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. INFLAMMATION

Overview of Oral Inflammation

Ray C. Williams, DMD, Chair, Department of Periodontology
University of North Carolina School of Dentisiry

Ower the last 25 vears, the feld of periodantology
has witnessed  remarkable changes in the
understanding of disease processes and their
relationship to the body as a whole, The focus on
inflammation of the gingiva and periodontiom, as
important solely for disease of the oral cavity, has
shilled toinclude significan| associations with the
health of other body systems,

Backgrowd

Cingival disease i an inflammatory process
characterized by increased redness, swelling, and
bleeding of the gingiva on probing. Gingiods isan
inflammation of the gums caused Ly plague and
bacteria accmulalion, IEcan progress Loa more
severe stake when the inflarmmatory process extends
to the periodontal ligament and alveolar bone.
Pepiodontifis is one of the canses of conneckive fissue
s, resorpiion of alvealar bone, and fermation
of periodental pockets, eventually leading to
laesening and Lhe less ol leeth; periodenlilis is one
of the most commoen canses of Both loss inadulbs.
The process is believed to be episodic rather than
continuous, with alteenating periods of disease
Progression and remission,

Acconding tea survey conducted in the United
Clales in the mid 19%0s, bebween 73% and 80% of
adults displayed some loss of periodontal
attachment (2 mm or moece, while 15% of adults
between the ages of 60 and 64 displaved advanced
periodonlitis (e, loss of atlachment =& mm)" The
risk of developing perivdontal disease varies smeng
patients based on facters including age, heredite,
diabetes, poor oral hygiene, and smoking, ' While
previously considered an inevitable consequence
of aging, il is now recognized that periadontal
dlisease can be prevented or reated once it develops,

Periodontal disease is bacterial in origin, and
gingivitis and periodontitis are associated with
extensive destruction of the cellagen-protenglycan-
connective-tissue matrix!' The development of

ilistase corurs through b separately mediated
mechanisms (see figure], In both the acute and
chronic phases of inlection, pathogenic mani-
festations may result divectly from the bacterial
invasion uf the tissue and production of loxic
substances thal lead Lo inflammation, cell death,
and Hssue necrosis, Tissue damage resulbs from the
action of majer inflammatory and immune-
pathologic components aclivaled by the host
response. These include alteration of fibroblast
funetion, activation of macrophages that release
collagenase and other bytic enimes, achivation of
lympthooytes, modulation of fibreblast growth and
collagen synthesis, and stimulation of bone
resorphion. Prostaglandine and cvtokines appear
ter be eritically involved in the tissue destruction
caused by periodontilis,
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Prepeition, Control, oo Treatment

Prevention and lreatment of periodonlal disease
aims at slowing the progrossion of the disease
process, increasing the regeneration of alveolar
bone, periodontal lizament and rool cementum,
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and preventing recurrence aller freatment,
Fltiation of ganiind tnftemation ia i fiest <tep i
sty e gl for aral disease, Removal and
conlial of bacterial plaque are key componenis
towards this end, and invelve mechanical
interventions adjusted to the stage and severity
af disease, Barly conlrol of baclerial plaque
accumulation is essential for the prevention of
periodental disease. Proper dental hygiene, with
daily mechanical removal of bacterial plague by
lonth brushing supplemented with flossing, is
recommiended o contbrol gingivitis,!

Antimicrobial agents can also play a role in the
presention and treatment of periodontal disease,
several antimicrobdal agents have  been
incorprrated inte mouthrinses or dentilrice
preparalions to inhibit plague accumulation.
Triclesan, a well known antibactedial agent, has
a wide spectrum of action against plague-
forming supragingival and subgingival bacteria,
including many fypes of Gram-positive and
Gram-negative non-sparulaling bacteria, some
[ungi .”.’.-.':;.IJ.I.:Jc‘.'['.'.lrr.'_,F.'f.l.l'l'.l'lr;'r.'r.l|.':l.l, and '|'-5;:r;]|u.l'.f.'::um
gt The combination of triclosan with a
copolyimer allows the agent to remain on the
tooth surface for a prodongged period of Hme,
prowiding effective inhibition of plague formation
and ol gingivitis,! A denlifrice conlaining
|'I".I-l'[L'I.\E'I'I‘I_,"I{T'IF'.'.{'IE:\-'TI'I{!T (ol Total® Toothpashe)
has been shown to effectively contribute to the
conlrol ol bacterial infeclion, reduce gingival
inflammation, and slow the progression of
perindonditis”

