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Abstract:

Traditional protocols involve cleaning the pulp chamber and root canals and removing the bacteria
and the smear layer. Several globular and non-globular dentine types are revealed when the smear
layer is removed. The dentinal walls should be cleaned before the lumen is chemically or
mechanically enlarged. Apexogenesis and apexification are the sources of emerging pulp therapies
that use totipotent, multipotent, or unipotent stem cells to help regenerate the tooth pulp.
Keywords: Root Canal Treatment, Contemporary techniques, Benefits of RCT

INTRODUCTION

Root Canal Treatment (RCT) has undergone
significant advancements over the years,
transforming the landscape of dentistry and
providing patients with more effective and
comfortable treatment options [1]. In this
article, we will explore the evolution of RCT,
contemporary techniques, and the impact of
these advancements on patient outcomes.

Only a dental professional can address or
guide whether one requires a root canal.
Identifying signs as early as possible can
make the difference between saving and
losing a tooth [2]. Common symptoms
include severe pain upon chewing or
applying any pressure, prolonged sensitivity,
pain in response to hot and cold temperatures,
a dark discolouration of the tooth, and
numbness and swelling in the nearby gums.

Milder symptoms do come up, which makes
frequent check-ups. For example, some
patients may only experience milder forms of
pain, such as a dull ache in the tooth or
prolonged pain. In some cases, where the
pulp inside the tooth has turned into a
necrotic pulp, an abscess - a pus-filled pocket
— develops [3].

This abscess can lead to swelling in the face
and other mouths and bone loss at the root tip.
The development of abscesses emphasizes
the need for treatment, as an untreated
infection can frequently lead to severe
consequences. Abscesses prove that the body
is attempting to protect itself but cannot
overcome such an infection alone. So, the
absence of symptoms is not an indicator that
an infection does not exist. It is important to
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remember that these symptoms are typical
signs that a person might require treatment
[4,5].

EVOLUTION OF TECHNIQUES:
Traditional Root Canal Treatment:

Traditional RCT involves the removal of the
infected or inflamed pulp tissue from the
tooth's root canal system. The procedure
consisted of manually cleaning and shaping
the canals using hand instruments to
eliminate bacteria and prevent reinfection.
While this approach was a significant step
forward, it had limitations, such as
incomplete removal of bacteria and the
potential for procedural errors.

Deep carious lesions can affect pulp capping
directly, indirectly, or both. They aid in the
development of reparative or reactionary
dentinal bridges. Osteodentin and the dentin
generated are incredibly similar. The final
option involves pulp regeneration or a
traditional endodontic procedure. The final
stage of a root canal treatment typically
involves filling the cleaned and shaped root
canal space with a material like gutta-percha
and an endodontic sealer paste containing
substances like zinc oxide. This filling
material is condensed into the root canal
space to seal it off and prevent further
infection. Axial and lateral condensation
techniques are commonly used to compact
the filling material tightly into the canal
space. The dental pulp was invaded by pulp
cells, which also helped to create a rich
extracellular matrix. Pulp renewal is
followed by root canal mineralization and
pulp regeneration. Suppression of the smear
layer is required first. Because of the bacteria
and byproducts in the smear layer, filling
materials cannot enter dentinal tubules,
leaving an undesired space between the
dentin walls and the filled root. The smear
layer comprises pulp tissue, microorganisms,
and organic residues of odontoblastic
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processes. This layer has an inorganic
makeup in dentinal tubules down to 40
meters. Chemo-mechanical preparation with
ultrasonic irrigation removes the smear layer
with sodium hypochlorite at 60°C and 3%
NaOCl mixed with 17% EDTA for one
minute. Many dentin debris, necrotic and
vital remains, bacteria, and microbial toxins
comprise the smear layer. They are
associated with the bacteria that can enter
dentinal tubules and are present near the
tubule border. Though various techniques
now eliminate the smear layer in the coronal
and middle third of the root canal, these
approaches never entirely remove it in the
apical third [6-8].

