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Objectives. In recent years, new endodontic access techniques have been proposed with the aim of preserving as much dental tissue
as possible for subsequent prosthetic rehabilitation. It has indeed been demonstrated that the success of this therapy is essential
and dependent on the proper execution of endodontic cavity access. The main objective is to provide a comprehensive and up-
to-date overview of the new access techniques in endodontics in order to guide clinical practice toward a more precise and
qualitative approach. As of today, there is still no universally standardized and recognized taxonomy for the different access cavity
designs described in the literature. It has been observed that there are various nomenclatures in the literature. The cavity access
designs described mainly in the literature can be categorized into six groups: Traditional Access Cavity (TradAC), Conservative
Access Cavity (ConsAC), Ultra-Conservative Access Cavity (UltraAC), Truss Access Cavity (TrussAC), Caries-Guided Access
Cavity (CariesAC), and Restoration-Guided Access Cavity (RestoAC). Materials and Methods. The drafting of this narrative
review followed the indications of the SANRA (Scale for the Assessment of Narrative Review Articles). A search for scientific
articles was conducted on the PubMed and SCOPUS databases, using the following search query: ((truss) OR (conservative) OR
(ninja) OR (traditional)) AND access AND endodontic. Results. The initial search yielded a total of 941 articles. After removing
duplicates using EndNote X8 software, the number of articles decreased to 785. By applying the inclusion and exclusion criteria,
a total of 64 articles were obtained. Among these, 20 articles were finally selected for the purposes of this review, 11 literature
reviews and 9 ex-vivo studies. Conclusion. Studies on fracture resistance have yielded heterogeneous results. For anterior teeth,
studies do not find a significant relationship between different endodontic access cavities and fracture resistance. However, in the
posterior sector, there is more discrepancy and many positive results for minimally invasive access cavities seem to relate to
molars. Therefore, it can be concluded that the evidence supporting the influence of endodontic preparations on dental fracture
resistance is still limited. Research on new endodontic access techniques holds significant clinical relevance in contemporary
endodontics. The evolution of dental technologies, including cone beam computed tomography (CBCT) and computer-guided
cavity preparation, has ushered in the era of minimally invasive endodontics. This shift aims to enhance the precision and quality
of endodontic treatments while preserving maximum healthy dental tissue for subsequent prosthetic rehabilitation. The success of
endodontic therapy is closely tied to the proper execution of access to the endodontium, influencing all phases of endodontic
treatment and playing a role in determining fracture resistance for subsequent rehabilitation phases. The dichotomy between
traditional and minimally invasive approaches has spurred clinical investigations. Specifically, within the scientific community,
doubts have been raised about the potential limitations of minimally invasive access cavities. Concerns include their impact on
canal orifice localization and raise questions about their influence on the overall success of endodontic treatment. This review
holds clinical significance as it sheds light on the evolving landscape of endodontic access techniques, analyzing the anatomical
trajectory, carefully examines the transition to minimally invasive approaches, and critically assesses existing scientific evidence
and concerns surrounding these developments, contributing to an informed decision-making process in clinical practice.
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1. Introduction

In recent years, new techniques for endodontic access have
been proposed, with the aim of improving the precision,
quality, and effectiveness of endodontic treatment while
preserving as much dental tissue as possible for subsequent
prosthetic rehabilitation.

It has been demonstrated that the success of this therapy
is inseparable from the proper execution of a correct access
to the endodontium, which can influence all subsequent
phases of canal treatment: localization of canal orifices, canal
shaping and disinfection, obturation, and the achievement
of a biological seal [1], as well as the exposure of the sub-
sequent prosthetic restoration to fractures [2].

For these reasons, we have decided to examine and evaluate
the new techniques for endodontic access through an analysis
of the scientific literature on the subject. The theoretical
principles underlying these techniques will be presented, as well
as the results of scientific studies that have assessed - or refuted
- their effectiveness. The main objective is, indeed, to provide
a comprehensive and up-to-date overview of the new tech-
niques for endodontic access in order to guide clinical practice
towards a more precise and qualitative approach.

One of the first descriptions of the traditional cavity
design was given in 1920 by Crane et al. [3] in which the
author asserted that such a cavity should provide direct
access to each canal in line with its longitudinal axis, while
also attempting to preserve the walls of the pulp chamber.
However, the designs of traditional access cavities were
better described only in 1965 by Ingle [4], where a sequence
of steps was first presented for the creation of such accesses.
In particular, the author adapted the concepts of cavity
preparation previously described by Black [5], which showed
a sequence of procedures to follow.

Specifically, for the first time, attention was focused on
two particular parameters: the convenience form and the
extent of the endodontic opening for prevention [6]. The
principle of “convenience form” suggested providing access
as direct as possible to the orifice of the root canal (now
commonly called “straight-line access”), achieved by
extending the cavity walls more, while the extent for pre-
vention, proposed by Ingle [7], aimed to widen the root canal
in all its dimensions to achieve the convenience form to
make all subsequent phases of endodontic treatment more
efficient and, at the same time, to prevent complications.

Therefore, very generally, the principles of traditional
access cavity preparation can be summarized in the fol-
lowing three key points:

(1) Complete destruction of the roof of the pulp
chamber, exposing the pulp horns [8].

(2) Creation of a smooth and obstacle-free path to the
canal orifices [9].

(3) Preservation of healthy dental structure [10].

The Scientific World Journal

However, due to technical limitations represented by
endodontic instruments, the design of traditional end-
odontic access cavities has remained virtually unchanged for
decades, following the precepts previously described:
straight-line access to root canals and divergent walls to
facilitate the localization of canal orifices and to avoid
complications in subsequent phases of canal treatment, such
as the fracture of canal instruments and the failure to locate
root canals [11, 12].

However, the marketing of new dental technologies in
the last two decades, such as CBCT (cone beam computed
tomography) and the possibility of computer-guided cavity
preparation, has opened up the possibility of creating
minimally invasive access cavities, with the aim of preserving
as much healthy dental tissue as possible.

We know that minimal invasiveness is a concept that has
already firmly established itself in other areas of dentistry,
focusing on the maximum preservation of dentin, partic-
ularly in endodontics. The theoretical basis for this concept
was provided by two publications by Clark and Khademi
[13, 14], in which the authors focused on the impact of the
traditional access cavity (complete destruction of the roof of
the pulp chamber and straight-line access to the canal or-
ifices) on the long-term prognosis of teeth undergoing
endodontic treatment. Alternatively, for the first time,
a cavity design was proposed that aimed to preserve as much
as possible the roof of the pulp chamber, as well as what they
called “pericervical dentin,” a portion of dentin located
approximately 4mm above and 6 mm below the alveolar
crest, which they considered crucial in transmitting occlusal
forces to the dental root [15, 16].

The same concept was then applied to anterior teeth, in
which it is more precisely referred to as “pericervical dentin,”
as there is a strong concentration of tensile forces at the
cingulum on incisors during their masticatory function.
Therefore, it was deduced that, in the same way, the removal
of pericervical dentin in anterior teeth would result in less
resistance to fracture. To preserve these structures, it was
considered appropriate to partially preserve the roof of the
pulp chamber, which would reduce cusp deflection by oc-
clusal forces, once the dental element was prosthetically
restored. In fact, teeth subjected to endodontic treatment
have a lower long-term survival rate compared with intact
teeth, precisely because of reduced resistance to fracture [17].

