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Abstract

Objectives: To cate there is 3 paucity of documentation regarding definitions of peri
cdontal health. This review considers the hiztological and dinical determinants of
periodontal health for both intact and reduced pericdontium and seeks to propose
ppropriate definitions according to treatment outcomes.

Importance: Defining periodontal health iz can serve as 3 vitsl common reference

point for assessing disease and determining meaningful treatment outcomes

2 Findings: The multifactoris] nature of pericdontitis is sccepted, and it is recognized

Clnicel Fariodortoles that restoration of perioden Ith wi ‘ y 3n individual's response to
tréatment, taking into aCCo

Conclusions: It is proposed that there are < levels er | heaith, cepending

on the state of the periodont nd or reduced) and

the relative treatment ou th 3 structurally

SOUNd anc uninflamec per periodontal health

WIth 3 StrucCturally anc ¢ penocontal cisease

stability, with a recuced periocontium, and {4) periodontal disease remission./contro

KEYWORDS

Clinical heaith, gingiva. periodontal remission, periodontal stabiity, pristine hesith

INTRODUCTION
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hould be defined 33 3 3%3%e free from nflammaton
2 that sllows an ndvidual to function norma
conseguences imental or physical) 3s 3 res
Swever, whie ths defnition 3 holistic and 2o
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practical defnzion of pericdontal health would
rflammatory periodontal disease. This, in tuen
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Is there a holistic definition of periodontal health?
Does “pristine periodontal health” exist?

If pristine health exists, is that “normality” (95%
population)?

Is there a biological level of inflammation consistent
with clinical gingival health & homeostasis? Clinical vs

pristine health.

Can periodontitis enter into “remission”?


http://www.efp.org/publications/projects/new-classification/reports/index.html

Biological phenotype versus clinical phenotype
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Biological model for stages from health to gingivitis
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We cannot do this yet for periodontitis.
It is too complex: there Is no single cause.
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Gingival transcriptome data for CP versus AgP
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ABSTRACT

The carrently recopsizad poiscipal forms of periodontitis

chronke and aggressive—iack an wnequivocal, pathobidogy-
based Bandation, We explored whether gisgival Gaee
tmanscriptomes can serve as the basis for aa alernative clas-
sification of periodontitie, We wied cross-sectivasl whole-
geaome gene expression data from 241 gingival tesee
biopaes obtxined fromn sitex with periodeatal pathology in
120 systeracally bealthy nomsmsokers widh peniodontiti

with svalible dats on chinical periodontal status, subgagi-

val uscreblal profiles, and serem IgG antibodies w0 pen

odoatal mecrobiots. Adjusted modelbasad clustering of

manscriplonne data wsing finle muvtares gemersted two
distinct chusters of pasients Sat &d not alige with he current
clssification of chronic and aggressive penodontitis
Differential exprestioa peofiles privonky redated & <

profuferaeon in chaster | and 0 lymphocyte activason and
unfolded peotcia rosponses i chustor 2. Pasonts i the two
clusters did mot & tler with respect wo age but presented with

distinct  phenotypes (statistically sigsificantly &fferemt

whode-mouth clincal measure exicat'seventy, subgmgi-
val microbiad burden by several species, and selecied serum
otbody responses). Patients in clumer 2 showad more
oxtemeivesevere discase and were moer ofien tmle. The
Sadags sugpest that ditindt gese cxpesuiion sgnaturcs in
pathologic giagival tissues tramslate into phenotypec Sifer-
ences d can provide a basts for x novel classification

KEY WORDS: gene expression, genoumcs, <luster

analysis, clagification, Sagnosis, periodontal dsease
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Gingival Tissue Transcriptomes
Identify Distinct Periodontitis
Phenotypes

