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WORDS OF WISDOM

 A Person who is educated Today, 
stops learning Tomorrow 
becomes uneducated the day 
AFTER

Malaysia Endodontic Society

You cannot use Yesterdays 
techniques to solve Today’s 
problems and expect  better 
results Tomorrow

Dr. Mahathir-Former Prime 
Minister of Malaysia



Preamble

 Change is a must and he 
who is stuck in the past or 
present is sure to miss the 
future—President JF 
KennedY

 Follow me on :Endodontic 
society of kenya--
facebook



Learn from the Tardigrades!
 There are a few reasons why 

tardigrades survived the 5 mass 
extinctions of the Earth. 

 Most importantly, they adapted 
to every major change that 
occurred on the planet and have 
outlived every other species that 
ever existed.





LOOK AT THE WAY MOBILE 

PHONES HAVE EVOLVED



ENDODONTIC DILEMMAs

PLUS

















Preamble
• The past 10 years have seen remarkable 

changes and progress in Endodontics
surpassing all the developments since 
its inception in the 18th century 
(Mounce,2018).

• This has provided the enlightened 
practitioner with a scintillating  range of 
facilities and techniques for efficient and 
predictable endodontics (Kelvin,2018)

Among the top developments that has 
revolutionized endodontics include the 
technique of pulp regeneration or 
revascularization—bringing a dead tooth 
back to life



Introduction
 The pediatric Dentist is faced with a 

daunting task in management of 
immature permanent teeth with 
necrotic pulps and open apices pose 
a challenge to a dentist.   

 This is due to the presence of thin 
dentin walls and the lack of a 
natural apical constriction against 
which the obturation material is 
placed



INTRODUCTION cont..

 Open apex can occur as a result of 
pulpal necrosis due to caries or trauma, 
before the completion of root 
development. 

 It can also form in a mature root as

a result of extensive apical resorption
due to orthodontic treatment, 
inflammatory root resorption and 
periradicular surgery









Root resorption



 The traditional management of the open 
apex was by customized gutta-percha 
cone method with or without apical 
surgery and retrograde filling procedures.

 Unfavorable crown root ratio is a reason of 
concern as well as thin dentinal walls.

 Both these causes, lead to complication 
after post endodontic restoration (viz
crown and root fracture).



Customized gutta percha







Apexification
 Introduced by Kaiser in 1964

 Has been the treatment of choice 
in teeth with open apex..

 This technique induces the 
formation of apical barrier at the 
apex by placement of calcium 
hydroxide. 

 Main draw is treatment period 
(multiple visits). Susceptibility of 
the root to fracture and varying 
degree of apical closure it exhibits.





Studies on MTA apexification report that the 
success rate of the treatment is as high

as 94%.

• Prospective clinical trials comparing MTA 
apexification to calcium hydroxide apexification 

report that the success rate of the former is  
higher than that of the latter

MTA APEXIFICATION



However, neither of the apexification treatments 
fosters further root development and

immature teeth remain vulnerable to cervical root 
fractures.

.



REGENERATIVE ENDODONTICS
 The emergence of regenerative 

endodontics as therapeutic modality 
has entirely altered the conventional 
approach for management of open 
apex.

 The main role of regenerative 
endodontics is to give life to a 
bioengineered tooth. 

 It can drastically alter the 
compromised structural integrity of 
diseased tooth in a positive way.



ADVANTAGES OF REGENERATIVE 

ENDODONTICS
 Unlike traditional apexification or 

the use of apical barriers, 
REGENERATION procedures allow 
for an increase in both root wall 
thickness and the length of the 
root. 

Additionally, the treatment time can 
be completed in fewer visits than 
traditional apexification.



History

 Ostby in 1961 introduced the 
concept of revascularization, 
followed by Rule and Winte WHO  
showed that by revascularization, 
root development and apical barrier 
formation can occur in tooth with 
necrotiC pulp.

In 2004, Banchs and Trope published 
a case report describing a new 
treatment procedure for the 
management of the open apex 
called ‘‘revascularization.’’