Because of this, over the years, many clinical studies have
attempted to analyze how endodontic treatment represents
a risk factor for dental fracture, following the removal of
dental tissue for caries removal and, indeed, for the prep-
aration of the endodontic access cavity, as well as for shaping
in the subsequent stages of canal treatment [18].

Therefore, much attention must be paid to the fact that
these theories and concepts of Clark et al. [13, 14] were not
presented with the support of scientific evidence at the time
of publication. Therefore, we have decided to conduct this
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literature review to critically and objectively analyze the
current status in this regard. Indeed, while it is undeniable
that, in recent years, the concept of minimally invasive
endodontics is gaining greater acceptance within clinical
dentistry and it should be remembered that there is limited
scientific evidence in support of this concept [19].

On the contrary, only in recent years has the scientific
community begun to express doubts about these minimally
invasive access cavities, as they could constitute a limitation
for the stages of canal orifice localization [20], irrigation [21],
shaping [22], and root canal filling [23] and thus for the
entire endodontic treatment[24].

Moreover, it should not be underestimated that access
cavities of insufficient size could even lead to a higher incidence
of accidents and complications during the endodontic treat-
ment. This aspect will constitute the second objective of this
literature review, to analyze, assuming that minimally invasive
accesses bring benefits in terms of fracture resistance, how and
to what extent they influence the subsequent stages of end-
odontic treatment, and thus its overall success [25].

In this regard, it should be noted that there is still no
universally recognized and standardized taxonomy for the
high number of access cavity designs. It has been found that
there are numerous nomenclatures in the literature, with
terms and acronyms that often overlap or, conversely, re-
semble each other while not referring to the same cavity
design. For greater clarity and to exclude methodological
biases, in this review, we have decided to adopt the no-
menclature proposed by Silva et al. in 2020 [26]. In this
article, the authors categorized cavity designs into six
groups: Traditional Access Cavity (TradAC), Conservative
Access Cavity (ConsAC), Ultra-Conservative Access Cavity
(UltraAC), Truss Access Cavity (TrussAC), Caries-Guided
Access Cavity (CariesAC), and Restoration-Guided Access
Cavity (RestoAC)[27]. A brief description of each of these
cavity designs, according to the proposal of the aforemen-
tioned authors, is provided [28].

(1) Traditional Access Cavity (TradAC): In posterior teeth,
it consists of complete removal of the roof of the pulp
chamber, followed by achieving a straight-line access to
the canal orifices, with slightly convergent axial walls,
so that all orifices are visible within the opening. In
anterior teeth, perpendicular access is obtained by
removing the roof of the pulp chamber, pulp horns, the
lingual portion of dentin, and further extending the
access cavity to the incisal edge.

(2) Conservative Access Cavity (ConsAC): The purpose
of this opening is to minimize the destruction of
dental tissue by preserving part of the roof of the
pulp chamber. In posterior teeth, the preparation
typically begins from the central pit of the occlusal
surface and extends only as far as necessary to locate
the canal orifices, with slightly converging axial walls
towards the occlusal surface, thus preserving part of
the roof of the pulp chamber [29].

This type of access can also be done with divergent walls.
In anterior teeth, this access involves shifting the entry point
from the cingulum to the incisal edge, on the lingual or
palatal surface, creating a small triangular or oval-shaped
cavity while preserving pulp horns and as much pericervical
dentin as possible.

The philosophy behind ConsAC is to preserve part of the
roof of the pulp chamber to distribute occlusal forces before
they reach the pulp chamber floor, where fracture lines often
develop in teeth after endodontic treatment [28].

(1) Ultra-Conservative  Access Cavity (UltraAC):
Known as the “ninja’ access, this cavity starts with
the same approach described in the conservative
technique but without further extensions, while
preserving as much of the pulp chamber roof as
possible. In anterior teeth, if the lingual surface of the
crown is particularly concave, access can be made in
the centre of the incisal margin, parallel to the
longitudinal axis of the tooth [30].

(2) Truss Access Cavity (TrussAC): It aims to preserve
the dentin bridge between two (or more) small
cavities made on the occlusal surface of the multi-
rooted tooth to directly access the canal orifices of
each root of a multirooted tooth. In mandibular
molars, for example, two or three individual cavities
can be created to access the mesial and distal canals,
thus preserving the enamel and dentin between the
different accesses [31].

(3) Caries-Guided Access Cavity (CariesAC): Access to
the pulp chamber is achieved by removing caries
while preserving all remaining dental structures,
including the pulp chamber roof [32].

(4) Restoration-Guided Access Cavity (RestoAC): In
restored teeth free of caries, access to the pulp
chamber is obtained by removing existing restora-
tions either completely or partially while preserving
all remaining dental structures [33].

In this literature review, only the first four cavity
designs, specifically TradAC, ConsAC, UltraAC, and
TrussAC, will be examined. The UltraAC and TrussAC are
often referred to as MiniAC (minimally invasive end-
odontic accesses). CariesAC and RestoAC, which rep-
resent nonstandardized and nonprotocolized access
cavities, will be excluded as they, for the time being,
represent the ideal approach in terms of maximum
preservation of dental tissue.

The objective is to examine the impact of endodontic
access techniques on fracture resistance through a critical
analysis of the available scientific literature, analyzing the
possible implications of access techniques on the structural
integrity of the tooth. While providing an updated and
comprehensive overview of the various endodontic access
techniques, we identify the advantages, disadvantages, and
clinical implications of each issue.
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2. Materials and Methods

The drafting of this narrative review followed the indications
of the SANRA (Scale for the Assessment of Narrative Review
Articles) [34]. A checklist was also performed, taking into
consideration the SANRA [34] and the guidelines provided
by Green et al. [35] on the writing of a narrative literature
review. The checklist is available in the supplementary
materials (available here).

The validation of the research instrument involved
several phases to ensure its robustness and reliability which
concern expert consultation and protocol drafting, initial
research, peer review, consistency checks, and the checklist.

2.1. Expert Consultation. The initial framework of the tool
was reviewed and refined by consulting experts. This in-
cluded feedback from senior researchers and academics
experienced in systematic and narrative reviews. Further-
more, a research protocol was drawn up and was not reg-
istered on PROSPERO because the latter does not provide
for registrations of in vitro studies and more generally
narrative or scoping reviews.

Initial search: an initial search was conducted using
certain keywords on certain databases (PubMed) to evaluate
the effectiveness and completeness of the tool. Based on the
results, further changes were made to the protocol with the
addition of databases and keywords to improve the search
and selection of the studies.

Peer review: the research protocol and the selection of
records and more generally the research instrument was
subjected to peer review within the authors’ team, ensuring
that all criteria and methods were critically evaluated and
agreed upon.

2.2. Consistency Checks. Throughout the review process,
consistency checks were performed to ensure that the
protocol was applied consistently by all reviewers.

The students (D.L.D. and D.S.) who participated in the
data selection and extraction process like the entire research
group were involved in the validation process by refining the
research techniques and a self-evaluation process of the
preliminary results was conducted by them and by the group
to identify possible strategies to improve the search for
records.

The task of the investigators, and more specifically the
reviewers, was as follows: A.B., in preliminary coordination
with the research team, selected two reviewers (D.L.N. and
D.S.) and a third reviewer (M.D.) as a supervisor who, in the
event of a conflict regarding the studies to be included,
would make the final decision on which studies to include.

