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“New Concepts for the
Prevention of Dental Disease”



“The day is surely coming and perhaps within
the lifetime of you young men before me when
we will be engaged in practicing preventive
rather than reparative dentistry. When we will
so understand the etiology and pathology of
e to combat its

medication”.
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Caries Risk Assessment
CariScreen Caries Susceptibility Test

The CariScreen Caries Susceptibility
Test is a quick, 1 minute chair-side test
for ATP (adenosine tri-phosphate) levels
on the teeth.

Keep swabs refrigerated until 5 minutes before use
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Caries Risk Assessment

Appl Environ Microbiol, 1991 April; 57(4): 1134-1138

Adaptation of Streptococcus mutans and Enterococcus
hirae to acid stress in continuous culture.

W A Belli and R E Marquis

Department of Microbiology, University of Rochester, New York 14642,

ABSTRACT t|b|I|ty

Streptococcus mutans GS-5 and IB1600 adapted to growth in acidic environments in ;|de test
continuous culture at slow (generation time = 8.3 h) or fast {generation time = 2.4 h)
rates of growth in complex medium with a restricted glucose supply. The extent of te) |eve|S

adaptation was indicated by changes in minmmum pH values attamned by harvested
cells suspended in dense suspensions with excess glucose and by increased levels of
4TPase activity assayed in permeabilized cells. also, adapted cells better withstood
potentially lethal acidification. Cells harvested from cultures growing at pH values
close to § reduced suspension pH to lower values than cells from cultures maintained

at pH 7. Cells from pH 6 cultures were intermediate. The IB1600 strain had a higher L'Ol"e use
level of constitutive acid resistance than the GS-5 strain and also was better able to
adapt to growth in acidified media. Both had less adaptive capacity than
Enterococcus hirae ATCC 9790, Adaptation occurred rapidly, mainly within a single
generation in continuous culture, while deadaptation occurred more slowly over
multiple generations. The capacity of S. mutans to adapt to acid conditions is likely to
be important in the ecology of dental plague and also for the cariogenicity of the
organism.

Appl Environ Microbiol, 1991 April; 57(4): 1134-1138
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Caries Risk Assessment
Interpreting the Results

Risk Indication Values (RLU'’s)

# 0-1500 = low risk
B 1501-3500 = moderate risk

g 3501-9999 = high risk




Caries Risk Assessment
Interpreting the Results




+ Chew parafin| Oaliva Check Mutans

gum
« Spitinto
collection vial

and add But what about

Ragere 4 ands [l Actinomyces viscosus?

drops Reagent Apotobium and
2), mix

. Pipette up to Propionibacterium?
third mark L actobacilli?

 Place into well

 Wait for 15
minutes

* Check position of
red line

e AtT-over
500,000 cfu




Evaluating Caries Risk

CRT by lvoclar

S. Mutans

Mitis-sallvarius
sacliracin agar

Lactobacilii

1HoJosz) agar

Wihlieli stralin ©F S?
Wihiclh species @i
FaGtobacillin



-mutans streptococci is a group of phenotypically
similar but genetically different streptococcal
species, and are considered the main etiological
agents for dental caries in humans. Based on DNA
homology, mutans streptococci are divided into
seven species: Streptococcus mutans, S. sobrinus,
S. ratti, S. riceti, S. downei, S. ferus, and S.

macacae; which can be subdivided into eight
serotypes: a, b, c, d, e, f, g and h. Of these species,
S. mutans and S. sobrinus have been implicated as
the primary causative agents of dental caries in
humans. Streptococcus mutans usually comprises
less than 1% of the flora of children with negligible
caries activity.







Streptococci- Plaque Kingdoms
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It’s contagious t00....

¢ Parent to child...(Vertical)

¢ If Parent is red complex positive,

child 1s 35-54X more likely
to be infected.

 Saliva 1s the major vector for transmission.

* Periodontal pathogens
are communicable.

Horizontal.. . ©  ceeverrresirmmmsinmrseneans >




Gary B. Huffnagle, Ph.D., is Professor of Internal Medicine,

Microbiology, and Immunology, University of Michigan Medical Center.

