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Advancing the Art and Science of ¢
Dental Hygiene Through Oral

Malodor Management

Abstract

As evidenced by the billion-dollar oral

health and breath product marker, the in-

terest on the part of consumers for accu-
' rate informartion in the crearment of bad

breath continues to grow. A recent survey

determined that consumers expect the den-

- ral professional to assess for oral malodor-

7. ental professionals and especially regis-

i *itered dental hygienists are in 2 position to
st assist patients in assessing oral malodor
conditions and addressing the canses while recom-
mending daily intervention for fresh breach, While
this condition has been viewed as mainly a social
embarrassment, there are real disease-related com-
ponents thar waerant furcher concern by the denral
community. In additon, the American Dental
Hygienists' Association defines optimal oral healch
“ag a standard of health of the oral and relared tis-
sues, which enables an individval to ear, speak, or
socialize withour acrive disease, discomfort, or
embarrassment and which contributes 10 ovemll
wiell-being and tweal healeh,™!

This definition reaches beyond disease-based
parameters of health and includes focus on whar
malodor means most to patents—social factors,
Dental professionals who have embraced oral
malodor rrearment and discussion into their treat-
ment regimens have gained patient appreciation
and 4 new way to morivare patients o oprimal
oral health,

Malodor Origins

The reem fralitosis has been used to deseribe bad
hreath when in facr it actwally refers w odor gen-
erated from che gaseric track or gur Malodor can
be segmented into 7 main caregories™:
. miouth and tongue
, nasal, nasopharyngeal, sinus, and oropharyngeal
. xerostomia induced
. primary lower respiratory eract and lung
. systemic disease
. gastrointestinal diseases and disorders
. odiferous ingested foods, fluids, and medicadons
Systernic-based malodor makes up a very small
percentage of odor-related condidons, with an esd-
mared 30% or moree of malodor being oral relat-
ed.* This can further be delineared into chronic and
transient conditions. Transitory malodor is gener-
ally a result of ingesdng foods, liquids, or medica-
rions with an odor component thae will last only
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ous conditions and yet this topic is often
avoided. This article will present the sci-
ence and conditions related to oral mal-
odor, metheds to assess and treat, tech-
niques to provide clinical intervention, and
methods to maintain fresh breath on a

daily basis.

24 ro 72 hours, This is also referced to as an extrin:
sic pathway or enclogy, External substances are
ingested resulcing in absorprion inco the circularo-
ry system and release of odors via breathing and
saliva, The best way o contmol chis type of mal-
odor is o avaid or refrain from ingesting the

Dental professionals who have
embraced oral malodor treatment and
discussion into their treatment regimens

have gained patient appreciation and
4 new way to motivate patients o
optimal oral health.

offending substances.*

Chronic malodor, on the other hand, is a daily
occurrence caused by oml conditions with only
10% relared o systemic canses. ™ This rype of mal-
odor is a result of incrinsic causes, such as presence
of oral infection andfor hacreria hy-products such
as volatile sulfur compounds. The mouth and
rongue sources account for the greatest aren of
inrerest for dental professionals. Intea-oeal niches
responsible for oral malodor production include
the posterior dorsum of the tongue, periodontal
pocketsiringival suleus, and tonsillar region. [n
addition, xerostomia has been identfied as a major
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contributor to oral malodor.

The geopraphy of the tongue provides che ideal
surface for bacteria and food cetention, and with-
out daily cleansing can be a majar source of oral
malodor. A rypical tongue coating contains dead
epithelial cells, food debris, blood cells, and bacte-
na.t? Additionally, periodontal pocketing of 4 mm
ar more s noted [or the accumularion of bacreria
relared ro hath periodoncal diseases and aral mal-
odor? Correlating pocker probing deprhs wich
aral malodar production will provide addicional
profound and new motivation for patent involve-
ment. Finally, the tonsillar tissue also can barbor
bacreria, especially in ronsilloliths, small semical-
cified bacreria, putrefied food, and other marerial
embedded in the ronsillar cryprs. Focusing on
these areas of the oral caviey will assisc in effecrive
oral malodor management boch clinically and on
a daily basis. ;