The two reviewers (D.L.N. and D.S.), in collaboration
with M.D. and A.B., were responsible for, after defining the
outcomes and the research question with the group,
selecting the databases and keywords used, as well as de-
termining the inclusion and exclusion criteria and choosing
the data to extract along with the synthesis methods (Tables).
The drafting of the protocol and the decision not to register
were the responsibility of the working group.
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The identification of records and selection of studies via
databases, with manual or software-based duplicate removal
(EndNote 8.0), was carried out independently by the two
reviewers (D.L.N. and D.S.). The subsequent review of the
selected studies and the decision on the studies to include
were conducted under the supervision of M.D.

D.L.N. and D.S. also independently extracted the data
into tables, with a subsequent comparison of the data to
minimize the risk of errors in reporting information. At this
stage, A.M. verified the correct inclusion and reporting of
biometric data of patients from the included studies.

This review analyzes and compares, as previously
mentioned, the first four techniques, namely,

(1) Traditional Access Cavity (TradAC)
(2) Conservative Access Cavity (ConsAC)

(3) Ultra-Conservative Access Cavity or “ninja”
(UltraAC)

(4) Truss Access Cavity (TrussAC)

It is worth noting that the last two access techniques,
UltraAC and TrussAGC, are often grouped under the broader
category of minimally invasive access techniques (MiniAC).

Guided techniques, on the other hand, will be excluded.
These involve the creation of software-guided templates after
performing a CBCT scan, which already provide the correct
angulation and extension for the access opening, signifi-
cantly reducing the operator’s experience’s impact on the
predictability of the procedure.

Guided endodontic access procedures can be further
categorized into static and dynamic guided navigation, but
they will not be examined, as their indication generally
requires specific criteria (calcified canals, absence of canals
with significant curvature), that do not overlap with the
broader criteria for performing TradAC, ConsAC, UltraAC,
or TrussAC.

The objectives of review are, therefore, to evaluate, based
on the literature, the advantages and disadvantages of one
access technique compared to another. This evaluation
encompasses not only the prognostic perspective, i.e., how
they influence each of the subsequent stages of endodontic
treatment (ease of access and instrumentation of the root
canals), but also the prevention of postendodontic com-
plications, such as dental fractures.

A search for scientific articles was conducted on the
PubMed database using the following search query: (truss)
OR (conservative) OR (ninja) OR (traditional) AND access
AND endodontic.

(“trusses”’[MeSH Terms] OR “trusses”[All Fields] OR
“truss”’[All Fields] OR (“conservancies”[All Fields] OR
“conservancy”[All Fields] OR “conservancy s”[All Fields]
OR “conservation”[All Fields] OR “conservational”[All
Fields] OR “conservations”’[All Fields] OR “con-
servative”[All Fields] OR “conservatively”’[All Fields] OR
“conservatives”[All Fields] OR “conserve”’[All Fields] OR
“conserved”[All Fields] OR “conserves”’[All Fields] OR
“conserving”[All Fields]) OR “ninja”[All Fields] OR (“tra-
dition”[All Fields] OR “tradition s”[All Fields] OR “tradi-
tional”[All Fields] OR “traditionals”[All Fields] OR
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“traditions”[All Fields])) AND (“access’[All Fields] OR
“accessed”[All Fields] OR “accesses’[All Fields] OR
“accessibilities”[All Fields] OR “accessibility”[All Fields] OR
“accessible”[All Fields] OR “accessing”[All Fields]) AND
(“endodontal”’[All Fields] OR “endodontic”’[All Fields] OR
“endodontical”[All Fields] OR “endodontically”’[All Fields]
OR “endodontics”’[MeSH Terms] OR “endodontics”[All
Fields])

2.3. Translations. Truss: “trusses’[MeSH Terms] OR “trus-
ses”’[All Fields] OR “truss”[All Fields].

Conservative: “conservancies’[All Fields] OR “con-
servancy”[All Fields] OR “conservancy’s’[All Fields] OR
“conservation”[All Fields] OR “conservational”’[All Fields]
OR “conservations”[All Fields] OR “conservative’[All
Fields] OR “conservatively”’[All Fields] OR “con-
servatives”’[All Fields] OR “conserve”[All Fields] OR
“conserved”[All Fields] OR “conserves”[All Fields] OR
“conserving”[All Fields].

Traditional: “tradition”[All Fields] OR “tradition’s”[All
Fields] OR “traditional”’[All Fields] OR “traditionals”[All
Fields] OR “traditions”[All Fields].

Access: “access”[All Fields] OR “accessed”[All Fields]
OR “accesses”[All Fields] OR “accessibilities”[ All Fields] OR
“accessibility”[All Fields] OR “accessible”[All Fields] OR
“accessing”[All Fields].

Endodontic: “endodontal”’[All Fields] OR “endodonti-
¢’[All Fields] OR “endodontical’[All Fields] OR “endo-
dontically”[All Fields] OR “endodontics”[MeSH Terms] OR
“endodontics”[All Fields].

In addition, a search for articles on Scopus was also done
using the following terms and search within the title abstract
and keywords: (truss) OR (conservative) OR (ninja) OR
(traditional) AND access AND endodontic.

2.4. Inclusion Criteria

(1) Studies comparing fracture resistance between dif-
ferent endodontic access techniques (TradAC,
ConsAC, UltraAC, TrussAC)

(2) Studies comparing the prognostic outcome of dif-
ferent endodontic access techniques (TradAC,
ConsAC, UltraAC, TrussAC)

(3) In  wvitro  studies
permanent teeth.

conducted on  human

2.5. Exclusion Criteria

(1) Studies conducted on resin or other artificial teeth
(2) Studies conducted on animal teeth

(3) Studies focusing on guided endodontic access
cavities

Subsequently, the various articles were grouped based on
their specific focus: fracture resistance or prognosis of
endodontic treatment (if both topics were not addressed), to
facilitate a more straightforward and comparable analysis of
the results. Articles were then selected for each area of study

(fracture resistance and endodontic prognosis), excluding
those with lower scientific value that merely reiterated
widely supported findings from high-value scientific articles.
Conversely, articles of intermediate scientific value were
considered for inclusion in cases where results were am-
biguous or controversial, while still accounting for their
varying levels of scientific relevance.

3. Results

The initial search, based on the input provided above
without applying any filters, yielded a total of 941 articles.
After removing duplicates using EndNote X8 software, the
number of articles decreased to 785.

By applying inclusion and exclusion criteria based on the
title, abstract, or keywords of the results, a total of 64 articles
were identified. Among these studies, some investigated the
prognosis of endodontic treatments performed on various
access cavities, albeit in conjunction with different me-
chanical instrumentation systems. Similarly, investigations
into fracture resistance involved comparisons of different
resin composites for postendodontic reconstruction, albeit
with variations in the upstream access cavities being
considered.

Given the abundance of studies, it was deemed appro-
priate to exclude articles considered of lower qualitative
significance. Among these, 20 articles were finally selected
for the purposes of this review, 11 literature reviews and
9 ex-vivo studies.

(1) Reviews: Shabbir et al. [36], Silva et al. [26] Ballester
et al. [27] Saeed et al. [37], Silva et al. [12], Mandil
et al. [38], Silva et al. [39], Kapetanaki et al. [40],
Motiwala et al. [41], Chan et al. [42], and Magbool
et al. [43];

(2) Studies: Patil et al. [44], Mowlood et al. [45], Saberi
et al. [46], Makati et al. [47], Maske et al. [48],
Ozyiirek et al. [49], Barbosa et al. [50], Rover et al.
[51], and Plotino et al. [52].

Each of these articles analyzed the traditional access
cavity (TradAC), which was compared in 12 articles with
conservative access (ConsAC), in 13 articles with ultra-
conservative access (UltraAC), and in 7 articles with the
Truss cavity (TrussAC).

