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AAE Clinical Considerations for a Regenerative Procedure
Revised 4/1/2018

These considerations should be seen as one possible source of information and, given the rapid
evolving nature of this field, clinicians should also actively review new findings elsewhere as they
become available.

Case Selection:

Tooth with necrotic pulp and an immature apex.
Pulp space not needed for post/core, final restoration.
Compliant patient/parent.

Patients notallergic to medicaments and antibiotics necessary to complete procedure (ASA 1
or 2).

Informed Consent

Two (or more) appointments.
Use of antimicrobial(s).
Possible adverse effects: staining of crown/root, lack of response to treatment, pain/infection.

Alternatives: MTA apexification, no treatment, extraction (when deemed non-
salvageable).
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Collatape/Collaplug and restoring with 3mm of MTA, followed by RMGI,
composite or alloy.

Follow-up (6-, 12-, 24-months)
¢ (Clinical and Radiographicexam

> 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).

o Increased root length.

o Positive Pulp vitality test response

> Recommended yearly follow-up after the first 2 years
CBCT is highly recommended for initial evaluation and follow-up visits

e The degree of success of Regenerative Endodontic Procedures is largely measured by the
extent to which it is possible to attain primary, secondary, and tertiary goals:
> Primary goal: The elimination of symptoms and the evidence of bony healing.
Secondary goal: Increased root wall thickness and/or increased root length
(desirable, but perhaps not essential)
o Tertiary goal: Positive response to vitality testing (which if achieved, could
indicate a more organized vital pulp tissue)
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Clinical Practice

Levels of
Evidence Guidelines Secopcézry, pre-
- appraised, or
Meta-A
' filtered Studies

Randomized
Controlled Trial Experimental
Prospective, tests treatment Primary

2 Cohort Studies

Prospective: cohort has been exposed to
a risk. Observe for outcome of interest

3 Case Control Studies
Retrospective: subjects have the outcome of interest;
Iooking for risk factor

o Case Report or Case Series No design

E Narrative Reviews, Expert Opinions, Editorials

Not involved

Animal and Laboratory Studies w/ humans




Regenerative Endodontics

Regenerative Endodontics: A Scientometric and

Bibliometric Analysis

Sayna Shamszadebh, DDS,” Saeed Asgary, DDS, MS.” and Ali Nosrat, DDS, MS, MDS™

Abstract

Introduction: Scientometric analyses outline the
research output in a field and, therefore, help re-
searchers and funding agencies to focus more on under-
investigated areas and make more efficient decisions
related to public health. The aim of this study was

1.

to perform a scientometric analysis to characterize
the status of the research and publications in the field
of regenerative endodontics and

. to identify the most effective actors (authors, coun-

tries, and journals) and to examine their role in
the development of sdence using a bibliometric
analysis.

Methods: Electronic searches were done in MEDLINE
and Scopus databases using specified search criteria.

| @ Check for updates

articles with LOE 1 is low. The research groups around the globe are encouraged to
focus their collaborative efforts on higher-quality and clinically oriented research. (J En-

dod 2019;45:272-280)

Key Worils

Bibliometric analysis, pulp regeneration, regenerative endodontics, scientometric

analysis

dentometrics, also
known as science map-
ping, is often used in
conjunction with informa-
tion visualization to study a
large body of biblio-

aranhir matoriale ac woll

The total number of publications in the field of
regenerative endodontics shows exponential
growth. The overall ratio of articles with LOE 1 is
low. Atotal of 1820 authors in 53 countries contrib-
uted to the research in this field. Research groups
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RET vs MTA plug



Review Article

Regenerative Endodontic Treatment or Mineral
Trioxide Aggregate Apical Plug in Teeth with
Necrotic Pulps and Open Apices: A Systematic
Review and Meta-analysis

Mabmoud Torabinejad, DMD, MSD, PbD,” Ali Nosral, DDS, MS, J'II)S.”'
Prashant Verma, DDS, MS, FAGD," and Oyoyo Udochukwu, MPH*
Abstract