His research on probiotics has appeared in leading scientific journals
and has been featured in Newsweek, Forbes, and on BBC News.

[Tyich MeChNIKoV
(Elie Metchnikoff)

° Born @ 156, 16
vVaniviea, K UDUL
KharlelLy Provine
Dled July 16, 19

Paris, France

Flelos Miervobiolo

lnstitutions Odel ) - )
Alma mater Kharlelv

Mmiv’e\/sét Kinowwn for
moctasis Notable awaros

Nobel Prize tn Medicine (1908)

“A general belief is that microbes are harmful. This
belief is erroneous. There are many useful microbes

"mloneer
Lacteobaclllius
bulgaricus
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Probiotics

Probiotics:

“live microorgan
which when admin
In adequate amc
confer a health b
on the host”

FAO/WHO (2002) Joint Working Group Guidelines for Probiotics in Food



“A post-antibiotic era — in which common infections and minor
injuries can Kill — far from being an apocalyptic fantasy, is instead a
very real possibility for the 21st century.” (1)

-Dr. Keiji Fukuda, Assistant Director-General for Health Security,
World Health Organization

PubMed data base hits for
“probiotic” 1985 — 2006

Key word probiotic

Limits:
O Appearance in title or
abstract
O English

2006: 528 hits
O 47 human studies
ONow over 100 studies

published a month , : _ : —
According to metabolism, Lactobacillus species can be divided into three groups:

Preservation of Obligately homofermentative (Group I)
D L. acidophilus, L. delbrueckii, L. helveticus, L. salivarius

Antibiotics for Facultatively heterofermentative (Group lI)
L. casei, L. curvatus, L. plantarum, L. sakei

Medical Treatment ACt ’ Obligately heterofermentative (Group ll)
H R 1 549/8 61 9 L. brevis, L. buchneri, L. fermentum, L. reuteri
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http://en.wikipedia.org/w/index.php?title=Lactobacillus_sakei&action=edit&redlink=1
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http://en.wikipedia.org/wiki/Lactobacillus_reuteri

L. reuteriis indigenous
I

* The human digestive tract is its normal
habitat, jJn newborns as well as ir
adults (applies to only 3-4 LactohacillL s
species

* |t should be a lifelong companion to us;
. Other lactobacilli: only temporary

r\—lt-F—-H'\—)\—n|1ﬂ7wvl-ﬂ—n\—'I-m+—rrnn| ~r
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supplled through food and drink.

Reuter G. (2001) Curr Issues Intest
Microbiol 2:43-53




= ’ y (] O
Gastrointestinal Diseases in Children: Hard and Not-So-Hard

Evidence of Efficacy. J Pediatr Gastroenterol Nutr2006;42(5):454-
75.




CONCLUSIONS. Bacterial translocation is a unique

For every HUMAN gene in your body, there are
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Treatment of the Mother

Resulted in Less Disease In the
Child

. I\/Iothers chewed Xylitol gum for 2 years

the Xylitol group
 Isokangas et al. JDR 2000




L. reuteri effect on infections in
infants attending child care

* Results of a study by Weizman, Z. et
al. (2005), Pediatrics: Effect of a
probiotic infant formula on infections
in child care centers: comparison of
two probiotic agents.

— Study group: 201 healthy, full-term
infants aged four to ten months
were studied at 14 child care
centers for 21 months, covering
two winter and two summer
seasons.




L. reuteri effect on infections in
infants attending child care




L. reuteri inhibits intestinal
pathogenic microorganisms

a reuterin, reutericyclin, organic acids,
5 and other factors

mples
hia coli Helicobacter pylori

la typhimurium — — Streptococcus mutans

Listeria monocytogenes — Yersinia enterocolitica

Clostridium perfringens Bacillus cereus
Shigella spp. Staphylococcus aureus

Pseudomonas aeruginosa — Campylobacter jejuni

El-Ziney (2000), Ejehorn (2000)



Lactobacilli in human and

animal intestines

Species Human  Pig  Chicken Cattle Dog Mice Rat  Hamster

L. acidophilus Group
L. acidophilus (A-1)" ? ? ?
L. amylovorus (A-3) M
L. crispatus  (A-2)
L. gallinarum (A-4)
L. gasseri (B-1)
L. johnsonii  (B-2)

