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Mineralized connective
Enamel
tissue covering the e
anatomic roots of human Sl
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teeth.

Cementum
. i 4 Periodontal
Begins at cervical portion ligament
. Alveolar bone

at the CEJ & continues to

Apex

the apex.




Furnishes a medium for the
attachment of collagen fibers that
bind the tooth to surrounding

structures.

Makes functional adaptation of

the teeth possible.

Unlike bone, human cementum is

avascular.
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Physical
Characteristics

Hardness: Cementum < Dentine
Light yellow in color.

Semi-permeable to a variety of materials.



Inorganic Mineral 45-
50%

Organic Matrix & Water
50-55%






Principal component is HAp, the crystals being thin and plate-like

and similar to those in bone.

Fluoride is the most common ionic substitution.



Organic
Matrix

Collagen (90%)

Non-Collagenous
Proteins (10%)




The organic matrix is collagen, with non-collagenous proteins

being thought to be the same as in alveolar bone.

Collagen accounts 90% of the organic matrix, majority being type
| collagen with some trace amounts of type Ill, mainly at the

insertion points of the extrinsic Sharpey fibres.

Trace amounts of other types of collagen have also been

reported.



The non-collagenous matrix accounts 10% of the organic matrix.

Important non-collagenous molecules found in cementum are

the

There may be present a cementum-specific glycoprotein called
Cementum Attachment Protein (CAP) that promotes the

attachment of mesenchymal cells to the extracellular matrix.



Cellular
Components
of Cementum



Cementobla
STS

1 Following Hertwig’s sheath fragmentation, undifferentiated
mesenchymal cells from adjacent connective tissue

differentiate into cementoblasts.

J Synthesize collagen & protein polysaccharides which makes

up the cementum organic matrix.

! Have numerous mitochondria, a well-formed golgi apparatus,

& large amounts of granular ER.
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Cementocyt
es

Represents entrapped cementoblasts.
Relativelyinactive.

Spaces that cementocytes occupy in cellular cementum -

Lacunae.

Channels that their processes extend along = Canaliculi.






Lacun




Cementold
Tissue

The uncalcified matrixis called cementoid.

Mineralization of cementoidis a highly ordered event.

Fibers are embedded in the cementum & serve to attach the
tooth to surrounding bone. Their embedded portions are

known as Sharpey' s fibers.






a. Cellular cementum
b. Intfermediate cementum

Based on fibrillar connotation :



) Based on cellular connotation

1- Cementum containing cells :

IS more frequently found on
the
apical half of the root where cementum does
contain
cementocytes in its matrix .

Infermediate cementum is a thin, amorphous layer
of hard tissue
approximately 10 micron thick.



2- Acellular cementum :

The matrix of this type of cementum
does not involve cementocytes .
However, cementoblasts present on
Its outer surface and constitute an
INnfegral component of acellular
cemenfum .




Incrementdadl
LiInes

Cementum is deposited rhythmically, resulting in unevenly

spaced incremental lines

In acellular cementum, incremental lines tends to be closer,

thin and even.

In the more rapidly formed cellular cementum, the line are

further apart, thicker and more irregular.



INCREMENTAL LINE OF
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Cemento-Dentinal

Junction

) Smooth in permanent teeth.

! Scalloped in deciduous teeth.

separated from

IS

] Dentin

cementum by a layer termed

termediate cementum.

n

) Predominantly seen in apical

‘~ 1% S

z

2/3rd of molars & premolars.



Cemento-Enamel Junction



In 60% of the

“

Cementum overlaps the cervical end of enamel for

a short distance.

In 30% of the teeth

Cementum meets the cervical end of enamel in a
relatively sharp line.

In 10% of the teeth

Enamel and cementum do not meet.

7 S S S



Enamel

Enamel

Enamel

Cementum










Tooth Crown

Tooth Root

o

Dentin

Pulp




STRUCTURE

- The bodies of the odontoblasts are arranged In a
layer on the pulpal surface of the dentin, and only
their cytoplasmic processes are included in the
tubules in the mineralized matrix.

