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Abstract
Stem cells are becoming an important topic in dentistry because they may allow periodontal tissues and damaged teeth to be rebuilt instead of removed or just treated. This literature review looks at how stem cells are being used to restore the dental pulp inside the teeth and regenerating periodontal bone. Studies such as Chen et al. (2016) showed that periodontal ligament stem cells can successfully improve attachment and bone levels in patients with intrabody periodontal defects, proving stem cells can support natural healing instead of relying on grafting or surgery. Xuan et al. (2018) also showed that stem cells taken from baby teeth were able to regenerate living pulp tissue with blood vessels and nerves, which means that teeth may continue to develop and stay alive instead of needing an extraction or root canal. These early studies suggest that stem cell therapy has the potential to make dental care more natural, less invasive, and more focused on saving the teeth. However, most research has small sample sizes and short follow- up periods, so stem cell therapy is not ready to be used in everyday dentistry yet. More long-term studies, standard protocols, and larger clinical trials are needed before stem cells can become a reliable and routine treatment option.





Stem cells are a developing area of research in dentistry because they have the ability to replace or repair tissues instead of only managing disease. Unlike traditional dental treatment, which focuses on cleaning, removing, and restoring teeth, stem cell therapies aim to help rebuild what was lost. This includes periodontal structures such as ligament and bone, as well as the dental pulp inside a tooth, which contains the nerves and blood vessels. Researchers believe that stem cells may one day allow dentists to save teeth that require a root canal, surgery, or an extraction. Early studies have shown positive results, but there is need for more evidence before this type of treatment can become everyday patient care. 
	The purpose of this paper is to review current scientific studies on stem cell therapy in dentistry, focusing on two main areas: periodontal and dental pulp regeneration. Research on periodontal ligament stem cells has shown improvements in attachment and bone levels around the teeth that are injured from periodontal disease. Research on dental pulp stem cells shows the possibility of restoring the vitality of the pulp inside a previously injured tooth. These findings suggest that stem cells may lead to more natural treatment options for patients, that is also not as invasive. However, more clinical trials are needed to confirm success rates, safety, and how treatments can be used in the future, in dental practice. I believe this research matters to the future of dental hygiene because it shifts the focus from just treating disease to restoring full oral health. If stem cell therapies become predictable and safe, reduce the number of extractions, dental professionals may one day be able to preserve more teeth, and offer less invasive options for their patients. 
	One of the main areas where stem cells are being studied in dentistry is periodontal regeneration. Periodontal disease is one of the leading causes of tooth loss in adults, and once the ligament and bone is destroyed, the body cannot naturally replace them on its own. Periodontal disease can cause destruction of the periodontal ligament, bone loss, and deep intrabony defects that are difficult to fully repair with tradition treatment methods. Most current periodontal therapies, such as bone grafting, scaling and root planning, or guided tissue regeneration, can slow disease progression down but it does not completely rebuild the original structure. Stem cell therapy, however, focuses on helping the body naturally rebuild those tissues instead of replacing them with artificial materials.
	A clinical trial by Chen et al. (2016) tested the use of autologous periodontal ligament stem cells (PDLSCs) in patients with intrabony periodontal defects. In this randomized study, one group received stem cell treatment while the control group received a standard treatment without stem cells. The result showed that the stem cell group had greater improvements in periodontal attachment and bone levels compared to the control group. This means that PDLSCs were able to help the body regenerate tissues that are normally lost due to periodontitis. Because the study is a randomized controlled trial design, the evidence is considered stronger that a study on an animal or other case reports.
	Other researchers have reported similar findings. Ferrarotti et al. (2018) used micrografts containing dental pulp stem cells to treat periodontal defects and found improved bone healing compared to treatment we see in the dental office. Liu et al. (2025) tested allogeneic (donor) dental pulp stem cells in patients with generalized periodontitis. These studies support the idea that stem cells may someday serve as a treatment we can use, especially in cases where bone grafting alone may not be successful.
	Just as stem cells are being used to rebuild lost periodontal structures, they are also being studied as a way to regenerate the dental pulp inside the tooth. When the pulp becomes infected or dies, the standard treatment is to get a root canal. Which removes the diseased tissue and replaces it with a material called gutta-percha. While this procedure saves the tooth, it also leaves it without nerve tissue or blood supply. Overtime, non-vital teeth tend to become more brittle and could be more susceptible to fractures. Because of these limitations, researchers are exploring whether stem cells can be used to create the living pulp tissue rather than removing it completely.
	A major clinical study in this field was conducted by Xuan et al. (2018). In this study, researchers took stem cells from an exfoliated deciduous tooth and implanted them into adult teeth that have a necrotic pulp. After treatment, the teeth showed regeneration of real pulp tissues with nerves, blood vessels, and odontoblast-like cells. The advantages of pulp regeneration over root canal therapy are significant, especially in the younger population. If the pulp remains alive the tooth can repair small areas of trauma, continue to develop, and maintain moisture and strength. For adults, having living pulp will preserve natural tooth function and reduce long-term fracture risk. 
	More recent studies also support this idea. Liu et al. (2025) used allogeneic dental pulp stem cells in patients with periodontitis and found not only signs of improved vitality in previously compromised pulp chambers, but periodontal improvement overall. JE (2023) stated that regenerative endodontics is becoming one of the fastest growing areas of clinical dentistry. In 2024 review, researchers on Science Direct emphasized that dental pulp stem cells (DPSCs) have high regenerative potential, because they are highly proliferative, easy to harvest, and capable of forming multiple tissue types, including vascular and nerve cells.