Oral Malodor Physiology

The primary cause of oral malodor is o combi-
nation of gram-negacve anacrobic bacteria, oral
pll, andfor the presence of ol infections. Gram-
negative, anacrobic bacteria produce odor-related
compounds called volatile sulfur compounds,
which are by-products of bacteria  metabaolism
much like the more commonly known endoroxins
thar descroy periodontal tissue, In essence, these
bacreria produce barh gaseous (volatile sulfur com-
pounds] and “salid™ {endocoxins) by-products.
The primary voladle sulfur compounds produced
by flora include hydrogen sulfide, methyl mercap-
tan, dimethy] sulfide, and dimethyldisulfide, While
hydrogen sulfide is associared with parients who
are periodontally healchy, methyl mercapran is
associated with those who have periodontal dis-
eage S

Wolatle sulfur compounds also have been asso-
ciated with an increase in mucosa permeabilicy,

Learning Objectives

After reading this article, the reader should be
ahble to:

* identify the 7 main categosies of malodor and
differentiate between oral and systemically based
malodor

list the compounds associated with oral malodor
and their relationship to perlodontal disease.
discuss clinlcal intervention, including mechani-
cal debridement and chemathempeutic wsage.
identify those chemotherapeutic agents effective
in oral malodor treatment and thelr mechanism
of action.

20

Contemporary Oral Hygiene

April 2004



ContinuingFdication

Correlating pocket probing depths with oral malodor
production will provide additional profound and new

mativation for patient involverment.

through a trusted counterpart, such
as a family member or spouse. Aside
from this, clinicians can be confident
thar every pacient will have inrerest in
merthads to maintain fresh brearh,
and a2n approach thar includes chis
fact will assist clinicians in providing
oral malodar management straegies
ta all.

The primary factors associared

with oral malodar  production
inclade salivary flow, presence of
biofilms/gram-negarive  anaerobic
bacreria, the oral pH, and the pres-
ence of cellular protein andfor food
debris, These factors are indicative of
the manifestarion of oral infections,
particularly periodontal diseases,
Patient assessment should include
consideration of these Facrors

which permits more bacteria and
endoroxin invasion and may lead to
the progression of periodonral infec-
tions., These compounds have been
shown to interfers with collagen and
protein synthesis as well as to sup-
press DMNA synthesis, thereby imped-
ing wound healing.*® Research also
has suppested thar the presence of
these compounds may accelerate the
infection process.” As a result, neu-
rralizing volacile sulfur compounds to
eliminare odor may have even more
impartance in periodontal health. '
Therefore, oral malodor manage-
ment should take into acoount mech-
ods to eliminate or neutralize volarle
sulfur compounds,

The bacterial acrivity combined
with existing oral conditions all lead
o the presence of oral malodor The
follawing  conditions are  prime
examples: perivdonids, aphthous
ulcers, abscesses, candidiasis, xeros-
tomia, gingivits, troumatic ulcers,
herpetic infection, oral cancer, and
poor oral hygiene, As the shift from
individual bacreria to that of biofilms
beging to evolve, consideration of the
conditions and niches in which
biofilms thrive will arm clinicians
with more information to effectively
combat oral maloder as well as other
oral-related disenses and conditions.
With respect to oral maloder, it is
important o correlare the presence of
biofilms/bacreria on the posterior
dorsum of the tongue, in the gingival
sulcus/periodontal pockers, and in
the tonsillar tssue

Assessment and
Intervention
The science of oral malodor has
been elusive because of many factors,
including  diagnosis, variations
throughout the day, gender, and sub-
jectivicy. As a resulr, the exacr science
. relating 1o oral malodor assessment
and diagnosis has not been qualified,
50 deneal professionals should con-
sider the easiest route when dealing
with oral maledor  discussion.
Understanding that oral malodor can
present iself at any time, the most
relizble means for patient diagnosis is
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p&:lﬂc Blandiies per d
specific branddimes per d]‘].r and amount of time rinsing
ts: speciiic brandtimes per
gum: speciiic brand/times per day
- = Other: tongue gels, breath sprays, elc
++. Periorm oral cancer screening
5. Pedorm comprehensive periodontal examination
= Packet depths of 4 mm or greater are mare |ikely to produce volatile sulfur compounds
6, Maote the condition of the surface of the tongue :
- =Tongue coaling in periodontal patients is 4 to & times greater than in nonperiodontal patients
7, Identify restorations, crowns, and bridges that need replacing
B Nul:e e presence of oral lesions and tonsilloliths