Tubules

Exposed $§
Dentin

Receding |,
Gingiva [\

2



*Each cell gives rise to one process, which traverses
the predentin & calcified dentin within one tubule.

Odontob@sﬁ layers. &

3

-

'
Dentinal tubules

-
-




*Terminates in a branching network at the junction
with enamel or cementum.

*Tubules are found throughout normal dentin & are
therefore characteristic of it.




* The course follows a gentle curve in the crown, less
so in the root, where it resembles S in shape.

Dr. Md. Nurul Islfam

Dentinal Tubules

Coronal dentin

Dr. Md. Rurll Islam

Root dentin




- Starting at right angles from the pulpal surface,
the first convexity of this doubly curved course is
directed toward the apex of the tooth.

- Near the root tip & along the incisal edges and
cusps the tubules are almost straight.

- A. PRIMARY CURVATURE OF
DENTINAL TUBULES

B. DENTINOENAMEL
JUNCTION




*These tubules end perpendicular to the
dentinoenamel and dentinocementum junctions.
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Dentlno-enameI\\ )

juncuon

" ——__ Dentinal

tubules
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The ratio between the outer and inner surfaces of
dentin is about 5:1.

The ratio between the numbers of tubules per unit
area on the pulpal and outer surfaces of dentin is
about 4:1.

Dr. Md. Nurul Islam

Enamel Dentin

Intratubular
dentin

Intratubular ‘
dentin

cervical



- There are more tubules per unit area in the crown than in
the root.

- The dentinal tubules have lateral branches throughout
dentin, which are termed canaliculi or microtubules.
- A few dentinal tubules extend through the dentinoenamel

junction into the enamel. These are termed enamel
spindles.
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Types of Dentin

Intertubular
dentin

Dentin
|
Primary physiologic Secondary physiologic Tertiary dentin or
dentin dentin reparative dentin or
reactionary dentin or
irregular secondary dentin
|
Mantle Circumpulpal Peritubular
dentin dentin dentin




-
A5

Biaw. 06 428 pm

Lo A

R S e T g R
Copyright © 2003, Mosby, Inc., All nghts reserved












- -~

(S -

PREDENTIN

Is located adjacent to the pulp tissue.

Is 2 to 6 um wide, depending on the activity of the
odontoblast.

It is the first formed dentin and is not mineralized.

As the collagen fibers undergo mineralization at the
predentin- dentin front, the predentin then becomes dentin
and a new layer of predentin forms circumpulpally.

‘ Nucleus

eloblasts

- !
Copyright © 2003, Mosby, Inc., All rights reserved.



Odontoblasts and process

Dentin

Odontoblast process

Odontoblast cells




Interglobular

Relationship
Between

aritubular

Odontoblastic

Process And
Dentinal Tubule

Intertubular

Qdontaoblastic
pProcess

ntobliast

Periodo

Predentin

toblast

Odon
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SECONDARY DENTIN

; A narrow band of dentin bordering the pulp and
representing the dentin formed after root
completion.

There is usually a bend in the tubules where
primary and secondary dentin interface.

Some of the incremental lines are accentuated
because of disturbances in the matrix and
mineralization process. Such lines are known as
contour lines of owen between prlmary and
secondary dentin. 2 .




Reparative

Circumpulpal
dentin

Copyright © 2003, Mosby, Inc., All rights reserved.
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Incremental lines of dentine
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Circumpulpal
dentin

Pradentin
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- Granular layer of Tomes
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The odontoblasts decrease in size and form dentin in a slowly diminishing
rate until stimulated to form reparative dentin.




TYPES OF REPARATIVE DENTIN

. JL NN .
Osteodentin (entrapped cel!S)- L qf\ )

"

Atubular dentin ( area
without dentinal tubules)

Vasodentin
(entrapped b.v.)




v Mild stimulus leads to changes in
the dentin already present.

