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ABSTRACT
The primary objective of any endodontic procedure is to remove all organic debris from the intricate root canal system and to
effectively seal the canal. The initial step in this treatment is the preparation of the access cavity, which occurs after a diagnostic
and treatment plan has been established for the tooth. This phase is crucial, as it significantly impacts the ease and success of
the subsequent treatment stages. Over the past few decades, endodontics has undergone substantial advancements in both
technology and materials. These developments have notably altered various facets of endodontic treatment, particularly the
process of creating access openings. Contemporary endodontic practices aim to improve traditional methods by employing
less invasive techniques that facilitate the formation of an accurate access cavity and the refinement of the pulp chamber.
Preserving anatomical features such as the cingulum, oblique ridge, and pulp chamber roof is vital for maintaining functional
integrity and enhancing fracture resistance. Recent innovations in access cavity design focus on minimizing the loss of tooth
structure. The advent of microscopes and sophisticated root canal instruments has raised the standard for preparing
conservative access openings. Ultimately, the preservation of cervical dentin is essential for ensuring the normal function and
longevity of the restored tooth. In recent years, the rise of minimally invasive endodontics has posed a significant challenge to

traditional practices. This paper aims to showcase modern concepts in endodontic access preparation.

Introduction

The primary objective of endodontic treatment is to eliminate
pathological debris and microorganisms from the root canal
system while also preventing the risk of reinfection. This
therapeutic approach encompasses three critical
components: cleaning and shaping, disinfection, and the
three-dimensional obturation of the root canal system. A
crucial element in the overall success of root canal therapy is
the preparation of the access cavity, which is vital for
achieving favourable outcomes.1

One significant factor contributing to the failure of root canal
therapy is the traditional method of access cavity preparation.
Consequently, employing a more restricted endodontic
access design could lead to a reduction in the failure rate of
such treatments. Enhanced prognoses for teeth that have
undergone root canal therapy are associated with the use of a
conservative endodontic cavity or an ultraconservative
"endodontic cavity."2

Numerous access cavity (AC) designs that prioritize minimal
removal of tooth tissue have emerged over the past decade to
facilitate entry into pulp chambers during root canal
procedures. Recent advancements in endodontic AC designs
aim to minimize the loss of tooth structure.3 The ongoing

discussions should not center on whether to entirely or

partially remove the pulp chamber roof, or whether to
employ a ninja AC or truss access; rather, the configuration of
the AC is predominantly determined by anatomical
considerations, the clinician's expertise, and the instruments
and techniques utilized for the opening, cleaning, shaping,
and obturation of diverse root canal systems.4 Preserving the
peri-cervical dentin is crucial for maintaining the normal
function, aesthetics, and longevity of the treated tooth.

This paper aims to showcase modern concepts in endodontic
access preparation.

Peri-cervical dentin

The peri-cervical dentin, situated adjacent to the alveolar
crest, is an irreversible structure. This critical region,
extending 4 mm above and below the crestal bone, plays a
vital role in dental health. The thickness of peri-cervical
dentin (PCD) is significantly linked to the long-term stability
and fracture resistance of the tooth. The importance of PCD
can be attributed to three primary factors: the ferrule effect,
fracture resistance, and the proximity of dentinal tubules. The
ferrule serves as a protective band around the remaining
tooth structure, mitigating the risk of splitting or wear.
Research indicates that preserving a minimum of 2 mm of
dentin is essential to prevent the formation of fracture lines.

This preservation is critical to counteracting
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the tooth's biomechanical response to masticatory forces.’
Maintaining PCD enables the tooth to endure both excessive
shear and compressive stresses during chewing. A deficiency
in PCD thickness may result in crown-root separation and
horizontal fractures of the tooth. The arrangement of dentinal
tubules reveals that the cervical region of the tooth possesses
the shortest tubule lengths. Additionally, the thickness of
cementum and enamel in this area is considerably reduced.
The wear of teeth, particularly after endodontic procedures,
exacerbates the erosion of cervical cementum and enamel.5
Open dentinal tubules allow microorganisms and their toxins
to infiltrate the root canal space; however, when PCD is
preserved, these toxins are prevented from entering the canal.
Banking Of Tooth Structure(Soffit).