Introduction: A mineral trioxide aggregate (MTA) api-
cal plug (MAP) and regenerative endodontic treatment
(RET) have shown acceptable clinical outcomes. Howev-
er, comparative studies are scarce. The aims of this
study were to examine the level of evidence for both
treatments, conduct a systematic review of the literature
on MAP and RET, and run a meta-analysis on the sur-
vival and success rates of teeth treated with these pro-
cedures. Methods: Electronic searches were performed

Key Wonis

Immature tooth, meta-analysis, mineral trioxide aggregate apical plug, necrotic pulp,
open apex, outcome, regenerative endodontic treatment, success, survival, systematic
review

he preservation of nat- Significance
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in root candl treatment: SR A



Studies Estimate (95% C.I.) Ev/Trt ;
Damle (2016) 0.958 (0.845, 1.071) 11/11 < >
Bonte (2015) 0.972 (0.896, 1.048) 17/17 ; >
Nagy (2014) 0.962 (0.857, 1.066) 12/12 < : >
Damle (2012) 0.969 (0.883, 1.054) 15/15 : >
Moore (2011) 0.978 (0.919, 1.038) 22/22 - >
El Meligy (2006) 0.969 (0.883, 1.054) 15/15 >
Subgroup MAP (12=0 % , P=1.000) 0.971 (0.937, 1.004) 92/92
Bezgin (2015) 0.976 (0.911, 1.041) 20/20 < B >
Nagata (2014) 0.979 (0.922, 1.036) 23/23 — >
Nagy2 (2014) 0.980 (0.925, 1.035) 24/24 — >
Jadhav (2012) 0.976 (0.911, 1.041) 20/20 < - >
Subgroup RET (1*2=0 % , P=1.000) 0.978 (0.948, 1.008) 87/87 :
Overall (1*2=0 % , P=1.000) 0.975 (0.953, 0.997) 179/179
= |
0.92 0.94 0.96 0.98 1 1.02

Proportion

A forest plot of subgroup analysis of survival rates.
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Signiﬁcance

The treatment of immature teeth

with pulp necrosis using an MTA apical plug or regenerative endodontic
treatment results 1n

high survival and success rates



RET vs Apexitication



Pulp Revascularization or Apexification for the Treatment of
Immature Necrotic Permanent Teeth: Systematic Review and Meta-
Analysis

Gabriel Ferreira Nicoloso®/ Gabrniela Maltz Goldenfum®*/Tatiane da Silva Dal Pizzol***/
Roberta Kochenborger Scarparo®***/ Francisco Montagner*****/ Jonas de Almeida Rodrnigues******/
Luciano Casagrande®******

This systematic review and meta-analysis assessed clinical, radiographic and functional retention outcomes
in immature necrotic permanent testh treated sither with pulp revascularization or apexification after a
minimum of three months to determine which one provides the best results. The literature was screened via
PubMedMEDLINE and Embase databases up to June 2017 to select obzervational studies that compared
pulp revascularization and apexification wearments assessing clinical, radiographic and fimctional retention
outcomes. Two reviewers independently performed screening and evaluation of articles. A total of 231 articles
were retrieved from databases, whevein only four articles were selected for full-text analyses. After sxclusion
criteria, three studiss remained in quantitative and qualitative analyses. Pooled-effect estimates were
obtained comparing clinical and radiographic outcomes ( ‘overall outcome’) and functional retention rates
between apexification and pulp revascularization treatment The meta-analysis comparing apexification vs.
revascularization for ‘overall outcome’ (Z=0.113, p=0.910, RR=1.009, 95%CI:0.869-1.171) and functional
retention rates (Z=1.438, p=0.150, RR=1.009, 05%CI:0.976-1.172) showed no staristically significant
differences between the treatments. All studies were classified as high quality. The current literature regarding
the clinical, radiographic and functional retention outcomes in immature necrotic permanent testh treated
sither with pulp revascularization or apexification iz imited. Based on our meta-analysis, the results do not
favor one reament modality over the other.

