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(ioal of Pediatric Dentistry

* Maintain oral health of the child.
| Healthy teeth and gums.

— But also includes:
'- Crboperative behavior during appointments.
* Positive self—amage and self-control.
% i Posmve cﬁ heaHh practlces

. Posmve opinion of oral health and oral health
prowders ' - ' ok |

- A deS|re to contlnue preventlve dental
" appointments after reaching the age of maturity.

o



Learning Theory

« Conditioned Response

— Pavlov's classic experiment

| He struck a bell prior to when the dogs were fed. If
. the bell was sounded in close association with their
neal, the dogs learned to associate the sound of
~ the bell with food. ‘After a while, at the mere sound
' ey responded by droollng

. ofthe beIFf
s Same ex ment was completed with a bell souna
..and an electric shock. After a‘certain'threshold of
< ~soundingthe bell and dellverlng a shock, the dogs

. learned to anhcnpate pain with the sound of the
- bell.
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Learning Theory

Conditioned Response

— The same reaction is thought to occur with
unpleasant medical and dental treatments.

— If:the person has a threshold level of poor
~experiences, they “learn”to associate VISItS to
the practitigger with unpleasant
r?es to that'visit. . =
—In adults it leads to mfrequent dental visits
<‘and’ poor: appomtment compliance. In
children, this results in poor behavior.




Learning Theory

 Extinction

— Altherapy designed to “unlearn” the
canditioned responses.

— The stimulus is applied, but without the

. adverse consequence; and eventually the
v physmloglc(ésponse to the stlmulus is
 eliminated.” RN -

— Reqwres S|gn|frcantly more occurrenoes than
the o,r_lglnal threshold to create the response:




Learning Theory

« | atent Inhibition Theory

— This theory postulates that a stimulus provided with a
ngutral or positive consequence will result in a
“‘Igarned’” response that will be neutral or positive.

—\When a negative consequence then occurs with the
: _' “stimulus; the “learned” neutral.or positive response
W|II overcoméf the memory of the occasional
e negatIVe con equence and the subject: will still -
assomate the neutral or. posmve reSponse to the
stlmulus e




Learning Theory

* Ten/Berge et al. The Etiology of Childhood
Dental Fear: The Role of Dental and
Conditioning Experiences. J Anxiety
D|sorplers 2002;16:321-29.

Al Temperamegtal factors (Shyness, general

ol xfearfulnes 7associated WIth fear as well as
' dlrect cendltlonlng Ly iRty

o



Learning Theory

* Ten/Berge et al. (con't)

— Low-fearful children were found to have
e;tperienced more check-up visits before they
underwent their first curative treatment than

—-werge the fearful ehildren.

-~ Indicates that children with :a.longer history of
~“A'non-invasi¥e visits are less likely to develop
' high dental fear than'children who have -
X experlenced invasive treatments earlier | |_n
their dental history. -
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Learning Theory

Ten|Berge et al. (con’t)

— Qverall, the number of restorations or
extractions had a mild to moderate effect on
children’s fears.

"~ The' emotional nature of a dental visit may be
~ . of decisive j Iue_r)ce___ln the acqwsmon of

— Thatis;; the Chlld S subjectlve perceptlon of a
<‘dental VISIt may. be more decisive in the
a_cqwsltlon of dental fear.



Learning Theory

* Ten Berge et al. (con't)

— Mpst important etiological factors of dental
fepr In.children are:
. Number of traumatic visits.
X . Percelved lack of dentist's. empathy.
.= Child’s gefferal fearfulness
. Parental fear




Learning Theory

* Ten Berge et al. (con't)

— The fear eliciting effect of painful treatment
may be mediated by the dentist's behavior.

__—Pairrm inflicted by.a dentist perceived as
- “caring® has a less negative impact than pain
o cinflicted ’by(“(:d_ld_” or; ‘uncaring” dentist.

o



Learning Theory

* Ten Berge et al. (con't)

— The acquisition of dental fear seems less
likely after a history of non-invasive visits.

