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Apical papilla. (A) An extracted human third molar depicting three immature roots with two pieces
of apical papilla being removed from their apices (arrow

heads) and one piece of apical papilla being peeled away from the root end but not completely
detached (arrow). (B) A developing root tip with attached apical papilla

was cultured in vitro for 3 days before being processed for hematoxylin and eosin (H&E)
staining. Odontoblasts (black arrows), apical cell-rich zone (open

arrowheads), and apical papilla tissue are indicated. (C) Magnified view of the area indicated by
the yellow rectangle. JOE—Volume 24, Number 6, June 2008
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According to the width of the apical
foramen and the length of the root, Cvek

has classified g stages of root development.

Stage 1

Teeth with wide divergent apical openin%
and a root length estimated to less than half
of the final root length.

Stage 2

Teeth with wide divergent apical opening
and a root length estimated to half of the
final root length.

Stage 3
Teeth with wide divergent apical opening
and a root length estimated to two thirds of

the final root length.
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« Stagey
Teeth with wide open apical
foramen and nearly
completed root length.

= Stages
Teeth with closed apical
foramen and completed root

development.
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- divergent : Problems with Immature Teeth
with Necrotic Pulps

Thin dentinal walls
- which are susceptible to fracture before,
during or after treatment

Frequent periapical lesions
- with or without associated apical resorption o pex Controling Roct Cana! Filing

Shortroots , Managing Roct Canal [nfection
- thus compromising crown-root ratio

Thin, weak root walls
Fractures of crown

- compromising aesthetics especially inthe
anterior region

- necessitating post endodontic rehabilitatio
of both crown and root

Discoloration in long standing cases



Goal of Treatment
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Pulpal Assessment
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Treatment Modalities

Pulp treatment modalities can be classified into 2 categories

Protective base
Indirect pulp capping
Direct pulp capping
Pulpotomy
Apexogenesis

Regeneration

filling

Apexification; pulpectomy and root



Vital pulp therapy
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Contraindication

History
a. Sharp, penetrating pain that persists after withdrawing stimulus
b. Prolonged spontaneous pain, particularly at night

Clinical examination

a. Excessive tooth mobility

b. Parulis in the gingiva approximating the roots of the tooth
c. Tooth discoloration

d. Nonresponsiveness to pulp testing techniques

Radiographic examination

a. Large carious lesion with apparent pulp exposure
b. Interrupted or broken lamina dura

c. Widened periodontal ligament space

d. Radiolucency at the root apices or furcation areas



One-Appointment Technique.

The value of re-entry and re-excavation has been questioned by
some clinicians when viewed in light of numerous studies
reporting success rates of indirect pulp capping with calcium
hydroxide ranging from 73 to 98%

After cavity preparation, if all carious dentin was removed except
the portion that would expose the pulp, re-entry might be
unnecessary.

Conversely, if the clinician had to leave considerably more carious
dentin owing to patient symptoms, re-entry would be advised to
confirm reparative dentin and pulp exposure status.

If a pulp exposure occurs during re-entry, a more invasive vital
pulp therapy technique such as direct pulp capping or pulpotomy
would be indicated.



Two-Appointment Technique (First Sitting).

Administer local anaesthesia and isolate with a rubber dam.
Establish cavity outline with a high-speed hand piece.

Remove the majority of soft, necrotic, infected dentin with a large
round burin a slow-speed hand piece without exposing the pulp.
Irrigate the cavity and dry with cotton pellets.

Cover the remaining affected dentin with a hard-setting calcium
hydroxide dressing.

Fill or base the remainder of the cavity with a reinforced ZOE
cement or a glass-ionomer cement to achieve a good seal.

Do not disturb this sealed cavity for 6 to 8 weeks. It may be
necessary to use amalgam, composite resin,or a stainless steel
crown as a final restoration to maintain this seal.



Two-Appointment Technique (Second Sitting, 6 to 8 Weeks Later).

If the tooth has been asymptomatic, the surrounding soft tissues are free
from swelling, and the temporary filling is intact, the second step canbe
performed:

Bitewing radiographs of the treated tooth should be assessed for the
presence of reparative dentin.

Carefully remove all temporary filling material, especially the calcium
hydroxide dressing over the deep portions of the cavity floor.

The remaining affected carious dentin should appear dehydrated and “flaky”
and should be easily removed. The area around the potential exposure
should appear whitish and may be soft; this is “predentin.”Do not disturb!
The cavity preparation should be irrigated and gently dried.

Cover the entire floor with a hard-setting calcium hydroxide dressing.

A base should be placed with a reinforced ZOE or glassionomer cement, and
the tooth should receive a final restoration.



Direct Pulp Capping
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Direct Pulp Capping
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Direct Pulp Capping
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Direct Pulp Capping
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Direct Pulp Capping

il QS GLESY lSe puash Glaas el o
calaal sae andy o) (Say 138 53 lall dalll ddasill

LAY S alll e ladd) o cagiladl ¢ 3all Ju g o

48 550 5 el Lealel) W) 5 cdlindll 051 Lo aalosy o
LIS & adiaiall

5 Azl salal) G saraall Gulaill (pe SUN 8 Al o
LISV e )l e



Direct Pulp Capping
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Ca (OH),

Necrotic Zone + Blood Pigment Calcification in
% Basophilic Zone

Basophilic Layer

Migrating
Fibroblasts

Stasis of Capillaries +
Leukocytes

Osteodentin +
A Calcified Zone

Normal

Neo-Odontoblast Fibrodentin

Alignment
Odontoblasts

»

Effect of calcium hydroxide and time on the healing of the capped pulp. A, Twenty-four
hours after application of calcium hydroxide. B, After 2 or 3 weeks. C, After 4 or 5 weeks. D,
After 8 weeks. Vermeersch AG



Direct Pulp Capping
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Pulpotomy
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MTA pulpotomy




Partial pulpotomy
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Partial pulpotomy
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Calcium hydroxyl Ca(OH),
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Calcium hydroxyl Ca(OH),
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A MTA
ineral Trioxide Aggregate
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Nonvital pulp treatment
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Mineral trioxide aggregate apical plug method for

the treatment of nonvital immature permanent

maxillary incisor
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New Approach To Treatment

Of Nonvital Pulps
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Revascularization step by step
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Revascularization
Pulp Regeneration

Blood clot scaffold

o invaded by cells Regenerated
Periapical area . and growth Root
factors Regenerated g .~
I ;
permanent
coronal =~
restoration
T B. Stimulating C. Blood D. Sealing the tooth E. Root
oot with bleeding by flows in by placing a pulp formation
necrotic pulp  overinstrumentation ¢anal to form Space bamer A
blood clot permanent coronal

restoration
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