Keywerds: Pulp revascularization, apexification, immature necrotic permanent teeth

From the Federal University of Rio Grande do Sul (UFRGS), Porio Alezre-  INTRODUCTION
RS, Bnzl ie i ;
Gabriel Ferreira Nicoloso, DDS, MS, PiD, School of Dentistry, Inedi Ui Racioty i CUdveR sl sdniescem, Inmnly dee i
College - CESUCA. Cachoeirinha, RS, Brazil Trauma or canes, may .an!st permanem tgom root devel-
Gabriela Maltz Goldenfum. DDS. MS, School of Dentistry, Post-Graduate opment, resulting in thin dentinal walls, wide-open apexes
Program in Padiatnic Dentistry. and madequate crown-root ratio’”. These features may hamper the
Tatiane da Silva Nal Pizznl MS PhN Farmite of Madirme Pact-Grady Andness and i 1 fnv ~1L : chanine and




Study name Statistics for each study Risk ratio and 95% CI

Risk Lower Upper
ratic limit limit Z-Value p-Value

Jesruphan el a (2012) (MTA) 1055 0916 1216 0746 045
Jesruphan et al (2012) (CH) 1283 1,011 1629 2047 0041
Aobaid et al {2014) (MTA) 0845 0603 198 L0875 0330
Ajobaid et al (2014) (CH) 0827 08618 1112 -1259 0208
Sijjai & Linsowanont (2017) (MTA) 0,847 0685 1302 -0331 0,740

1008 08¢ 1171 0113 0910

0,01 0.1 1 10 100

Favours Apesficataon Fanoues Revasculassadion

Meta Analysis

‘Overall outcomes’ (clinical and radiographic) comparing BC revascularization to MTA and CH apexification



Study name Statistics for each study Risk ratio and 95% CI

Risk Lower Upper
ratio limit limit Z-Value p-Value

Jeeruphan et al (2012) (MTA) 1,055 0916 1216 0746 0456
Jeeruphan et al (2012) (CH) 1,283 1011 1629 2047 0041
Aobaid et al (2014) (MTA) 1,009 0769 1,324 0065 0948
Mobaid et al (2014) (CH) 0987 0733 1227 -0121 0904
Siujai & Unsusanort (2017) (MTA) 1,066 0838 135 0523 0601

1,069 0976 1,172 1438 0,150

0,01 0.1 1 10 100

Fvoury Apa Scabon Favours Renssculas adion

Meta Analysis

Functional retention outcomes comparing BC revascularization to MTA and CH apexification



Signiﬁcance

Do not favor one treatment modality over the other

More clinical studies are necessary



Regenerative Endodontics Versus Apexification
in Immature Permanent Teeth with Apical
Periodontitis: A Prospective Randomized

Controlled Study

Jiacheng Lin, PhD,* Qian Zeng, PhD,” Xi Wei, PbD,” Wei Zbao, PhD,* Minyi Cui, PhD,”
Jing Gu, PbD,” Jiaxuan Lu, PhD,” Maobin Yang, DMD, MDS, PhD,” and Jungqi Ling, PhD’

Abstract

Introduction: The aim of the study was to compare the
outcomes of regenerative endodontic treatment (RET)
and apexification on immature permanent teeth with
pulp necrosis and apical periodontitis. Methods: A total
of 118 patients (118 teeth) were recruited and randomly
assigned to either RET or apexification treatment. Each
treatment group was divided into 2 subgroups according
to the etiology: dens evaginatus or trauma. Clinical
symptoms and complications were recorded, and
cone-beam computed tomographic imaging with a
limited field of view was used to measure the change
of root length, root thickness, and apical foramen size
at the 12-month follow-up. The t test/rank sum test

and Fichar avart tact wara annlied tn ramnara tha

Key Woris
Apexification, apical periodontitis, cone-beam computed tomography, immature teeth,
regenerative endodontics

Immature teeth with pulp
necrosis and apical peri-
odontitis have been a
challenge for endodontic
treatment because of the
thin root wall and open
apex. These cases are usu-
ally caused by trauma,
caries, or a developmental

e alfiiutlnia aceah aa

This clinical randomized controlled study compared
the outcomes of RET and apexification. The results
showed a high success rate of the RET group at
the 12-month follow-up. Dens evaginatus cases
showed better prognoses than trauma cases upon

RET treatment.

