes
in 2018° Ofthese 23.1 million were diagnosed and about 24% were unaware of their diabetes.
The prevalence has tripled worldwide from 2006 to 200\verall, type 2 diabetes accounts for
90% of the.cases, and type 1 or immumediated diabetesd gestational diabetes accotort

most of the*féstOther types of diabetes including matuityset diabetes of the young and
pancreatic disease or drug and chemical induced diabetes dte rare

The prevalence of diabetes varaasong the countries of the world, with China, India, and the
U.S. having:thé highest prevalerfcePrediabetes or increaseisk for diabetes occurs in about
1/3 of U.S. adults. It is defined adasting plasma glucose leval§ 100-125 mg/dl, and/or
elevaed HbAlc of 5.7-6.4%. Prediabetaggisposes to manifest diabeteish about 2/3
converting.in.3.yearsHyperglycemia affects one out of gikegnancies worldwidef which
86.4% are.due tosgtational diabetés A large proportion of women with gestational diabetes

will develop«diabetes 3-6 years post-partum.

Diabetes Complications

Hyperglycemia, especially of long duratjdeads tadiabetescomplications anthese

complications are similar for atypes of diabetes. Complication$ diabetesnclude
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dehydration, hyperosmolar coma, poor wound headind,diseases such as myocardial
infarction, stroke, limb ischemi&idney failure, retinopathy leading to blindness, neuropathy,
neurocognitive decline, and foot infectious which can lead to ampufatiéeart disease and
stroke are_the main cause of death among those with diabetes. Dietii@bicathy is the
leadingcause.of blindness, and diabetes is the leading cause of kidney disease in the U.S.
Pregnant women with glycemaa gestational diabetes mellitase at high risk of
transgenerational effects on their offspring including obesity, hypertension,chrey #liseasé
Periodontal'diseasehich occurs in the majority of adults with diabetealso a complication of
diabetes.Theperiodontal complications of uncontrolled diabetes are often devastatingngsulti
in increased risk for death, heart disease and stroke at fates@s higher than in normal

individuals®

Diabetes and Periodontitis

Cross-Sectional Studies

The most recent crosectional study defines the relationship of diabetes to periodontal disease
in over 10,000-individuals representing over 143 milkomployel adults in the U.S. examined
from 2009-2012" The NHANES survey of the U.S. employed population and uses a whole
mouth examination of periodontal disease, which gives a true picture of the prewdlence

periodontaldisease

Figura ]

Prevalence of Moderate/Severe Periodontitis Among Dentate
Adults Age =30 Years. by Diabetes Status and Age, U.S,, 2009
012

From Figure 1, t can be seen that aduits30 years of age with diabetes suffer from more

periodontitis as compared to #®with normal glucose leveds all age levels*
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Figure 2.
Prevalence of Moderate/Severe Perfodontitis Among Dentate
Agdults Age =30 Years With Disbetes With Poor (Ale =7%) and

Good (Alc =7T%) Glyeemic Control Compared to Normal Glucose
Levels. U.S.. Z009-2012
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From Figure 2, t can be seen that the padence of periodontitis is more severe in those with

diabetes witlelevated HbAlc levels >7%s compared to those with good glycemic control
(HbAlc< 7%).

Figare 2
Prevalence of Edentulism Among Adults Age =30 Years, by

Diinbretes Status and Age, Sex, and Race/Ethoichy, US., 2009
2012
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From Figure3 it can be seen that edentulism defined as losing all teeth is greater among those

with diabetes and prediabetes for those in the age range of yEaBAbut not among those 65
yearsor older:+

The same results were seen with HbAlc as the measdi@betes, there was more edentulism
among those with elevated HbAlc levels as compared to those with good glycemakt cont
Similar finding was seen when the number of missing teeth were analyzedrie mmssing

teeth inithose with diabeteMissing teeth were also greater in those with worse HabAlc. From
this studyrepresentation of over 143 million employed adults in the U.S., diabetes and

hyperglycemia are associatedlwmore severe periodontitis, edentulism and tooth loss.
Periodontitis in Type 1 Diabetes
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Periodontitis in type 1 diabetes was evaluated in a case control study by Ciancidla et al.
198212 These authorsissessethe oral health status of 263 subjects with type 1 diabetes as
compared to 208 with no diabetges 1118 years They found 9.8% of those with type 1
diabetes hadvidence of periodontitis. This was compared to a comparable group ofyErA 8-
olds who had.no evidence of diabetes and in whom 3% had evidence of periodbigfitis. 4
shows radiographs from 16yearold female with type 1 diabetes and seveeriodontitifrom
this study~Severe periodontigspecially affectinghe molarsaand incisors can be segnthis
patient. The"predominant pattern of alveolar bone loss seen in the adolescent in tls study

those with type 1 diabetes was molar incisor as seen umeHg
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v