. murinus

. intestinalis

. salivarius

agilis

ruminis + M

vitulinus +

hamsteri M

aviarius +

casei +

. reuteri M M M M M M M M

. brevis +

< +EF
+ < =
+ =X X~
==
< +

L
L
L
L.
L.
L.
L.
L.
L.
L
L

Symbols: M Major component of Lactobacillus species; + Occasionally recovered; ? Questionable

Mitsuoka, T (1992) "The Human Gastrointestinal Tract”.
In Lactic Acid Bacteria in Health and Disease, Ed |, p. 76. Elsevier
Applied Science.




L. reuteri inhibits oral
pathogenic bacteria

A. actinomycetemcomitans
Fusobacterium nucleatum
Porphyromonas gingivalis
Prevotella intermedia
Streptococcus mutans

L. reuteri strains inhibits growth of P. gingivalis

Hedberg (2006), Nikawa (2004 ), Caglar (2006, 2007)

"Computers in the future may weigh no more than 1.5 tons."
— Popular Mechanics, forecasting the relentless march of science, 1949.




Lactobacilli reuteri

Tablets, straws 3 weeks
Gum and Xylitol

Cheese-reclucec carmeas



Probiotic therapy

BioGaia Probiotic lozepesa.
10

As BioGaia Probiotic chewing gum, BioGaia

Probiotic lozenges contain L. reuteri, which has documented
positive effects on your oral health.

You let the lozenges dissolve slowly on your tongue. Just like
BioGaia Probiotic chewing gum they are sugar free and have a
nice fresh mint flavor.

BioGaia Probiotic straw

Another innovative and fun way to get good Reuteri bacteria into your

system is the probiotic straws. Each straw provides 100 million L reuteri cells
contained in an oil droplet which is released when you drink through it. BioGaia
Probiotic Straws are for children, for the ill and the elderly, and are sold either
separately or attached to drink packages.




Cervitec Plus- lvoclar

 FDA
approved in
2008

Used in
Europe for
NERVACEES
1%
chlorhexidine
and 1%
thymol
varnish




Cervitec Plus- lvoclar

« Swollen and inflamed gingival tissues
* Periodontal Classification Type |- gingivitis




Cervitec Plus- lvoclar

Unit dose and
bulk packaging




Cervitec Plus- lvoclar
« Apply to gingival third of dentition




Product from BioGaia counteracts bleeding gums by interacting
with the immune system

A study, published by Acta Odontologica Scandinavica, was performed by Professor
Svante Twetman and his team in the Department of Cariology and Endodontics at the
University of Copenhagen in Denmark. Commenting on the new study, Professor
Twetman says "The importance of this study is not only that it supports earlier findings
that L. reuteri Prodentis can be effective in the treatment of gingivitis, but also that it
points towards an extended mechanism of action beyond the ability of fighting off
pathogens. Our immune system involves mediators that promote inflammation when
they are "turned on". Our results suggest that these mediators can be down-regulated by
L. reuteri Prodentis."

In the study, 42 subjects with moderate gingivitis were randomly assigned to receive
either chewing gum containing Lactobacillus reuteri Prodentis (either one or two chewing
gums per day) or placebo (non- active) chewing gums during a two-week period.

The number of bleeding sites was reduced in both groups taking Prodentis
chewing gums, by 85% for those taking one Prodentis chewing gum per day and
by 86% for those taking two. Both decreases were statistically significant.

In the Prodentis groups, the amount of fluid in the teeth pockets was decreased
by 43% for those taking one chewing gum per day and by 53% for those taking
two chewing gums per day. Again the decrease was statistically significant in
both Prodentis groups.