It should be noted that both systematic and narrative
reviews and ex-vivo studies were included in this literature
review. Among the latter, studies that compared the influ-
ence of the access cavity on fracture resistance were selected.

With regard to the parameters analyzed, 14 of the articles
examined specifically evaluated the fracture resistance of dif-
ferent access cavities, while 4 articles compared the influence of
the cavity design on aspects relating to the efficacy and prognosis
of root canal treatment and 2 reviews relating to classification.

The entire selection process is widely described in the
flow chart (Figure 1).

The main data extracted have been reported in 2 separate
tables. Table 1 shows the data relating to the narrative and
systematic reviews, while Table 2 shows the data relating to
the ex-vivo studies.
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Identification of studies via databases and registers
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FiGUuRE 1: The flow chart of the different phases of the study selection process.

The average sample size of the studies included in the
review ranges from Plotino et al. [52], with 160 samples, to
the study by Barbosa et al. [50], with 30 samples. The mean
sample size was 63.77 with a standard deviation (SD) of +
35.558. Meanwhile, the total number of teeth included in the
ex-vivo study review was approximately 574.

4. Discussion

Based on the results of the 20 articles examined, it becomes
evident that a well-designed endodontic access cavity is
crucial for the ultimate prognosis of root canal treatment,
both in the medium and long term.

Several authors have conducted studies to compare tra-
ditional access cavities (TradAC), conservative access cavities
(ConsACQC), ultra-conservative access cavities (UltraAC), and
Truss access cavities (TrussAC) with each other. This com-
parison extends not only to the subsequent fracture resistance
of the tooth but also to the instrumentation, disinfection, and
obturation processes since each of these steps depends on the
configuration of the access cavity.

In line with the objectives set in this literature review,
greater attention has been focused on the resistance of teeth

undergoing root canal treatment, as it represents the main
topic of debate concerning the various access cavities. In
recent years, the creation of smaller access cavities has been
considered to address these issues. The underlying as-
sumption is that the less dental tissue is removed, the greater
the resistance to dental fracture.

4.1. Resistance of Fracture. The main topic of discussion
revolves around the relationship between access cavities and
the resulting fracture resistance of endodontically treated
teeth. This is indeed the reason why minimally invasive
openings were proposed just over a decade ago, with the aim
of reducing this risk.

It is well known that the most common consequence of
such fractures is the extraction of the dental element.

In particular, the foundation of these proposals is based
on the assumption that the fracture resistance of teeth is
correlated with the preservation or removal of dental tissue,
both in terms of creating the access cavity and shaping the
root canal. Therefore, more conservative cavities would
result in greater preservation of the volume of dental tissue,
leading to increased long-term resistance of the element [13].
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The spread of minimally invasive access cavities is
grounded in the philosophy that pericervical dentin plays
a crucial role in fractures of endodontically treated teeth.
This is because the location of these fractures primarily
concentrates on the level of the pulp chamber floor. It
follows that the more we can limit mechanical stress on
pericervical dentin, the lower the risk of postendodontic
treatment fractures for the dental element.

Hence, the initial step of this systematic review was to
verify whether different designs of endodontic access cavities
are indeed associated with greater or lesser loss of dental
tissue, and more specifically concerning this pericervical
dentin, which is considered crucial for the long-term
prognosis of endodontically treated teeth.

In this regard, the analyzed studies yielded consistent
and unambiguous results, confirming that the Traditional
Access Cavity (TradAC) represents the access cavity design
with the most substantial destruction of dental tissue [36].

However, it is not yet certain how the design of the access
cavity influences the mechanical stresses experienced by
healthy = dental tissue, both quantitatively and
qualitatively [36].

Specifically, in an in vitro study involving 60 molars,
a comparison was made between the thickness of the
remaining dentin and the fracture resistance of two groups
of samples. One group was prepared with the Traditional
Access Cavity (TradAC), while the other was prepared with
the Conservative Access Cavity (ConsAC), retaining part of
the peripheral portion of the pulp chamber roof.

To confirm how these cavity designs resulted in different
removals of pericervical dentin, the residual dentin thickness
of each tooth was measured using CBCT, before and after
the execution of the access cavity. In this manner, a statis-
tically significant difference in dentin thickness between the
two groups was confirmed, with ConsAC preserving more
tissue, as expected [47].

Regarding how this affects mechanical stresses on the
remaining tooth structure, an in vitro study involving 72
maxillary first premolars compared Traditional Access
Cavity (TradAC) with Conservative Access Cavity (ConsAC)
was conducted. The samples were divided into four groups:
the two different access cavity types were created, simulating
class I caries in half of the samples and class II Black caries in
the other half.

This was done to simulate real clinical situations as
closely as possible, as only a small percentage of cases involve
intact teeth. Specifically, to simulate class I caries, access was
created exclusively at the occlusal level, while for class II
caries, a mesial box was added. In ConsAC, this box
remained independent of the occlusal access, whereas in
TradAC, it was prepared continuously with the occlusal
access, involving the complete removal of the pulp chamber
roof according to traditional access guidelines [45].

In order to measure how these access cavities affected
cuspal mechanical stresses, the intercuspal distance was
measured after opening and completing the root canal
treatment to assess cusp deflection. Maxillary premolars are
most affected by this phenomenon. Subsequently, the teeth

were subjected to a fracture test. From this measurement, it
was found that increasing the dimensions of the endodontic
cavity preparation maximized cusp deflection during res-
toration procedures.

However, within the limits of this study, cusp deflection
was not significantly different in class I cavities between the
TradAC and ConsAC groups, while it was indeed greater in
the Trad AC group compared to the ConsAC group in class II
cavities.

To better understand why cusp deflection is so important
for predicting the fracture resistance of endodontically
treated teeth, an in vitro study involving 50 mandibular third
molars was conducted. After the fracture test, the location of
the fracture line on each sample was analyzed.

This analysis revealed that fractures occurred exclusively
at two levels: on the floor of the pulp chamber or on the
dental cusps. In teeth treated endodontically, almost all
fractures occurred at the cuspal level, while they rarely in-
volved the pulp chamber floor. In the control group con-
sisting of intact teeth, fractures were more commonly
located on the pulp chamber floor [48].

In another in vitro study, it was observed that the
fracture pattern also varies between the two types of end-
odontic access (TradAC and ConsAC) following the fracture
test. Samples treated with ConsAC more frequently
exhibited mesiodistal fracture lines, whereas samples treated
with TradAC showed a higher incidence of cuspal chipping
patterns [47].

Furthermore, with the aim of replicating the clinical
reality where many access cavities need to be created while
taking into account dental structures already compromised
by caries or previous restorations, in an in vitro study in-
volving one hundred mandibular molars conducted by
Ozyurek et al. [49], root canal treatments were simulated on
class II caries. In this case, both ConsAC and TradAC were
prepared as mesioocclusal class II endodontic cavities.

The result showed that, after confirming greater re-
sistance in the control group, there was no statistically
significant difference between the groups of teeth prepared
with TradAC and ConsAC in class II treatments [49].

However, regarding the severity of fractures, specifically
whether they were reparable or not, it emerged that the
groups prepared with TradAC had a higher number of
unreparable fractures. In particular, samples were restored
in two different ways: in one, the proximal cavity was
completely restored, and in the other, it was not.

From these findings, it can be deduced that the articles
examined already cast doubt on the influence of different
access cavities on the amount of mechanical stress sub-
sequently applied to the remaining dental structure, espe-
cially its critical portion in determining postendodontic
dental fractures. As for fracture resistance, the results ob-
tained were highly inconsistent with each other, contrary to
the initial studies supporting Clark et al.’s thesis [13].