REGENERATIVE ENDODONTICS

The American Association of 
Endodontics defines regenerative 
endodontics as:

“ biologically based procedures 
designed to physiologically replace 
damaged tooth structures, including 
dentin and root structures as well as 
cells of the pulp-dentin complex.”



Regeneration in 
Animals



AN OVERVIEW OF POTENTIAL 

TECHNOLOGIES FOR

REGENERATIVE ENDODONTICS



 Stem cells are self renewing and thus can 
generate any tissue for a lifetime unlike other 
progenitor cells

Stem Cell



Objective of REGENERATIVE 

ENDODONTICS



PULP REVASCULARIZATION
 Revascularization is a regenerative 

endodontics procedure, since the blood 
clot is a rich source of growth factor, it is 
always possible that it can lead to 
differentiation, growth, and maturation of 
fibroblast, odontoblast, and 
cementoblast.  

 Ostby in 1961 introduced the concept of 
revascularization, followed by Rule and 
Winte WHO  showed that by 
revascularization, root development and 
apical barrier formation can occur in 
tooth with necrotized pulp.











CONT…
 It is a well established fact that development 

of root takes place from Hertwig’s epithelial 
root sheath. As the root develops the HERS 
disintegrates and disappears but not 
completely.

 The remnants of HERS are normally found in 
the open apex of the developed root which is 
highly resistant to polymicrobial infection and 
pulpal necrosis. 

 It is now being argued, this vital apical pulpal
tissue with the remnants of HERS can 
contribute to continued root development and 
lengthening, even after the establishment of 
necrosis.



Case  selection

 Tooth with necrotic pulp and an 
immature apex. 

 Pulp space not needed for 
post/core, final restoration. 

 Compliant patient/parent. 

 Patients not allergic to 
medicaments and antibiotics 
necessary to complete procedure 
(ASA 1 or 2). 

 Root development between stage 1 
and 4





Case selection: Size of apical diameter
 In a clinical study, it was demonstrated that 

regenerative procedures were successful 
with apical diameter as small as 0.5 mm. 

 However, immature permanent teeth with 
preoperative apical diameterwider than 1 
mm demonstrated greater root maturation 
(Estefan et al. 2016)

 Nevertheless, apical diameters of 0.5–1.0 
mm attained the highest clinical success 
rate (Fang et al. 2018)



Root canal disinfection
 Preservation of stem cells is important in RET. 

However, if infection is not under control, not 
only regeneration but also repair will not occur 
(Myers &Fountain 1974). 

 The presence of prior infection could

negatively affect the process of pulp tissue 
regeneration by damaging tissue forming cells 
as well as stem cells in the periapical tissues 
(Kim 2016). ). 

 Therefore, intra-radicular infection should be

controlled for  pulp tissue regeneration to occur in 
RET (Fouad 2017



Antiseptic irrigants
Sodium hypochlorite is the most commonly used 

antiseptic irrigating solution in REGENERATION

(Zehnder 2006, Mohammadi 2008).

 However, percolation apically may damage the 
pluropotent stem cells and cause failure of 
regeneration plus the concentration  
reccomended(1.5%) may not kill 
bacteria/microorganism—USE COPIOUS AMOUNT

 Using an irrigation system that minimizes the 
possibility of extrusion of irrigants into the 
periapical space (e.g., needle with closed end and 
side-vents, or EndoVac™) 



Age

 In a study, it was also found that 
regenerative endodontic 
procedures were suitable for the 
patients ranging from age 9 to

18 years (Estefan et al. 2016)



Protocal

First appointment:

 Treatment IS EXPLAINED to patient

 Following informed consent, the tooth 
is anesthetized, isolated, and 
accessed.(use anaesthesia without 
vasoconstrictor)

 Minimal instrumentation should be 
accomplished, use a small file 
to“scout” the root canal system and 
determine working length.