According to Clark and Khademi, the soffit refers to a small
segment of the roof of the pulp chamber that remains intact,
serving to protect the peri-cervical dentin. An exemplary
case of preserving tooth structure is the maintenance of the
soffit. Efforts to eliminate the soffit, which is the minor roof
section encircling the coronal aspect of the pulp chamber, can
inadvertently damage the surrounding dentin. The
preservation of the soffit is primarily essential to prevent the
lateral walls from being compromised. This conservative
strategy of maintaining tooth structure contributes
significantly to the long-term stability and resistance to

fractures of the tooth.”
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Truss Access

Truss access refers to a method of accessing a contracted endodontic cavity through an orifice-directed design, wherein
distinct cavities are created to reach the canal systems. The

primary aim of these access cavity configurations is to maintain dentin integrity by retaining a truss of dentin between the two
prepared cavities. This approach prioritizes the conservation of healthy tooth structure, adhering to a minimally invasive
philosophy. Consequently, this technique reduces the necessity for traditionally placed crowns following endodontic
procedures.’

Cala Lilly Enamel Preparation

In the preparation of the enamel for a Calla Lily design, the configuration of the access cavity is reminiscent of the Calla Lily
flower. This technique involves creating a bevel at a 45-degree angle on the enamel section of the access cavity, which serves to
eliminate any undermined enamel that mirrors the shape of the Calla Lily. This approach facilitates the concealment of the
access preparation within the restorative material and ensures that both the enamel and dentinal walls are incorporated into
the restoration. Consequently, this enhances the overall durability and structural integrity of the access preparation.’
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Incisal Access

The endodontic access cavity (EAC) for anterior teeth is typically created from the palatal or lingual side, primarily for aesthetic
considerations. This approach also provides the most direct route to the pulp chamber. The access cavity generally extends from
just above the cingulum to within 2 mm of the incisal edge, ensuring complete removal of the pulp chamber in both the
cervicoincisal and mesiodistal dimensions. Access cavities of this nature may take on either an ovoid shape in canines or a
triangular shape in incisors.8 However, studies indicate that achieving straight-line access is possible in only 10% of maxillary
central incisors and a mere 0.8% of maxillary lateral incisors, with no success in mandibular incisors. This limitation arises from
the non-parallel orientation of the crown and root axes in anterior teeth. An alternative approach known as the "incisal access
cavity" (IAC), or "incisally shifted access cavity," has been suggested for anterior teeth. This method initiates at the center of the
incisal edge and progresses toward the lingual or palatal surface, extending buccolingually and mesiodistally to encompass the
entire pulp chamber.”

The facial access cavity represents an alternative design for accessing anterior teeth, wherein entry is achieved just occlusal to the
midfacial point, extending to completely deroof the pulp chamber. This approach is frequently employed when lingual or incisal
access is impractical, particularly in cases where considerable tooth structure has already been compromised on the facial
aspect. Notably, the lingual, facial, or incisal access methods can be executed conservatively, allowing for the preservation of
portions of the pulp chamber roof without necessitating any extensions."
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Occlusal Access

In the context of posterior teeth, the preparation of
traditional access cavities (TAC) necessitates the complete
removal of the pulpal chamber roof and the establishment of a
straight-line pathway to the initial curvature or apical region
of the canal. Various alternative access cavity designs have
been introduced for posterior teeth, emphasizing a
minimally invasive approach characterized by either
conservative or ultraconservative techniques. The
conservative access cavity (CAC) is a more compact version

of conventional cavities, originating from the central fossa
and extending only as far as needed to locate the canal orifices
using small files.” This design preserves the pericervical
dentin and a portion of the pulp chamber roof. The CAC can
be classified as either divergent or convergent, depending on
the orientation of its walls, and may also conform to the
shapes of the orifices in a splat-like manner.
Ultraconservative access cavities prioritize the preservation
of tooth structure, albeit at the cost of visibility and ease of

access, maintaining a substantial portion of the pulp

chamber roof and pericervical dentin. These cavities are
typically categorized into two types. The ninja access (NA),
often referred to as "point access,” involves gaining entry
through the central fossa or the deepest area of the occlusal
surface, with aminimal increase in

dimensions as the access isadvanced apically.”

Conclusion

Endodontic therapy can sometimes result in failures that
require the retreatment of previously treated teeth. Advances
in technology, such as cone beam computed tomography,
operating microscopes, innovative endodontic access burs,
and less tapered engine-driven nickel-titanium instruments,
have facilitated the preservation of natural tooth structure.
Nevertheless, clinicians continue to encounter difficulties in
reducing or preventing procedural errors in confined spaces,
primarily due to the limitations imposed by small access
openings. These restricted openings can result in root canal
systems that are poorly shaped, inadequately cleaned, or

insufficiently filled. Additional challenges during irrigation

include limited penetration of irrigants, needle wedging, the

vapor lock phenomenon, and complications associated with

acoustic, ultrasonic, or apical negative pressure irrigation.

Consequently, further investigation is essential to elucidate

the advantages and potential risks associated with minimal

access cavity designs and their impact on the success of root

canal treatments prior to their widespread implementation in

clinical practice.
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