This is the result of several systematic reviews, which
concur in stating that the influence of minimally invasive
endodontic preparations on tooth fracture resistance cur-
rently has limited supporting evidence.
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In the systematic review conducted by Shabbir et al., the
articles examined were categorized based on whether they
focused on anterior or posterior teeth. Concerning anterior
teeth, all the studies analyzed by the authors agreed that
there was no relationship between different endodontic
access cavities and the fracture resistance of the samples.
However, for posterior teeth, the results were conflicting. In
particular, 11 studies concluded that there was no re-
lationship between access cavities and fracture resistance,
while 9 studies demonstrated lower fracture resistance in
TradAC compared with minimally invasive access
cavities [13].

Conflicting results were also evident in the review by
Silva et al. [26]. Among the 14 studies examined, 5 reported
higher resistance in teeth prepared with minimally invasive
access cavities compared with TradAC, while the remaining
9 studies did not observe a statistically significant difference
between various endodontic access cavities [26].

Similar findings emerged in the review conducted by
Saeed et al. [37], which aimed to compare TradAC and
ConsAC. Out of a total of 10 studies, only 4 of them
demonstrated greater fracture resistance in teeth prepared
with ConsAC than in those prepared with TradAC. The
remaining 6 studies reported no statistically significant
differences in fracture resistance following the execution of
TradAC or ConsAC for endodontic treatment [37].

Another systematic review, performed by Rover et al.
[12], analyzed this parameter (fracture resistance) separately
for different groups of teeth: incisors, upper premolars and
molars, and lower premolars and molars.

Out of a total of 6 studies examined, only 2 demonstrated
higher fracture resistance for ConsAC than for TradAC.
Although it was noted that the final fracture resistance values
exhibited considerable variability among the different
studies, along with their standard deviations, the results
obtained were diverse.

Specifically, in both upper and lower premolars, no
statistically significant differences in fracture resistance were
observed between samples prepared with TradAC and
ConsAC. More specifically, for the lower premolars, there
were no differences found between the prepared groups
(whether TradAC or ConsAC) and the control groups
consisting of intact teeth.

Regarding mandibular molars, elements prepared with
ConsAC exhibited greater fracture resistance than those pre-
pared with TradAC, whereas in upper molars, fracture re-
sistance values were similar between the two access cavities.

Finally, concerning maxillary incisors, fracture re-
sistance was similar across all three groups (TradAC,
ConsAC, and the intact tooth group).

In the same systematic review, only one article
addressing the ultraconservative access cavity (UltraAC) was
included. It was noted that no statistically significant dif-
ference was observed between ConsAC, UltraAC, and intact
teeth, while Trad AC exhibited lower fracture resistance [12].

A discrepancy in results was also evident in the review
conducted by Kapetanaki et al. [40], where significant result
variability was noted among the 9 studies analyzed regarding

The Scientific World Journal

fracture resistance. Among these, only 4 studies demon-
strated higher resistance in teeth prepared with minimally
invasive access compared with those prepared with TradAC,
while the remaining 5 studies did not reveal statistically
significant differences [40].

Focusing on truly minimally invasive access cavities
(UltraAC and TrussAC), in an in vitro study, it was observed
that teeth opened with UltraAC and TrussAC had signifi-
cantly higher resistance (1712N and 1805 N, respectively)
compared to those with TradAC and ConsAC (702N and
944N, respectively). Simultaneously, the TrussAC and
UltraAC groups did not exhibit significant differences be-
tween each other [44].

It is worth noting that this study exclusively involved
mandibular molars since TrussAC can only be applied to
diatoric elements. Therefore, it was deduced that achieving
a better prognosis for endodontically treated teeth might be
possible by minimizing dental tissue destruction during
access, favoring the use of TrussAC or UltraAC.

In support of this, another study examined 60 molars,
with half undergoing only a fracture test and the other half
subjected to prior thermal cycling, involving 480 thermal
cycles ranging from 5°C to 55°C in a dedicated thermal cycler
before evaluating their fracture resistance.

It was observed that thermal cycling significantly re-
duced the fracture resistance of teeth prepared with both
TradAC and TrussAC, with the lowest resistance seen in the
TradAC group subjected to thermal cycling. On the other
hand, teeth prepared with TrussAC did not exhibit signif-
icantly lower fracture resistance compared with the intact
tooth control groups. This suggests that TrussAC could
indeed represent a solution for improving the long-term
prognosis of endodontically treated molars, where
feasible [46].

Regarding UltraAC, in a study by Maske et al. [48], it was
found that it did not provide any advantages in terms of
fracture resistance compared to less conservative access
cavities, especially ConsAC and TradAC [48].

An important mention should be made of another
systematic review conducted by Mandil et al. [38], where one
specific study demonstrated that ConsAC had a higher
percentage of irreparable dental fractures due to fracture
lines located more cervically in the tooth, resulting in greater
loss of dental crown compared to other access cavities [38].

All authors, in light of the conflicting results, agree on
highlighting some critical issues related to the methodology
employed in the analyzed studies. Concerns have been raised
about the selection of tooth samples for various study
groups. It is believed that in many in vitro studies conducted
so far, instead of prior analysis of both external and internal
anatomy of the samples using CBCT, only the external tooth
anatomy was observed for the purpose of distribution
among the different groups, undermining the achievement
of a more uniform distribution among them [26].

Another often overlooked factor, for the purpose of
achieving a homogeneous distribution among the various
study groups, is the age of the teeth, as aging is known to
negatively affect dentin resistance [26].
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In addition, it should be noted that not all studies
perform, after the root canal procedure, the filling and
coronal restoration of the sampled teeth [37].

Another critical aspect is the difficulty of replicating real
oral clinical conditions in in vitro studies, particularly in
reproducing intraoral masticatory forces in laboratory-based
fracture tests [37].

In this regard, some authors emphasize that not all such
studies simulate the presence of the periodontal ligament
before subjecting the samples to the fracture test (7), and
even when done, the techniques for simulating it vary sig-
nificantly. In one of the analyzed studies, for instance, the
apical ends of each tooth were covered with wax up to the
amelocemental junction [46].

Further variations exist in the methodology of fracture
resistance tests themselves: some authors applied a continuous
compressive force to the central fossa at a 30" angle, while
another used a 45° angle, and yet another used a 135° angle [12].

If we were to focus on the root canal treatment per-
formed on the samples after their access opening, an ad-
ditional variable arises from the techniques used for canal
shaping and composite resin restoration.

Regarding canal shaping, it is logical to deduce that the
more conservative the shaping is, the greater the preservation
of the pericervical dentin, which is considered crucial in the
philosophy of minimally invasive access openings, reducing the
influence of the access cavities on fracture resistance. Con-
versely, it is reasonable to suggest that more aggressive in-
strumentation will maximize the criticality of the access cavity
for the long-term prognosis of the dental element.

To illustrate this, it is useful to revisit the in vitro study
conducted by Maske et al. [48], where both ConsAC and
especially UltraAC did not show greater fracture resistance
compared to TradAC. In this study, a very conservative
shaping was performed without the execution of preflaring
(preparation of the coronal third), resulting in greater
preservation of pericervical dentin. Moreover, the in-
strumentation protocol used may also have an impact,
particularly the type of endodontic instruments. In the
aforementioned study by Maske et al. [48], the ProDesign
Logic® continuous rotary system was employed, charac-
terized by low taper and high flexibility, which makes it
highly conservative.