In the group that took two Prodentis chewing gums per day, Professor Twetman's
group found a significant decrease of some important inflammatory mediators,
TNF-ci and IL-8, which points towards a possible mechanism of action for
Prodentis.
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Methods
_~
-
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' e\ N
-60 patients 6 to 12 years of age- caries prone with 4 or
more restorations and /or lesions

-CRT collected before and after probiotic use

-8 week (60 day) experimental time period- considered
optimal to see effect



THE PRIMARY OBJECTIVE
OF THIS CLINICAL STUDY
IS TO DETERMINE THE
EFFECT, IF ANY, OF “OVER
THE COUNTER” PROBIOTIC
SUPPLEMENTS ON THE
DNA-PCR And CRT
ANALYSIS



-Frozen samples in

: CRT tubes

Kept at minus 80
degrees Celsius
Glycerol stabs of
colonies for further
analysis.

N




ANOVA Table

Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio P-Value

Between groups 84,3711 7 12. 053 10. 36 0. 0000
Within groups 242. 087 208 1.16388
Total (Corr.) 326. 458 215

The StatAdvisor

The ANOVA table decomposes the variance of the data into two
components: a between—group component and a within—group component.
The F-ratio, which in this case equals 10, 35659, is a ratio of the
between—group estimate to the within-group estimate. Since the
P-value of the F-test is less than 0.05, there is a statistically
significant difference between the means of the 8 variables at the
95. 0% confidence level. To determine which means are significantly
different from which others, select Multiple Range Tests from the list
of Tabular Options.

~




EVORA SM pre

EVORA SM post
EVORA Lacto pre

EVORA Lacto post

PERIO SM pre

PERIO SM post

PERIO Lacto pre

PERIO Lacto post

response
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1.Selective agar
complicated DNA
extraction contaminating
some samples.

2. Streptococcus rattus
(included in EvoraPlus)
was mis-identified as SM
but Is a mutans

streptococci.
3. Other technical difficulties

REESONS 7

The glucosyltransferase-|
gene has previously been
identified as a highly
specific marker for
Streptococcus mutans
(Lett Appl Microbiol. 2006

Feb; 42(2):127-31). The
primers and probe have
100% homology with all
reference sequences for

Streptococcus mutans in
the NCBI database.




Both EvoraKids
and PerioBalance
affected the CRT =

results.

The reduction In
S. mutans and
[ actobacilli was
statistically
significant.




Both FvoraKids

Effectiveness of CRT at Measuring the Salivary Leval of Bactena in Canas Prone Children

Effectiveness of CRT at Measuring the Salivary Level of Bacteria in
Caries Prone Children with Probiotic Therapy
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Does EvoraKids
and PerioBalance
affected the caries

proneness of the =
subjects? L
Is the reduction in
dental caries was
statistically

significant?




ElthedReSseanch

Retrospective
Review of
Probiotic
Therapy.

ML Cannon DDS
MS

A Vorachek DDS
K White DMD

C Le DMD

An IRB Approved
Study

Results:
Of the 53 subjects available for follow up, only 4 had
remained caries active with a grand total of 17 caries

. lesions being detected and subsequently restored in

this group. Of the original total of 60 patients with 292
initial carious lesions, after probiotic therapy and dental
restoration, 36 total restorations were place in the
subject group over the following three years.
Approximately half of these restorations were required

' in teeth that had initially presented with smaller lesions

and had been placed in a “watch” category. Two of the
patients that developed further carious lesions had
been randomly assigned to the probiotic PerioBalance,
what the other two caries active patients were assigned

- EvoraKids probiotic.

Of the original group of caries active patients, 23 did not
present with any further carious involvement. Another
26 could be categorized as Caries static, as the
restorations required were substantially less than before
probiotic therapy had been begun.

national norms.
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[Retrospectiv

Table 3. Caries History Compared to Nationally Reported Values.

IR

Ferobaans[2 12
borias 211
st 17— o

Table 1. Caries active, Caries resistant and Caries static patients.

Caries Pre Probiotic | National Post 4
b | e |
Per patient- |5.51 1.84 0.75
3 years
I

Caries Caries Caries Static |
Active Resistant -

|
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Xylitol- Cancun Conference
2013




Xylitol- 5 carbon chain

* From Xylon (wood) and itol (sugar
alcohol). Xylitol is found in the fibers of
many fruits and vegetables, and can
be extracted from various berries,
oats, and mushrooms, as well as
fibrous material such as corn husks
and sugar cane bagasse, and birch.