ENDODONTIC SHAPING INSTRUMENTS:

Barbed Broaches: Barbed broaches were the
first endodontic tools to extract pulp and
widen canals. A short-handled endodontic
tool called a barbed broach frequently
extracts all the pulp from the root canal and
removes necrotic debris, cotton pledgets,
absorbent tips, and other foreign objects [9-
11].

K-Type Reamers and Files: Files and
reamers are used in penetration, rotation, and
retraction motion. The number of flutes
rotated into each blade of similar-sized
instruments determines whether it is a reamer
(has fewer flutes) or a file (has more flutes).
Reamers and K-type files do not break until
the steel shaft has an invisible flaw or the tool
is twisted or distorted [9-11].

Hedstroem Files: Hedstroem files or H-files
are made from a spherical stainless-steel wire
that has been machined to create spiral flutes
that resemble screws or cones. Compared to
K-instruments, these cuts are more efficient,
although they are brittle and break easily [9-
11].

Gates-Glidden Drills & peso reamers:
Using an electric slow-speed handpiece with
a rotational speed range of 800— 1200 rpm,
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stainless steel Gates-Glidden drills and Peeso
reamers are utilized. Because of their rigidity,
these aggressive cutting instruments should
only be handled carefully [9-11].

Ultrasonic and sonic instruments: The
ultrasonic instrument  comprises a
magnetostrictive or piezoelectric unit that
produces ultrasonic waves. Compared to
magnetostrictive systems, piezoelectric units
are more substantial and produce less heat,
making them superior. Along with producing
the cutting action of the file, the oscillating
movement also generates an ultrasonic wave
[9-11].

Rotary Endodontic Instrumentation:
Introducing nickel-titanium (NiT1)
instruments  revolutionized root canal
treatment's cleaning and shaping phase.
These flexible and durable instruments
facilitate more precise and efficient canal
preparation, reducing the risk of
complications. Additionally, rotary systems
automated the process, enhancing the speed
and predictability of root canal procedures
[9-11].

STEPS OF A ROOT CANAL PROCEDURE

The process of a root canal is not very
complicated. The canals must be filled, and
the dentist should remove the diseased pulp.
After this, the patient typically requires a
temporary crown.

Area Preparation

Numbing the area before dental procedures
helps to minimize discomfort for the patient.
Dental dams are commonly used during
dental procedures like root canals to isolate
the tooth being treated, keeping it clean and
dry from saliva and other debris. This
isolation helps the dentist focus on the
specific tooth and ensures a more controlled
environment for the procedure [12, 13].
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Cleaning the roots & Accessing

The dentist drills through the tooth to reach
the pulp chamber and root canals. The pulp
chamber and root canals are cleaned by the
dentist using instruments. The canals are
cleaned and disinfected using an antibacterial
and antiseptic solution. By doing this, the
infection in the canals is treated, and the
bacteria are removed [12, 13].

Shaping the canals

The root canals need to be filled. The canals
will be prepared for the filling by using
microscopic equipment. The canals are
cleansed again after shaping.

Filling the canals

The dentist will fill the canals with gutta-
percha. The material resembles rubber and is
inserted into the canals and heated. It is
compressed to fit snugly against the walls. A
sticky cement is applied to seal the canals
further. Proper sealing keeps Bacteria out of
canals [12, 13].

Access hole Filling

The hole created to access the canals must
also be sealed. A post must be placed in a
canal to strengthen the tooth. This is required
in cases where the tooth is too badly broken
to support a restoration of its own.

Antibiotics & Healing

Antibiotics are prescribed after the treatment.
Post-care instructions will also be given to
the patient. Feeling a little discomfort for a
few days following the treatment is typical.
Painkillers available over the counter
typically relieve the pain [12, 13].

Crown Adding

The patient needs a crown on the desired
tooth. The treated tooth is surrounded by a
crown, which strengthens and stabilises it.
The permanent crown is made to look just
like the natural teeth. This crown can
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withstand the stresses of chewing once it is
positioned [12, 13].

