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APEXOGENESIS & APEXIFICATION

Apexogenesis and apexification are biologic processes that
occur in teeth with incomplete apical formation

Apexogenesis relates to teeth with retained viable pulp tissue
in which this pulp tissue is protected, treated, or encouraged to
permit the process of normal root lengthening, root wall thick-
ening, and apical closure

Apexification relates to teeth with necrotic pulps following
carious invasion or trauma

Root canal is cleaned and a filling material is placed that
will permit a hard tissue barrier to form at the root apex or
actually stimulate this formation

A. APEXOGENESIS

3 Biologic process of normal root-end formation

o Treatment modality when the pulp has become compromised
but retains its viabilrty

o Performed on all permanent teeth

o Treatment ol choice, as opposed to root canal treatment, in the
immature tooth

o When observing for apical closure radiographically, the mesial
anGetistMl close prior to the buceal and lingua!
root walls

o Following a successful apexogenesis, root canai lreat-enl -" ir !
only be required if the pulp exhibits signs or syrnptcrns cf
inflammation or degeneration, or if the root canal space ig

required to rebuild the tooth

o With the advent ol acid-etching and dentin bonding, the coronal
seal of teeth undergoing apexogenesis has been improved,
thereby enhancing the quality of the ultimate root lormation and
a reduced need for further root canal treatment

o lf root canal treatment required - usually performed without
complications

. See patient for re-examination every 3 months for approxi-
mately one year

Clinical Treatment Considerations

Trauma and Exposure of Dentinal Tubules

Protect tubules with cavity liner or calcium hydroxide

Restore with acid-etched, bonded composite to ensure the
coronal seal

Pulp should exhibit no symptoms or signs ol demise

Traumatic, Restorative, or Small Carlous Exposure of the
Dental Pulp

Fulp capping with calcium hydroxide or MTA
(mineral trioxide aggregate)

Restore with an acid-etched composite

Pulp should exhibit no symptoms or signs ol demise
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Traumatic or Carious Exposure ol a Larger Portlon ol the
Coronal Pulp

Pulp may exhibit no signs ol inllammation or may have
reversible pulpitis

Contaminated tissue removed via either a parli{ pulP
otomy or pulpotomy

Coronal radicular pulp stump covered with calcium
hydroxide or MTA (rnineral trioxide aggregate)

' Bridging ol lhe pulp with dentin desirable to permit the
remaining radicular pulp to continue with normal root
lormation

Restore appropriately to ensure a coronal seal

B. APEXIFICATION
. Removal ol the necrotic or irreversibly inllamed pulp essentral

' Removal occurs to within 1 mm of the incomplete root apex
lormation

Seen radiographically as having either divergent or parallel
root walls in the apical third ol the developing root

Often the root may only be hall lormed when compared to
the adjacent teeth

. Large radiolucency will usually be present when the pulp ls

necrotic

. Apical extent of the root walls demonstrate a thin, narrow
appearance

Clinical Treatrnent Conslderatlons

4an root canal thorouEhly

r-rse 2 i'''': :o 5 25:; soc um hypochlorrte

Uanal should be f ree of debris, blood, or pus

. Place either calcium hydroxide or MTA
(mineral trioxide aggregate)

. Material carried to the apical portion ol the root with liles or
pluggers

o Some lorrns of calcium hydroxide are injectable

o Calcium hydroxide can be mixed using 6-8 parts ol powder
with 1 part ol barium sullate powder - liquid is sterile water,
saline, or anesthetic solution

Can lill canal entirely with

Canal must be sealed

calcium hydroxide

coronally to prevent leakage

The calcilication that is lormed at the apex is porous

when determining il an apical barrier has lormed, use a
size #25 lile and probe gently against the barrier

lf no evidence that an apical hard tissue barrier is lormed, or if
there are patient signs or symptoms, replace calcium hydroxide

Once a barrier is observed and the patient is asymptomatic, fill
root canal with a softened gutta-percha and sealer

ll MTA is placed apically - this is a permanent resloration and
should not need luture replacement (as recommended by the
manulacturer)

Long-term clinical and research data is unavailable on
these outcomes

Place permanent restoration lollowing use ol MTA

FREQUENTLY ASKED QUESTIONS (FAQs)

1 . What ls the antlclpated tlme lor apexogenesls to occur?

This depends on the degree ol root development prior to the
challenge to the dental pulp. Follow-up evaluation is neces-
sary every 3 months to ensure normal root development is
occurring.

2. Can an expose4 pulp on a tooth wtth lmmature aplcal
development recelve a dirxt acl&etched, dentln-bonded
restoratlon wlthout the placement of a pulpepplng mate
rlal?

There are no Caia to support the placernent ol an acid-
etched, dentin-bonded restoration on a compromised pulp.
Available data are scanty and deal primarily with prevlously
unchallenged dental pulp.

3. Does the calclum hydroxlde that ls used ln the apexltla-
tlon technlque need to be replaced on a regular basls?

No - replacement is only recommended il there are signs or
symptoms ol treatment lailure, il coronal leakage is
detected, or il there is evidence that the calcium hydroxide
has 'lvashed out."

4. What ls the Dest way to obturate thd root anal alter a
succes sf ul apexlflcatl on proced u re?

A softened gutta-percha technique, such as an injectable
technique, can be used. Other techniques include the crea-
tion ol a custom-fit master gutta-percha cone lollowed by
cold lateral compaction or warm vertical compaction.

5. Why can't camphorated paramonochlorophenol be mlxed
wtth the calclum hydroxlde as lndlcated ln the orlglnal
"Frank Technlque" for apexlflcatlon?

The use ol phenolic-type liquids promotes severe, long-term
tissue damage and chronic inllammation. Tissue regenera-
tion cannot occur in the presence ol these types ol
substances.

6. ts Il necessa ry to use a dllterent lntracanal lrrlgant ln a
tooth wtth tmmature root devetopment and a necrotlc pulp
because of potentlal contact wlth the perlradlcular
tlssues?

No - a 2.6Vo to 5.25% solution ol sodium hypochlorite is
indicated. This range and type ol solution is standard lor
all root canal treatment.

tlttt Cllnlcal Note

One ol the greatest etiologies lor lailure ol apexilication is an
inappropriate restoration. Because the patient will likely have

the intracanal medicarnent in place lor a minimum ol 3
months, a dentin bonding agent and composite

(anterior teeth) or amalgam (posterior teeth)
restoration is indicated.

Review case radiographically and clinically every 3 months lor
6-24 months

ttitt Cllnlcal Notg ttttt

Do not mix with phenolic compounds, such as formocreosol,
carnphorated paramonochlorophenol, cresatin, or

eugenol with calcium hydroxide.
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