4 €

1- Odontoblast and
its process undergo
fatty degeneration.

2- Then there will be
calcification of dentinal
tubules. First become
narrow by widening of

obliterated.

The affected area have occluded dentinal tubules, so the dentin
have uniform refractive index. So this area of dentin appear

translucent by transmitted light.
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Severe  stimulation to

dentin leads to destruction
of the odontoblastic

process and odontoblasts.
This leads to embty and
wide dentinal tubules.

These areas apear blacK™
with transmitted light. =
- Under the dead tracts from |
the pulpal surface ,
reparative dentine will be
formed.

- The dead tract serounded
by sclerotic dentin.
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THEORIES OF PAIN TRANSMISSION THROUGH
DENTIN

Direct conduction theory in which stimuli directly
effect the nerve endings in the tubules.

Transduction theory in which the membrane of
the odontoblast process conducts an impulse to
the nerve endings in the predentin, odontoblast
zone, and pulp.

Fluid or hydrodynamic theory in which stimuli
cause an inward or outward movement of fluid in
the tubule, which in turn produces movement of
the odontoblast and its processes.
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The oral cavity is lined with an uninterrupted mucous
membrane, which is continuous with the skin near the
vermilion border of the lips and with the pharyngeal
mucosa in the region of the soft palate.

The epithelium of the oral mucosa originates partly
from the ECTODERM (lips, vestibule, gingiva, cheeks,
palate, floor of the mouth), and pertly from the
endoderm (tongue).




«
* free and attached gingiva and hard palate comes in primary
contact

with food during mastication and is keratinized.

|
b — .

* the lips cheeks, vestibule, floor of the mouth, interior surface
of the tongue and soft palate. It does not function in
mastication and therefore has little attrition. It is soft and non-

keratinized.

* on the dorsal surface (dorsum) of the tongue. It is covered
with
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e acts as major barrier to microorganisms
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TWO MAIN TISSUE COMPONENTS:

Oral | stratified squamous
TR | enithelium
7 N I;
BT EYE(]1F]  * undderiying connective
[ tissue layer

The oral mucosa is attached to the underlying structures by
a layer of loose fatty or granular connective tissue containing

major blood vessels and nerves known as sub mucosa
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RETE RIDGES

BASEMENT LAMINA

CONNECTIVE
TISSUE PAPILLA




a : N , :
AR~ | propria

w— AW 2
" %v-’

Reticular layer

(7

'n' ‘... e :.-, A ,.'3 ‘,n.
- N . L 2 d X, -
Dt e, 'Q AN L .@ P
‘: _,:—-'D- v S N 4 S v ,. "
. - ’\G"' - s -. /‘\O’. 7 A 0" .“’
Al ) 2 ( HLA g
- ! \ “ '5/. L ALY —
( ,O o 2= I\
© N[ I BVASER HE oY
a(?' - 'QI 3 ¥
. 3PS q v
Papillary layer | KPR f
.‘u:,'l -’ ’1 {
» /‘ .'
\ £ L N ‘ /S
- A :
Lamina

Submucosa [k =

Oral Mucous Membrane



Epithelium

Lamina Propria

« Submucosa

eriosteum

Oral Mucous Membrane



SURFAGE

CHARACTERISTICS OF
ORAL EPITHILIUM




ORAL EPITHELIUM

Oral epithelium forms the surface of the oral
mucosa that forms a barrier hetween the oral
environment and the deeper tissues

| |
Itis derived from the embryonic '
ectoderm.

Itis stratified squamous epithelium ana*®
may or may not he keratinizedl.

