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Abstract 
 

      Eendodontics faces a dilemma when it comes to treating young teeth with pulp necrosis. Long-term 

administration of calcium hydroxide to induce apexcification is a common therapy for permanent teeth in children 

inadequate root development and pulp necrosis. 

Scientists would discover a method of stimulating before the end of the year, the root system will be fully 

developed, including apex closure organism, ushering in a new age a type of regenerative endodontic therapy that 

tries to predictably restore damaged, inadequate, and missing materials with healthy freshly created tissues, restoring 

the tooth pulp-dentin complex's inherent function shape and function  . 

Revascularization becomes a new treatment method that intends to promote root development completion by 

invaginating new connective tissue into the pulp cavity's inner space . 

Root maturation could be aided by revascularization result, root wall thickening and strengthening of immature 

permanent teeth. 

 

Key words: immature teeth, revascularization, regenerative Endodontic. 

 

Introduction 

It's tough to treat apical periodontitis in children's underdeveloped permanent teeth. 

 Inappropriate, incorrect the treatment of such instances is almost certain to result in 

permanent tooth loss, mandibular growth and masticatory function problems, as well as speech 

and facial impairment.  

Taking in consideration to avoid the loss of these teeth, extremely effective treatment 

procedures and biologically beneficial remedies must be developed (1,2). 
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 Endodontics faces a hurdle when it comes to treating young teeth with pulp necrosis 

(3). 

 Because of the small the root canal dentin thickness, as well as the high activity and 

form of an open apex, the root walls of young teeth with open apices are fragile this process 

may become even more complicated, leading to difficulties in accomplishing the process of 

chemically and mechanically preparing to eradicate an infection, root canals are used. This 

technique may be made more difficult in the case of young teeth with open apices, whose 

root walls are brittle because to the root canal den's thin thickness. Injuries or infections that 

are powerful enough to prevent mineral deposition might cause incomplete root growth 

cutting off blood flow; also, root creation is slowed (4). 

Long-term calcium hydroxide administration to induce apexification is a typical therapy for 

permanent teeth in children apexification problems insufficient root development and pulp 

necrosis (5). This therapy procedure, according to Ding, has various drawbacks, including 

unpredictable treatment time, patient participation, and an increased risk of tooth breakage 

during long-term use preparation (6). 

An artificial apical barrier was also created using the MTA plug approach. Although those 

treatments have been shown to be therapeutically helpful, they do not help to strengthen the 

roots. As a result of the lack of continuous root development, root dentin walls become thin 

and weak (7). 

 

The idea of rebuilding pulp tissue into an immature tooth that had previously been infected 

has recently piqued people's interest. One of the most interesting potential advances in 

dentistry today is regenerative endodontics (8). 

Revascularization is based on the theory that pulp life can be increased by creating new cells 

can develop in a sterile tissue matrix restored   (9).  

That matrix is provided by a newly formed blood clot established as a result of intentionally 

a leak a canal area that has been induced. The clot contains growth factors include platelet-

derived growth factor, vascular endothelial growth factor, and tissue growth factor, which 

can aid undifferentiated cell types differentiate. The scaffold creates a three-dimensional 

biological and physico-chemical microenvironment for cell adhesion and migration, as well 

as cell development and differentiation (10). Continued root development is aided by pulp 

and/or periodontium stem cells and progenitor cells (11). 

 

Literature Review 

           The tooth pulp is a one-of-a-kind organ made up of odontoblasts, extracellular matrix, 

fibroblasts, endothelial cells, neuron cells, immunological cells, and more recently found 

stem/progenitor cells a material having up to 52 pulp organs (12). 

 An open root apex can occur as a result of significant apical resorption periapical 

inflammation, or trauma healing after orthodontic therapy (13). 
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 Camp(14), Shin et al(15), Banchs and Trope(16), Nosrat et al(3), and Chueh et al(3) 

all agree that (17),  Correct pulp and periapical diagnoses are required before endodontic 

therapy for teeth with insufficient root development, as there is a danger of pulp vitality loss. 

In the cervical and middle thirds, an immature tooth's root canal with an unfinished 

root canal apices is often the foraminal entrance is larger than the canal, giving it an 

hourglass form. Root canals in fully developed teeth are cone-shaped; the pulp chamber is to 

the left of the main base, whereas the apical third is to the right. On the other hand, teeth 

with open apices, approaching the apical third of the main base As a result, an open foramen 

lacks anatomical support, preventing filling because biomechanical preparation prevents the 

"apical seat" required for gutta-percha cone implantation. 