It can be deduced that this, too, may have contributed to
the lack of statistically significant differences among the
various access openings in terms of mechanical
resistance [48].

Finally, in the study by Ozyurek et al. [49], where not all
teeth were restored after root canal treatment, it was noted
that resin restoration indeed provides greater fracture re-
sistance to the dental element compared to placing a single
crown or an inlay. However, it was emphasized that this does
not reflect the majority of clinical situations.

On the other hand, the fact that the majority of fractures
occurring at the cuspal level seems to encourage resin
restorations in more uncertain situations, at the expense of
other prosthetic restorations [45, 47, 48]. Nevertheless, it has
been observed that restoration procedures in cavities pre-
pared with ConsAC are more challenging to perform [48].
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Moreover, with regard to additional variables, they could
be represented by the restorative materials and the meth-
odology of their application. In the study by Ozyurek et al.
[49], where restorations were carried out using two different
resin composites, it was found that the teeth restored with
SDR® exhibited greater resistance compared to EverX
Posterior®. The latter is characterized by higher viscosity,
which suggests that it may adapt less to the cavity walls,
partially affecting the fracture resistance of the restored
element.

For this purpose, according to another study cited by
Ozyurek et al. [53], applying composite in oblique layers
may yield better results than bulk application.

In order to determine how different access cavities affect
the adaptation of the coronal restorative material, Silva et al.
examined the formation of voids in the adhesive-composite
interface (“gaps”) and within the composite restoration itself
(“voids™) in an in vitro study, comparing the traditional
access cavity with the ultraconservative technique [54].

Following the results of this study, which demonstrated
a higher incidence of gaps in UltraAC compared to TradAC,
with no statistically significant difference in the formation of
internal voids within the restoration, it can be inferred that,
while resin restoration remains the primary choice in
MiniAC due to its cost-effectiveness, speed, good aesthetic
performance, and less invasiveness compared to indirect
restorations, these access cavities are more challenging to
restore. The cavity size can make it difficult to apply in-
cremental layering techniques, resulting in a higher risk of
adhesive failures or gap formation at the interface between
the restorative material and the cavity walls [54].

5. Conclusions

From this literature review regarding the advantages and
disadvantages brought about by conservative and minimally
invasive access cavities, it is evident that the results are still
conflicting in various aspects.

These cavity designs, particularly conservative access
(ConsAC), ultraconservative access (UltraAC, also known as
“Ninja”), and the “Truss” access (TrussAC), have been
proposed as alternatives to the traditional access (TradAC)
with the aim of addressing the complication of dental
fractures following endodontic treatment.

However, while it is true that reducing the size of the
access cavity corresponds to less destruction of pericervical
dentin and less mechanical stress on the cuspal level, as
most fracture lines in endodontically treated teeth are
localized at the level of dental cusps, the articles related to
fracture resistance tests have provided highly discordant
results. Specifically, for teeth in the anterior sectors, the
results are not particularly optimistic, as the majority of
studies do not find a relationship between different end-
odontic access cavities and the fracture resistance of
specimens. In the posterior sector, on the other hand, there
is more discrepancy, with most of the positive results for
minimally invasive cavities seeming to primarily concern
molars. The TrussAC itself can only be applied to
these teeth.
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It can be deduced, therefore, that currently, the influence
of endodontic preparations on the fracture resistance of
teeth has limited and insufficient supporting evidence.

Authors in this regard agree on the need to conduct
a greater number of studies, highlighting how there are
important methodological issues in the literature concerning
the selection of tooth samples and the difficulty in replicating
intraoral masticatory forces in vitro, as well as the presence
of the periodontal ligament.

Data Availability

All data generated or analyzed during this study are included
in this published article.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Authors’ Contributions

Conceptualization was done by M.D., and D.L.N.; meth-
odology was developed by M.D. and D.L.N.; software was
handled by . C.Q. and D.S,; validation was given by M.D. and
AB,; formal analysis was done by M.D. and D.L.N.; in-
vestigation was done by M.D. and D.L.N.; data curation was
done by M.D. and D.L.N,; bibliographic research was
conducted by D.L.N.; writing of the original draft was done
by D.L.N.; writing, reviewing, and editing were performed
by M.D. and A.B.; images and drawings were taken care of by
C.Q. and D.S.; supervision was done by M.D and A.B;
critical revision of the manuscript for important intellectual
content was done by M.D. and A.B.; bioinformatic analysis
review and data extraction were performed by A.M; and
project administration was done by M.D. All authors have
read and agreed to the published version of the manuscript.

Supplementary Materials

Supplemental Files. Narrative Review checklist. (Supple-
mentary Materials)

References

[1] A.Buonavoglia, D. Lauritano, D. Perrone et al., “Evaluation of
chemical-physical properties and cytocompatibility of Ther-
aCal LC,” Journal of Biological Regulators & Homeostatic
Agents, vol. 31, no. 2, pp. 1-9, 2017.

[2] F.Costa, J. Pacheco-Yanes, J. F. Siqueira Jr. et al., “Association
between missed canals and apical periodontitis,” International
Endodontic Journal, vol. 52, no. 4, pp. 400-406, 2019.

[3] A.B. Crane, A Practicable Root-Canal Technic, Lea & Febiger,
London, UK, 1920.

[4] 1. Rotstein and J. I Ingle, Ingle’s Endodontics, PMPH, Shelton,
CT, USA, 2019.

[5] G. V. Black, “Work on operative dentistry in two volumes,”
Medico-dental publishing Company, vol. 1, 1920.

[6] M. Alovisi, D. Pasqualini, G. Carpegna et al., “The influence of
brushing movement on geometrical shaping outcomes:
a micro-CT study,” Applied Sciences, vol. 10, no. 14, p. 4805,
2020.

The Scientific World Journal

[7] J. L Ingle, PDQ Endodontics, pp. 220-221, PMPH USA Ltd.,
Shelton, CT, USA, 2009.

[8] G. Troiano, M. Dioguardi, A. Cocco et al, “Influence of
operator’s experience on the shaping ability of protaper
universal and waveone systems: A comparative study on
simulated root canals,” The Open Dentistry Journal, vol. 10,
no. 1, pp. 546-552, 2016.

[9] G. Troiano, M. Dioguardi, A. Cocco, K. Zhurakivska,
D. Ciavarella, and L. L. Muzio, “Increase the glyde path di-
ameter improves the centering ability of F6 Skytaper,” Eu-
ropean Journal of Dermatology, vol. 12, no. 01, pp. 089-093,
2018.

[10] A.Kato, A. Ziegler, N. Higuchi, K. Nakata, H. Nakamura, and
N. Ohno, “Aetiology, incidence and morphology of the C-
shaped root canal system and its impact on clinical end-
odontics,” International Endodontic Journal, vol. 47, no. 11,
pp. 1012-1033, 2014.

[11] M. Alovisi, D. Pasqualini, E. Musso et al., “Influence of
contracted endodontic access on root canal geometry: an
in vitro study,” Journal of Endodontics, vol. 44, no. 4,
pp. 614-620, 2018.

[12] E. Silva, G. Rover, F. G. Belladonna, G. De-Deus,
C. da Silveira Teixeira, and T. K. da Silva Fidalgo, “Impact of
contracted endodontic cavities on fracture resistance of
endodontically treated teeth: a systematic review of in vitro
studies,” Clinical Oral Investigations, vol. 22, no. 1, pp. 109-
118, 2018.