IleanI Fruh:u:ni ?
L Use pre- and pestprocedural antibacterial mouth rinse 1o neutralize volatile sulfur cnmpﬂunds i
* 2. Eliminatefreduce plague and calculus, For patients with periodantitis, initiate full-mouth duslnl’edjnn as lanw b
- = Instrumentation as indicated
Subglnglﬂal imigation to neulralize volatile suliur compounds via autqrnated ﬁC&|El‘S or other :mgauun de'.lioe

remaining plague from interproximal regions : e

ﬁOrm selective polishing as indic il

tie [l Bungue dEplaqumg procedure using longue scraper and anuhach.nal."uulaule 5ul‘fur cumpUUnd-n
age o

rﬁ:es .I:reath mintenano&and maloe" rach m
12 @] :@I_:_:ﬁ:! rhmnagenﬁ:nl:w !Eﬁ“ e

because oral malodor management  The goals of oral malodor manage-  salivary Flow, eliminating gram-nega-
will include addressing each of them.  menr (Table 1) include increasing tive bacteria/biofilms from ley ntra-

oral niches [posterior dorsum of the
tongue, sulousfperiodontal pockers,
onsillar region), and neurralizing
volatile sulfur compounds. '

litcreasing Safivary Flaw

Decreased salivary flow has many
causes and results in xerostomia.
Medications, medical condirions,
and various oral habirs can lead o
dry mouth or reduced salivary
flaw."* Mot only will oral malador
be more prevalent in rhis popula-
tion but also other aral health con-
cerns arise, including the potential
for increased decay. As a result,
methods 1o increase salivary flow
warrant careful consideration
and include the use of saliva subst-
tutes (oralbalance Mouth Moistur-
izing Gel, Laclede, Imc, Rancho
Dominguez, Calif, www.laclede.-
com; Salivan®, Gebaver Company,
Cleveland, Ohio, www.gebaner-
cocom), increasing water ineake,
and chewing sugar-free gum or
mints, If possible, recommend chew-
ing gurm or mines thae contain xylitol
{Bioténe® Dey Mourh Gum, Laclede,
Inc; TheraGum™, COmafl Pharma-
cenricals™, West Palm Beach, Fla,
www.omniipharma.com), which is
known to prevent caries. In addi-
tion, products that contain zine will
be beneficial in neutralizing voladle
sulfur compounds (Halispheres™
BreathRx™ Sugar-Free Chewing
Gum, Discus Dencal, Inc Culver
City, Calif, waw.discusdental.com),

Aleohol-based  mouth  rinses
shauld be avoided because they
may desiccate the oral mucesa and
WOISeTL xerostomia symptoms,'H
Alcohol-free mouth rinses, such as
Bioténe® Genele Mouthwash (Lac
lede, Inc), BreathRx Anti-bacrerial
Mouth Rinse {Discus Dencal, Ing),
and Rembrandt® Dazzling Fresh®
Mouthwash, Rembrandt® Plus™
Peroxide Whitening Rinse, and
Rembrandr® Age-Defying Mouth-
wash {Den-Mar Corporarion, Sanca
Maria, Calif, www.rembrandr.com}
contain active ingredients to neureal-
ize volatile sulfur compounds and
combat baceeria growth, Bioténe®
Mouthwash also helps replace key
salivary enzymes for parients with
xerastomia.

