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Major developmental grooves separate cusps

Mesial and distal triangular fossae
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Supplemental grooves on inner inclines
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Pattern of cusps and grooves are
similar to mortar and pestie for
crushing food.

Mesial and distal triangular fossae
define marginal ridges and sharpen
occlusal contacts.

Supplemental grooves widen
pathways for opposing cusp
movement.
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B Temporomandibular joint sagittal section
Midsagittal

Superior joint space

IP ittal Articular disc Glenoid fossa
arasagi I
g Inferior joint space Exlgrnal
Articular eminence =z, auditory
; Transverse meatus
H (horizontal)

Lateral pterygoid muscle:
Superior head
Inferior head

Coronal
(frontal)

C  Rotation about an axis

N

i - ( 7 Hinge

Mandibular cpening: 1 opening

>\
e’ B
\ = b )
' Vi

Hinge opening produces about 25 mm 8

of separation of the anterior teeth.

D  Translation ‘-;-/:\ Protrusion
/
ﬁ// The mandible can protrude |

g ] )
approximately 10 mm. ﬁf £ --

; { Maximum
E  Complex ﬁ ' [
/ Maximum opening is
approximately 50 mm.

opening

F Lett lateral movement

Rotating

Translating condyle

) Translating
condyle

Rotating
condyle

condyle

W = working side
NW = nonworking side

Lateral movement is
approximately 10 mm.
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C.2 Variations in maolar relationships

Proximal view

Transverse arch
relationships

Facial
crossbite

Normal Lingual

crossbite
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Proximal view

Zones of posterior contact:

1. Inner incline of nonfunctional
cusp

2. Central fossa contact area

3. Inner incline of functional

] 345 cusp
o 4. Functional cusp contact
«534 S area
1 5. Outer incline of functional
cusp
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~ J Left TMJ, sagittal section
' |
' c_ 10 mm, limit of protrusion - —~— 10-12mm
CRO Articular eminence
/ —_— 7
~ " ~_/\ r
A + 5-6mm
] —
I : ]/;\(\
I 1 1
I | |
1 .
! i TH, rotational / ]
i Posselt's | motion of condyles S ’
| diagram | /
A
\. \ o
\ \—a 25 mm, limit Limits of condyle motion:
L i of rotational opening 10-12 mm anterior to CR
A i ) \ ,’ 0.2 mm posterior to CR
- Sagittal view | / 5-6 mm vertical displacement
Determination of sagittal borders: \ K due to curvature of eminence
i - A
Supenpr tgqih fmmad \ ,’ Advancing condyles
Posterior - joint ligaments \ h
Inferior - muscle lengthening ' !

Anterior - joint ligaments
A
\

Y~b 50 mm, limit of opening

Left TMJ, frontal section

.75 mm |.75 mm
-

Right Left
b 5
\ i It Superior border Medial Lateral
N | determined by tooth M pole — j pola
1y, /11 contact (canine guidance). (CRO)
AN A
g o 5y
\ N s i - 1
A - 4 - S
N ' d,,~==" Tt e
NG 2, ! :
S 1 ‘I o
B. Frontal view d 10 mm right | H Normal TMJ flexibility
lateral jaw movement | ! allows up to 1.5 mm of
1‘ ,‘ lateral shifting (Bennett shift).
e 10 mm left Y H
lateral jaw movement \\ ,‘
i/
\\ I,
\ 7/
\ s
Ay /,
Ay 7/
hY s
AY ’
\ '
AY f
A [
Ay !
\ I
L |
‘o Left TMJ, horizontal view
b
0.75 mm
Right Left
|l 4B
\\ L] ] (r
\ ¥ 4l
.\ \\ & J‘ A 10 mm
kg 17
vl W
\\ I\ I/ 7
\ Ny S
\ = s
\k\__,_/,
C. Horizontal view d e Condyle mation:

Borders are arcs of circles
based on rotation of the
condyles in retruded and

protruded positions.

