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Abstract

The purpose of these case report was to present the follow-up of root development of teeth treated with different regenerative
protocols. In the first case, double antibiotic paste was used for 3 weeks to ensure disinfection, and in the second case, triple
antibiotic paste was used. Regeneration treatment was applied with apical bleeding method in the first case and with PRF in the
second case. After the blood clots were formed, MTA was chosen as the coronal plug. It was observed that the lesion area healed
completely at the end of 1 year. In the second case, it was observed that the radiolucent area in the apical region was improved
during the 6th month follow-up. These case series show that the regenerative endodontic technique results in favorable healing of

periradicular tissue in necrotic immature teeth.

Key words: apical bleeding; open apex; platelet-rich fibrin; platelet-rich plasma; regenerative endodontics

Introduction

Pulp tissue may become necrotic and root development may discon-
tinue due to trauma or dentin caries in immature permanent teeth.
Arrest of root development would leave teeth with thin dentin walls
and open apex, and therefore an increased risk of root fracture.!
In addition, to apply the traditional treatment protocols for treat-
ment of these teeth represent a challenge to clinicians during root
canal instrumentation and disinfection procedures.? Apexification
is defined as a method that allows the development of an apical
barrier in teeth with open apex and necrotic pulp. Traditionally,
these immature teeth have been treated with a long-term calcium
hydroxide dressing that creates a calcific barrier at the apex before
filling the root canals.3 However, the apexification technique with
calcium hydroxide has a long treatment period, and multiple ses-
sions lead to inevitably high costs, poor patient cooperation, and
re-infection risks resulting from the difficulty of creating long-
term sealing with temporary restorations.4 Although single visit
apexification is a method preferred by clinicians in recent years due
to its short treatment time with newly developed biomaterials, it
can not provide the continuation of root development. 4
Regenerative endodontic treatment (RET) is an alternative treat-
ment that would achieve root formation in immature teeth with
necrotic pulp. It ensures the proliferation and differentiation of
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stem cells from the apical papilla and also continuity of residual
pulp cells in the apical third of the root canal. 5 The primary pur-
pose of regenerative endodontics is to control the infection, restore
the vitality of the dental pulp and increase the resistance of the
tooth by ensuring the continuity of root development.? The pur-
pose of these case reports is was to present the follow-up of root
development of teeth treated and lesions in the apical with different
regenerative protocols.

Case Reports
Case1

A 17-year-old male patient applied to our clinic with pain in the
lower left posterior tooth and reported that the swelling did not
resolve despite taking oral antibiotics. As a result of the clinical
examination, an extra oral hard swelling was observed in the left
mandibular area (Figure 1), and intraoral examination revealed a
deep decay in the left mandibular second molar (Tooth #37). The
tooth was sensitive to percussion, but there was no mobility. Radio-
graphic examination revealed immature roots with a wide periapi-
cal radiolucency in Tooth #37 (Figure 2). In the first visit, after local
anesthesia, the access cavity of the relevant tooth was prepared
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under rubber dam isolation and the canal length was determined
with hand files and an apex locater. Due to the canals were very
wide, the distal canal walls were minimally prepared with a size
#80 H-file, and the mesial canal walls prepared with a size #45
H-file by avoiding excess preparation. 1% NaOCl and 2% CHX ir-
rigation solutions were used during preparation. After the canals
were dried with paper points, access cavity sealed with a tempo-
rary filling without any medicament, and the patient was called
3 days later. Since the swelling on the face of the patient did not
decrease sufficiently, the canals were irrigated with irrigants used
in previous visit and dried with paper points. This procedure was
performed twice a week for one month. After one month, it was
observed that the swelling decreased (Figure 3). After the irrigation
process, the canals were dried with paper points and triple antibi-
otic paste (metranidazole, minocycline and ciprofloxacin in a ratio
of 1: 1: 1) was placed in the canals by mixing with distilled water. Af-
ter 3 weeks, antibiotics medicament was removed from the canals
with %1 NaOCl irrigation, the canals were dried with paper points.
The canals were filled with blood by gently exiting out of apex with
a sterile K file. It was waited about 10 minutes for the blood to clot
in the canal. Afterwards, coronal third of the canals were filled
with MTA Plus (Avalon Biomed Inc. Bradenton, FL, USA). The tooth
was restored with glass ionomer cement (R&D Series Nova Glass
F, Imicryl) and composite restoration (Filtek Ultimate Universal
Restorative, 3M ESPE, St. Paul, USA). As a result of 1-year follow-up,
it was observed that the radiolucency in the lesion area completely
disappeared and lamina dura could be observed in the apical region
of the tooth (Figure 4). The tooth was asymptomatic and there was
no percussion sensitivity. The relevant tooth responded positively
to cold (Endo Ice, Coltene Whaledent, Ohio, USA) and Electric Pulp
Tester (EPT). The follow-ups are continuing.