One of methods which is used in treatment of teeth with open apices and pulp necrosis, 

this cleaning and a monthly-replaced temporary paste (calcium hydroxide) fills the root canal 

induces the growth of calcified tissue at the apex is part of the operation. Nonetheless, 

calcium hydroxide-induced apexification has obvious drawbacks, such as the length of time 

required to build a barrier at the apex (for a porous barrier, 6 to 24 months). Secondly, the 

approach encourages apical closure rather than total root development (5,18,19). 

 Apexification drawbacks, such as the fact that the root canal walls are made of are still 

thin, and root formation process may not be completed, and more likely to fracture after 

endodontic treatment(3). 

Scientists would discover a method of stimulating the organism's ability to finish root 

growth, including apex closure, has ushered in a new period of regenerative endodontic 

procedures, which attempt to repair damaged, inadequate, and missing structures with 

healthy freshly created tissues, restoring the mouth tooth pulp-dentin complex's natural 

function shape and function (4). 

In the last decade, regenerative endodontic procedures have emerged as a realistic, 

simple option for allowing the entire the development of young teeth's roots (20,21). When 

treating Revascularization pulp necrosis and/or apical periodontitis in young permanent teeth 

techniques are advised (22), which the root is elongated as a result of the deposition of hard 

tissue canal walls thicken, and the entire root growth of young permanent teeth is stimulated 

(23). According to Chueh et al.(17),  young children have a higher capacity than adults for 

healing and have greater stem cell potential regeneration. 

Furthermore, immature teeth heal more quickly at the apical level and continue root 

development, indicating that young children's teeth have a lot of potential for regeneration. 

Lower premolars revascularization is most commonly used to treat teeth higher incisors, 

which are more susceptible to pulp necrosis susceptible to shatter according to most case 

reports and research (5,6,15,16,17,24,25,26,27)   Nygaard Ostby (28,29) made the attempts 

to repair pulp tissue were made in the beginning. In both cases, the root canals were 

purposefully excessively instrumented to elicit just short of the root apices, gutta-percha with 

Kloroperka N-O paste obturation is performed. In cases where necrosis was apparent, they 

disinfected the canals with a 4 percent formaldehyde solution. Mineral tissue accumulation 

was found connective tissue and the root canal walls during histological studies. 
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Revascularization is foreseeable in optimum conditions and with chemical cleaning of the 

root surface, according to recent studies (3,16,17,23,24,27). Banchs and Trope(16), Cotti et 

al(24), Thibodeau and Trope(5), Wang et al(25), Ding et al(6) Chen et al (23) and Shin(15), 

Root canal biomechanical preparation and isolation with rubber barrier are excellent settings. 

 A fissured diamond bur and plenty of water are used to prepare a cavity access. An 

auxiliary chemical substance is irrigated liberally at the pulp chamber's entrance. The 

majority of revascularization therapy procedures do not use root canal mechanical 

instrumentation, smear layer deposition might clog dentin walls and tubules, not only do 

juvenile teeth have thin dentin walls, making them more susceptible to shattering, but smear 

layer deposition can obstruct dentin walls and tubules (5,6,15,17,23,24). Thus, chemo-

mechanical preparation because infection control offers a favorable environment for pulp 

and periapical cells to engage in healing and regeneration, it tries to clean, lengthen, and 

shape the root canal (23). 

According to the literature, some researchers utilize sodium hypochlorite irrigation in 

the same way as traditional root canal preparation, which comes in a variety of 

concentrations: NaOCl with a concentration of 5.25 percent (3,6,16,23,24), 2.5% 

NaOCl(17), 1.25 percent EDTA(27), 6% NaOCl + saline solution + 2% chlorhexidine 

gluconate + NaOCl(5,25), 1% NaOCl + EDTA(27), 6% NaOCl (15). This is owing to 

sodium hypochlorite's powerful antibacterial and proteolytic activity, which dissolves 

organic matter, kills microbes, and destroys necrotic tissue. Using sterile paper, the root 

canal is carefully dried sheets once the process is completed. Because new tissue stops 

developing when bacteria are discovered in the root canal space, revascularization success is 

dependent on the lack of microorganisms within the root canal (30,31). For this reason 

application to the complement canal with a triple antibiotic paste decontamination. During 

revascularization procedure, carious dentin and necrotic root canals can be decontaminated 

using a variety of topical antibiotic combinations. The triple paste, which contains 

metronidazole, ciprofloxacin, and minocycline, is one of the combinations employed. It has 

been shown to be effective in destroying infections found in the canal root system. 