__—_Ther'acquisition of dental fear may be
.~ prevented by having children visit the dentist
e -reg.u.l-arlififar&“ a very young age.

o



Achieving My Goals

« How can | deliver care in a manner that
will result in meeting not just the primary
goal of oral health, but also the secondary
goals of a positive attitude towards

~dentistry ?”?O.ral, health?




Achieving My Goals

Historical Methods

— Behavior management technigues ranging
from the simple (Tell-Show-Do) to the
advanced (adverse behavior management

| tecﬁmques sedatlon general anesthesia).

'-'-—Advances ( paln control (“painiess’ local
" anesthesia dellvery, profound pulpal
anestheS|a) o ' 7




Current Caries Management
Research

 \What does the current literature have to
provide to the achievement of my goal?

= Besl;t summarized as Minimally Invasive Care.
» Fighting the disease, not the lesion.

« Interventi durm*g the caries process to reverse or
arrest disdase progression. - -

s Take advantage.of the pulp -dentin complex '
< . ‘reactions'to the advancmg carious lesion to reduce
the need for local anesthesia.

HL; ..-..“'-.-' ’



Current Caries Management
Research

* “The complete divorcement of dental
practice from studies of the pathology of
denc[al caries, that existed in the past, Is an
anomaly in science that should not

_continue.. It has the apparent tendency to
i '_-make dentl? mechanlcs only

SRR G V. Black 1908
Operative Dentlstry Vqume 1"Pathology. of the Hard Tlssues of the
Teeth. Chitago: Medico-Dental Publishing Company, 1908



What is the Disease?

e Dental Caries

— The progressive loss of tooth mineral
structure as the result of oral bacteria-
generated acids.

i This is the disease

S Dental Caw

— The phyS|c breakdown of tooth structure as
@ result of the' caries process: |

- ThIS IS’ the result (S|gns/symptoms) of the
disedse. -



What is the Disease?

« Caries Process Review
» Types of apatite
— Carbonhated apatite (CAP)
- »"Major type found
Cam(POg?
i Hydroxya tite (HAP) '
#.Ca4(PO,)5(OH), i

~ FIuorapatlte (FAP)
Ca1O(PO4)6 '




What is the Disease?

» Caries Process Review
— Acid solubilities of the apatite crystals

'CAP > HAP > FAP

WL ..-..“'-.-' {

— CAP is the Iargest percentage of apatlte'
crystals present at eruption. |



What is the Disease?

e Caries Process Review

— Equilibrium concept of
depmineralization/remineralization

Ca10 PO4 ?D = 10Ca +6 (PO,) + CO;



What is the Disease?

 Caries Process Review

pH =6.5

-95‘-10(_F’O4)6CQB4—_>1003 +6 (PO,) + CO,

gt L R VAR N T e s

 pH S e

' Ca1O(PO4)6(OH - 10 Ca + 6(PO4) £ 2(0H)



What is the Disease?

 Caries Process Review

pH=5.5

,. _Ca1-§(F;O4)6(OH) | (C + 6 (PO,) + (OH),

. : L7 Y - Sl i ss eEElueride
¥ . : j'. Ll r gty '-_-E'I g it i I'én : : ..

pH.= 5.5

Ca10(PO4)6F2 - 10 Ca + 6(PO ) +2 -
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— Alend as outer 8o s 6T

What is the Disease?

Structure of the
cariqus lesion.

— Outer layer of enamel

'i'Slnt_aC't'in 607 of
teeth with radiographic
extensm)n' Qfl ion mtga

- enamelis IntaCt,JéS,IOh e
' can be re- mlnerallzed

L]

From: Mellberg JR. The M.echanism if Fluoride Protection
Compendium 1997;18 (Spec Ed.).37-43. ~



Current Caries Management
Research

. Fearerstone, JDB. Caries Prevention and
Revérsal Based on the Caries Balance. Pediatric
Den‘istry 2006:28(2):128-32.