Aiacnn mesnmlannben ne dace Jacamdantean (1 AN cemieee



Signiﬁcance

Comparable outcome

resolution of symptoms and apical healing.

RET showed a better outcome

increased root thickness and root Iength.



Immature Teeth



Regenerative Endodontic Therapy in the
Management of Nonvital Immature Permanent
Teeth: A Systematic Review—OQutcome
Evaluation and Meta-analysis

Huei Jinn Tong, BDS, MDentSci, MPaedDent RCS, ™~

Sadna Rajan. BDS, MDSc. MDentSci. MPaedDent RCS. _
Nabina Bbujel. BDS, MFDS RCPS, MPaedDent RCPS, D Clin Dent, FDSRCS,”
Jing Kang, PhD,” Monty Duggal, BDS, MDS, FDS, PbD,” and

Hani Nazzal, BDS, MFDS RCS [re, FRCD Can Paed Dent, PhD Paed Dernl,
MPaed Dent RCS Glas, FDS Paed Dent”

Abstract

Introduction: Although the protocols in previously pub- | Key Words
lished studies appeared to be largely similar, there were | Level of evidence, meta-analysis, outcomes, regenerative endodontic therapy

inadequate evidence-based guidelines to support a single

e ey | e
aimed to summarize and quantitatively evaluate the out-

cations suggest that

comes for nonvital immature permanent teeth treated us- | treatment using the regen- The review summarizes systematically the clinical
ing the regenerative endodontic technique (RET) as well | ertive endodontic technique and radiographic outcomes of existing clinical
as critically appraise the level and quality of evidence of | (RET) has positive outcomes, studies on regenerative endodontic therapy. It
the existing publiations. Methods: Risk of bias assess- | the results of such studies also aims to help clinicians evaluate the levels of

ment and level of evidence grading were performed on | should be interpreted with evidence of published articles and identify addi-




Heterogeneity: tau’= 1.28, Q = 12.58, df = 2, 1°’=0.00, p = 0.92

PA healing

Group by Study name Subgroup within study Outcome
Subgroup within study

BC Jadhav 2012 BC PA healing
BC Nagata 2014 BC PA healing
BC Nagy 2014 BC PA healing
BC Bezgin et al 2015 BC PA healing
BC Narang 2015 BC PA healing
BC

Control Nagy 2014 Control PA healing
Control Narang 2015 Control PA healing
Control

PRP Jadhav 2012 PRP PA healing
PRP Bezgin et al 2015 PRP PA healing
PRP Narang 2015 PRP PA healing
PRP

Overall

Event

rate

0.955
0.929
0.900
0.889
0917
0915
0900
0917
0906
0.955
0.938
0917
0.938
0919

limit
0.552
0.423
0.533
0.500
0.378
0.782
0533
0.378
0.642
0.552
0.4561
0.378
0.744
0.836

Lower Upper

limit

0.997
0.996
0.986
0.985
0.995
0.970
0.986
0.995
0.981
0.997
0.996
0.995
0.988
0.962

-1.00

Event rate and 95% CI

-0.50

0.00 0.50 1.00

estimated success rate



Apical Closure

Group by Study name Subgroup within study Outcome
Subgroup within study

BC Jadhav 2012 BC Apical closure
BC Nagata 2014 BC Apical closure
BC Nagy 2014 BC Apical closure
BC Bezain et al 2015 BC Apical closure
BC Narang 2015 BC Apical closure
BC

Control Nagy 2014 Control Apical closure
Control Narang 2015 Control Apical closure
Control

PRP Jadhav 2012 PRP Apical closure
PRP Bezgin et al 2015 PRP Apical closure
PRP Narang 2015 PRP Apical closure
PRP

Overall

rate

0.955
0.667
0.900
0.600
0.917
0.756
0.050
0.083
0.064
0.955
0.700
0.917
0.816
0.552

0.552
0.376
0.533
0.297
0378
0.577
0.003
0.005
0.009
0.552
0.376
0.378
0.569
0.152

Event Lower Upper
limit

limit

0.297
0.869
0.986
0.842
0.095
0.875
0.475
0.622
0.355
0.997
0.800
0.995
0.937
0.894

-1.00

Event rate and 95% CI

-0.50

Y

b

0.00 0.