Case 2

A 22-year-old male patient applied to our clinic with the complaint
of pain in the right lower 2nd premolar. In the clinical examina-
tion, the patient had deep caries in the Tooth#46 and Tooth#45,
and there was sensitivity to percussion in both teeth. In the radio-
graphs, it was determined that Tooth#45 had an open apex and
a wide periapical radiolucency (Figure 5). It was planned to apply
revascularization treatment with PRF (Platelet-rich fibrin). After
the patient accepted the treatment, local anesthesia was applied
to the patient, the decay was cleaned under rubber dam isolation.
An access cavity was prepared and suppuration was observed from
the canal. The canal length was then determined with a hand file
by an apex locater. Due to the canal was very wide, the canal was

Figure 1. Extra oral hard swelling in the left mandibular area

Follow up of two different regeneration cases | 29

prepared at minimum level with a size #80 H-file. Afterwards, the
canal was irrigated first with distilled water, then 1% NaOCl and
17% EDTA. After the canals were dried with paper points, the tooth
was sealed with a temporary restoration without any medicament
and 3 days later the patient was recalled. The tooth was completely
asymptomatic at the second visit. The canal was irrigated with
1% NaOCl, 17% EDTA, and then dried with paper points. Triple
antibiotic paste (metranidazole, minocycline and ciprofloxacin in
a ratio of 1: 1: 1) was mixed with distilled water and placed into
the canal. At the end of the third week, the antibiotic paste was
removed from the canal with 1% NaOCl and 17% EDTA. 10 ml blood
was drawn from the patient in the same visit and centrifuged at
2700 rpm for 12 minutes to obtain the PRF in the centrifugal device
(Elektromag, Istanbul, Turkey)(Figure 6). The PRF was placed into
the canal until the cementoenamel junction with pluggers(Figure
7). After that, a 3-4 mm MTA Plus (Avalon Biomed Inc. Braden-
ton, FL, ABD) was placed on it. The tooth was restored with glass
ionomer cement (R&D Series Nova Glass F, Imicryl) and composite
resin (Filtek Ultimate Universal Restorative, 3M ESPE, St. Paul,
USA) (Figure 8). After 6 months follow-up, it was observed that
the radiolucency was healed in the apical of the relevant tooth (Fig-
ure 9). The relevant tooth responded positively to cold (Endo Ice,

Figure 2. A wide periapical radiolucency in tooth #37

Figure 3. Reduced swelling after one month
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Figure 4. Follow up after one year

Figure 5. A wide periapical radiolucency in tooth #45

Coltene Whaledent, Ohio, USA) and Electric Pulp Tester (EPT). The
follow-ups are continuing.

Discussion

According to the American Society of Endodontists, the main pur-
pose of RET is to eliminate symptoms and promote bone healing, as
well as increase root wall thickness and/or root length and achieve
a positive response to the vitality test.8 Revascularization proce-
dures may be considered a better treatment option than traditional
apexification procedures, due to the thickening of the lateral canal
walls and increased root length with new dentin deposition. 9

EDTA and various concentrations of NaOCl have been recom-
mended as an irrigation solution during regenerative clinical proce-
dures.!° Especially, EDTA was recommended for use as final irriga-
tion, as it induces odontoblast differentiation by releasing growth
factors from the dentin matrix. It is also recommended for revers-
ing the negative effects of NaOCl on the viability and attachment of
cells. 112

Martin et al. 3 recommended the use of low concentration of
sodium hypochlorite (1.5% NaOCl) to provide root canal disinfec-
tion without compromising the cellular activity of stem cells during
regenerative endodontic treatment. Mishra et al. '+ also preferred to
use a lower concentration of 2.5% NaOCl in their case report. In ac-
cordance with these studies, we preferred to use low concentration

Figure 6. The PRF

Figure 7. Placing into the root canal



Figure 8. Covering with MTA

Figure 9. Follow up after six months

NaOCl (1%).