Y
Beneath the epithelium lies the '
connective tissue




Stratum corneum

Stratum granulosum
Stratum spinosum 4
Oral Epithelium
-Keratinized
Stratum basale R

Lamina propria




KERATINIZED ORAL EPITHELIUM

Mos! of the oral mucosal suriace I
lined by nonkeratinized stratified squamous
epithelium except gingiva, hard palate and
dorsal surface of the tongue where the

epitheliumis keratinized
eratinizec

1
i ;J
‘ I
‘ |

>
’.//

The keratinized cells have no nuclei and the
cytoplasm is displaced by large numbers of
keratin filaments

L

Keratinized epithelium Is associated with
masticatory function and have four layers of
cells




LAYERS OF THE KERATINIZED
SURFAGE EPITHELIUM
1.5tratum

Basale Stratum corneum | &5 >

Stratum spinosum | =~

l RS
— Stratum basale{”

4.5tratum
Gorneum

Cellular layers of oral epithelium - Keratinized



STRATUM BASALE

The cells of the stratum hasale are cuboidal
or low columnar and form a single layer
resting on the hasal lamina

The basal lamina is at the interface of the
epithelium and lamina propria

Epithelial cells of the oral mucosaare ina
constant state of renewal

|

The hasal cells show the maximum mitotic
activity




STRATUM SPINOSUM

They are shaped like polyhedron with short
cytoplasmic processes

The stratum hasale and the first layers of
stratum spinosum are referred to as

hecause these cells give rise
'to new epithelial cells




STRATUM GRANULOSUM

This layer is prominent in keratinized
epithelium (and absent in nonkeratinized
epithelium)

|

These cells have keratohyaline granulesin
their cytoplasm

|

Keratohyaline granules help to formthe
matrix of the keratin fibres found in the
superficial layer




STRATUM CORNEUM

Gells of stratum corneum are flat,
devoid of nuclei and full of keratin
filament surrounded hy a matrix

These cells are continuously heing
sioughed and are replaced hy
epithelial cells that migrate from
the underlying layers
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I ORKERATINIZATION, -




NONKERATINIZED ORAL EPITHELIUM

NONKERATINIZED EPITHELIAL CELLS IN THE SUPERFECIAL LAYERS |
DO NOT HAVE KERATIN FILAMENTS IN THE CYTOPLASM

I

The surface cells also have nuclel

The stratum corneum and stratum
granulosum layers are ahsent

This epithelium is associated with lining of
the oral cavity




Non-keratinized
squamous epithelium




GCONNECTIVE TISSUE

Connective tissue can he differentiated as
Lamina Propria and Submucosa

Laminaipropria

Blaminalpronrialisithejconnectiveltissuellayegimmediatelyihelowathe

epithelium
Faminalnronialcanibeldividedlinto:

panpillanyllavergnrominenyiniimasticatony;
mucosag2ireticulagiavernrominendinilining
mucosa

laminaipronriajconsistsiofiblootivesselsiandicelisjlikeRfibrohlasts?
cellsjofihlootdivesselsiandilymphaticsiandinerves

JREnithelivmlisiavascularhencelitsimetaholicineedsicomejuia
theluesselsiofithellaminainkonkia






FUNCTIONAL TYPES OF ORALMUCOSA

S e Lining mucosa covers all soft
A) LI ni ng tissues of the oral cavity except the
gingiva, hard palate and the dorsal
surface of the tongue

MuUCcOSd

Lip
Lip is covered by lining mucosa

Lip with skin on outer surface
and lining mucosa on inner
surface




Labial
mucosa

Varmilion
ZONS

® THE JUNCTION BETIWEEN THE SKIN AND MUCOUS MEMBRANE IS

® KNOWN AS THE VERMILION BORDER.

® HERE THE EPITHELIUM IS THIN THEREFORE, THE RED BLOOD CELLS IN THE

® CAPILLARIES SHOW THROUGH CONTRIBUTING TO THE VERMILION COLOUR



vermillion enamel

borde\

gingival
crevice

penodontal .

skelet: membrane
muscle root
B - canal
'?[’_; cementum
— ' ,
Sy apical

i g 3t

body of mandible




Ventral surface of the tongue

The lining mucosa here contains hoth lamina propria and

submucosa
The submucosa merges with the muscie bundies of the

[ o - .