Xylitol- from xylose

* Production starts from xylan (a

hemicellulose) extracted from cane,
hardwoods or corncobs, which is
hydrolyzed into xylose and catalytically
hydrogenated into xylitol.
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Xylitol- research

— m— }

Xylitol better than Sorbitol



Xylitol- research
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Xylitol- research

GROWTH & EXOPOLYMER ATTACHMENT
DIVISION PRODUCTION OF OTHEE

OF & BIOFILH ORGANISHMS TO
BACTERIA FOEMATION BIOFILH

{hrs.-days) {hrs.-days) {days-months}

REYEERESIEBLE IRREYERSIBLE

ADSORPTION ATTACHMENT

OF BACTERIA OF BACTERIA
{sec.} {sec.—min.}

duces IVIl;{sf

probio

Lics

’ﬂ';




Xylitol- research

Risk Benefit Ratio

Prcper Diagnesis

TANSTAAFL




Xylitol- research




Xylitol- sugar substitute

* The roles of xylitol in maintaining dental
health:

Inhibits the growth of cariogenic bacteria

Inhibits the formation of dental caries
Inhibits the growth of plaque
Suppresses the acidity of plaque
Accelerates enamel re-mineralization

Is not an ideal substrate for bacterial growth
because of its difficult-to-ferment nature




Xylitol- sugar substitute

* Low glycemic index- safe for diabetics
 Reduces sinus and ear infections




Xylitol products

» Xlear (Clear)

» Established 2000 to launch the
company's first commercially available
oroduct, Xlear® Nasal Spray.




Xylitol products Q. Xiear (Clear)




MRE- xylitol gum- G.l. issue

* Not the tastiest food
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Preventive Care
ar!

Invasive dentistry
“bites”




o Cmcas e g

Susan Hagen RDH

Lisa Lange- DA

Megan Weirich- DA

Associated Dental Specialists of Long Grove
Grove Medical Center, Long Grove, AL USA




Standardize Care
Minimizes Mistakes

Préc:titionr
Staff
Patients and Parents




How things have changed!!!
Re-educate, that is the key.
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' How things have changed!!!
Re-educate, that is the key:. |




Pediatric Dental Care Protocols

* Defined by:
— Age
— Exam
— Diagnostic

tests
— Behavior

_ I\AndihallDenta!

IVIN AIWwWWALI

history

frbant Nral Bave



Pediatric Dental Care Protocols

* Treatment
determined
by Diagnosis
and History

* Educate
parent

« Parent
education

Srthant NAral Cave



Pediatric Dental Care Protocols

- CAMBRA

— Patient

treated as

an individual
and
according to
need

Srofant Nral BCave



Pediatric Dental Care Protocols

* New Patient
and Recare

All new patients require an extensive evaluation

) and consultation
Evaluations

Treatment coordinators

la//nn‘ Evalnabvvan



RESULTS: Attentional deficits have been reported in up to 95% of OSA
patients. In full syndromal ADHD, a high incidence (20% to 30%) of OSA

has been shown. All 6 interventional studies reported improvements in
behavior, inattention, and overall ADHD after treatment of OSA.

e -much more
than just oral

« ABSOLUTELY
SO MUCH
MORE THAN
TEETH!

%a//nni Evalnabhvan



Pediatric Dental Care Protocols

and vengus
pooling

%a//nn‘ Eualnatiewn



Pediatric Dental Care Protocols

Obstructive Sleep Apnea

Sleep Medicine Center

The Sleep Medicine Center at Lurie Children's is the only comprehensive sleep center in

lllinois dedicated solely to children. The center provides clinical evaluation, diagnosis
and management of children with all forms of sleep disorders. Sleep disorders treated
by our staff include sleep-disordered breathing, sleep apnea, nightmares, insomnia,
parasomnias, narcolepsy and circadian rhythm disorders. Since its opening in 1995, the
sleep specialists have seen more than 5,000 patients, and more than 14,000 patient
studies have been conducted.