Eliminating Gram-Negative
Bacteria and Biofilms and
Newtealizing Volatile Sulfur
Compoends

Methods o reduce bacteria and
biofilms in padents with oral mal-
edor are not unlike standard deneal
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Table 2—0ral Hygiene
Hecommendations for Fresh
Breath

“= Automated loothbrushes
= Automated interdental devices
= Aclive agent impregnated floss
= Tongue scrapers’deplaquing de-
wices cambined with antibacterial
lonpue gels or sprays
+ Toothpastes, mouth rinses,
minls, chewing gum, and other
vehicle options that contain a
neuiralizing agent
* Chewing gum, mints, or
lozenges that contain xylitol or
other active ingredients such as
- zing; avoid products with sugar

Table 3—Active Agents for
Neuatralizing Volatile Sulfor

Compounds and Impacting
Gram-negative Oral Flora

Zinc—the most recognized and effec-
five  agent for neutralizing wolatile
sulfur compounds ;
Essential oils—known antigingivitis
properties

Chlorhexidine gluconate—broad-spec-
trum antimicrobial a]genl that also
neutralizes volatile suliur compounds
Chlorine dioxide—known agent for
nestrealizing volatile sulfur compounds
as well as mild antimicrobial activiby
Cetylpyridinium  chleride—known
mild antimicrabial agent ;
Triclosan—known mild antimicrabial

agent e |
gﬁ_‘nhma_llm of above apents

The clinical phase should continue
w focus on the removal of plague
and bacreria via instrumentation,
Apents thar will assist in neurralizing
volatile sulfur compounds will assisc
in jump-starting the oral malodor
management regimen. Rinsing with
neutralizing agents before and afrer
procedures will decrease oral mal-
ador, and irrigating with these agenes

will neutralize subgingival wvolacile
sulfur compounds.' Irrigation is
most effective through & powered
scaling  device and  subgingival
inserts, Tongue cleaming or  de-
plagquing is the best way m concral
oral malodor on a daily basis and
shauld be implemented at every pre-
ventive appointment. Many  clini-
cians choose 10 deplaque the tongue

at the conclusion of the appainment
while having patients observe the
procedure. This alone will signifi-
cantly reduce oral malodor and pro-
vide another excellent oppormenity to
discuss fresh hrearh maingenance.
For patients with periodoneal
disense, clinicians should consider
implementing full-mouth  disinfec-
tion or accelerared instrumentation-

hygiene intervention, including scal-
ing and root planing, Cleaning the
romgue is an addidon to standarnd
clinical protocols and represents the
most deamaric means for controlling
oral malodor on a daily basis and
providing clinicians with an effective
visnalieducational tool,

Clinjcal intervention begins with a
careful review of oml tssues and a
thorough periodontal examination
and provides an excellent opportuni-
ty to begin oral malodor discussion.
Druring the perindontal examination,
inform patients that probing depths
geeater than 4 mm will produce bad
breath—this will lead o an involved
and even inrerested patent, Oral
lestons, tonsillalichs, and restorations
that trap food and bacteria also are a
common source of oral malodos. The
assessment should make note of the
ongue coating, including the color
texture, and description of the coat-
ing. It can be 4 to & times greater in
pacients with periadoncal disease
than in thase withour. The rongue
coating is an excellent example of a
complex  biofilm cthat has been
praven o contribute not enly 1o oral
malodor, but w perindontal discase
as well. 1
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phased appoinmments vs standard
quadrant scaling and root planning
in 4 appointments over several
weeks, This is a process of acceler-
ated treatment, which includes full-
mouth instrumentation wichin 24
hours, wse of chlochexidine, and
rongue cleaning, This protocol will
fast rrack estheric treatment plans,
periodoneal healing, andfor referral
for further periodoncal meatment.
Full-mouth disinfection research
has shown this prorocol to be more
effective than traditional quadrant
scaling and root planing over tdme
(4 appointments with completion in
& weeks), with a gain in clinical
attachment, greater reduction in
probing depths, eradication of
Porphyromonas gingivalis, preater
reduction in spirocheres and motle
organisms  subgingivally, and
greater reduction in oral malodor
with the resules being maintained §
monchs postinserumentation, ™"

Suggesred modifications to the
protocol include use of powered
insrrumentation and simultaneous
administradion of neurealizing agenrs,
tonpue scraping vs brushing, and
reatment phases complered ar least
within 1 week vs 24 hours.'®
Regardless of the health of the
patdent, oral malodor education and
intervencion is warranted and should
be an integral part of cvery preven-
tive appointment

It s not surprising thar che full-

mouth  disinfecrion studies using
chlochexidine reselred in a deceease
in oral maloder because this agent
has been proven to be effecrive in
neutralizing volatile sulfur com-
pounds.® While pure mechanics are
impomant in oral malodor reacment,
just a5 in periodontal instrumenta-
tion, consideration o neutralizing
volatile sulfur compounds is impor-

meneation will be advantageous and
complere oral malodor treatment.