[13] D. Clark and J. Khademi, “Modern molar endodontic access
and directed dentin conservation,” Dental Clinics of North
America, vol. 54, no. 2, pp. 249-273, 2010.

[14] D. Clark, J. Khademi, and E. Herbranson, “Fracture resistant
endodontic and restorative preparations,” Dentistry Today,
vol. 32, no. 2, pp. 118-123, 2013.

[15] C. Béveda and A. Kishen, “Contracted endodontic cavities:
the foundation for less invasive alternatives in the manage-
ment of apical periodontitis,” Endodontic Topics, vol. 33, no. 1,
pp. 169-186, 2015.

[16] A. H. Gluskin, C. I. Peters, and O. A. Peters, “Minimally
invasive endodontics: challenging prevailing paradigms,”
British Dental Journal, vol. 216, no. 6, pp. 347-353, 2014.

[17] S. Mathew, V. Varghese, J. George, S. Nagaraja,
H. N. Indiresha, and K. S. Madhu, “Cone beam computed
tomographic evaluation of two access cavity designs and
instrumentation on the thickness of peri-cervical dentin in
mandibular anterior teeth,” Journal of Conservative Dentistry,
vol. 19, no. 5, pp. 450-454, 2016.

[18] P. Neelakantan, K. Khan, G. P. Hei Ng, C. Y. Yip, C. Zhang,
and G. S. Pan Cheung, “Does the orifice-directed dentin
conservation access design debride pulp chamber and mesial
root canal systems of mandibular molars similar to a tradi-
tional access design?” Journal of Endodontics, vol. 44, no. 2,
pp. 274-279, 2018.

[19] M. Dioguardi, C. Stellacci, L. La Femina et al., “Comparison of
endodontic failures between nonsurgical retreatment and
endodontic surgery: systematic review and meta-analysis with
trial sequential analysis,” Medicina (Lithuania), vol. 58, no. 7,
p. 894, 2022.

[20] M. Alovisi, D. Pasqualini, N. Scotti et al., “Micro-CT evalu-
ation of rotary and reciprocating glide path and shaping
systems outcomes in maxillary molar curved canals,”
Odontology, vol. 110, no. 1, pp. 54-61, 2022.

[21] M. Dioguardi, G. Di Gioia, G. Illuzzi et al., “Passive ultrasonic
irrigation efficacy in the vapor lock removal: systematic review

85UB0|7 SUOWILWIOD BAIIRID) 8|qedt|dde 8Ly Aq pausenob ae Soppie O 8N JO S3INI 104 A%eiq18UlUO 48] 1M U0 (SUOTIPUOD-PUe-SWLBY/W0™AB | 1M AR1q | U UO//:SHNY) SUORIPUOD pue SWB | 343 89S *[5202/T0/02] Uo AigiTaulluO A8|IM *,BO39IS B, 101(q14 Ju| JS OIUBeS B BISeAINN AQ TTO8YIT/¥Z0Z/SSTT OT/I0p/u0d A8 1M Akeiq i puluo//Sdiy woly papeojumod ‘T ‘%20z ‘9808


https://downloads.hindawi.com/journals/tswj/2024/1648011.f1.docx
https://downloads.hindawi.com/journals/tswj/2024/1648011.f1.docx

The Scientific World Journal

[22

(23]

(24]

[25

[26

[27

[28

[29

(30

(31]

(32

(33]

[34

(35]

and meta-analysis,” The Scientific World Journal, vol. 2019,
Article ID 6765349, 8 pages, 2019.

G. Troiano, M. Dioguardi, A. Cocco et al., “Centering ability
of ProTaper next and WaveOne classic in J-shape simulated
root canals,” The Scientific World Journal, vol. 2016, Article ID
1606013, 5 pages, 2016.

M. Dioguardi, M. Alovisi, D. Sovereto et al., “Sealing ability
and microbial leakage of root-end filling materials: MTA
versus epoxy resin: a systematic review and meta-analysis,”
Heliyon, vol. 7, Article ID e07494, 2021.

B. Moore, K. Verdelis, A. Kishen, T. Dao, and S. Friedman,
“Impacts of contracted endodontic cavities on in-
strumentation efficacy and biomechanical responses in
maxillary molars,” Journal of Endodontics, vol. 42, no. 12,
pp. 1779-1783, 2016.

M. Sabeti, M. Kazem, O. Dianat et al., “Impact of access cavity
design and root canal taper on fracture resistance of end-
odontically treated teeth: an ex vivo investigation,” Journal of
Endodontics, vol. 44, no. 9, pp. 1402-1406, 2018.

E. Silva, K. P. Pinto, C. M. Ferreira et al., “Current status on
minimal access cavity preparations: a critical analysis and
a proposal for a universal nomenclature,” International
Endodontic Journal, vol. 53, no. 12, pp. 1618-1635, 2020.

B. Ballester, T. Giraud, H. M. A. Ahmed, M. S. Nabhan,
F. Bukiet, and M. Guivarc’h, “Current strategies for conser-
vative endodontic access cavity preparation techniques-
systematic review, meta-analysis, and decision-making pro-
tocol,” Clinical Oral Investigations, vol. 25, no. 11, pp. 6027-
6044, 2021.

W. Jiang, H. Bo, G. Yongchun, and N. LongXing, “Stress
distribution in molars restored with inlays or onlays with or
without endodontic treatment: a three-dimensional finite
element analysis,” The Journal of Prosthetic Dentistry, vol. 103,
no. 1, pp. 6-12, 2010.

Y. Fu, L. Zhang, Y. Gao, and D. Huang, “A comparison of
volume of tissue removed and biomechanical analysis of
different access cavity designs in 2-rooted mandibular first
molars: a multisample 3-dimensional finite element analysis,”
Journal of Endodontics, vol. 48, no. 3, pp. 362-369, 2022.
C.O.Lima, A. F. A. Barbosa, C. M. Ferreira et al., “Influence of
ultraconservative access cavities on instrumentation efficacy
with XP-endo Shaper and Reciproc, filling ability and load
capacity of mandibular molars subjected to thermomechan-
ical cycling,” International Endodontic Journal, vol. 54, no. 8,
pp. 13831393, 2021.

S. M. Saber, D. M. Hayaty, N. N. Nawar, and H. C. Kim, “The
effect of access cavity designs and sizes of root canal prepa-
rations on the biomechanical behavior of an endodontically
treated mandibular first molar: a finite element analysis,”
Journal of Endodontics, vol. 46, no. 11, pp. 1675-1681, 2020.
S. Balagopal and C. Chandrasekaran, “Structure bound guide
to access cavity preparation for molar root canal treatment,”
Indian Journal of Dental Research, vol. 31, no. 4, p. 621, 2020.
M. A. Z. Loureiro, M. R. Elias, L. R. Capeletti et al., “Guided
endodontics: volume of dental tissue removed by guided
access cavity preparation—an ex vivo study,” Journal of
Endodontics, vol. 46, no. 12, pp. 1907-1912, 2020.

C. Baethge, S. Goldbeck Wood, and S. Mertens, “SANRA-
a scale for the quality assessment of narrative review articles,”
Res Integr Peer Rev, vol. 4, no. 1, p. 5, 2019.

B. N. Green, C. D. Johnson, and A. Adams, “Writing narrative
literature reviews for peer-reviewed journals: secrets of the
trade,” Journal of Chiropractic Medicine, vol. 5, no. 3,
pp. 101-117, 2006.