A

Figure 4. 16-year-old, white female patient. Type diabetes mellitusonset atage 14,
duratiom'twesyears. Note alveolar bone loss localized to first molars, especiallyesial

surfaces and central incisors. Also note few or no dental cariés

A populationbasedongitudinal study? showed that those subjects with uncontrotigz 1
diabetes suffered fromreater loss of clinical attachment over 5 yedrgey also found that
uncontrolled type 1 diabetes as well as uncontrolled type 2 diabetes was edsoithagreater

tooth loss'ever.the 5-year follow-up period.

Silvestre ét'al”irr009* showed in a case-control study that those with démtiead a greater
bleedingrindex as well asore periodontal attachment loss than those with no diabetes. They
also found that'those with deficient metabaontrol and presence of other diabetic
complications had higher bleeding indices and greater periodontal pocket depthsondhegec
that patients with type 1 diabetes show increased susceptibility tolpetab disease, especially
those with poorer etabolic controbr with diabetic complications
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Gestational Diabetes Mellitus

Periodntitis andgestational diabetes mellitusas analyzed from the NHANES Il data by
Novak et al. in 2008> They compared 11®omen with gestational diabetes mellitisring
their pregnancie® those who were negative fgestational diabetes mellitos other forms of
diabetes. ‘They found that women wigbstational diabetes mellitusay be at greater risk for
developing'more severe periodontal disease than women pregnant wéktational diabetes
mellitus. A'metaanalysis of 10 studies of periodontitis ayestational diabetes mellitusas
carried out by Abariaga and Whitcomb in 2686 hey found that there is a 2-fold highiak of
gestationakdiabetes mellg among pregnant women with periodontitis compared to those

without periodontitis. This was statistically significaRt(0.009).
It appears that individuals with most types of diabetes mellitus includindliyiype 2, and
gestational diabetes mellithave more severe periodontitis especially if the diabetes was

uncontrolledythan subjects with no diabetes.

Longitudinal Studies

From thisdeng history of crossectional and case report studies it is clearghténts with

diabees type 1 and typeds well agjestational diabetesuffer frommore severe perioatal
disease, after adjustmefiotr common risk factors. As strong as the evidence for this association
is, there issneed to establish the temporal sequence of events, does diabetes prodeadtjzer
and henceissa’likely risk factor, contributing to the pathogenesis of perigfraiternately is
periodontitis a condition which precedes or is concurrent avithetes? There are a series of

longitudinal studies that address these issues.

The earlier.onset and greater severity of periodontal disease was documenteabitudinal
study ofPIMAS of the Gila River Native American Communtty In this studythe incidencer
number of hew casesd periodontitis was 2.6 times greatethwose with diabetes type 2, as
compare to those individualsith normal glucose levelshen followed over 2-3 years. In

Figures5 a,b,c is seen a subjegho was nordiabeticat baseline, with tile or no periodontal
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disease. However sldeveloped type 2 diabetes and severe periodontitis seen on examination
about 3years later (see Figurésa,bg).’
Figure 5a: 35year-old female, baseline examination, mild periodontal disease, non-

diabetes, radiographs.

Figure 5b: 38-yearold female severgeriodontitis, uncontrolled diabetes type 2,

radiographs.

This has.been confirmed and extended ppulationbased study in GermanyThey studied a
largepopulation,over 5 years and found that individuals with uncontrolled dialypee&had
greater progression of pocket depth and clinical attachment level compareddeaith

controlled or no diabetes.
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In another longitudinal studgomparing prgression of periodontal disease after periodontal
therapy was presentéy Costa et al. 20138 They followed patients for 5 years after
periodontal therapy who were on a periodontal maintenance therapy programouryhiat

the progression_gderiodontitis was signifently higher among patients with diabetes and poor
glycemic control (mean HbAlc 9.1%) as compared to those with diabetgs@hdontrol

(mean HbAlc 6.1%xndto nondiabetics. The results from this study can be seeRigure6.
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Figure 6. Change in pocket depth PD) (A), clinical attachment loss AL ) (B), bleedng on
probing (BOP){(C), and plaque index PI) (D) during 5 years of periodontal maintenance
therapy. Baseline:Poor Glycemic Control (PGC) = GGC =Non-Diabetic Control (NDC) (P
>0.05), except clinical AL: PGC >Good Glycemic ControlGGC) = NDC (P <0.039). Final
examinatien: PGC > GGC (P <0.001); *t PGC > NDC (P <0.01); *t and GGC = NDC (P
>0.05). *Statistically significant increase in PI per year, using ANOVA an@onferroni post
hoc analysis (P <0.05). fStatistically significant increase in PD, clinical AL, diBOP per
year, using"Welch test and Tamhane post hoc analysis (P <0.08fromCosta et al., 2013}

They also'found that tooth loss wgreater over th&-year period in those diabetics with poor
glycemic control compared to those with good control or those with no diabetes.

