
[image: cover]


CRIMSONpublishers

http://www.crimsonpublishers.com

	
[image: ]


Revascularization/Revitalization & Regeneration in Endodontics - Quo Vadis?


James L Gutmann*


Department of Dentistry, Texas A & M University, USA




*Corresponding author:      James L Gutmann, Professor Emeritus, College of Dentistry, Texas A & M University, Dallas, Texas, USA, Email:  jlg4570@aol.com


Submission: [image: ]  November 16, 2017;  Published:   [image: ]  November 29, 2017 




Opinion



	
Endodontics (Endodontology) is that branch of dentistry that deals with the morphology, physiology, and pathology of the human dental pulp and tooth-supporting peri-radicular tissues. Management of diseases of these tissues clinically and technically is often quite challenging due to the highly diverse anatomical nature of the pulpal space, and the ability of root canal procedures to remove the diseased pulp and permit healing of the supporting tissues.


In a small percentage of teeth that require treatment, the formation of the apical root structure (Hertwigs Epithelial Root Sheath - HERS) may be incomplete (open apex) due to trauma or carious invasion of the pulp. In these situations alternative procedures have been identified, with the regeneration of a functional pulp tissue as optimal [1]. While optimal, there are no randomized clinical trials upon which to base treatment decisions [2]. Outcomes have been scanty at best with speculation as to success based on two-dimensional radiographic findings. Furthermore, clinical protocols are highly variable with claims being made by authors as to what is the best choice [3-8]. Moreover, etiological factors, such as what caused the pulpal necrosis and its management may impact on the desired outcomes. In light of these issues, some authors have expressed concerns relative to variables that will impact greatly on the anticipated outcomes, such as repair vs. regeneration, availability of competent cell populations, ability to obtain impacting vasculogenesis/angiogensis along with neurogenesis/re-innervation, the nature of the original defect in the pulp or root, ability to sterilize the entire canal space, tissue responses that include mineralization of the pulpal space and hurdles involved in clinical protocols and applications [1,9-15].


In the case of trauma where the tooth has been avulsed, replantation is recommended within 30min to enable the possibility of pulpal revascularization, with retention of pulpal viability. In the case of carious invasion and pulpal death, often with a concomitant peri-radicular lesion, revascularization/revitalization or regenerative procedures are recommended and many case reports or series have been published that describe this technique [1,6,10,16]. While the attempt to revascularize the traumatized dental pulp is reasonable and some success has been achieved clinically, the use of the so-called "revascularization/revitalization or regenerative" procedures can be questioned as to their validity, purpose and outcome. Furthermore, while research into these processes has received a great deal of media attention within dentistry He et al. [17], being called "regenerative endodontics" Hargreaves et al. and Diogenes et al. [1,18], there appears to be much speculation and lack of a clear vision as to where these efforts are going and what will ultimately be the future of these procedures in tooth retention. Moreover, the idea of regenerative endodontics lacks some validity from multiple standpoints. First, the scope of the specialty of endodontics consists of at least fifteen specific procedures according to the American Association of Endodontists (AAE), of which regeneration is cited as only one, therefore it would be a misnomer to label it as regenerative endodontics; endodontics is not being regenerated, rather the attempts are to regenerate pulpal tissue or to stimulate potentially capable mesenchymal cells to form tooth related tissues, such as pulpal-like tissues[19]	.	Second, regeneration in it truest sense, when it comes to pulp tissues requires a re-growth of the dental pulp with all of its characteristics and product formation, the latter being dentin. Once the dental papilla has been destroyed due to excessive trauma or bacterial infection, resurrection of competent cells is speculative at best, although reports indicate that in some cases residual, competent pulp cells may remain [20]. To date this has not been demonstrated and achieved predictably on a clinical basis.


When it comes to revascularization of the empty pulpal space in teeth with open apices and necrotic pulps, the in growth of connective tissue, some vascular and neural elements and an osteocementum matrix has been shown in some cases, along with what appears to be radio-graphically a reduction in the pulpal space; in some case root lengthening may occur that may be due to persistent elements from HERS. However, regeneration of pulp and the production of dentin is highly suspect and unconvincing [20]	,	unless there were remnants of the dental papilla and HERS in the apical region of the open apex, or residually present in the root canal. Have some teeth been retained using these procedures - yes, numerous empirical case reports have appeared in the last 5 years and the Journal of Endodontics has devoted an entire section monthly to highlight research in this area! Could they have been retained using other more traditional procedures, such as apexification-yes [12]! However, neither procedure has been shown to be superior to the other in tooth retention, although a regenerative procedure may result in increased root thickness and length [12]. The choice may reside in the hands of the clinician until irrefutable research including clinical trials can substantiate superiority - the evidence of which may not be at the highest level. However, one of the major claims being made for the use of these procedures is the possibility of strengthening the tooth root with additional hard tissue deposition - but is it dentin or an osteocementum type of tissue and is it intimately locked into the dentin to enable root strengthening? [4,5,7,20] In essence achievements in this regard may be better characterized as a "guided tissue repair" as opposed to revascularization/revitalization or regeneration [18]. This may especially be true when complete bacterial (gram negative species) elimination cannot be achieved and the presence of their lipo- polysaccharides may, through bone sialoprotein gene expression, stimulate an osteocementum response into the root canal [21].


Fortunately research in the area of stem cells, scaffolds, growth factors and platelet-rich fibrin for tissue regeneration is going forward to address the issues identified [1,6,8,9,14,18,19,22,23]. Yet, still, the concepts of revascularization and regeneration of the dental pulp lack clarity and purpose and the outcomes are highly unpredictable [7,9,10,13,14,16].


If research can validate the procedures proffered for the management of compromised pulps and open-apex teeth, will they be available for all teeth, regardless of the status of root development? Crucial in achieving this will be the ability to completely decontaminate the entire root canal system [10,11,13]. Will these validated procedures change the landscape of the specialty of endodontics as we know it today? While the technical aspects of current root canal procedures have received major boosts in instruments and materials, will these be the same for the application of revascularization and regenerative techniques that some investigators envision. Speaking of investigators vision, the question still remains as stated in the title of the article...Quo Vadis?


In some respects this perspective as presented, which barely scratches the surface of the challenges at hand, is heavily overshadowed by social media's emphasis on the two-dimensional radiographic appearance of root canal procedures, with the focus on being the technological management of complex root canal systems. Being left behind is the emphasis on the biological basis of what endodontology is all about and the push to strategically bring to fruition the realization of revascularization/revitalization and regenerative procedures for the retention of all teeth...leaving the question of "Quo Vadis?" unanswered. 
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