(36]

(37]

(38]

(39]

(40]

(41]

(42]

(43]

(44]

[45

(46]

[47

(48]

(49]

(50]

13

J. Shabbir, T. Zehra, N. Najmi et al., “Access cavity prepa-
rations: classification and literature review of traditional and
minimally invasive endodontic access cavity designs,” Journal
of Endodontics, vol. 47, no. 8, pp. 1229-1244, 2021.

M. Saeed, M. Al-Obadi, A. Salim, A. Y. Alsawaf, and K. Hadi,
“Impact of access cavity design on fracture resistance of
endodontically treated molars: a systematic review,” Clinical,
Cosmetic and Investigational Dentistry, vol. 13, pp. 1-10, 2021.
O. A. Mandil, K. T. Ghoulah, B. M. Hazzam et al., “Modern
versus traditional endodontic access cavity designs,” Journal
of Pharmacy and BioAllied Sciences, vol. 14, no. 5, pp. $24-s27,
2022.

E. Silva, G. De-Deus, E. M. Souza et al., “Present status and
future directions - minimal endodontic access cavities,” In-
ternational Endodontic Journal, vol. 55, no. S3, pp. 531-587,
2022.

1. Kapetanaki, F. Dimopoulos, and C. Gogos, “Traditional and
minimally invasive access cavities in endodontics: a literature
review,” Restor Dent Endod, vol. 46, no. 3, p. e46, 2021.

M. A. Motiwala, M. Gul, and R. Ghafoor, “Effect of different
access cavity designs on fracture toughness of endodontically
treated teeth: a systematic review and network meta-analysis,”
Evidence-Based Dentistry, 2022.

M. Y. C. Chan, V. Cheung, A. H. C. Lee, and C. Zhang, “A
literature review of minimally invasive endodontic access
cavities - past, present and future,” European Endodontic
Journal, vol. 7, pp. 1-10, 2022.

M. Magbool, T. Y. Noorani, J. A. Asif, S. D. Makandar, and
N. B. Jamayet, “Controversies in endodontic access cavity
design: a literature review,” Dental Update, vol. 47, no. 9,
pp. 747-754, 2020.

P. Patil, P. Newase, S. Pawar, H. Gosai, D. Shah, and
S. M. Parhad, “Comparison of fracture resistance of end-
odontically treated teeth with traditional endodontic access
cavity, conservative endodontic access cavity, truss end-
odontic access cavity, and ninja endodontic access cavity
designs: an in vitro study,” Cureus, vol. 14, no. 8, Article ID
€28090, 2022.

A.J. Mowlood, A. H. Alj, and A. F. Mahdee, “Cusp deflection
and fracture strength of root canal filled premolars with two
access cavities designs (Conservative vs Traditional),” J Clin
Exp Dent, vol. 14, no. 9, pp. €705-e711, 2022.

E. A. Saberi, A. Pirhaji, and F. Zabetiyan, “Effects of end-
odontic access cavity design and thermocycling on fracture
strength of endodontically treated teeth,” Clinical, Cosmetic
and Investigational Dentistry, vol. 12, pp. 149-156, 2020.

N. Shah, D. Makati, D. Brave, V. P. Singh Rathore, D. Bhadra,
and M. S. Dedania, “Evaluation of remaining dentin thickness
and fracture resistance of conventional and conservative
access and biomechanical preparation in molars using cone-
beam computed tomography: an in vitro study,” Journal of
Conservative Dentistry, vol. 21, no. 3, pp. 324-327, 2018.

A. Maske, V. M. Weschenfelder, F. Soares Grecca Vilella,
L. H. Burnett Junior, and T. A. F. de Melo, “Influence of access
cavity design on fracture strength of endodontically treated
lower molars,” Australian Endodontic Journal, vol. 47, no. 1,
pp. 5-10, 2021.

T. Ozyiirek, 0. Ulker, E. Demiryiirek, and F. Yilmaz, “The
effects of endodontic access cavity preparation design on the
fracture strength of endodontically treated teeth: traditional
versus conservative preparation,” Journal of Endodontics,
vol. 44, no. 5, pp. 800-805, 2018.

A. F. A. Barbosa, E. Silva, B. P. Coelho, C. M. A. Ferreira,
C. O. Lima, and L. M. Sassone, “The influence of endodontic

95801 SUOWILIOD SAITERID 3 |edtjdde U} Ad peeA0B 22 SO YO 88N J0 SB[ 10 ARiq 1T BUIIUQ ABIA UO (SUOTIPUGO-PUE-SLLLBIWIOD"/B 1M AJ2.Iq 1 pUIUO//SANL) SUONIPUOD PUE S | 841 89S *[5Z0Z/T0/02] U0 Aeiq 17 8UIIUO AB|IM * BI0OIS B, 101(dIg Jul 1S ONBES PA BISAIIN Ad TTO8YOTAZ0Z/SSTT OT/10p/W00" o] 1M AReIq1pu |0/ SANY Wol) popeojumod ‘T ‘¥Z0¢ ‘9808



14

(51

[52

[53

(54

]

access cavity design on the efficacy of canal instrumentation,
microbial reduction, root canal filling and fracture resistance
in mandibular molars,” International Endodontic Journal,
vol. 53, no. 12, pp. 1666-1679, 2020.

G. Rover, C. O. de Lima, F. G. Belladonna et al., “Influence of
minimally invasive endodontic access cavities on root canal
shaping and filling ability, pulp chamber cleaning and fracture
resistance of extracted human mandibular incisors,” In-
ternational Endodontic Journal, vol. 53, no. 11, pp. 1530-1539,
2020.

G. Plotino, N. M. Grande, A. Isufi et al., “Fracture strength of
endodontically treated teeth with different access cavity de-
signs,” Journal of Endodontics, vol. 43, no. 6, pp. 995-1000,
2017.

M. Frater, A. Forster, M. Kereszturi, G. Braunitzer, and
K. Nagy, “In vitro fracture resistance of molar teeth restored
with a short fibre-reinforced composite material,” Journal of
Dentistry, vol. 42, no. 9, pp. 1143-1150, 2014.

E. Silva, V. B. Oliveira, A. A. Silva et al., “Effect of access cavity
design on gaps and void formation in resin composite res-
torations following root canal treatment on extracted teeth,”
International Endodontic Journal, vol. 53, no. 11, pp. 1540-
1548, 2020.

The Scientific World Journal

85UB01 SUOLILLIOD) SAIER1D 3|qedldde aup) Aq pausenob ae saolie YO 8sn JO Sa|n. Joj Akeiq18UUO A1 UO (SUOTHPUOO-PUE-SWLB)ALIOD A8 | AeIq 1 Ul [UO//:Sd1Y) SUORIPUOD pue swie 1 84} 89S *[5Z02/T0/02] Uo AfidiTaulluo A8|IM * 2o%8IS BT, 1011q14 Jul IBS OB eS Pd BISPAIUN AQ TTO8YIT/7202/SSTT OT/I0P/W0d A8 | ARIq1jBu UO//Sciy Wouy papeoiumod ‘T ‘vZ02 ‘9808



	Influence of Cavity Designs on Fracture Resistance: Analysis of the Role of Different Access Techniques to the Endodontic Cavity in the Onset of Fractures: Narrative Review
	1. Introduction
	2. Materials and Methods
	2.1. Expert Consultation
	2.2. Consistency Checks
	2.3. Translations
	2.4. Inclusion Criteria
	2.5. Exclusion Criteria

	3. Results
	4. Discussion
	4.1. Resistance of Fracture

	5. Conclusions
	Data Availability
	Conflicts of Interest
	Authors’ Contributions
	Supplementary Materials
	References