CONTEMPORARY APPROACHES
Apex Locators:

One of the significant challenges in RCT is
determining the exact length of the root canal
to ensure thorough cleaning and sealing.
Apex locators, electronic devices that
measure the apex of the tooth's root, have
become integral in achieving this precision.
This technology minimizes the risk of over-
instrumentation and enhances treatment
accuracy.

Radiographs and Cone Beam Computed
Tomography:

The introduction of radiography into Root
Canal Treatment marked a critical
advancement. X-rays allow dentists to
visualize the internal structures of teeth,
identify the extent of the infection & assess
the success of treatment. CBCT imaging
provides three-dimensional views of the
tooth and surrounding structures, offering
detailed insights into root canal anatomy.
This advanced imaging technology aids in
accurate diagnosis, treatment planning, and
the identification of complex canal
configurations that may be challenging to
visualize with traditional two-dimensional
radiographs [12, 13].

Regenerative Endodontics

In recent years, regenerative endodontics has
emerged as a promising field within root
canal treatment. This approach focuses on
revitalizing damaged pulp tissue and
promoting dentin regeneration, the tooth's
hard tissue [12, 13].

Anaesthesia and Patient Comfort

Pain management and patient comfort have
always been significant concerns in dentistry.
The evolution of local anaesthetic techniques
has dramatically improved the patient
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experience during root canal treatment.
Computer-controlled  local  anaesthetic
delivery systems ensure precise and
comfortable administration, minimizing
discomfort during and after the procedure
[12, 13].

Challenges and Future Directions:

While the advancements in RCT have been
substantial,  challenges  persist.  The
complexity of root canal anatomy,
microorganisms in inaccessible areas, and the
potential for treatment-resistant infections
pose ongoing challenges [5]. Researchers and
practitioners continue exploring novel
approaches, including nanotechnology and
targeted antimicrobial therapies, to address
these issues and improve treatment
outcomes.

Future directions in root canal treatment may
also include personalized treatment strategies
based on genetic factors, advancements in
tissue engineering, and the continued
integration of artificial intelligence in
diagnostics and treatment planning.

BENEFITS OF ROOT
TREATMENT

CANAL

As technology evolves, patient education
becomes increasingly crucial. Dental
professionals must effectively communicate
the benefits of modern root canal treatment,
dispel myths and misconceptions, and
empower patients to make informed
decisions about their oral health. This
involves fostering a collaborative and
transparent relationship between
practitioners and patients. The principal
reason behind this treatment is to ease the
pain and discomfort usually brought about by
the infection at the tooth's pulp chamber. By
retaining your natural teeth, you will get
efficient chewing. Speech and the natural
appearance of the face will also be retained.
The alignment of the teeth will be in order,
and the protection of other teeth from
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excessive strain, too. The second primary
advantage of going through a root canal
treatment is the sensation of having improved
dental health. This is in terms of the
containment of oral and general body health.
Well, unlike the widespread belief that root
canal treatment is usually painful, it is worth
noting that with modern technology, the
situation is quite the opposite. Thanks to the
advanced technology in dentistry, the
treatment can now be painless. This is
perhaps the third benefit of undergoing root
canal treatment. The process works
efficiently to relieve the pain that one goes
through before visiting the dentist. The
treatment works best to eliminate the possible
discomfort. A fourth advantage of going
through the treatment is that the teeth that
have undergone the procedure can last a
lifetime. This means you will not worry about
other decay or brittle teeth discomfort.
Regrettably, there is a common notion that a
tooth after a root canal treatment is virtually
dead and will not last long. This, however, is
not the case; with proper dental care, the teeth
can have an extended life span just like any
other natural, healthy tooth in your mouth
[14, 15].

CONCLUSION

Root Canal Treatment has undergone a
remarkable transformation over the years.
The integration of advanced technologies,
improved diagnostic tools, and a patient-
centric approach have elevated the standard
of care in endodontics [7]. As research and
innovation continue to shape the field, the
future promises even more effective, precise,
and personalized root canal treatments,
ensuring the preservation of natural dentition
and the enhancement of overall oral health.
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