— Reduce pathologic factors.
Cérlogenlc bacteria
FLAoh Fermoqtabl rbohydrates Y
Fan ’ Sa_-li,\/.a'ry"(';i_yfctlon e :
e Inoreéée'pfoiectlve factors.
o, Salivary: components and row

FIuOrlde from extrinsic sources, CaICIum & phosphate
« Antibacterial therapy.:




Current Caries Management
Research

« How do we increase protective factors.
| Salivary components and flow
— Sugarless chewing gums (especially xylitol).'-
. F_I-uo‘ride from extrinsic sources, calcium &
phosphate.
- Toothpaste, fluoride. rinses?; fluoride varnish™: dietary
”?*;

- calciu d phosphate’, CPP ACP (Recaldent) 8 ACP?®
: Antlbactera therapy. . - |

— ChlorheX|d|ne10 |odophores11

ey



Current Caries Management
Research

* |s|there an easier or less traumatic way to
restore dental cavities?

le Atraumatlc (Alternative) Restorative
Techmque (ART) =

:
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Current Caries Management
Research

» What is ART?

| Developed by European dentists providing 3™
world dental care in extremely remote locations.

Promoted by the WHO.

' '- Technique utilizes spoon excavation of the lesion,
.~ usually wit@eut the need for local anesthesia,
R incorporafiig the indirect pulp cap technique, and
- restoration of the tesion with a self-setting

" restoratlve matenal usually a glass |onomer

o



Current Caries Management
Research

* How is this atraumatic or painless?

| Histology of the pulp-dentin complex in response
to a carious challenge.

i Den’Ein and pulp need to be considered as a
~ functional unit, capable of defense reactions to a

¢ carious-attack.
: & Ii.-_. ' 7 _1.-- .- '.LI / : :.1 o -.-1:-




Current Caries Management

Research

* How is this atraumatic or painless?

As enamel caries progresses into early dentinal
lesions, defensive reactions in the pulp/dentin

Lcomplex are histologically apparent.

ok -r-,__3 “‘degrees” of stimulation

. . - i [
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Current Caries Management

Research

* How is this atraumatic or painless?

First degree reactions

— Mild stimulations result in fatty degradation of
~ the peripheral odontoblastic processes closest
" to.the injury.

f Fat_ty_ radatlon undergoes calcification,
14 sealih off the perlpheral dentlnal tubule.

£ —Odontoblasts in pulpal tissues correspondlng to

Iaffee_:ted tubular process showed pattial atrophy
,and limited formation of reparative dentin.



Dentin

Enamel




Current Caries Management
Research

* How is this atraumatic or painless?

ot Second degree reactions

— Injury causes degeneration of entire
“.odontoblastic process.

“ '_f_'Deposition of new matrix occurs at the pulp,

producing a calcified barrier (reparative dentin).
Atubuf%nl‘ess 'some--odontob,lastic process

~surviv .
e —The now isolated remalnlng mtertubular
o R Iodontoblastjc process becomes non-vital.
resulting in a “dead tract”.



Dentin

Enamel




Current Caries Management
Research

* How is this atraumatic or painless?

ol Third degree reactions

— Similar to 2nd degree changes, but all injured
. odontoblasts progressively die and a
" Completely atubular matrix forms and becomes

oo calcifiege L
; v ':'"'-' h ' 1_.- : - "-_-L'I 'y i Tyl I e




Dentin




Current Caries Management
Research

* How is this atraumatic or painless?

ol The theory of pain stimulation in dentin.is
based upon the hydrodynamic stimulation
of the odontoblastic process.

. The distal calcmcatlon of the dentinal

~ tubules mlnates the stimulation of the
e odontoblastlc processes, thereby
ellmlnatmg a Ppainful reaction. |

o



Current Caries Management

Research

* How is this atraumatic or painless?