INTRODUCTION

T‘ncrc are few readily discemible phenotypic differences between the
two currently recognized prncipal forms of perodontitis: chronie (CP)
and aggressive (AgP) ("Intermational Workshop for the Classification of
Penodontal Diseases and Condations,”™ 1999). Early onset of the disease and
rapil progression rate that leads to extensive and severe tissue destruction are
more frequently associated with AgP than CP, without bemng pathognomonic
for either form. The resulting dagnostic dilemma based on chinxally wdentifi-
able traits (Armatage andd Cullman, 2010) is further sustamed by the presence
of common microbiological, mmmunologic, and histopathologic features of the
two entities (Armmitage, 2010; Ford er al, 2010; Seuth e @, 2010),

lo further explore potential differences in the pathophysiology of the two
forms, we recently caumed out a “class vahdaton” amalysis by studymg
whole-genome transcnptome profiles m CP and AgP gingrval lesions
(Kebschull ¢ al, 2013). Although our data demonstrated differential conch-
ment in 3 number of gene ontology pathways, the ghly vamable perfor-
mance of the supervised machine leammng algornthms used, as well as the
need to account for the expression of thousands of genes 10 effectively distin-
guish between CP and AgP, further support the notion that the current classi-
fication has an imperfect bological foundation

In this study, we hypothesized that gene expression profiles in gingival tissues
obtained from patients with pericdontitis can form the basis for an alkermtive
classification of the disease, To address this hypothesis, we employed the same
data set as m our previous work (Kebschull er al, 2013) in a “chss discovery™
analytical approach and used clusterng, an unsupervised leaming method, 10
dentify de novo groups of penodontitis patients with common gene expression
features. Subsequently, we examned the pericdontitis-related phenotypes of the

emergmg clusters of pathients, with respect 1o clnical chanctensics, subgmgival

bactenal profies, and serum 126G antibody levels to penadontal macrobiota

Adjusted model-based clustering of
franscriptomic data using finite
mixtures generated two distinct

clusters of patients that did not align
with the current classification of

chronic and aggressive periodontitis.

Extent
. Localized Periodontitis
B Generalized Pesiodontitis

1999 Classification
[] Chronic Periodontitis
B Agoressive Pesiodontitis

Transcriptome-based
Classification

B Cluster 0

B Cluster #2

Adjusted Rand
Inclex 00095

Figure 1. Comparison of cluster assignment. Transcriptomic profilebased cluster assignments
of study participants are compared with the current primary classification of periodonfitis—
chronic (CP) or aggressive (AgP)—as well as with an extentbased subdivision based on the
1999 “International Werkshop” criteria (localized or generalized periodontitis). The degree of
concordance among the alternafive ways of classifying periodonfitis was assessed via the
Herbert-Arabie adjusted Rand index. Perfect alignment is indicated by an adjusted Rand index
of 1, random alignment by an adjusted Rand index of O.

Adjusted Rand
Index 0,0142




Behavioural risk factors absent Behavioural risk factors present

Environmental risk factors absent I

Environmental risk factors evident

Clinical Health Periodontitis
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Genetic risk factors absent

Genetic risk factors present I
Epigenetic effects not evident

Epigenetic effects evident
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WHO definition of health

“Health is a state of complete physical, mental and social well-being and not merely an

absence of disease or infirmity.”
WHO 1948: 19456 No 2:1

Thus, periodontal health should be defined as a state free from inflammatory
periodontal disease that allows an individual to function normally and avoid
physical or mental consequences due to current or past disease.

This is a complex definition: how do we create an objective set of measures for this?




FREE GINGIVAE Pristine health:
Gingival =

margin 4z | Does it exist? Is it natural?

Sulcular
epithelium
(SE)

Gingival
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sulcus

Junctional
epithelium

(JE) Gingivae

Periodontal
ligament

Alveolar
bone

Alveolar
bone

Neuro-

vascular
bundle

Periodontal Cementum

ligament
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AB Alveolar bone

AGF Alveologingival fibres

CE Cementum

CF Circular fibres

DGF Dentogingival fibres

EN Enamel

EOE External oral epithelium
GCT Gingival connective tissue

GS Gingival sulcus

JE Junctional epithelium

SE Sulcular epithelium
RR Rete ridges

PL Principal fibres of
periodontal ligament

DGF

Sulcular/
crqvicqlar
epithelium

enamel

Terminal

,A/ cell

of JE



Attached gingiva

Gingival groove

Free gingiva

Muco-gingival junction Triangular papilla
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Changes In histology arise after only
four days of plaque exposure

scepted 5 M3
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What does clinical health look like?

