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Abstract  

 

Stem cells are biological cells that are undifferentiated and can be differentiate into specialized cells. They are of 

embryonic or adult stem cell. Another classification is dental pulp and bone marrow- derived. Bone marrow type stem 

cells are commonly used for regenerative procedures in prosthodontics. They have excellent regenerative ability without 

neoplasm formation. They help to build the bone structures of the craniofacial region, particularly the maxilla and 

mandible. Stem cell therapy can revolutionize next era in regenerative prosthodontics. 
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INTRODUCTION 
Ernest A. McCulloch and James E. Till in 

1960s at the University of Toronto were the first to 

venture into the field of stem cells research [1]. The 

embryonic stem cells aid in the tissue repair mechanism 

in the body [2, 3]. The stem cells play an important role 

in the repair process [4]. When the stem cells interact 

with each other, they lead to the formation of a new 

tissue or organ [5]. The differentiated multipotent adult 

stem cells lie deep within the tissues and aid in repair 

when needed [6].  

 

TYPES OF STEM CELLS 

Totipotent stem cells are those which produce 

all types of cells as well as germ cells (ESCs). 

Pluripotent stem cells produce all types of cells apart 

from cells of the embryonic membrane. Multipotent 

stem cells distinguish into more than one adult cell 

(MSC). Unipotent stem cells produce only one 

particular cell type [7]. 

 

Embryonic Stem Cells are derived from 

embryos that are 2-11 days old known as blastocysts. 

Adult Stem Cells are undifferentiated cells that occur in 

a differentiated tissue. Sources include bone marrow, 

brain, blood, eye, skeletal muscle, lining of the 

gastrointestinal tract, pancreas, dental pulp, skin. 

 

 

 

TOOTH STEM CELLS 
Based on origin, they are of dental pulp stem 

cells and teeth derived. 

 

1. Dental Pulp Stem Cells 

These were discovered by Dr. Songtao Shi, a 

Pedodontist in 2003. Transplantation of dental pulp 

stem cells result in the formation of a dentin-like tissue. 

 

2. Teeth Derived 

Stem cells can be derived from deciduous 

teeth, wisdom teeth and permanent teeth. Third molars 

are rich potential sources for stem cells. Premolars 

extracted for orthodontic treatment are an example of 

permanent teeth stem cell. Exception for this is 

endodontically treated or non-vital teeth, teeth with 

lively infections, teeth with severe periodontal disease, 

teeth with large restorations and deep caries, and teeth 

with calcified or sclerosed pulp chambers [8]. 

 

STEM CELL THERAPY IN PROSTHODONTICS 

1) Tooth Regeneration 

The regeneration of adult teeth will be possible 

in future with the help of bioengineering. This can be a 

substitute for dental implants. Research studies have 

shown that the tooth crown can be regenerated using 

bio engineering techniques. The procedure is known as 

inductive morphogenesis. Adult stem cells are 

harvested and seeded into a scaffold which provides an 

http://scholarsmepub.com/sjodr/


 

 

Beenu V et al; Saudi J Oral Dent Res, Dec 2019; 4(12): 844-846 

© 2019 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates  845 
 

 

optimal environment. These cells are instructed with 

molecular signals spatially. 

 

Duailibi et al., in their studies were able to 

form tooth from suspensions of cultured rat tooth bud 

cells. Scaffold was PLGA and PGA and bioengineered 

rat teeth was grown in 12 weeks. Young et al., using 

porcine tooth bud cells, PLGA and PGA scaffolds 

produced a crossbreed tooth bone for the cure of tooth 

loss beside with alveolar bone resorption [9-13]. 

 

2) Periodontal Regeneration 

Alveolar bone augmentation is very essential 

especially for patients with an atrophic alveolar ridge 

[14]. Conventional bone augmentation techniques 

include bone grafts. It is typically difficult to maintain 

the grafted bone height and volume using these 

techniques. Bone-marrow derived mesenchymal stem 

cells (BMSCs) have been used to improve bone 

regeneration [15]. A disadvantage of this is that poor 

transplant survival due to insufficient vascularization. A 

possible alternative to this will be a cell mediated bone 

regeneration technique. 

 

Kawaguchi et al., verified that the 

transplantation of ex vivo prolonged autologous MSCs 

can regenerate fresh cementum, periodontal ligament 

and alveolar bone in dogs. Hasegawa et al., confirmed 

that periodontal ligament cells cultured in vitro were 

effectively reimplanted into periodontal defects in order 

to endorse periodontal regeneration.  

 

3) Craniofacial Regeneration  

Dental derived mesenchymal stem cells were 

encapsulated in a suitable scaffold like alginate 

hydrogel. These cells were subjected to molecular 

signalling [16]. This cell therapy was used in 

craniofacial tissue augmentation. Clinical and 

laboratory analyses of treatment sites demonstrated that 

the cell therapy accelerated the regenerative response 

[17].  

 

4) Alveolar Bone Regeneration 

In case of serious bone fractures, self-healing 

repair is not possible. Thus an adequate supply of stem 

cells (such as bone marrow stem cells) is required for 

efficient bone regeneration [18]. Oral mesenchymal 

stem cells are used for bone regeneration. They are able 

to differentiate into chondroblasts and osteoblasts under 

inductive conditions in vitro [19]. 

 

The aim of prosthodontic treatment should be 

to regenerate the missing teeth together with the 

periodontal structures. A bio-hybrid implant using 

dental follicles induced vertical bone regeneration in a 

murine three-wall bone defect model was developed 

(20). Recently, a bioengineered tooth unit was 

successfully integrated via recipient bone remodelling 

after transplantation into an extensive bone defect 

model [21]. 

CONCLUSION 
Current regenerative prosthodontic treatments 

which include bone grafts are associated with difficulty 

in maintaining the grafted bone height and volume. A 

possible solution to this difficulty includes the 

application of a dense cellular layer of BMSCs to 

achieve vertical alveolar bone augmentation without 

postoperative bone resorption. A bioengineered bone 

was developed. Bio-hybrid implants and bioengineered 

teeth are also expected to be provide alternatives to 

current osseointegrated implants. Purified BMSCs and 

iPSCs (induced pluripotent stem cells) are expected to 

be promising cell sources that help to explore, integrate 

and evolve next-generation regenerative prosthodontics. 
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