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ABSTRACT

Although current treatment modalities,saving hundreds of teeth each day by root canal 
therapy,offer high levels of clinical success,an ideal form of therapy would definitely be a “ Regenerative 
Approach ”.Among the various regenerative endodontic procedures,pulp revascularisation is definitely 
promising and an innovative treatment concept especially in the immature necrotic teeth.Hence,being a 
very highly valued potential approach in Pediatric Dentistry.This review provides an overview of pulp 
revascularisation with possible future potential of regenerating pulp as a routine dental procedure in 
Pediatric Dentistry. 
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INTRODUCTION 
Management of immature young avulsed 

tooth or teeth with necrotic pulp,obviously with 
open apex is a great challenge in clinical 
practice.Pulp revascularisation is the most 
desirable line of management in these group of 
teeth because of the excellent healing response 
that leads to continued tooth development apart 
from getting re-vitalised.Although little is known 
about the type of tissue regenerated and its 
resemblance to the original pulp tissue,it definitely 
is better than the artificial obturating materials 
along with better clinical long term prognosis of the 
tooth.Pulp revascularisation also has an edge over 
the conventional apexification/apexogenesis 
because of the maturogenesis of the necrotic pulp 
thereby achieving the most desired “re-
vitalisation”. 

THE CONCEPT 
Unlike,the mature permanent tooth,in 

which the pulp is completely necrosed before the 
infection reaches the periapical tissues,in an 
immature tooth-because of the open apex which 
facilitates for large communication between pulp 

and apical tissues-even though the 
infection progresses to the periapical tissue there 

(1)
remains potential vital pulp cells .If this were the 
case,successful disinfection of the infected 
pulp,would facilitate the proliferation of the 
potential vital pulp cells into new pulp tissue in the 
pu lp  space,prov ided there  is  enough 
vascularity,which again is adequate in these very 
young teeth with wide open apexes-because of 
large communication between the pulp and 
periapical tissue.Thus appropriate asepsis with 
good medicament would encourage the so called 
pulp revascularisation or maturogenesis.

WHAT MAKES IT SO SPECIAL?
?Natural regenerative approach which 

restores what is desired of,rather than mere 
replacement with artificial obturating 
materials.

?A relatively strong , thick dentin deposition in 
the newly formed root,compared to the 
thin,fragile dentin and fracture prone roots 
formed by apexification/apexogenesis.

?Pulp re-vitalisation inspite of necrosis or 
avulsion.
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?Simple and can be performed with current 
available instruments and medicaments 
without expensive biotechnology.

?Regeneration of tissue by patients own blood 
cells avoids the possibility of immune 
rejection or pathogen transmission.

LIMITATIONS
?Difficult to achieve it in fully formed 

permanent teeth (in which some clinicians 
have tried pulp revascularisation by 
enlarging the apical foramen).

?Potential clinical and biological complications 
like crown discoloration,development of 
resistant bacterial strains ( due to long term 
use of antimicrobial agents ) , allergic 
reaction to intracanal medicament.

?Potential risk of necrosis,if tissue is re-
infected.

?Minimal case reports published to date.

CLINICAL PROCEDURE
Although various clinical approaches were 

tried , the most accepted and approved protocol 
that is widely valued by pediatric dentists across 
the world is 

?Intitially thorough irrigation of the canal using 
5.25% sodium hypochlorite for over 20 mins 
after excavation of the coronal pulp.

?Followed by placement of triple antibiotic 3 
mix-MP paste in the pulp chamber,which 
i n c l u d e s  e q u a l  q u a n t i t i e s  o f  
minocycline,metronidazole and ciprofloxacin 
(concentration = 20mg/ml) in propylene 
glycol or macrogol ointment (as carrier),for a 

(2)period of 3 weeks.
?After removing the antibiotic paste,bleeding 

is induced in the canal and clot is allowed to 
form which acts a matrix/scaffold for further 
tissue regeneration.

?Calcium enriched mixture (CEM) cement 
placed on the blood clots which also happens 
to be a new endo biomaterial providing good 
favourable outcome.Coronal seal by resin 
modified GIC is essential to prevent coronal 
bacterial ingress.

HOW IS IT ACHIEVED? 
It is important to understand the biological 

feature permitting revascularisation in young 
avulsed tooth / necrotic tooth before it is clinically 
applied.These teeth have an open  apex,short root 
and intact but necrotic pulp tissue.The new tissue 
has easy access to the root canal system and a 
relatively short distance for proliferation to reach 
the coronal pulp space , provided there is no 
bacterial insult from the coronal region which 
obviously is minimal in avulsed teeth or can be 
achieved by appropriate coronal seal in carious 
teeth.This requirement essentiates the role of 
thorough irrigation and use of triple mix antibiotic 
for effective disinfection of root canal.Also the use 
of antibiotic paste – allows for the tissue to 
regenerate in the available space coronally,which 
is not possible with calcium hydroxide as it forms a 
mechanical barrier underneath it.

Now,what happens after inducing bleeding 
and formation of clot? We do know that the 
contribution of perfusion to regeneration of dentin-
pulp complex is immense because of role of 
vascularity in cell nutrition and metabolism along 
with pulp homeostasis.It also has a role in 
regulation of inflammation and subsequent repair 
and regeneration of dentin.At this point,we are 
unsure of which factors in the blood clot are 
important,but we do know the role of vascular 
endothelial growth factor(VEGF),platelet derived 
growth factor(PDGF),tumour growth factor (TGF) 
in cell maturation and tissue regeneration which 

(3,4)are present in adequate quantities in the clot.  

The sources of cells from which tissue is 
regenerated include undifferentiated/multipotent 
cells of pulp,stem cells from apical periodontal 
tissue,stem cells from the underlying bone 
marrow(which get exposed upon over-
instrumentation done during inducing bleeding) or 
the clot itself with abundant growth factors.These 
multipotent cells differentiate into odontoblasts 
under the organising influence of the hertwigs 
epithelial root sheath (which is resistant to 
destruction during inflammation) will lead to root 
formation.Root formation means a confined 
territory for the tissue to reside.
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Clinical reports show evidence of healing as 
early as 22 days.A 12 month post-op follow up 
have shown asymptomatic,re-vitalised tooth with 
complete formation of roots and at 24 month recall 
it was obvious that the root walls were thick and the 
root development was similar to adjacent and 

(5)
contralateral teeth .

A better way to review the outcome of pulp 
revascularisation is by the use of laser dopler 
flowmetry to assess the pulpal blood flow (PBF) 
which detects the change earlier than the standard 

(8)
sensitivity and diagnostic aids .

CONCLUSION
Although the healing potential of pulp have 

been long recognized,the nature and the intensity  
of infection are still the determining factors for the 
outcome of pulp recovery. Due to the improved 
regimen of canal disinfection, it seems to be the 
right time to establish a new protocol for treating 
these infected and avulsed young teeth. At the 
same time, clinical  research is needed to provide 
information on the success rate and prognosis of 
this treatment modality.
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