Case versus site
Is clinical inflammation compatible with health?

Can there be a site of inflammation that is also a
case of clinical health?




Periodontal health - conclusions

* Periodontal health is defined as:
“An absence of clinically detectable inflammation.”

 “There is a biological level of immune surveillance consistent with
clinical gingival health & homeostasis.”

« “Clinical health can be restored following treatment of gingivitis and
periodontitis.”

« “A case of clinical health represents a different situation to a ‘site’ of
clinical health.”




How do we classify clinical gingival health?

» Clinical gingival health on an intact periodontium.

(An intact periodontium refers to an absence of detectable attachment
and/or bone loss).

* Clinical gingival health on a reduced periodontium:

- Stable periodontitis patient (successful treatment);
- Non-periodontitis patient (e.g. recession, crown-lengthening surgery).




Expert paper 2: Plaque-induced gingival conditions
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e et e et e Define plaque-induced gingivitis on an intact

tion system

& a reduced periodontium.

crobial bicfiims) is considered the key risk factor for the onset of periodontitis. Thus
ersit control of gingival inflammation &5 essential for the primary prewention of

pericdontitis

Findings: The clinical characteristics common 10 dental plague-induced inflamma-

tory gingival conditions include: a) clinical 3igns and symptoms of inflammation that

e et -
Ousarbmend are confined to the gingiva: b reversibility of the inflammation by removing or dis- = = = = = = =
- rupting the biofilm; ¢] the presence of a high bacterial plague burden to initiate the . e I n e a e u ce e I o 0 n I u m ev I o u s e I 0 o n I I s
Excit igshima @dent w5 = . ' I I I I
inflammation: d) systemic modifying factors (e.g. hormones, systemic disorders
Shop wer drugz) which can alter the severity of the plague-induced inflammation and; ¢) stable
8 . . - [ | | [ | |
of &, non-changing) attachment levels on 3 pericdontiom which may or may not have
experienced 3 loss of attachment or alveolar bone. The simpified taxcncmy of ging- Vs n o n e rI O o n I I s a I e n
fin. u
and severity of gingival enlargement ang; &) 3 reduction of Catagories in the denta

plague-induced gingival dicease taxonomy

Conclusions: Dental plague-induced gingival inflammaticn it modified

b
systemic and oral factors. The appropriat IVeNDON i Cruc@l for the preventon

e What are the predisposing factors — local risk factors?

KEYWORDS
327653, evidence-Sased dentstry. Sngivitis

may exhDt vard

.
Js

p——— Samanaeian vhae
oms of infia 0N TSt

e What are the modifying factors — systemic risk factors?

Tens nclude: cinical s

e Can we reduce the number of categories?
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Plaque-induced gingival conditions

Is this a case of clinical v .
health (with sites of gingival *
inflammation)? ," ’

> .
< By T
._‘ 4 R .y
Y

Or is it a case of gingivitis?




Predisposing and modifying factors

Local risk factors (predisposing factors)

* Dental plaque-biofilm retention factors:
o Tooth anatomy
o Restoration margins, etc.

* Oral dryness:
o | saliva flow

A4

o | saliva quality

A4

* e.g. Sjogren’s, medications, mouth-breathing




Predisposing and modifying factors

Systemic risk factors (modifying factors)

 Smoking

 Metabolic factors (hyperglycemia)

* Nutritional factors (Vitamin C)
 Pharmacological agents

1 sex steroids (puberty, pregnancy)

 Haematological conditions




Expert paper 3:
Non-plaque-induced gingival diseases
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4. Reactive processes (epulides).
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5. Neoplasms.

-

HUMmSn ZINZWVS 35 We 35 other ors 133Ves Iy &bt severs! non- a~d 2o dsouss brefly the more com=on of these he m3ajor @4fen

plague-ind.ced patholog 230ns, whch may n some nstances te ence between the present cassiNcaton propossl and that of the

manfestations of a systemic consition or 3 medical daceder. They ma 1999 workshop & creation of a more comprehendive nomesciature
- -

3lzo represent pathoicgic changes Iimited to gngval tssues Alshough and incusion of

- [ [ [
these 'esons ore NOt grectlly Coused Dy DaQue, ther Cincs course drions seidom manfest i the oral Cavity and some even more sei-
May Be pacted by plague MCCumuaton and subseguert Sngrdl i dom present g agival manifestations, dethled aporasal s nduded - I l Ocrl | I ( } , I l u rI I O I l a , a I l

fzmmasion Dems3is are she bey hesthcare providers n estsbishimg

010 dagnostc codes. Because some of the con-

dagneses and formulating treatment plans for patients affected by

metabolic disorders.