¥

B \/ontral surface
of tongue
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FLOOR OF THE MOUTH

THE MUCOUS MEMBRANE OF THE FLOOR OF THE MOUTH IS THIN
AND LOOSELY ATTAGHED TO THE UNDERLYING STRUCTURES

I &
£°




B]  Masticatory mucosa covers the gingiva and
hard palate and dorsal surface of tongue.

Mns'"cm'“ nv * In edentulous mouth, masticatory mucosa

Gingiva

- Gingiva has keratinized or parakeratinzed epithelium with
no submucosal layer

It develops from the union of oral epithelium and reduced
enamel epithelium of the developing tooth



Normal Gingiva




Reduced enamel epithelium

/\ cuff

Development of gingiva from oral epithelium and reduced enamel epithelium




Alveolar mucosa——
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Anatomy of gingiva




Free gingiva (or marginal gingiva)

It is that part of the oral mucosa that surrounds the necks of the teeth
and forms the free margin of the gingival tis ue

It is differentiated apically from the attached gingival by the free
gingival groove

Theinner side of it formsthe gingival sulcus

The free gingival mucosa is composed of stratified squamous
epithelium that may be keratinized, parakeratinzed or sometimes
nonkeratinized




Enamel space

Free gingiva

| —Free gingival
. groove

Free gingiva |




e —

A- gingiva

B- sulcular
epithelium

C- junctional
epithelium

D- lamina
propria
(connective
tissue)

E- alveolar
process

F- PDL




- Mucogingival ¥
junction

= Alveolar
# mucosa

' Labial
mucosa

Alveolar Mucosa (Arrows - Interdental Papillae)




Attached gingiva

The attached gingiva lies between the free gingival groove and
the alveolar mucosa

The junction of the attached gingiva and the alveolar mucosa is
called mucogingival junction

In healthy mouth attached gingiva shows stippling whichisa
characteristic of this type of mucosa




Alveolar mucosa

xMucogingival junctio

Alveolar bone

2
Cementum==t Ba

Attached gingiva

Dentoperiosteal fibers.

Dentogingival fibers -

Junctional epithelium—" o Free gingival groove

Histology of gingiva




Mucogingival junction (arrows)




Alveolar

mucosa

i o

=

Alveolar Mucosa




Interdental papilla

Interdental papillae are those parts of gingival that appear in-
between teeth apical to the contact points

Confirming to the shape of the interproximal contact areais a vadley
like depres in the interdenta papilla called Col.

Thisdepres liesinthefacia and lingual plane




Interdental Papilla (arrow)




{1 inflamed
normal
contact point

Diagram of positional relation of col in health
and disease for canine, premolar and molar

Col accentuated during inflammation (arrows)




Junctional epithelium

Junctional epithelium forms the seal of the gingival epithelium and
the tooth

It forms the floor of the gingival sulcus and extends apically to the
enamel of the tooth

Disturbances of epithelia attachment results in de pening of the
sulcus which is asign of gingival/periodontal disease




Dentin

Junctional
epithelium

Gingiva

Enamel
space

Gingival
ligament

Alveolar
bone

—— Pulp

Histology of gingiva




Gingival sulcus Mucosa
FREE OR MARGINAL GINGIV/ e :
= Marginal groove Micogigival Junction :
Attached Gingiva &
Free Gingival Groove
Free Gingiva
— ATTACHED GINGIVA
Gingival Margin

——— Mucogingival junction
Free + Attached =
ALVEOLAR MUCOSA Keratinised Tissue (KT)




o« TYPES OF EPIFHELIUM:

> Sulcular epithelium

. Junction epithelium

-~ Oral epithelium

» Oral or outer epithelium
o sulcular epithelium

» Junctional epithelium
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HARD PALATE

- The surface of the hard palate that is visible in
the mouth is covered by masticatory mucosa

- The lateral regions of the posterior part contains
palatine glands
- These glands are purely /77/couls gianas

- The midline of the hard palate is called /724/an
raplic, where there is no submucosa