This plugging of the tubules forms a barrier
that is probably more effective against the
penetratlon by isotopes or dyes than any
base or fllllng materlal .
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Current Caries Management
Research

* How is this atraumatic or painless?

f Two layers of dentin are known to exist.3
— An outer, decomposed layer.

B Non-remineralizable, heavily infected with
 bacteria.

—An m! demlnerallzed layer

e »Re neralizable, ||ghtly contamlnated with
: bacterla o




Current Caries Management

Research

* How is this atraumatic or painless?

By removing the outer, decomposed layer
of dentin and preserving the inner,

demineralized dentin and placing a
| flhorlde -releasing restorative material

_ _dentln c:
: :_reducmg pest operat|ve sensmwty 14,15

mer) this demineralized Iayer of
n be arrested and remineralized,



Current Caries Management
Research
» What happens to the bacteria left in the
demineralized dentin?
» WIll it:not cause secondary cavities?
e
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Current Caries Management
Research

* What happens to the bacteria left in the
demineralized dentin?

1 Going RE, et al. The Viability of Microorganisms in
.~Carious Lesions Five Years After Covering with a
7 ‘Fissure Sealant.-Journal of the American Dental

- Association:1978:97:455-62.
— Well ‘ap@ied sealants ‘will retard or prevent the

A s progres!mn of decay. .

“_ = Significant r&éduction in the number of V|able
R mlcroorganlsms too few to ‘continue the carious process.




Current Caries Management
Research

Simonsen RJ. Pit and Fissure Sealant: Review
ofithe Literature. Pediatric Dentistry
2c|>02 24(5):393-414.
= “This author has been unable to document the claim from
r some advocates.of invasive.exploration of apparently

caries free, or mlnlmally carious, fissures that bacteria
' that re viable within the confines of a sealed fissure

0N o after seffant application (and assuming good clinical

_’technlque with all'of the fissures sealed).can continue to
| -~ produce acid from nutrients supplled from within the
BNy 'Identmal tubtiles. ThIS claim appears spemous at this
tlme'



g t IR " for pre

Current Caries Management
Research

« Mertz-Fairhurst EJ, et al. Ultraconservative
and Cariostatic Sealed Restorations: Results
atl10 Years. Journal of the American Dental

Association 1998;129:55-66.

~# 3 freatment groups

-1 Group 1 — conventional occllusal amalgam preparation.
. Graup \{removal of carious tissue without “extension

tion” and sealant over the p|t and f|ssure
system G .
L e Group 3 Bevel in.enamel. around cawty, no caries
w7 removal atall; placement of resin.over cavity, sealant of

'remaining pit and fissure system.



Current Caries Management
Research

Mandari GJ et al. Six-Year Success Rates of
Occlusal Amalgam and Glass-lonomer
Rfstorations Placed Using Three Minimal
Intervention Approaches.

18 3I'treatment groups:

- Conventignal ooclusal amalgam preparatlon in a dental
School |

Modn‘"ed Conventlonal ina fleld envwonment
UItraconservatlve ina field enwronment



A __' survwal

Current Caries Management
Research

e Results:

ol Survival of all amalgams was 72.6%.
Survival of all glass ionomer restrations
wwas 72.3%.

“s No statistical differences between the
es of : any of the three treatment

“ groups:

e Conclusmn Art approach was equaIIy
* effective as conventional amalgam
placement for 6 years.



Current Caries Management

Research

» What does the ADA have to say

C(

)ncerning sealing over cavities?

| Council on Dental Health and Health

- Planning, Council on Dental Materials,

(

75 Instruments, and Equipment, American

" Dental / ociation. Pit and Fissure
. E-Sealants Journal of the Amerlcan Dental
" ,_Assomatlon 1987 114 67122 ¢




Current Caries Management
Research

» “Considerable concern has been expressed
regarding the potential placement of sealants
oyer incipient carious lesions. Substantial
data have been collected indicating that small
- ‘caries (both diagnosed and undiagnosed) at

" the base ofghe fissure are arrested by sealant

- S "appl-i'c_ati.d.h_ 'Caries-causing bacteria trapped

beneath the resin do not regenerate, and:
* incipient lesions do not progress.” . -



Current Caries Management
Research

« Can | bond to carious dentin?

| Nakajima M et al. Tensile Bond Strength and SEM
Evaluation of Caries-affected Dentin Using Dentin
| Adhesives. Journal of Dental Research

- 1995;74:1679-88.