Mew avenues of trealment explore the use of
histating, histidinerich proeins that are naturally
found within parotid and submandibular
secretivns, and contain antimicrebial peplides
that can effertively inhibit plaque acoumulation.
Animal studies have shown that topically
applied synthetic histatins can signilicantty
tecluce bleeding and the progression of gingivitis”
While still being tested clincally, histating held
potential for e conbrolof gingival inflamimation
because they are a natural component of luman
saliva with no apparent adverse effect on host
tissue’ Localized antibiotic treatments using
el delivery systems can also be wsed o centeol
advanced ]'.uc.]'indn;ml'jliﬁ amed halk acute infection,'
Por example, minocycline topically applied in
microspheres (Areslin) inle periodontal pockets
has been shown to significantly reduce pocket
depth when combined with scaling and root
planing.”

In parallel, the inflammatory nature of
periodontitis suggests that blocking inflammi-

lory pathvays and modulating host responses
via pharmacelogical treatment may  also
attenuate periodontal tissue destruction,™ In this
rescarch area, frials of topically applied
evclomsypenase inhibitors (v, ketoprofen) have
been shown o significantly reduce the rateof
alveolar bone loss compared to placebo inanirmal
shidis.

The Redafionship Between Oral
aird Systemic Health

[t has long been recognized that systemic
conditions cancontribule to the cxprossion of
pericdontal disease; metabolic diseeders (e,
diabetes), blood dvscrasias (o0, leukemia),
auleimmune  disease (e, pemphigus),
pregmancy; and puberby all inerease the incidence
of pericdontal disease. In recent vears, increasing,
evidence has suppaorled the concept that the
relationship between systermicand oeal health is
bi-direchonal. " Much research as documented
the association between periodontilis and its
etfects on priterm defivery and low birth weight
newborms M Shudies have also indicated that
periodontal disease can increase the risk for
cardicvascular disease, respiratory diseases,
vsteoporosis, and accelerate the progression ol
diabetes (see figure),

The general mechanism behind the svstemic
effects of pericdontitiz i thought te involve, in
parl, & systemic inflammatory response through
blood-borme oral lipopolysaccharides and oral
Facteria which proveke the release of the
cytekines interleukin< and tumor necrosis factor
it These mediators activate a hepatic acute
phase response with secretion and systemic
release of C-teactive proteing, haptoglobin, -
antitrypsin and fibrinogen.” Understanding and
mianiaging the impact of oral infection on systemic
health is a challenge of periodontal medicine"
For example, the identification and validation of
systemic markers for periodentitis will provide
powerful teols to diagnose, treat, and moniler

patients with periodontitiz, These relationships,
as well as management of the patient with
periodontal discase, will be the topics of future
issuies of this Codvate Wlite Prpers series,

Conclnsion

Chver recent years, we have increasingly begun
tor focus oo inflammation of the oral cavily, not
enly as imporlant for disease of the periodontal
tissues, but also as a risk factor for systemic
diseases, (s evident Uial we can wo lorger tew
aingivitis simply as g precursor of pericdontits, but
ot shiweldd beead it s ovad inflinaition il needs fo
b condroliad i elieinated for the ozerall aell ey
of the fadizidunl, Amy new eatment strategy thist
can help in comtrolling gingivits should ]}:we a
beneficial effect both on oral health and on
syslemic health,
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