QOur Specialists

The center is directed by Stephen H. Sheldon, DO. Dr. Sheldon is board-certified in both
pediatrics and sleep disorders medicine. He has served as a member of the board of
directors and was Secretary/Treasurer of the American Academy of Sleep Medicine. He
has been a faculty member of the National Sleep Medicine Course {sponsored by the
AASM) and is course director of the Advanced Pediatric Sleep Medicine Program of the
Atlanta School of Sleep Medicine, Northside Hospital, Atlanta, Georgia.

o]0 [ Ol
crossbites

Maxillary
hypo p I aS i a disorders medicine. Since 2008, Dr. Loghmanee has treated patients at Lurie Children’s

with sleep-disordered breathing, insomnia, parasomnias, narcolepsy, circadian rhythm

Darius A. Loghmanee, MD, board-certified in internal medicine, pediatrics and sleep

disorders and other conditions in the spectrum of sleep disorders.
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*Wilson Quadhelix for maxillary arch
development

Expand both anterior and posterior segments




Pediatric Dental Care Protocols

*Post operative view with upper arch expansion
evident

*Note molar bands and no snoring/sleep issues
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*Four year old girl with
anterior crossbite and
prognathic profile

*Patient bites edge to
edge and slides

anteriorly

Parents concerned
about profile

*No family history of
Class Il relationships

*OSAll Sleep Study




Pediatric Dental Care Protocols

*Frontal view in full occlusion- pre-operative photo
*Sleep apnea reported- snoring/ sleep issues
*Wilson Quadhelix cemented and crossbite
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*Child no longer appears prognathic and crossbite
corrected, mother quite happy no snoring/OSA

——
)
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Anterior crossbite with retrognathic profile
Treated with Wilson Quadhelix appliance
Snoring with sleep apnea episodes- ENT “normal”
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Anterior crossbite corrected

*Molars bands left on for one
year post treatment

POVA  J Clin Sleep Med. Oct 15, 2012; 8(5): 473-476.
Published online Oct 15, 2012. doi; 10.5564/csm.2132

PMCID: PMC34551%0

PRO: “Not Just Little Adults”: AASM Should Require Pediatric Accreditation for
° Integrated Sleep Medicine Programs Serving Both Children (0-16 years) and

—0 Adults
Judith Owens, M.D., M.PH., F.A.A.S-M.,1 Sanjeev Kothare, M.D_, F.A.A.S-M.,E and Stephen Sheldon, D.O., /
FAASM?
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e Cariscreen
from Oral

Biotech
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« Saliva check
mutans

e GC America
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Infant
Preventive

Carg ——— — T, G e—

Study Inwebsing Children ot Normal Bisk of Lxperiencing Caries Standard Mean  No Mean (SD)

Difference im Participani Group
(35% C
* I — Camnlral
e - QM0N0 LGB0 1368, 257 (L)
{1,450 ppm)
Uhevies ane] crideegues!™ (841 ppa) - 034 [ 200 00 LI% 10 (105 368, 259 (106
 —
3% ! s
Fluoride Toothpaste Control

fluoride) on caries (decayed, missing and filled primary teeth) in children younger than & years who are
not at high risk of developing caries. CI: Conficence interval. 5D: standard deviation,

Figure 3. The effect of brushing with fluoride toothpastes (1,450 parts per million fluoride and 450 ppm ‘
2/ a1 7/2Y 2 b d AV [~ W\ | <Y
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Are good saliva test results just

Sulmiiel /N gful as bad resiilts?
bioténe’

bala?)rgtle“

DRY

MOUTH
MOISTURIZING

_JoUP

! contains
5 moisturizers

18 amino acids
& milk proteins

plus Calcium
‘ & Omega-3
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* Preventive
Care
Protocols

Dravontivo Cave



Dental Products:
Brushes and Flossies

» Soft bristle toothbrushes
with rounded head
and easy grips are best

for

Little patients- easier to
hold and manipulate




Dental Products: Floss

 Some will tolerate
flossing well by using
floss holders, such as, |
“Flossies”. gl
|

Floss holders with
large handles are

dibestonsy sy =y
with All Natural Xylitol

easier to use

Care must be taken
not to “saw” back and

forth
with the floss.
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 Preventive Care Protocols
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