Ca(OH)2 or antibiotic pastes are used for the disinfection of
the canal in regeneration treatments. > However, studies have re-
ported that the proteolytic effect of Ca (OH)2 causes a decrease in
the organic support of dentin by disrupting the connection between
collagen fibers and hydroxyapatite crystals. 7 Ca(OH)2 causes
a decrease in dentin microhardness and an increase in root frac-
ture. 16 Triple antibiotic sealer is widely used in revascularization
treatments from 1996.8 Sato et al. !9 reported that this drug com-
bination exerts a bactericidal effect in the deep dentin layers of the
root canal. However, the triple antibiotic paste cause color change in
the crown. 2° Therefore; double antibiotic sealer is produced by re-
moving minocycline from TAP. But it has been reported that there is
no difference in success between double and triple antibiotic pastes
in the studies performed.?! In our study, we used triple antibiotic
paste to ensure disinfection because we treated molar and premolar
teeth that are not in the smile line. 2?2

The regenerative endodontic treatment protocol covers usage
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the blood clot, PRP, or PRF as a scaffold.?3 The clot formed into
the root canal acts as a scaffold for the migration of stem cells,
fibroblasts and macrophages. 7 Interlocking cells in the scaffold can
further release signaling molecules that are essential for wound
healing. 7 Previous animal studies have shown that roots containing
blood clots after disinfection have better treatment results than
those without blood clots. 23

PRP is the first generation thrombocyte concentrate obtained
from the patient’s whole blood.?* Platelet aggregates contain, on
average, about 4 times higher growth factors and cytokines than
whole blood. 2> In regeneration studies with PRP, it has been shown
that the teeth respond positively to both the cold test and the electric
pulp test over time, the periapical opening is closed and the lesion
heals. 24 PRF, is a second-generation thrombocyte concentrate ob-
tained from the patient’s own blood and contains cytokines that
provide recovery with thrombocyte, growth factors. 20:27 The most
important advantage of this technique is that it does not involve
bovine thrombin or calcium sulfate activation compared to PRP, so
it is obtained more easily and in a shorter time. 28 However, while
PRP causes sudden release of growth factors in about 7-14 hours 29,
PREF is in a fibrin network structure that acts as a reservoir for the
slow and continuous release of growth factors over a period of 7-14
days. 3° Positive responses to EPT and cold tests were also obtained
in teeth treated with PRF, lengthening of the root length with apical
closure and thickening of dentin walls were reported.3!

PREF is a potential scaffold in pulp revascularization procedures,
as itis rich in growth factors, enhances cellular proliferation and
differentiation, increases angiogenesis, acts as a matrix for tissue
growth, regulates inflammatory reactions and has anti-infective
properties. Additionally, it acts as an excellent matrix to support
MTA placement. 3° In a revitalization case report performed by Sub-
ash et al. using PRF on a 13-year-old patient’s tooth number 37
with an immature, apical lesion, the lesion completely healed after
9 months of follow-up, the tooth responded positively to EPT and
cold tests, and the root length was extended with apical closure. 3!
In a study, PRP, PRF and apical bleed groups were compared to re-
spond to viability tests, and the PRP and PRF groups gave a faster
response. This may be due to the higher platelet level of these bio-
logical scaffolds, which can stimulate the regeneration process of
sensory fibers. 32 The advantage of apical bleeding is the practicality
of the procedure, while the disadvantage is that sufficient bleeding
cannot always be achieved and sufficient growth factors cannot
reach the area.33:34 In present report, the blood clot and PRF were
used.

In a study comparing the effect of PRF and apical bleeding on
root length, it was reported that the results of PRF group were sig-
nificantly longer in millimeters and percentage.® However, root
dentin thickness increased did not differ.9 In the second case, we
have achieved successful results with the PRF. Although the purpose
of regeneration therapy is observed in some cases that the lesion
area in the periapical region heals while the root length increases
and apical closure does not occur. Clinical studies using RET have
shown successful clinical results radiographically and clinically for
teeth with complete periapical healing but without further root
development. 3

Conclusion

These case series show that the regenerative endodontic technique
is applicable for the treatment of necrotic permanent teeth with
open apex. It shows that the treatment can be successfully per-
formed by using different disinfection protocols.



32 |

Gergekgioglu et al

Author Contributions

Case planning and Methodology: $.N.G, H.E., T.D Writing — Original
Draft Preparation: H.M.B, E.B., Creation and/or presentation of the
published work: $.N.G., H.E., T.D., Writing — Review & Editing:
H.M.B, E.B.

Conflict of Interest

The authors deny any conflict of interest related to this study.

Authors’ ORCID(s)

SG. 0000-0002-3905-6234
HE. 0000-0003-1141-5984
T.D. 0000-0002-0008-0130

H.M.B.0000-0002-3508-8458

E.B.

0000-0001-7672-250X

References

1.

10.

11.

. Rafter M.

. Mao JJ, Kim SG, Zhou J, Ye L, Cho S, Suzuki T, et al.

Cotti E, Mereu M, Lusso D. Regenerative treatment
of an immature, traumatized tooth with apical peri-
odontitis: report of a case. J Endod. 2008;34(5):611—6.
doi:10.1016/j.joen.2008.02.029.

. Nicoloso GF, Goldenfum GM, Pizzol T, Scarparo RK, Montagner

F, de Almeida Rodrigues J, et al. Pulp Revascularization or Apex-
ification for the Treatment of Immature Necrotic Permanent
Teeth: Systematic Review and Meta-Analysis. J Clin Pediatr
Dent. 2019;43(5):305—313. d0i:10.17796/1053-4625-43.5.1.
Apexification: a review. Dent Traumatol.
2005;21(1):1—8. d0i:10.1111/j.1600-9657.2004.00284.X.

. El-Meligy OA, Avery DR. Comparison of apexification with

mineral trioxide aggregate and calcium hydroxide. Pediatr
Dent. 2006;28(3):248—53.

Re-
generative endodontics: barriers and strategies for clini-
cal translation. Dent Clin North Am. 2012;56(3):639—49.
doi:10.1016/j.cden.2012.05.005.

. Torneck CD, Smith JS, Grindall P. Biologic effects of endodontic

procedures on developing incisor teeth. 3. Effect of débridement
and disinfection procedures in the treatment of experimentally
induced pulp and periapical disease. Oral Surg Oral Med Oral
Pathol. 1973;35(4):532—40. doi:10.1016/0030-4220(73)90011-
X

. Shah N, Logani A, Bhaskar U, Aggarwal V. Efficacy of

revascularization to induce apexification/apexogensis
in infected, nonvital, immature teeth: a pilot clini-
cal study. J Endod. 2008;34(8):919—25; Discussion 1157.
doi:10.1016/j.joen.2008.05.001.

. Ahmed HMA. Management of third molar teeth from an en-

dodontic perspective. European journal of general dentistry.
2012;1(03):148—160.

. Rizk HM, Salah Al-Deen MS, Emam AA. Pulp Revasculariza-

tion/Revitalization of Bilateral Upper Necrotic Immature Per-
manent Central Incisors with Blood Clot vs Platelet-rich Fib-
rin Scaffolds-A Split-mouth Double-blind Randomized Con-
trolled Trial. Int J Clin Pediatr Dent. 2020;13(4):337—343.
doi:10.5005/jp-journals-10005-1788.

Kontakiotis EG, Filippatos CG, Tzanetakis GN, Agrafi-
oti A. Regenerative endodontic therapy: a data anal-
ysis of clinical protocols. J Endod. 2015;41(2):146—54.
doi:10.1016/j.joen.2014.08.003.

Hashimoto K, Kawashima N, Ichinose S, Nara K, Noda S, Okiji
T. EDTA Treatment for Sodium Hypochlorite-treated Dentin

12.

13.

1.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Recovers Disturbed Attachment and Induces Differentiation
of Mouse Dental Papilla Cells. J Endod. 2018;44(2):256—262.
doi:10.1016/j.joen.2017.11.003.

Maniglia-Ferreira C, Gurgel Filho ED, Gomes FA, Reis SA, Pap-
pen FG. 12-Year Follow-Up of Regenerative Endodontic Treat-
ment of Immature Permanent Upper Incisors with Acute Ab-
scess. Braz Dent J. 2020;31(6):680—684. do0i:10.1590/0103-
644,0202003663.

Martin DE, De Almeida JF, Henry MA, Khaing ZZ, Schmidt
CE, Teixeira FB, et al. Concentration-dependent effect
of sodium hypochlorite on stem cells of apical papilla
survival and differentiation. ] Endod. 2014;40(1):51—5.
doi:10.1016/j.joen.2013.07.026.

Mishra N, Narang I, Mittal N. Platelet-rich fibrin-mediated
revitalization of immature necrotic tooth. Contemp Clin Dent.
2013;4(3):412—5. d0i:10.4103/0976-237x.118379.

Staffoli S, Plotino G, Nunez Torrijos BG, Grande NM, Bossi
M, Gambarini G, et al. Regenerative Endodontic Procedures
Using Contemporary Endodontic Materials. Materials (Basel).
2019;12(6). doi:10.3390/ma12060908.

Andreasen JO, Farik B, Munksgaard EC. Long-term calcium
hydroxide as a root canal dressing may increase risk of root
fracture. Dent Traumatol. 2002;18(3):134—7. d0i:10.1034/j.1600-
9657.2002.00097.X.

Wigler R, Kaufman AY, Lin S, Steinbock N, Hazan-Molina H,
Torneck CD. Revascularization: a treatment for permanent
teeth with necrotic pulp and incomplete root development. J
Endod. 2013;39(3):319—26. d0i:10.1016/j.joen.2012.11.014.
Hoshino E, Kurihara-Ando N, Sato I, Uematsu H, Sato M,
Kota K, et al. In-vitro antibacterial susceptibility of bacteria
taken from infected root dentine to a mixture of ciprofloxacin,
metronidazole and minocycline. Int Endod J. 1996;29(2):125—
30. doi:10.1111/j.1365-2591.1996.tb01173.X.

Sato I, Ando-Kurihara N, Kota K, Iwaku M, Hoshino E. Ster-
ilization of infected root-canal dentine by topical application
of a mixture of ciprofloxacin, metronidazole and minocycline
in situ. Int Endod J. 1996;29(2):118-24. do0i:10.1111/j.1365-
2591.1996.tb01172.X.

Kim JH, Kim Y, Shin SJ, Park JW, Jung IY. Tooth discoloration
of immature permanent incisor associated with triple antibi-
otic therapy: a case report. J Endod. 2010;36(6):1086—91.
doi:10.1016/j.joen.2010.03.031.

Valverde ME, Baca P, Ceballos L, Fuentes MV, Ruiz-Linares
M, Ferrer-Luque CM. Antibacterial efficacy of several in-
tracanal medicaments for endodontic therapy. Dent Mater J.
2017;36(3):319—324. doi:10.4012/dmj.2016-102.

Sabrah AHA, Al-Asmar AA, Alsoleihat F, Al-Zer H. The discol-
oration effect of diluted minocycline containing triple antibiotic
gel used in revascularization. J Dent Sci. 2020;15(2):181-185.
doi:10.1016/.jds.2019.06.005.

Thibodeau B, Trope M. Pulp revascularization of a necrotic
infected immature permanent tooth: case report and review of
the literature. Pediatr Dent. 2007;29(1):47—50.

Torabinejad M, Turman M. Revitalization of tooth
with necrotic pulp and open apex by using platelet-
rich plasma: a case report. J Endod. 2011;37(2):265—8.
doi:10.1016/j.joen.2010.11.004.

Lana JFSD, Santana MHA, Belangero WD, Luzo ACM. Platelet-
rich plasma: regenerative medicine: sports medicine, orthope-
dic, and recovery of musculoskeletal injuries. Springer Science
& Business Media; 2013.

Nakashima M, Iohara K. Mobilized dental pulp stem cells for
pulp regeneration: initiation of clinical trial. ] Endod. 2014;40(4
Suppl):S26—32. doi:10.1016/j.joen.2014.01.020.

Shah N, Logani A. SealBio: A novel, non-obturation endodontic
treatment based on concept of regeneration. J Conserv Dent.
2012;15(4):328—32. d0i:10.4103/0972-0707.101889.