- A series of folds appear in the anterior part of the
palate called /7gae



respiratory epitheliun

oral epitheliue




Incisive papilla

Hard Palate and Soft Palate



Incisive papilla

Palatine
rugae

N Uvula



Dr. ABDULSATTAR SALIM
PhD. Oral histology
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1:Development of dental pulp

Dental pulp 1s soft connective tissue that i1s derived
from the ectomesenchymal cells of the dental papilla

Pulp resides in the inner most part of the tooth and

supports the dentine
—,7 “
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During dentinogenesis the dental papilla gets
surrounded by the newly formed dentine and it is then
termed dental pulp

Pulp provides with odontogenic, nutritive, sensory,
and defensive functions

The dental pulp and dentine are closely related to
form the dentin-pulp complex




T Radiographic appearance of pulp 3D MRl of pulp™ =
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When

2: Zones of pulp tissue

pulp is examined microscopically four distinct

zones can be distinguished.

Odontoblastic zone
. Cell free zone of Weil

Cell rich zone

Pulp core




Odontoblasts
Ce"'fl’ee zone
Cell-rich zone
Parietal neural
plexus

Predentin

) el A
2 .
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Zones of the pulp




Pulp horn

Odontoblasts
Cell-free zone

Cell-rich zone

Coronal pulp——

3ifurcation zone

Root pulp
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1 R Zones of the pulp
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Odontoblastic zone

Odontoblasts are pulp cells
that are found in the
peripheral  layer closely

related to the predentine {4

/)
The cells have a basally &=
located nucleus  with e
supraneuclear rough YT oy T
endoplasmic reticulum and s/ 007070 e O
golgi apparatus. ‘“ Sad ol o2 AT
Mitochondria and lysosomes 7% - L X P 7%

are found throughout the yr . "o 'h. r s o 4
cytoplasm ' e

Dentin pulp complex




The major function of
odontoblast is to produce
and secrete extracellular
matrix of the predentine
and bio-mineralization of
the dentine

They continue to produce
predentine through out life
but the rate of depositions
reduces as age advances




The major protein secreted by odontoblast is Type |
Collagen

Odontoblasts have a process extending from the cell body
up till the DEJ contained in a dentinal tubule, called the
odontoblastic process

There are multiple lateral odontoblastic processes
originating from the main process







Cell free zone of Weil

> This zone

lies below the odontoblast and

prominent in the coronal pulp

» Asthe name suggests this area of pulp is nearly
devoid of any cells

Predentin

Odontoblasts

Cell-free zone

Cell-rich zone
Parietal neural
plexus

Zones of the pulp




Cell rich zone

» This zone is beneath the cell free zone and the|
cell density is high |

Pulp core

» This area of pulp is characterized by the presenc
of major nerves and vessels of the pulp

Pulp horn
QOdontoblasts

Cell-free zone
Cell-rich zone

Coronal pulp

R
3ifurcation zone ————=

Zones of the pulp




3: Cells of pulp tissue

The principle cells of pulp are the odontoblasts,
fibroblasts and undifferentiated mesenchymal cells

Odontoblasts

The major function of odontoblast is to produce and
secrete extracellular matrix of the predentine and bio-
mineralization of the dentine

They continue to produce predentine throughout life
but the rate of depositions reduces as age advances




The major protein secreted by odontoblast is Type |
Collagen

Odontoblasts have a process extending from the cell
body up till the DEJ contained in a dentinal tubule,
called the odontoblastic process

There are multiple lateral odontoblastic processes
originating from the main process




Fibroblasts

Fibroblasts are the most numerous cells found in the
pulp

They are stellate shaped cells with long cytoplasmic
extensions that contact adjacent fibroblasts or
odontoblasts

Fibroblasts synthesise and secrete collagen and other
extracellular components of pulp. They also play an
important role in wound healing mechanism in pulp