[+

0.75 mm left/right
10-12 mm, limit of protrusion
anterior/posterior

\-YY Js—&: Capacity of mandibular movement. (Mandible drawings are not to scale with border diagrams.) CO=MI
(i.e., there is no functional shift and, therefore, is termed centric relation occlusion [CRO]).
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“In the absence of protective tactors
and if other risk factors are present
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4 :INE B Caries Management Based on the

Medical Model
Cariogenic Biofilm Resultant From a
Primary Etiology Cariogenic Diet

Symptoms Demineralization lesions in teeth

Treatment, therapeutic Improvement of host resistance by (1)
biofilm modification, (2) elevating
biofilm pH, and (3) enhancing
remineralization

Treatment, symptomatic Remineralization/arrest of lesions,

restoration of cavitated lesions

Postireatment assessment,
therapeutic

Reevaluation of etiologic conditions
and primary and secondary risk
factors; and continuous
management based on findings

Postireatment assessment,
symptomatic

Examination of teeth for new lesions,
assessment of lesion activity,
assessment of lesion progression
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17.\:18=9- %8 Oral Habitats®

Predominant
Habitat Species
Mucosa S. mitis

S. sanguis

S. salivarius
Tongue S. salivarius

S. mutans

S. sanguis
Teeth (noncarious) S. sanguis
Gingival crevice Fusobacterium

Spirochaeta

Actinomyces

Veillonella
Enamel caries S. mutans
Dentin caries S. mutans

Lactobacillus
Root caries Actinomyces

Environmental
Conditions Within
Biofilm

Aerobic

pH approximately 7

Oxidation-reduction
potential positive

Aerobic

pH approximately 7

Oxidation-reduction
potential positive

Aerobic

pH 5.5

Oxidation-reduction
negative

Anaerobic

pH variable

Oxidation-reduction very
negative

Anaerobic

pH <5.5

Oxidation-reduction
negative

Anaerobic

pH <5.5

Oxidation-reduction
negative

Anaerobic

pH <5.5

Oxidation-reduction
negative

“The microenvironmental conditions in the habitats associated with host health are generally
aerobic, near neutrality in pH, and positive in oxidation-reduction potential. Significant
microenvironmental changes are associated with caries and periodontal disease. The changes

are the result of the biofilm community metabolism.
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Y-¥ Js—&: A, Mature biofilm communities have
tremendous metabolic potential and are capable of rapid
anaerobic metabolism of any available carbohydrates.
Classic studies by Stephan show this metabolic potential
by severe pH drops at the plaque-enamel interface after
glucose rinse. It is generally agreed that a pH of 5.5 is
the threshold for enamel demineralization. Exposure
to a glucose rinse for an extreme caries activity plaque
results in a sustained period of demineralization élpH
5.5). Recording from a slight caries activity biofilm
shows a much shorter period of demineralization. B,
The frequency of sucrose exposure for cariogenic biofilm
greatly influences the progress of tooth demineralization.
The top line illustrates pH depression, patterned after
Stephanss curvesin A. Three meals per day results in three
exposures of biofilm acids, each lasting approximately 1
hour. The biofilm pH depression is relatively independent
of the quantity of sucrose ingested. Between-meal
snacks or the use of sweetened breath mints results in
many more acid attacks, as illustrated at the bottom.
The effect of frequent ingestion of small quantities of
sucrose results in a nearly continuous acid attack on
the tooth surface. (The clinical consequences of this
behavior can be seen in Fig. 2.37.) C, In active caries, a
progressive loss of mineral content subjacent to the
cariogenic biofilm occurs. Inset illustrates that the loss
is not a continuous process. Instead, alternating periods
of mineral loss (demineralization) occur, with intervening
periods of remineralization. The critical event for the
tooth is cavitation of the surface, marked by the vertical
dashed line. This event marks an acceleration in caries
destruction of the tooth and irreversible loss of tooth
structure. An intervention is usually required to arrest the
lesion, often of the restorative nature.
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| \id
sr er g
\\ |
ap P
A
Longitudinal section
of tail of rod Qeelicsl f
\ Crystallites
Longitudinal section
of head of rod (4 um) }o\
4 >Perikymata
Cross-section u
of a rod —[‘ ¥ ¢ '
(head and tail)
‘ _Enle_lrged area
Striae of Retzius in Fig. 2.6C
B Cervical ‘l’

Y- Jsi: A, Composite diagram illustrating the relationship of bioilm (p) to the enamel in a smoothsurface initial (noncavitated)
lesion. A relatively cell-free layer of precipitated salivary protein material, the acquired pellicle (ap) covers the perikymata ridges
(pr). The bioilm bacteria attach to the pellicle. Overlapping perikymata ridges can be seen on the surface of enamel (see Fig.
2.7). (Figs. 2.9 and 2.10 are photomicrographs of cross sections of bioilm.) The enamel is composed of rodlike structures (er)
that course from the inner dentinoenamel junction (DEJ) to the surface of the crown. Striae of Retzius (sr) can be seen in cross
sections of enamel. B, Higher power view of the cutout portion of enamel in A. Enamel rods interlock with each other in a head-
to-tail orientation. The rod heads are visible on the surface as slight depressions on the perikymata ridges. The enamel rods
comprise tightly packed crystallites. The orientation of the crystallites changes from being parallel to the rod in the head region
to being perpendicular to the rod axis in the tail end. Striae of Retzius form a descending diagonal line, descending cervically.
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Acquired pellicle
Enamel