[+

0 1.00

estimated success rate

Heterogeneity: tau’= 3.3, Q = 10.14, df = 2, 1°=70.32, p = 0.006



C

estimated success rate

Heterogeneity: tau’= 3.3, Q = 10.14, df = 2, 1°=70.32, p = 0.006

Root Length

Group by

Subgroup within study

BC

BC

BC

BC

BC
Control
Control
Control
PRP
PRP
PRP
Overal

Jadhav 2012
Negata 2014
Nagy 2014

Narang 2015

Nagy 2014
Narang 2015

Jadhav 2012
Narang 2015

Subgroup within study Outcome

BC
BC
BC
BC

Control
Control

PRP
PRP

Rooth Length
Rooth Length
Rooth Length
Rooth Length

Rooth Length
Rooth Length

Rooth Length
Rooth Length

Event Lower Upper

rate

0.955
0.417
0900
0917
0.802
0050
0083
0.065
0.955
0917
0.939
0.631

limit
0.552
0.185
0533
0.378
0.475
0003
0005
0.006
0.552
0378
0.551
0.083

limit

0.997
0.692
0986
0.995
0.948
0475
0622
0.462
0.997
0.995
0.995
0.970

Event rate and 95% ClI

-0.50

estimated success rate



D Heterogeneity: tau’= 3.3, Q = 10.14, df = 2, 1°’=70.32, p = 0.006

estimated success rate

Root Dentine Formation

Group by

Subgroup within study

BC

BC

BC

BC

BC
Control
Control
Control
PRP
PRP
PRP
Overall

Jadhav 2012
Nagata 2014
Nagy 2014

Narang 2015

Nagy 2014
Narang 2015

Jadhav 2012
Narang 2015

Subgroup within study Outcome

BC
BC
BC
BC

Control
Control

PRP
PRP

Root dentine formation
Root dentine formation
Root dentine formation
Root dentine formation

Root dentine formation
Root dentine formation

Root dentine formation
Root dentine formation

rate

0.955
0.417
0.900
0.917
0.802
0.050
0.083
0.065
0.955
0.917
0.939
0.631

limit

0.552
0.185
0.533
0.378
0.475
0.003
0.005
0.006
0.552
0.378
0.551
0.083

Event Lower Upper

limit

0.997
0.692
0.986
0.995
0.948
0.475
0.622
0.462
0.997
0.995
0.995
0.970

-1.00

Event rate and 95% CI

-0.50

N
|




Review Article

TABLE 4. 7 values for Each Subgroup

Apical closure

Increased root length

Increased dentin thickness

I? (P value) PA healing
Control 0.00 (P = 0.863)
BC 0.00 (P = 0.948)
PRP 20.163 (P = 0.286)

67.49 (PE 0.046)*
36.7 (P=0.178)
0.00 (P= 0.387)

48.083 (P= 0.165)
70.366 (P=0.034)*
0.00 (P = 0.755)

48.083 (P =0.165)
70.366 (P = 0.034)*
0.00 (P = 0.755)

B, blood clot; PA, periapical; PRP, platelet-rich plasma.
*Hegnificant, indicative of high heterogendty.



Signiﬁcance

e Success rates for tooth survival and resolution of periapical pathosis were
excellent;

e Results for apical closure and continued root development were 1nconsistent



Teng Kai Ong, BDS, FRCD(C),”
Ghee Seong Um, BDS,
MCinDent, ITFRCS,”

Maharaj Singh, PhD,* and
Alissa V. Ral, MA, MLIS*

SIGNIFICANCE

Regenerative endodontic
therapy on necrotic immature
permanent teeth was shown to
have high survival and healing
rates with a good root
development rate. However,
the existing literature failed to
show predictable dinical
meaningful root development
after regenerative endodontic
therapy.