ERecommendations for
Everyday Fresh Breath

While clinical intervention is an
important step in fresh breach, main-
renance must take place every day
{Table 2). Effective oral malodor is
accomplished through mechanics,

Daily removal of the tongue coating not only reduces oral

malodor but may reduce pe

rant because of the adverse effecrs
these gases have on oral tssues and
their implication in impeding wound
healing. Also, patents will be mori-
vated if their forus includes aral mal-
odar reduction.

In addition to chlochexidine, agents
thar neurralize volstle sulfur com-
pounds include zinc-containing prod-
ucts [Brearhix) and chloride dioxide
producrs {Closysll®, Rowpar Pharm-
acenticals, Inc, Scotsdale, Ariz,
www.rowpatcom).  Inscrumencarion
alone will not neutralize voladle sul-
fur compounds, thus incorporation of
nerralizing agents in automated scal-
ing devices or irrigated postinstru-

ontal-related bacteria®

including daily rongue deplaquing,
and chemotherapeurtics to newrralize
the volatile sulfur compounds. This
prorocol fits in perfectly with thar of
general oral health maintenance bur
provides infinitely more motivation
over the traditional disease-motiva-
tion madel. In addition, parients
should be advised abour methods for

maximizing salivary fow.

Torgue Cleaning

The most important addition
the daily hygiene coutine is tonpue
cleaning. Daily removal of the
tongue coating not only reduces
oral maladar but may reduce peri-

odonral-related bacteria’ Research
has demonserated thae cleaning the
surface of the tongue with devices
specifically designed for deplaguing
will prove mare effective and be
gasier and safer for partients o use
while eliminating more bacreria and
by-products from the oral cavi-
! When combined with new-
tralizing agents, this process alone
will resule in longerlasting fresh
breagh. -+

Tongue cleaning should take place
at least daily and even more fre-
quently for those with a heavier
tongue coating. Morning deplaquing
may be easier for patients prone to
gagging and some even complete the
rongue cleaning in the shower, This
simple procedure will deamarically
imprave bad breath and is the one
single new oral hygiens procedure
thar will generate interest and moti-
vidon for patients,

Moeethy Rirses

Most  patients are  inrerested
i mouth rinses, but there is very li-
tle published damm o demonstrame
the effectiveness of one product over
the other with the exception of
a smdy published in June 2002
that compared PBreathBx® Anti-
Bacterial Mouthrinse {CPC [Discus
Dental, Incl) with Oxyfresh® Zinc
Mouthrinse (CD/Zn [Oxyfresh Ine,
Coeur d'Alene, Idaho, wwwoxy
freshww.com]), Listering®™ (EO
[Pfizer, Ine, Moreis Plains, NJ,
www.oral-carecom]l, and a con-
trol? This neacly 100-participant
study evaluared the effecriveness of
these produces on oral malodoc
BreathBx® was more effective in
reducing oral malodor, in addidon to
baving a cumulative effect. In other
words, the breath ravings for the
BreathRx® group never went back ro
baseline, Rescarchers concluded the
following:

» The 4 mouth rinses tested are all
capable of reducing oral maladar
wichin 4 hours after a single prod-
ucr use, with the mouth rinse con-
taining CPC the mose effecrive and
the placeba rinse the least effec-
tive.

~# The daily use of the 2 commercial
maouth rinses (EQ or CDVZn as
active ingredient) and the placebo
rinse for up o 4 weeks did not
reduce eral malodor from week [
baseline scores. .

+ The CPC product was the only
mouth rinse that reduced oral mal-
odor from week O baseline scores
after 2 and 4 weeks of daily use.
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