Ist visit



Working length determination



Placement of triple antibiotic 

paste



Reaccessed The Tooth(2nd 

Visit)



Antibiotic Mixture Washed 

Out By Irrigation (2nd Visit



Detailed picture of endovac

needle



Induce Bleeding By Over 

Instrumentation(2nd Visit)



MTA Placed At The Leval Of CEJ(2nd Visit)



Access Sealed With Resin 

Bonded Cement(Double Seal)



Before and after 6 months



Second appointment

Patient is evaluated for resolution of any signs or 
symptoms of an acute infection (e.g., swelling, 
sinus tract pain, etc.)

 Antimicrobial treatment is repeated if resolution 
has not occurred. 

 In most cases, the acute signs and symptoms 
have resolved. Following isolation and 
reestablishment of coronal access, the tooth 
should be copiously and slowly irrigated with 20 
ml NaOCl, possibly together with gentle 
agitation with a small hand file to remove the 
antimicrobial medicament.



 o Anterior and Premolar teeth -
Consider use of 
Collatape/Collaplug and 
restoring with 

 3mm of a nonstaining restorative 
material followed by bonding a filled 
composite to the beveled enamel 
margin. 

 o Molar teeth or teeth with PFM 
crown - Consider use of 
Collatape/Collaplug and 







NOTE

 MTA has been associated with 
discoloration. 

 Alternatives to MTA (such as 
bioceramics or tricalcium silicate 
cements [e.g., Biodentine®, 
Septodont, Lancasted, PA, USA]) 
should be considered in teeth 
where there is an esthetic concern. 



Follow-up 
Clinical and Radiographic exam 

 No pain, soft tissue swelling or sinus 
tract (often observed between first and 
second appointments). 

 Resolution of apical radiolucency (often 
observed 6-12 months after treatment) 

 Increased width of root walls (this is 
generally observed before apparent 
increase in root length and often occurs 
12-24 months after treatment). 

 Increased root length. 

 Positive Pulp vitality test response 



Triple antibiotic paste
Composition and mixing instructions

for the antibiotic paste (adapted from

Hoshino et al.)

Ciprofloxacin 200 mg

Metronidazole 500 mg

Minocycline 100 mg or clindamycin or 
cefaclor

Carrier (MP)

 Macrogol ointment

 Propylene glycol



Protocol for preparation of 

antibiotic paste
 Antibiotics (3 Mix) – do not cross-

contaminate.

 Remove sugar coating from tablets with 
surgical blade,crush individually in separate 
mortars.

 Open capsules, crush in individually in 
separate mortars.

Grind each antibiotic to a fine powder.

Combine equal amounts of antibiotics (1:1:1) 
on mixing pad.mix with carrier and deliver 
with syringe



Coronal discoloration  due to 
minocycline

Can be replaced by CEFACLOR



 Probably the most important step is 
inducing MSCs to grow into the canal space 
to produce dentin and cells of pulp-dentin 
complex.

Simply carried out with over instrumentation 
or a sharp explorer Wait for 15 min for the 

blood to clot



 Further research has compared this 
method with placement of Ca(OH)2 or 
formocresol . 

 Increased root lengths were seen in the 
triple antibiotic and Ca(OH)2 groups, 
whereas only the triple antibiotic group 
showed increased root wall thickness. 

 Although successful in some cases, there 
are still CHALLENGES that need to be 
adressed.







CASE ONE-PREMOLAR 







CHALLENGES-bluish discoloration of the 

crown

Caused by the presence minocycline minocycline
above the cemento-enamel junction

For this protocol, minocycline was replaced by 
cefaclor  500 mg, a second generation 

cephalosporine This change resolved the 

staining for the cases that followed



Fail to produce a 

blood clot that would  reach the 

cemento- - enamel junction



 Technically 
difficult to control 
the placement of 
the MTA

 Once placed over 
the blood clot, 
the MTA material 
would collapse in 
the canal



 Visible root 
elongation was not 
noticed at the one 
month follow-ups

 Most of the cases 
demonstrated 
significant 
lengthening of the 
root but only after a 
six months period



Challenges—treatment failure



Challenges-apical 

closure/lengthening-no wall 

thickness



THANK YOU VERY MUCH 

FOR YOUR ATTENTION