REGENERATIVE ENDODONTICS

Quantitative Assessment of i)
Fed

Root Development after

Regenerative Endodontic

Therapy: A Systematic Review

and Meta-Analysis

ABSTRACT

Introduction: The purposes of this review were 10 appraise the level of evidence of the
exisling regenerative endodontic therapy (RET) publications, perform a meta-analysis on the
sunival and healing rates of necrotic immature pemanent teeth treated with RET, and run a
meta-analysis on the guantitative assessment of the root development of those teeth.
Methods: Electronic searches were pedormed in Web of Science, PubMed, CINAHL
(Cumulative Index to Nursing and Allied Health Literature), and Cochrane Library databases.
Two authors independently screened the titles and abstracts for eligbility. The analyses were
performed on the clinical outcomes (ie, sundval, healing, and root development) of the
procedure. Results: Bleven aricles were included in the qualitative and guantitative
syntheses. Three studies were randormized controlledtrials, 6 were prospective cohort studies,
and 2 were refrospective cohort studies. The pooled sunival and healing rates were 97.3% and
93.0%, regpectively. The pooled rates of root lkengthening, root thickening, and apical dosure
were 77.3%, 90.6%, and 79.1%, respectively. However, if 20% mdographic changes were
used as a cutoff point, there were only 16.1% root lengthening and 39.8% root thickening.
Conclusions: Within the limitations of the present study, itcanbe concluded that RET yielded
highsurvival and healing rates with a good root development rate. However, clinical meaningful
root development after RET was unpredictable. (J Endod 2020;46:1856-1866)




| Study name

Karier 4
Bezgin 2015
Cen 277
LM
Lin217
Pag 217
Shija 217
Nezzd 218
Soud 204
EBden 215
Shivesterier 217

Survival

Statistics for each study

Event Lower Upper

rate limit limit Z-Value p-Value
091 064 098 2485 Q0%
9% a7 09 25 Q0
0% 07 0% 31 001
9% 073 099 254 00e
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Healing
Statistics for each study
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rate limit limit Z-Value p-Value
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Model - Study name

Kerier 2014
Cren2017
Lam

Lin2017

Peg 217
Sluja 2017
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EBdeen 2015
Shivesharia 017

Root Lengthening
Statistics for each study

Event Lower Upper

rate  limit limit Z-Value p-Value
044 o 0 43 0w
7 0M3 Q%7 357 0000
09% 073 0% 234 00
082 QM2 088 478 000
02 057 0911 268 008
0% ® 0 2
038 037 085 052 0%
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s7 03B 035 168 Qi
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02 QA0 0865 714 000
073 068 084 442 0000

Event rate and 95% CI
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100

D

Model Study name

Ketler 2014
Chen 2017
Li 2017
Peng 2017
Sitja 2017
Saoud 2014
Fixed

Root Lengthening (>20%)

Statistics for each study

Event Lower Upper
limit ZValue p-Value

rate

011
0.017
0.550
022
0118
0.024
0.283
0.161

limit

0.015
0.001
0.33%
0.146
0.030
0.001
0.188
0.06

0.500
023
0.747
04%
0.3
0287
0402
0.3%4

-1.9%1
284
0446
-1.973
-2676
254
-342%5
2751

0.050
0.005
0.6%
0.049
0.007
0.009
0.001
0.006
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Radiographic Root Area
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Signiﬁcance

Regenerative endodontic therapy on necrotic rmmature permanent teeth was
shown

to have high survival and healing rates with a good root development rate.

failed to show predictable clinical meaningful root development after
regenerative endodontic therapy.
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Background and Objective. Management of immature permanent teeth exhibiting necrotic pulp is clinically challenging. An ap-
propriate diagnosis, case selection, and good management ensure good outcomes. The objective of this review reviews all up-to-date data
in regard to endodontic regeneration therapy in the management of immature permanent teeth with necrotic pulp and which conducts
are most used and appropriate for this procedure in human and animal investigations. Materials and Methods. The electronic databases
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Signiﬁcance