Undifferentiated mesenchymal cells

These cells represent the pool from which the cells of
pulp arise

Depending on the stimulus they give rise to
odontoblasts and fibroblasts

Other cells

Other cells of pulp include macrophages, lymphocytes,
perivascular cells, Schwan cells and endothelial cells




4 Vessels and nerves

Vessels of 2 ulp
Blood vessels enter and exit the pulp through the apical
foramen

The vessels occupy a central position in the pulp and give
out lateral branches that extend towards the

subodontoblastic plexus -

The provide nutrients and oxygen needed for cellular
metabolism and remove the by-products of cellular
metabolism

Lymphatic vessels are also located in the pulp




+ Subodontoblastic capillaries (SC)
+ Terminal arterioles (TA)

* Precapillary sphincters (PC)

+ Postcapillary venules (PCV)

+ Arteriovenous anastomosis (AVA)
+ Lymphatic channels (LC)

Exposed dentin
Enamel
«
Dentin - >
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Nerves

They enter the pulp through the apical foramen

Most of the never fibers end in subodontoblastic plexus
known as the plexus of Raschkow

Some axons pass between the obdontoblastic process
and enter the dentinal tubule




5:Pulp Stones

Pulp stones are also called as denticles

They are calcified masses that have inorganic
components comparable to dentin.

They are common in the orifice of the pulp chamber or in
the root canal




Types of Pulp stones

True pulp stones

These pulp stone contain tubules and are surrounded by|
cells

False pulp stones

They do not have tubules like the dentin

They are not surrounded by cells
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Types of Pulp stones

* Attached stone

* If the stone is attached to the dentinal wall it .

1s called attached stone

* Free stone

® Such a stone is not attached to the dentinal wall,
rather 1t is completely surrounded by soft tissue
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Stages of teeth development
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PRIMARY
EPITHELIAL










Tooth bud

Veshbule ~ %, .
~ Degenerating
\ o dental lamina

Yestibular i
lamina

O

~Not all will appea . | The first to develop are
those of the anterior mandlble reglon .

O

/






: General lamina General |
Vestibule g Oral epithelium lamina

Permanent |

=~

Vestibular
lamina

Lateral lamina

Developing teeth

Successional lamina of permanent
teeth primordia




gt tas, | Oral mucosa

v —+—General lamina

ey b Lateral lamina
0 1
i i T, i

s i 31
G W b —-Successional
' R lamina

Diagram depicting the general and lateral lamina
as well as the beginning of the dissolution of the dental lamina.







FUNCTION OF THE DENTAL
LAMINA

1.  Initiation of deciduous dentition.
Initiation of successors of deciduous dentition .

Initiation of permanent molars .

o the
 the

lar 4-5 years )

is thus evident that the activity of the dental lamina extends
period of about five years and disintegrates completely o
i?as epithelial rests of Serres.
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Later on, the caf
cell layers , as follow
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The outer cells become flat and called outer dental
epithelium or outer enamel epithelium.

called e |
Between the jum there is a
ird layer known as stellate reticulum
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Cervical loop:-

After crown formation cervical loop cells proliferate .
bilayer of cells (outer and inner enamel epithelium:
root sheath of Hertwig's 4
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4. Bell stage

dvanced bell stage



A . Early bell stage :

This stage is reached when the invagination of the dental organ is deepened
and also the margin of the dental organ ( cervical loop )grows deeper into
the underlying mesenchyme.

i, Enamel organ tissues begin to differentiate.
2.Enamel organ begins to fold into shape of finished
CrOWM,

3. Dental papilla tissues begin to differentiate.

1. Outer enamel epithelium 1 into folded

e ectomesen h capillary buds to provide Q
trition for the highly and metabolically active dental organ.

/



2. inner enamel epithelium

5.  Stellate reticulum

4. stratum intermedium

el formation.



4.Dental papilla

5.Dental sac



EARLY BELL
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B. Advanced bell stage

Formation of hard tissue structure
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D= organizing
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inner dental epithelium

E= outer enamel
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Histological structure of the tooth germ during advanced
bell stage
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Advanced bell stage
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