30 min-1 hr

Head of enamel rod

12-24 hrs
Cocci covering surface

Filamentous bacteria

Palisades of cocci

Filamentous
bacterial
colony

“Com cobs"

(o] Large segment removed

Y- Js—i deolul: C, Drawings 1 through 5 illustrate the various stages in colonization during plague formation on the shaded
enamel block shown in B. The accumulated mass of bacteria on the tooth surface may become so thick that it is visible to
the unaided eye. Such plaques are gelatinous and tenaciously adherent; they readily take up disclosing dyes, aiding in their
visualization for oral hygiene instruction. Thick plaque biofilms (4 and 5) are capable of great metabolic activity when sufficient
nutrients are available. The gelatinous nature of the plaque limits outward diffusion of metabolic products and serves to
prolong the retention of organic acid metabolic by-products.
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tooth \
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1
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I
annulus perimeter /
| Crevicular fluid |
I Corynebacterium W rorphyromonas Fusobacterium I other
[ Streptococcus B Neisseriaceae Leptotrichic
D ' Heemophilus/Aggr. W Capnocytophaga  [] Actinomyces

Y-0 Jsui awslal: D, This illustrates how different taxons inhabit specific niches on the biofilm creating microenvironments. There
is a fine-tuned synergy among the cells in the oral microbial communities. The environment and the biochemical gradients
drive the selection process. This can be exemplified by the the role of Streptococcus. Where Streptococcus predominate they

create an environment rich in CO2, lactate, and acetate, containing peroxide and having low oxygen. This environment is
advantageous for the growth of bacteria such as Fusobacterium and Leptotrichia.
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a Bacteria (green)
EPS (red)

3D voltex
Bacteria rendering

Cross sectional image
EPS

Merged

Cells adhesion/ Microcolony Microcolonies  Multi-microcolonies
clustering T~ establishment ™" bridging ~  aggregation

Y-# Jsi: Representative -3D rendering images of mixed-species biofilms in an environment with %1 (W/V) sucrose. The
images show the evolution of the microcolonies over time and the arrangement with the EPS matrix. (From Xiao J, Klein
M, Falsetta ML, et al: The exopolysaccharide matrix modulates the interaction between 3D architecture and virulence of
a mixed-species oral biofilm, PLoS Pathog 4)8):2012,1002623. https://doi.org/10.1371/journal.ppat.1002623)
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Y-A JK&: A, Caries lesions may originate at many distinct sites: pits and fissures (a), smooth
surface of crown (b), and root surface (c). Proximal surface lesion of crown is not illustrated here
because it is a special case of smooth-surface lesion. Histopathology and progress of facial (or
lingual) and proximal lesions are identical. Dotted line indicates cut used to reveal cross sections
illustrated in B and C. Lesions illustrated here are intended to be representative of each type. No
particular association between these lesions is implied. B, In cross section, the three types of
lesions show different rates of progression and different morphology. Caries lesion progression
and morphology follows the inclination of the enamel rods and/or dentinal tubules. Pit-and-fissure
lesions have small sites of origin visible on the occlusal surface but have a wide base. Overall shape
of a pit-and-fissure lesion is an inverted V. In contrast, a smooth-surface lesion is V shaped with
a wide area of origin and apex of the V directed toward pulp (p). Root caries begins directly on
dentin. Root-surface lesions can progress rapidly because dentin is less resistant to caries attack.
C, Although advanced caries lesions produce considerable histologic change in enamel, dentin and
pulp changes in dentin can be seen even before the lesion reached the dentin. Bacterial invasion
of lesion results in extensive demineralization and proteolysis of the dentin. Clinically, this necrotic
dentin appears soft, wet, and mushy. Deeper pulpally, dentin is demineralized and is structurally
intact. This tissue appears to be dry and leathery in texture. Two types of pulp—dentin response
are illustrated. Under pit-and-fissure lesions and smooth-surface lesions, odontoblasts have died,
leaving empty tubules called dead tracts (dt). New odontoblasts have been differentiated from
pulp mesenchymal cells. These new odontoblasts have produced reparative dentin (rd), which seals
off dead tracts. Another type of pulp—dentin reaction is sclerosis (s)—occlusion of the tubules by
peritubular dentin. This is illustrated under root-caries lesion.