I' Results:

i All- Bghad 2-and Clearfil L.iner Bond Il had higher bond

R T e strﬁhs to normaJ dentln than to caries-affected

A ~- Scotchbond Multlpurpose had. S|m|Iar bond strengths
to both types of'dentin.

. Conclu3|on ~Strength of adhesion td dentin depends on
‘the type of dentin and the agents used. -



Current Caries Management
Research

« SO what do | do in my practice?

|| have incorporated the ART approach and sealing
small cavities into my everyday practice.

i I_aséess the activity of the lesion and how fast |
believe it could progress.

s I discuss fusel jc.he preventive dentistry needs
Lo - of daily br?hing with'a fluoride-containing product,
T flossing; diet modifications, -and the use of chewing

" qums (both sugar-free and xylitol) to increase the
~ protective factors:and decrease caries risk.

o



Current Caries Management

Research

* SO what do | do in my practice?

| present my diagnosis of cavities forming
or present, and discuss treatment options

o of conservative remineralization with
_ flhorlde varnishes, conventional restorative

Ry -__. treatmer€W|th anesthetic, sedation if
-~ necessa
":treatments if I feel they. have a reasonable

etc.), and the use of the ART

t 'chance at success.



Current Caries Management

Research

* SO what do | do in my practice?

The ethical principles of self-determination
require that | allow the parent (and patient if

_ they are sufficiently mature) to choose the
i trreatment that fits best with their treatment
e outcom oals and their comfort goals.

Many parents choose: these aIternatlve
treatment methods ' |



Current Caries Management
Research

» Success with these techniques (Based on
olservation, not hard data).

i Class | and V ART restorations have a very good
.success rate - comparable to conventional
* ‘restorations.

s Class Il ang,lll Art restorations. have about a 60%
FOE success V% not a good as | would like. I've
iy -started adding mechanical retention'to try and
; mcrease the longevity, of the restoratlons '

. Very good success rate with seahng smaII cavities.

o



Current Caries Management
Research

» Success with these techniques (Based
on observation, not hard data).
~1 The material | use (Fuji Il) experiences

ﬁclusal wear more frequently than | would
- like to see.
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Current Caries Management
Research

» Success with these techniques (Based
on observation, not hard data).

~1Behaviorally, | have good success.

~*1rarely use local anesthesia for the ART
- restoratl ?S_V_Vlf[h good cooperation from my

patlents




* S

Current Caries Management

Research
uccess with these techniques (Based

o observation, not hard data).

Remineralization techniques without

“Immediate restoration has approximately a

. 50% success rate, butin the year or two it
- takes to cument radiographic increase in

" - the size Bf the lesion, the patient has

- ,-matu,red more and, probably because of

“the latent |nh|b|t|on theory, they cooperate

i much better for the restoration.
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Cases

12 y/ojfemale referred for
extreme anxiety with dental tx.
Unablée to have restorative
care cbmpleted even with
10mg Ivallum at previous
dental office.

Occlusalrlesmn #19 with -
- reversible pulpitis symptoms.

Discussed tx optio ith-
“mother including sq@ation,.
‘sedation with papoose, |
papoose without sedatlon and
ART technlques e 7%

Pt and parent |mmed|ately &
chose ART:.




Cases

 Excavated soft
cariqus dentin with
spogn excavator,
etched, bonded, and
placed a flowable

: _"'-_Composne g e
~« Flowable touched up -

once with 'sealant; . ..
approx 3 years after
original tx. '




Cases
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