ENTITIES:

1 GENETIC/DEVELOPMENTAL
ABENORMALITIES

1| ey i) /. Traumatic lesions.
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1. Genetic/developmental disorders

Juvenile hyaline fibromatosis Sebaceous naevus of Jadassohn




2. Specific infections

Gingival herpes simplex | Molluscum contegeosum Histoplasma capsulatum




3. Inflammatory and immune condltlons

]

b Iasma cellg;nglwtls \

Isseminated pyogenic
ranuloma

3] of periodontal and periimplant diseases



4. Reactive processes (epulides)

Fibrous epulis Vascular epulis Pregnancy epulis Peripheral giant cell granuloma




5. Neoplasms

Proliferative verrucous
leukoplakia

Non-Hodgkins lymphoma Chondrosarcoma Squamous cell carcinoma




6. Endocrine, nutritional, and metabolic disorders

Giant cell tumour of bone Giant cell tumour of bone Scurvy — Vitamin C deficiency




7. Traumatic lesions

Cocaine-induced necrosis Gingivitis artefacta




8. Gingival pigmentation

AZT pigmentation Smoker’s melanosis
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Abstract

> Objective: Clinical gingival inflammation is 3 well-cefined site-specific condition for

which several measurement systems have been proposed and validated, and epide-
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- clinical, biochemical, microbiclogic, genetic markers 33 well 35 symptoms as30Cated
with phaque-induced gingivitis and to propose 3 set of criteria to define GC

Importance: A universally accepted caze definition for gingivitic would provide the
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gnosed 3z 3 GC according
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Condusions: A patient with intact periodontiom would be ¢
2
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P score & 20% and 2309 or

%, further clazsified 3z localized (BO

generaliced (BOP score > 30%). The preposed classification may also apply to patients
with 3 reduced periodontium, where 3 CC would characterize 3 patient with attach-
ment loss and BOP score 2 10%, bu hout BOP in an g 29 mm in depth

 BoP = only objective measure
 We cannot measure severity

INTRODUCTION

* So limited to extent (<10%, 30% rule)
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http://www.efp.org/publications/projects/new-classification/reports/index.html

Periodontal probes:
There is a critical need for a new ISO standard

UNC PCP-15 probe

What is needed is a probe that provides “constant force” and goes to 15mm




Health and gingivitis on an intact periodontium and
on a reduced periodontium: underpinning principles

Classification

Patient with Periodontitis
neriodontal health patient

Periodontal therapy \

Periodontitis
patient:

Diagnosis Unstable

PPD > 5mm or
PPD > 4mm & BoP




Once a periodontitis patient, always a
periodontitis patient.
But such a patient can be a case of health.

Marnb 2007




The 4mm non-bleeding site (closed pocket)
represents health in a treated patient

No
5 x4n PPD
All other PF arPPDs

3mm
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2017 case definitions of health and gingivitis
Intact periodontium m

Probing attachment loss No No
Probing pocket depths <3mm <3mm
(assuming no pseudo pockets)

Bleeding on probing <10% Yes
Radiological bone loss No No
Reduced periodontium in a Gingivitis
non-periodontitis patient

Probing attachment loss Yes Yes
Probing pocket depths <3mm <3mm
(assuming no pseudo pockets)

Bleeding on probing <10% Yes
Radiological bone loss Possible Possible
Successfully treated and stable Gingival
periodontitis patient inflammation
Probing attachment loss Yes Yes
Probing pocket depths <4mm <3mm
(all sites & assuming no pseudo pockets) (no site >4mm with BoP)

Bleeding on probing <10% Yes (> 10%)
Radiological bone loss Yes Yes
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