As described.above there is greater edentulousness and partial tooth loss in isdivitiual
diabetes'based on crossetional stuigs. Theongitudinalstudy by Demmer et al in 20123

shows that great tooth loss occurred in both type 1 and type 2 diabetes when uncontrolled, as
compared to groups with controlled or no diabetes. Loss of teeth in malwidith diabetes is

of greatpotential significance as it often interferes with proper nutrition
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Based on the crossectional and longitudinal stigs it is reasonable to conclutiat diabetes
mellitusis a risk factor foperiodontitis, and that diabetes proceeds peritititohkely

contributing to itgpathogenesis. \ildencefor mechanisms by whictiabetes increases the risk
for periodontal diseases summarized ira large number of studies in Chapter in this

volumeof Perialontology 2000.

Common Risk*Factors

Periodontal disease and diabetes share many risk fastohsmodifiable and nomodifiable™
The modifiableyrisk factorsommon to diabetes and periodontal disease include smoking,
excessive alcahol consumption, obesity, physical inactivity and exeassineal sugar
consumption. It should be noted that periodontal disease is also a risk factor formngprseni

diabetes, and diabetes for more severe periodontitis.

The non-meodifiable risk factors common to diabetes and periodontal disease includadegher
male gender,'minority race/ethnicity, low seeiconomic status, and genetic predispositidn.

is clear then that in management of periodontal diseapeciallyin patients with diabetestrict
attention.te'modifying smoking, excessive alcohol consumption, obesity, phydieéland

high refined sugar consumption will benefit management of both diseases. Thishzgs e
best accomplished by a team approach inclutheglenst and physician and their respective

staffs

Other Oral Manifestations of Diabetes

There is evidence of a greater predominance of fissured tongue and oral candidiasis in patients
with diabeteg:** Also, in patients with diabetesecreased salivasecretion, and increased

levels of cariogenic organisms may predispose patiesp&cially those with Type 1 diabetts
dental carie§*Xerostomia may result from thirst common in patients with diabetes. Xerostomia
may also result from sengonerve gsfunction as a neural complication of diabetes.

Xerostomiamayalso be caused by medicatsdaken by patients with diabetes.
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Burning mouth may result from diabetic neuropatmyg treatmendf patients for xerostomia
may be effective for burning moutiNeuropathy can also result in taste innpegnt in patients
with diabete$’ Taste impairmenturning mouth along with increased tooth loss can seriously
affect the ability to maintain a proper diet, which is critical to glycemi¢robm a patient wit
diabetes. Hencd, is important to prevent tooth loasd stress adequate nutrition in such

patients.

Impaired Wound Healing in Patients with Diabetes

Delayed wound healing including oral wounds and lesions has been well known to occur in
patients with diabetes. The factors involwedncreasingoral disease include: hypoxia,
dysfunctionsin fibroblasts and epidermal cells, impaired angiogenesisamdstularization,
high levelsof metalloproteases, damage from reactive oxygen speaesdaanced glycation
end products, neuropathy and multiple levelsaafrdased host immune resistaffdgost of
these factors are accentuabeshon-controlled diabetes, and they adveraéigct dental

proceduressthat require wound healing.

Dentalmanagement of patients with diabetes requires special attention to their treatment
planning.and managemeespecially post treatment. Proactive coordination of care with their
physician to help ensure proper glycemic control is critical to long teroessitl periodontal

and implant therapy. Patients should be assessed regularly for periodonta, disdan those
periodontally*healthy, strict preventive measures instituted to prevent peabdiseiase. If the
patient withudiabetes has periodordaease, it should be treateefinitively reducing all
periodontal pockets, establishes glycemic control and control of other congplgcatanaged in
coordination with thgatient’'sphysician. Good glycemic control and modification of common
risk factas,such as smoking and obesity, as well as complete periodontal therapyudad reg
periodontal maintenance will help the patient achieve a lifetime of good oral as well as general
health.

Summary
Periodontal disease and diabetes are of greaesittaclinicians’, and they are common

disease of adults Periodontal diseasdfects 4/10 adults, and diabetes 1/10 adults, and they are
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linked. Diabetes increasthe severity of periodontal disease and periodontal disease in

diabetics leads to poor glycemic control and more severe complications sieztlagom heart

and kidney diseases.
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