(3,7,15,16,23,25), as well as in removing microorganisms from deeper within the root dentin 

(which can survive even after endodontic treatment). Ciprofloxacin, metronidazole, and 

minocycline are a combination of antibiotics that enter the tubules of the dentin and destroy 

germs in the diseased root dentin, according to Sato et al.(26). Topical administration of such 

medications can cleanse diseased this is how root dentin is formed. Ciprofloxacin and 

minocycline were used in conjunction with metronidazole in this study utilized to detoxify 

polluted because they produce fibroblasts that are prone to toxicity, root dentin should be 

avoided testing and biocompatible with the tissues.(32). 

Calcium hydroxide and formocresol, on the other hand, have been successfully 

employed as intracanal dressings during revascularization treatments to decontaminate root 

operations on apical periodontitis/abscess in a young permanent tooth with pulp necrosis 

(6,7,16,17,23,24,33). 
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A K-file #25 device is used to apply the polyantibiotic combination, which is 3 mm 

shorter than the length calculated radiographically. The tooth is then temporarily removed 

restored. The patient returns after a length of time, and the tooth is sedated using anesthesia 

that does not contain a vasoconstrictor, allowing for isolated and accessible bleeding. After 

removing the antibiotic paste with a new irrigation procedure, the canal is dried with paper 

sterile points. A K-file #40 device is used to irrigate apical tissues in order to induce 

bleeding and the formation of blood coagulum within the root canal, as well as to guide 

tissue invagination (3,5,16,23,25,27,32,34). The periapical region's blood coagulum is made 

up of a fibrin network that serves as a pathway for cell migration, including macrophages 

and fibroblasts. Blood coagulum, on the other hand, not only serves as an inactive scaffold, 

but also as a source of growth and differentiation components vital to the healing process 

(3,5,6,25). Additionally, it contributes to tissue inner growth (3,5,16,25). 

. Invagination of blood into the root canal can have two outcomes: destruction by 

microbes and phagocytosis of necrotic remains. The most essential benefit, however, is the 

organizing of in the apical third, blood coagulum forms and fibrous tissue forms. It's likely 

that blood coagulum, which comprises platelet-derived growth factors, as well as dentin-

derived growth factors, is present inside the decontaminated and empty root canal space 

walls, acts as a protein-rich scaffold essential for population survival, cell differentiation, 

and root development (3,5,6). According to Ding et al(6), blood coagulum production should 

continue throughout revascularization treatment till the cemento-enamel interface is 3 mm 

below. After that, over the blood coagulum, an MTA plug is created preventing prior to 

revascularization, microorganisms from entering the root canal. 

MTA has been utilized to aid in the sealing of pulp. It is biocompatible with neighboring 

pulp tissue and can encourage pulp cell growth, in contrast to calcium hydroxide. 

Furthermore, MTA has great marginal adaptability and can keep a higher pH for a longer 

period of time. Due to its favorable characteristics during therapy, it has also been employed 

as a coronary plug (3,15,33) 

 

 

Conclusion 

             Revascularization for non-vital permanent children's teeth with insufficient root 

growth and necrotic pulp, is a biologically based alternative to existing treatment procedures. 

The thickening and/or continued expansion of the root walls is caused by revascularization 

of non-vital necrotic-pulp teeth, resulting in increased fracture resistance. Randomized 

clinical trials are clearly required to assess the long-term clinical consequences of this novel 

medication strategy. 

https://extranet.issn.org/resource/issn/1992-0652
https://extranet.issn.org/resource/issn/2312-8135
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.journalofbabylon.com/index.php/JUBPAS
mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq


Journal of University of Babylon for Pure and Applied Sciences, Vol. (28), No. (3): 2020   

0652-1992 , Print ISSN:8135-2312 Online ISSN: 

 
 

© Journal of University of Babylon for Pure and Applied Sciences (JUBPAS) by University of Babylon is licensed under a Creative Commons 
Attribution 4. 0 International License, 2020. 

https://www.journalofbabylon.com/index.php/JUBPAS, info@journalofbabylon.com, jub@itnet.uobabylon.edu.iq 
 +9647823331373 (Viber and Telegram) 

465 

Conflict of Interests.  