	However, like periodontal regeneration, pulp regeneration still has some challenges. Many studies use different delivery systems, stem cell sources, and types of scaffolds, meaning there is no standard method yet. Long-term follow-up is limited, and no study has yet tracked the regeneration success over decades the way root canal therapy is. The other concern is practicality and cost. Stem cell storage, placement, and preparation require specialized facilities that most dental offices do not have access to. So, for this reason, pulp regeneration is still considered experimental and is only done in specialty settings or selected research. 
	Even with these limitations, I believe the research shows strong potential for changing the future of endodontics. Instead of leaving the tooth nonvital and removing the pulp, dentists may one day be able to restore a living tooth. For dental hygienist, this could mean new roles in prevention, patient education, and supporting minimally invasive treatment that preserves the natural tooth.
	The research on stem cell therapy in dental pulp and periodontal regeneration has the potential to change how clinicians treat oral disease, especially when it comes to preserving natural teeth. One of the biggest advantages is that stem cell therapy focuses on regenerating the living tissue, not just replacing or repairing damaged structured with artificial materials. In many current treatments, such as root canals, extractions, or bone grafts followed by implants, the goal is to restore function, but the original biology is lost. Stem cell therapy offers something different: the chance to rebuild the patient’s own ligament, pulp, and bone, returning it to its natural state. 
	If stem cell therapy becomes widely available, it could reduce the number of grafting and extraction procedures performed in the dental office. For example, instead of biomaterial that only partially regenerate tissue and treating severe periodontal defect surgeries, clinicians may one day use stem cells to reach full biological regrowth. In the same way, instead of performing a root canal when a tooth is necrotic, stem cells may allow the tooth to continue to function properly and regain vitality. This shift would fit with the growing trend on minimally invasive dentistry, which makes saving the tooth the priority. 
	There are also important patient- centered benefits. Many patients fear coming to the dentistry and are more willing to accept treatments that are more natural and less invasive. If stem cell therapy can shorten recovery time, reduce surgical trauma, and save teeth that would otherwise be removed, I think patients may experience better long-term satisfaction and oral health outcomes. In addition, being able to preserve a living tooth is often more-cost effective in the long term that replacing it or extracting it. It will also prevent it from a prosthetic option like a crown, implant, or denture. From a public health perspective, this could reduce both systemic and personal healthcare costs, especially in populations with limited access to restorative care and higher rates of tooth loss. I think that this would e
	Even though the potential benefits are promising, stem cell therapy still requires more clinical evidence before it can be recommended and implemented it routine dental treatment. Most current studies involve small groups of patients, and very few have followed results over the years. There are also ethical considerations about stem cell harvesting, the need for trained specialists to harvest and implant, and cost barriers. Before stem cell therapy becomes widely used in dental offices, long-term safety guidelines, standard protocols, and insurance coverage policies will need to be developed.
	Overall, I believe that stem cell therapy offers a new direction for dentistry and is exciting just thinking about it. One that focuses on restoring living tissues, saving natural teeth, and improving treatment outcomes in a way that fits the goal of minimally invasive and modern care. As research continues, dental professionals may need to prepare to shift in how success is defined in patient care and how oral disease is treated.
	The research on stem cells in dentistry shows strong potential for changing the way damaged periodontal tissues and teeth are treated. Instead of relying on traditional methods such as implants, extractions, root canals, or grafting, stem cell therapy offers the possibility of restoring full function and rebuilding natural tissue. Studies like Chen et al. (2016) and Xuan et al. (2018) demonstrate that both dental pulp stem cells and periodontal ligament stem cells can successfully regenerate ligament, bone, and living pulp inside teeth. These results are important because they show not just repair or replacement, but that true biological healing is possible. I believe this represents a major step forward in dentistry, especially for patients that want to save their natural teeth.
	But previously mentioned, even though the early research is promising, stem cell therapy is not ready to be used widely in dental practices. Most existing studies follow patients for less than one to three years, which is not long enough to know whether the regenerated pulp tissue or bone will stay stable over time. Longer clinical trials are necessary to monitor whether regenerated tissue responds normally to oral conditions such as inflammation, chewing forces, or future dental procedures, also if the tissue remains functional and resist reinfection. For this reason, we need more long-term research and standardized treatment protocols before stem cells can become and everyday option in general dentistry. 
	Research on periodontal ligament stem cells (PDLSCs) needs standardized protocols, because each study currently uses different amounts of scaffolds, stem cells, and surgical methods. Future studies should compare stem cell therapy not only to traditional periodontal surgery but to newer biomaterials. Another priority is the development of stem cell banking or chairside processing methods that can access stem cells without relying on the laboratory-based systems. Researchers also need to investigate how stem cells outcomes are affected by common risk factors, such as smoking, diabetes, and aging, since most current studies are on healthy adults.
	For pulp regeneration, a major research need is determining which type of stem cell source is the most predictable and safe: autologous (patient’s own), induced pluripotent stem cells (iPSCs), or allogeneic (donor). Future studies must also examine whether regenerated pulp can respond normally to temperature, pain, and infection. Another challenge is developing a predictable clinical delivery system so that cases also do not require a custom laboratory procedure. Finally, long-term follow-up studies are needed to learn whether regenerated pulp will continue to support root development, tooth strength, and resistance to fracture over many years.
	As a future dental hygienist, I believe understanding regenerative methods like stem cell therapy is important because the field of dentistry is moving to a more minimally invasive care and more patient centered. If stem cell therapy continues to advance, hygienist may play a role in supporting long-term maintenance of regenerative cases, educating patients, and helping shift the focus of dentistry form “repairing damage” to “restoring health”. Even though this treatment is still developing, the evidence so far shows strong possibility and clear progress that stem cell-based therapies may someday become a normal part of dental care in the office. With continued research, larger clinical studies, and improved technology, stem cells may transform dentistry into a more preventative profession and biologically based.
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