Saoud TM, Martin G, Chen YH, Chen KL, Chen CA, Song-


https://orcid.org/0000-0002-3905-6234
https://orcid.org/00000-0003-1141-5984
https://orcid.org/0000-0002-0008-0130
https://orcid.org/0000-0002-3508-8458
https://orcid.org/0000-0001-7672-250X
http://dx.doi.org/10.1016/j.joen.2008.02.029
http://dx.doi.org/10.17796/1053-4625-43.5.1
http://dx.doi.org/10.1111/j.1600-9657.2004.00284.x
http://dx.doi.org/10.1016/j.cden.2012.05.005
http://dx.doi.org/10.1016/0030-4220(73)90011-x
http://dx.doi.org/10.1016/0030-4220(73)90011-x
http://dx.doi.org/10.1016/j.joen.2008.05.001
http://dx.doi.org/10.5005/jp-journals-10005-1788
http://dx.doi.org/10.1016/j.joen.2014.08.003
http://dx.doi.org/10.1016/j.joen.2017.11.003
http://dx.doi.org/10.1590/0103-6440202003663
http://dx.doi.org/10.1590/0103-6440202003663
http://dx.doi.org/10.1016/j.joen.2013.07.026
http://dx.doi.org/10.4103/0976-237x.118379
http://dx.doi.org/10.3390/ma12060908
http://dx.doi.org/10.1034/j.1600-9657.2002.00097.x
http://dx.doi.org/10.1034/j.1600-9657.2002.00097.x
http://dx.doi.org/10.1016/j.joen.2012.11.014
http://dx.doi.org/10.1111/j.1365-2591.1996.tb01173.x
http://dx.doi.org/10.1111/j.1365-2591.1996.tb01172.x
http://dx.doi.org/10.1111/j.1365-2591.1996.tb01172.x
http://dx.doi.org/10.1016/j.joen.2010.03.031
http://dx.doi.org/10.4012/dmj.2016-102
http://dx.doi.org/10.1016/j.jds.2019.06.005
http://dx.doi.org/10.1016/j.joen.2010.11.004
http://dx.doi.org/10.1016/j.joen.2014.01.020
http://dx.doi.org/10.4103/0972-0707.101889

29.

30.

31

trakul K, et al. Treatment of Mature Permanent Teeth with
Necrotic Pulps and Apical Periodontitis Using Regenerative En-
dodontic Procedures: A Case Series. ] Endod. 2016;42(1):57—65.
doi:10.1016/j.joen.2015.09.015.

He L, Lin Y, Hu X, Zhang Y, Wu H. A comparative study of
platelet-rich fibrin (PRF) and platelet-rich plasma (PRP) on
the effect of proliferation and differentiation of rat osteoblasts
in vitro. Oral Surg Oral Med Oral Pathol Oral Radiol Endod.
2009;108(5):707—13. d0i:10.1016/j.triple0.2009.06.044.
Keswani D, Pandey RK. Revascularization of an immature tooth
with a necrotic pulp using platelet-rich fibrin: a case report. Int
Endod J. 2013;46(11):1096—104. doi:10.1111/iej.12107.

Subash D, Shoba K, Aman S, Bharkavi SK. Revitalization of an
Immature Permanent Mandibular Molar with a Necrotic Pulp
Using Platelet-Rich Fibrin: A Case Report. J Clin Diagn Res.
2016;10(11):Zd21—-zd23. doi:10.7860/jcdr/2016/21793.8902.

32.

33.

34.

35.

Follow up of two different regeneration cases | 33

Ulusoy AT, Turedi I, Cimen M, Cehreli ZC. Evaluation of Blood
Clot, Platelet-rich Plasma, Platelet-rich Fibrin, and Platelet
Pellet as Scaffolds in Regenerative Endodontic Treatment: A
Prospective Randomized Trial. ] Endod. 2019;45(5):560—566.
doi:10.1016/j.joen.2019.02.002.

Diogenes A, Ruparel NB, Shiloah Y, Hargreaves KM. Re-
generative endodontics: A way forward. ] Am Dent Assoc.
2016;147(5):372—80. doi:10.1016/j.adaj.2016.01.009.

Flake NM, Gibbs JL, Diogenes A, Hargreaves KM, Khan AA.
A standardized novel method to measure radiographic root
changes after endodontic therapy in immature teeth. J Endod.
2014;40(1):46—50. d0i:10.1016/].joen.2013.09.025.

Kim SG, Malek M, Sigurdsson A, Lin LM, Kahler B. Regen-
erative endodontics: a comprehensive review. Int Endod J.
2018;51(12):1367—1388. doi:10.1111/i€j.12954.


http://dx.doi.org/10.1016/j.joen.2015.09.015
http://dx.doi.org/10.1016/j.tripleo.2009.06.044
http://dx.doi.org/10.1111/iej.12107
http://dx.doi.org/10.7860/jcdr/2016/21793.8902
http://dx.doi.org/10.1016/j.joen.2019.02.002
http://dx.doi.org/10.1016/j.adaj.2016.01.009
http://dx.doi.org/10.1016/j.joen.2013.09.025
http://dx.doi.org/10.1111/iej.12954

	Introduction
	Case Reports
	Case 1
	Case 2

	Discussion
	Conclusion
	Author Contributions
	Conflict of Interest
	Authors' ORCID(s)