There are non-conflicts of interest . 

 

References 

1. Hatibovic-Kofman S, Ralmundo L, Zheng, et al. Fracture resistance and histological fi ndings of 

immature teeth, treated with mineral trioxide aggregate. Dental Traumatology 2008;24:272-6. 

2. Felippe W, Felippe M, Rocha M. The effect of mineral trioxide aggregate on the apexifi cation and 

periapical healing on teeth with incomplete root formation. Int Endod J 2006;39:2-9. 

3. Nosrat A, Seii A, Asgary S. Regenerative endodontic treatment revascularization for necrotic 

immature permanent molars: a review and report of two cases with a new biomaterial. J Endod. 

2011; 37(4):562-7. 

4.  Friedlander LT, Cullinan MP, Love RM. Dental stem cells and their potential role in apexogenesis 

and apexification. Int Endod J 2009; 42(11): 955-62.  [http://dx.doi.org/10.1111/j.1365-

2591.2009.01622.x] [PMID: 19825033] 

5. 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.  

6. Ding RY, Cheung GS, Chen J, Yin XZ, Wang Q, Zhang C. Pulp revascularization of immature 

teeth with apical periodontitis: a clinical study. J Endod. 2009;35(5):745-9. 

7. Bose R, Nummikoski P, Hargreaves K. Retrospective evaluation of radiographic outcomes in 

immature teeth with necrotic root canal systems treated with regenerative endodontic procedures. 

J Endod. 2009;5(10):1343-49. 

8. Galler KM, Widbiller M, Buchalla W, Eidt A, Hiller K-A, Hoffer PC, et al. EDTA conditioning of 

dentine promotes adhesion, migration and differentiation of dental pulp stem cells. Int Endod J. 

2016;49(6):581–90. 

9. Sridharan S, Neelakantan P. Revascularization in endodontics. Int J Clin Dent. 2014;7(2):139–45. 

10. Deepak B, Nandini D, Naik S. Tissue Engineering : Is it the future of endodontics? People’s J Sci 

Res. 2011;4(1):76–82. 

11. Thomson A, Kahler B. Regenerative endodontics – Biologicallybased treatment for immature 

permanent teeth: A case report and review of the literature. Aust Dent J. 2010;55(4):446–52. 

12. Okiji T. Pulp as a connective tissue. In: Hargreaves KM, Goodis EG, Tay FR, Eds. Seltzer and 

Bender’s Dental Pulp. 2nd ed. Quintessence Publishing 2012; pp. 67-90. 

13. Walton R, Torabinejad M. Principios e pratica em Endodontia. 2a ed. Sao Paulo: Ed. Santos; 

1997 

14. Camp JH. Diagnosis dilemmas in vital pulp therapy: treatment for the toothache is changing, 

especially in young immature teeth. J Endod. 2008; 30(3):6-12. 

15. Shin SY, Albert JS, Mortman RE. One step pulp revascularization treatment of an immature tooth 

with chronic apical abscess: a case report. Int Endod J. 2009;42(12):1118-26. 

16. Banchs F, Trope M. Revascularization of immature permanent teeth with apical periodontitis: 

new treatment protocol. J Endod. 2005;30:196-200 

17. Chueh LH, Ho Y, Kuo TC, Lai W, Chen Y, Chiang C. Regenerative endodontic treatment for 

necrotic immature permanent teeth. J Endod. 2009;35(2):160-4. 

18. Soares IJ, Goldberg F. Endodontia: tecnica e fundamentos. Porto Alegre: Artmed, 2002. 

https://extranet.issn.org/resource/issn/1992-0652
https://extranet.issn.org/resource/issn/2312-8135
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.journalofbabylon.com/index.php/JUBPAS
mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq


Journal of University of Babylon for Pure and Applied Sciences, Vol. (28), No. (3): 2020   

0652-1992 , Print ISSN:8135-2312 Online ISSN: 

 
 

© Journal of University of Babylon for Pure and Applied Sciences (JUBPAS) by University of Babylon is licensed under a Creative Commons 
Attribution 4. 0 International License, 2020. 

https://www.journalofbabylon.com/index.php/JUBPAS, info@journalofbabylon.com, jub@itnet.uobabylon.edu.iq 
 +9647823331373 (Viber and Telegram) 

466 

19. Esberard RM, Consolaro A. Diferentes formas de evolucao da reparacao apical e periapical dos 

dentes com rizogenese incompleta. Odonto 2000. 1998; 

2(1):31-9. 

