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DESCRIPTION

The treatment of damaged dental pulp has changed considerably
with advances in biological research and clinical practice.
Traditional root canal procedures have long been used to remove
infected pulp tissue and seal the root canal system to prevent
reinfection. Although these methods can relieve pain and
preserve the tooth structure, they do not restore living tissue
inside the canal. The tooth remains functional but loses its
supply and sensory capacity. Endodontic
regeneration has emerged as an approach aimed at rebuilding

natural blood

vital tissue within the root canal system rather than replacing it
with inert filling materials.

The inner pulp tissue of a tooth contains blood vessels,
connective tissue, nerve fibres, and cells responsible for
maintaining dentin health. When infection or trauma causes
severe damage, the tissue can lose vitality. In young individuals
with developing teeth, pulp death presents a significant concern
because root formation may stop before complete maturation.
Such teeth often have thin dentinal walls and open apices,
making them more vulnerable to fracture and longterm
complications.

Regenerative endodontic procedures seek to stimulate the body's
natural repair mechanisms within the canal environment.
Instead of concentrating only on elimination of infection, these
procedures aim to create conditions that support the growth of
new tissue. This biological concept has generated considerable
attention because it shifts treatment goals from preservation
alone toward tissue restoration.

Three major elements are frequently discussed in regenerative
therapy. These include stem cells, signaling molecules, and a
supportive matrix or scaffold. Stem cells possess the capacity to
develop into different types of specialized cells under specific
biological conditions. Within dental tissues, stem cells can be
obtained from several sources including apical papilla, dental
pulp, periodontal ligament, and exfoliated deciduous teeth.
These cells demonstrate regenerative potential because they can
participate in tissue repair and cellular development.

Signaling molecules are substances that direct cellular activities.
Growth factors released from dentin and surrounding tissues
may influence cell migration, division, and differentiation.
During regenerative procedures, irrigation and canal preparation
techniques attempt to preserve these biological signals rather
than eliminate them entirely. Their presence may contribute to
tissue formation and healing responses.

Scaffolds provide structural support for cells entering the root
canal system. Blood clots are commonly used as natural scaffolds
during regenerative procedures. After cleaning the canal and
reducing bacterial contamination, clinicians intentionally induce
bleeding beyond the root apex. The resulting clot acts as a
medium that supports cellular migration and tissue growth.
Alternative scaffold materials such as plateletrich plasma and
plateletrich fibrin have also gained interest because of their
concentration of growth factors.

After adequate disinfection, bleeding is induced into the canal
space. The formation of a blood clot creates an internal matrix
extending into the canal. A sealing material is then placed above
the clot to prevent contamination from oral microorganisms.
Subsequent restoration of the tooth protects the internal
environment and allows biological processes to continue.

Despite these developments, challenges remain in achieving
consistent results. Tissue formed inside regenerated canals does
not always resemble normal pulp tissue. Histological studies have
indicated that newly developed tissue may consist of fibrous
connective tissue, cementum-like structures, or bone-like tissue
rather than organized pulp architecture. This variation creates
ongoing discussion regarding the exact nature of regenerated
tissues.

Case selection also influences treatment outcomes. Younger
patients with immature teeth often demonstrate better responses
because they possess a richer supply of stem cells and greater
regenerative capacity.

Ethical and practical considerations remain important when
discussing stem cell applications. Collection, storage, and clinical
use of stem cells require careful evaluation. Regulatory standards
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differ across countries and institutions, influencing research
development and clinical implementation. Longterm evidence
is also necessary to determine durability and effectiveness over
extended periods.

CONCLUSION

Endodontic regeneration represents a significant movement
toward biologically oriented dental care. Rather than focusing
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exclusively on removal and replacement, this approach attempts
to support natural tissue repair within the tooth environment.
Continued scientific investigation and clinical observation may
improve understanding of tissue responses and refine treatment
protocols. As knowledge expands, regenerative concepts may
continue influencing future dental care strategies and contribute
to preserving natural tooth function through biological repair
processes.
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