Endodontic regenerative therapy showed better results in certain parameters
such

as increase in root wall lengthening and thickening,

acute/ chronic periapical lesions healing,

and improved apical closure formation

However, more clinical trials with a standardized protocol and defined clinical,
radiographic, and histopathological outcomes with longer follow-up periods are
warranted.
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Abstract

The aim of this study was to systematically review the histological evidence of
the neo-formed tissues inside the root canals of human teeth having previ-
ously received regenerative endodontic treatment. An electronic research was
performed in the MEDLINE, Web of Science, Scopus and Cochrane Library
databases using controlled vocabulary. The retrieved studies were screened by
two reviewers according to the predetermined inclusion and extrusion criteria
and were full-text-evaluated. Research resulted in 160 studies. Among them,
twelve fitted the inclusion criteria and were critically appraised. The tissues
formed in the root canals of immature human teeth treated with REP indicate
repair or a combination of repair and regeneration. Pulp remnants and healthy
periapical tissues seem to improve regeneration. The level of available evi-
dence was low. Further clinical studies are needed in order to establish the
appropriate treatment protocol related to the pretreatment status of the dental
pulp and the periapical tissues.




identification

screening

included

Records identified through database searching:
Wegi??ggrf::)(m) Additional records identified through other sources:
Scope (43) n=1
Cochrane (2)
Total = 159 Records excluded by title:
Animal studies (27)
l Review (4)
Mature teeth (3)

Records after duplicates removed:
n = 87

l

—
Records screened
—

l

eligibility

Abstracts/ Full-text articles assessed for eligibility:
n= 44

l

Studies included
n=12

Research articles (3)

No histological evaluation (2)
Pulpotomy (2)
Irrelevant/ Not English (2)

Total = 43

Records excluded by Abstract/ Full-text:
Animal studies (14)
No histological evaluation (9)
Ex vivo studies (4)
Research articles (2)
Apexification (2)

Review (1)
Total = 32




Signiﬁcance

* In immature permanent human teeth treated with REP,

* the newly formed tissues indicate tissue repair or a combination of repair and
regeneration.

* Pulp remnants and healthy periapical tissues seem to improve regeneration, and the
status of the dental puip and the periapical tissues are imperative for case selection for
the treatment.

e Further clinical and histologicai research 1s necessary in order to establish
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Signiﬁcance

Antibiotic pastes

higher percentage of root dentin wall thickening

Calctum hydroxide

higher percentage of apical closure
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Abstract

Introduction: Although the protocols in previously pub- | Key Words
lished studies appeared to be largely similar, there were | Level of evidence, meta-analysis, outcomes, regenerative endodontic therapy

inadequate evidence-based guidelines to support a single

e ey | e
aimed to summarize and quantitatively evaluate the out-

cations suggest that

comes for nonvital immature permanent teeth treated us- | treatment using the regen- The review summarizes systematically the clinical
ing the regenerative endodontic technique (RET) as well | ertive endodontic technique and radiographic outcomes of existing clinical
as critically appraise the level and quality of evidence of | (RET) has positive outcomes, studies on regenerative endodontic therapy. It
the existing publiations. Methods: Risk of bias assess- | the results of such studies also aims to help clinicians evaluate the levels of

ment and level of evidence grading were performed on | should be interpreted with evidence of published articles and identify addi-
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TABLE 4. 7 values for Each Subgroup

Apical closure

Increased root length

Increased dentin thickness

I? (P value) PA healing
Control 0.00 (P = 0.863)
BC 0.00 (P = 0.948)
PRP 20.163 (P = 0.286)

67.49 (PE 0.046)*
36.7 (P=0.178)
0.00 (P= 0.387)

48.083 (P= 0.165)
70.366 (P=0.034)*
0.00 (P = 0.755)

48.083 (P =0.165)
70.366 (P = 0.034)*
0.00 (P = 0.755)

B, blood clot; PA, periapical; PRP, platelet-rich plasma.
*Hegnificant, indicative of high heterogendty.
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