20. Silva L. Stem Cells in the Oral Cavity. Glob J Stem Cell Biol Transplant 2015; 1(1): 12-6. 

21. Friedlander LT, Cullinan MP, Love RM. Dental stem cells and their potential role in 

apexogenesis and apexification. Int Endod J 2009; 42(11): 955-62. 

22. Hargreaves KM. Editorial: on the shoulders of giants. J Endod. 2004;30:683-4. 

23. Chen MY, Chen KY, Chen CA, Tayebaty F, Rosenberg PA. Responses of immature permanent 

teeth with infected necrotic pulp tissue and apical periodontitis to revascularization procedures. 

Int Endod J. 2011;32:1-12. 

24. Cotti E, Mereu M, Lusso D. Regenerative treatment of an immature traumatized tooth with apical 

periodontitis: report of a case. J Endod. 2008;34(5):611-6. 

25. Wang X, Thibodeau B, Trope M, Lin LM, Huang GT. Histologic characterization of regenerated 

tissues in canal space after the revascularization procedure of immature dog teeth with apical. 

26. Sato N, Kota K, Hoshino I. Sterilization of infected root-canal dentine by topical application of a 

mixture of ciproloxacin, metronidazole and minocycline in situ. Int Endod J. 1996;29(2):118-24. 

27. Galler KM, Souza R, Federlin M, Cavender A, Hartgerink J, Hecker S, Schmalz G. Dentin 

conditioning codetermines cell fate in regenerative endodontics. J Endod. 2011;37(11):1536-41 

28. Ostby BN. The role of the blood clot in endodontic therapy. An experimental histologic study. 

Acta Odontol Scand 1961; 19: 324-53. [http://dx.doi.org/10.3 109/00016356109043395] [PMID: 

14482575] 

29.  Nygaard-Ostby B, Hjortdal O. Tissue formation in the root canal following pulp removal. Scand 

J Dent Res 1971; 79(5): 333-49. [PMID: 5315973] 

30. Yanpiset K, Trope M. Pulp revascularization of replanted immature dog teeth after different 

treatment methods. Endod Dent Traumatol. 2000;16(5):211-7. 

31. Windley W, Teixeira F, Levin L, Sigurdsson A, Trope M. Disinfection of immature teeth with a 

triple antibiotic paste. J Endod. 2005;31(6):439-43. 

32. Gomes JE, Duarte PC, Oliveira C, Watanabe S, Lodi C, Cintra L, Bernabe PF. Tissue reaction to 

a triantibiotic paste used for endodontic tissue self-regeneration of nonvital immature permanent 

teeth. J Endod. 2012;38:91-4. 

33. Messer H. Eficacy of revascularization to induce apexiication in infected, nonvital, immature 

teeth: a pilot clinical study. J Endod. 2008;10:1157. 

34.  Zhang W, Yelick PC. Vital pulp therapy: current progress of dental pulp regeneration and 

revascularization. Int J Dent. 2010;10:1-7. 

 

 

 

 

 

 

 

 

 

 

 

https://extranet.issn.org/resource/issn/1992-0652
https://extranet.issn.org/resource/issn/2312-8135
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.journalofbabylon.com/index.php/JUBPAS
mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq


Journal of University of Babylon for Pure and Applied Sciences, Vol. (28), No. (3): 2020   

0652-1992 , Print ISSN:8135-2312 Online ISSN: 

 
 

© Journal of University of Babylon for Pure and Applied Sciences (JUBPAS) by University of Babylon is licensed under a Creative Commons 
Attribution 4. 0 International License, 2020. 

https://www.journalofbabylon.com/index.php/JUBPAS, info@journalofbabylon.com, jub@itnet.uobabylon.edu.iq 
 +9647823331373 (Viber and Telegram) 

467 

 

 

 

 

 

 

 

https://extranet.issn.org/resource/issn/1992-0652
https://extranet.issn.org/resource/issn/2312-8135
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.journalofbabylon.com/index.php/JUBPAS
mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq

