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ABSTRACT

The aim of this survey is to assess the knowledge, attitude and opinion on various types of access cavity preparations in posterior
teeth among endodontists and post graduate students in south India. A questionnaire containing 15 questions were formulated
and circulated through electronic media among various dental practitioners in India. This survey revealed that more than two-
thirds of the respondents had knowledge about various types of access cavity preparations in posterior teeth in Endodontic. Most
of the respondents felt that this treatment strategy should be incorporated into dentistry. However, the results indicated that more
than one third of the respondents were not aware of the techniques and steps involved in these minimally invasive endodontic
procedures. The results reflected that most of the dentists have knowledge about various types of access cavity preparations
in posterior teeth and are keen on practicing the same. However, the results also showed that most of the dentists wanted the
implementation of the procedures in an effective way to reach out to the patients.
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INTRODUCTION

The objective of root canal treatment is to render
the root canal free of microbes which is virtually
impossible in reality. In the quest of eradicating
microbes from the root canal, the clinician should
also make sure to conserve the tooth structure
as much as possible; because extensive removal
of tooth structure while doing the preparation
might weaken the remaining tooth structure
which can adversely affect the prognosis of the
tooth. Hence it is always imperative to employ
minimal invasive endodontic procedures while
doing root canal treatment [1].

This sort of minimalistic approach always begins
with the firststep in the root canal procedure, that
is, access cavity preparation. The three factors of
a successful root canal therapy are access cavity
preparation, cleaning, disinfecting and shaping

the canal and 3D obturation of the canal which
should give a fluid tight seal to the canal [2] Out
of the three factors, access cavity preparation
poses a greater challenge to the clinician. This
is because inadequate or improper access cavity
preparation may lead to hindrance in locating
the canal, negotiating the canal, instrumenting
the canal and subsequent procedures thereafter

[3].

For a long time, clinicians have been practicing
GV Black’s method of access cavity preparation
which is called the ‘Traditional endodontic
access cavity’ (TEC) which provides straight
line access and provides adequate room for
biomechanical preparation of the canal [3].
However, this mode of preparation does not
allow for conservation of tooth structure.
A lot of tooth structure is sacrificed in this
approach which might necessitate a proper post
endodontic restoration that can help stabilize
the remaining tooth structure [1,4]. This may
hamper the resistance to fracture under loading.
Hence offlate, new and modern approaches are
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cropping up in the field of endodontics which
makes it for conservation of tooth structure as
well as proper biomechanical preparation [4].

The recent evolution is the ‘Conservative
Endodontic Access Cavity’ (CEC) proposed by
Clark et al. in which there is a revolutionary
shift from traditional approach to minimalistic
approach wherein there is a greater dentin
preservation and idealization of endodontic-
restorative interface. The main objective of CEC s
to preserve the tooth structure and pericervical
dentin [5].

Nevertheless, the basic concept of minimally
invasive endodontics is still related to the
conservation of sound tooth structure during
access cavity preparation, scouting the canal,
glide path, and mechanical instrumentation
[6]. For this reason, the recent instruments
have adopted the aspects of minimally invasive
concepts and philosophy [6]. The topic is
still controversial as the minimally invasive
endodontics concept is responsible for a less
efficacious irrigation, cleaning and disinfection
of the root canal system [7] However, new
irrigation protocols and disinfecting devices
and antibacterials incorporating the principles
of nanotechnology have been emerging off
late. Hence this can be an answer to the above
mentioned accusations [8].

MIE refers to the removal of dentin minimally
during the all three phases of a root canal
procedure: (1) Coronal access preparation; (2)
Radicular preparation apically and (3) Flaring
of the canal which is connecting the coronal
preparation to the apical preparations [8].

To evaluate biological success and survivability
of the tooth there are three essential aspects in
endodontics that a clinician should keep in mind
which are mentioned as follows [6-8].

v/ Biological success can be gained by removal of
the microbes from apical 3 mm to 4 mm

v With the minimalistic approach and minimal
removal of the tissue in the coronal two-thirds
of the root, there are chances of long-term
survivability of the tooth.

v A proper access to the root canal from both
coronal and apical aspect is critical.

The human stomatognathic system creates a lot
of demands on human mastication and impacts

the long term outcomes clinically which remain
as a gold standard for evidence. Evidence is
there that not only in endodontically treated
teeth but also in normal tooth fracture can occur
under physical loads. It stated that without
any endodontic treatment, all teeth, especially
molars, can fracture [8].

Once a fracture begins in the root, it serves as
a pathway for accumulation of bacteria, food
debris and forming necrotic tissue which causes
inflammation of the apical periodontium. Yeh et
al. suggested that heavy masticatory forces can
cause root fracture [7].

Henceforth, this revolutionary approach of MIE
may change the dynamics of endodontics in
future and can shift the focus from ‘extension
for prevention’ to ‘prevention of extension.” A lot
of scope can be provided to lay a new platform
to build up modern approaches to conserve the
tooth structure and work in the best interest of
patients [1,4].

We have numerous highly cited publications on
well-designed clinical trials and lab studies [9-
25]. This has provided the right platforms for us
to pursue the current study. The aim of this study
is to assess the awareness among endodontists
and post graduate students on different types of
modern endodontic access cavity preparations
in posterior teeth.

MATERIALS AND METHODS

A cross-sectional study was conducted across
dental practitioners practicing in Chennai. A
questionnaire consisting of 15 questions were
formulated. These questions were divided into
three parts, namely, knowledge, attitude and
practice. Based on the responses from various
dental practitioners to this multiple choice based
questionnaire, the survey was analysed. This
questionnaire was circulated through electronic
media. The participants of this survey belonged
to various fields of dentistry across Chennai.

RESULTS AND DISCUSSION

In this study, it is seen that most of the
practitioners (92.7%) are aware of various
conservative access cavity preparations and its
modifications. Among the participants, 66% of
them came to know about this through articles
and 55% came to know through professors.
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55% of the participants find that ninja access
cavity preparation has a better access to canal
orifice and also 44% of the population opine
that ninja access cavity preparation has a good
prognosis on the remaining tooth structure. It
can be inferred from this data that most of the
practitioners are aware of ninja access cavities
compared to other conservative access cavity
preparations. However, 55% of the practitioners
opine that all types of conservative access
cavity preparations have a better influence on
the remaining tooth structure. On the contrary
to the previous studies, in this survey 43% of
the dentists find better enabling of cleaning
and shaping of the canals after access cavity
preparation. 53% of the population finds that all
types of CEC preparations are wiser compared
to traditional access cavity preparations. But
46.8% of the participants opine that these
modified conservative preparations may or may
not be required at all times in the clinical set up
(Figures 1 to 15).

And also most of the practitioners feel that this
topic should be incorporated in the post graduate
curriculum. Also a lot of awareness should be
created about minimally invasive endodontic
procedures and the technique of doing them.
Various hands on courses should be conducted
to teach about these techniques to the already
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Figure 1: Bar graph showing the association between the gender
of the participants and responses to the knowledge of participants
on types of access cavity preparations in posterior teeth. X axis
denotes the gender; Y axis denotes the number of responses. The
association was analyzed using Chi square test and was found to be
statistically not significant, [chi square value=2.738; p value=0.09
(p>0.05)] which is not significant. We can infer that both males
and females have approximately equal knowledge but females
have slightly better awareness (46.85%) towards access cavity
preparation of posterior teeth.
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Figure 2: Bar graph showing the association between the gender
and responses to the source of knowledge of participants on types
of access cavity preparations in posterior teeth. X axis denotes the
gender, Y axis denotes the number of responses, The association
was analyzed using Chi square test and was found to be statistically
not significant, [chi square value=4.127; p value=0.2 (p>0.05)],
proving that both males have acquired slightly better (51.35 %)
knowledge about different types of access cavity preparations in
posterior teeth equally from textbooks, articles, colleagues and
professors.
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Figure 3: Bar graph showing the association between the gender
and responses to the types of access cavity preparations in
posterior teeth. X axis denotes the gender, Y axis denotes the
number of responses, the association was analyzed using Chi
square test and was found to be statistically not significant,[chi
square value=2.77; p value=0.59 (p>0.05)], proving that both
males and females are equally aware of the types of access cavity
preparations with males having a better awareness of all types of
preparation (53.15%).

practicing endodontists. In this way, a detailed
and thorough knowledge should be provided
about these latest minimally invasive endodontic
procedures and should be incorporated in the
clinical set up in the best interest of the patient.
But one should also keep in mind about the
potential shortcomings of these procedures
and extensive research should be done to
provide evidence to suggest these procedures
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Figure 4: Bar graph showing the association between the gender
of the participants and responses to the types of access cavity
preparations in posterior teeth. X axis denotes the gender; Y
axis denotes the number of responses. The association was
analyzed using Chi square test and was found to be statistically
not significant, [chi square value=1.46; p value=0.83 (p>0.05)],
proving that both males and females are equally aware that all
types of access cavity preparations have equal access to the canal
orifices, with better awareness among males regarding ninja
access cavity preparation (27.03%).
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Figure 5: Bar graph showing the association between the gender
of the participants and responses to the types of access cavity
preparations in posterior teeth. X axis denotes the gender, Y axis
denotes the number of responses. The association was analyzed
using Chi square test and was found to be statistically not
significant,[chi square value=2.62; p value=0.53 (p>0.05)], proving
that both males and females equally opine that all types of access
cavity preparations have equal influence on the remaining tooth
structure with females having slightly better knowledge(28.85%)
towards influence of access cavity preparation on remaining tooth
structure.

as alternative to conventional endodontic
procedures before exclusively incorporating and
embracing these procedures into clinical set up.
58.7% of participants feel that these modified
minimally invasive endodontic procedures can
change the future of endodontics.

[t is almost intractable to eliminate the microbes
in the root canal and impossible to render root
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Figure 6: Bar graph showing the association between the gender
of the participants and responses to the types of access cavity
preparations in posterior teeth. X axis denotes the gender; Y
axis denotes the number of responses. The association was
analyzed using Chi square test and was found to be statistically
not significant, [chi square value=0.32; p value=0.59 (p>0.05)],
proving that both males and females equally opine that all types of
access cavity preparations have better fracture resistance.
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Figure 7: Bar graph showing the association between the gender
of the participants and responses to the types of access cavity
preparations in posterior teeth. X axis denotes the gender, Y
axis denotes the number of responses. The association was
analyzed using Chi square test and was found to be statistically
not significant,[chi square value=4.82 ; p value=0.18 (p>0.05)],
proving that both males and females equally opine that all types
of access cavity preparations are conducive to prepare in a clinical
set up.

canal systems of teeth bacteria-free. This was
inferred after extensive research. The main
objective of root canal treatment is to eliminate
microorganisms from the root canal system and
thereby prevent reinfection after the treatment
[9] Herbert et al. proposed the objectives of
cleaning and shaping. This included mechanical
and biological objectives to clean and shape
the root canal [16]. These objectives helped to
promote the success of root canal therapy. In the

pursuit of eradicating microorganisms from the
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Figure 8: Bar graph showing the association between the gender
of the participants and responses to the types of access cavity
preparations in posterior teeth. X axis denotes the gender; Y
axis denotes the number of responses. The association was
analyzed using Chi square test and was found to be statistically
not significant, [chi square value=2.62; p value=0.58 (p>0.05)],
proving that both males and females equally opine that all types of
access cavity preparations have better prognosis.
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Figure 9: Bar graph showing the association between the gender
of the participants and responses to the types of access cavity
preparations in posterior teeth. X axis denotes the gender; Y axis
denotes the number of responses. The association was analyzed
using Chi square test and was found to be statistically not
significant, [chi square value=2.20; p value=0.5 (p>0.05)], proving
that both males and females equally opine that all types of access
cavity preparations are conservative in preparation with females
having slightly better knowledge (36.04%) towards conservative
access cavity preparations.

canal the clinician should make sure that there
is no extensive damage to the tooth structure
which might lead to the loss of tooth structure in
the process [26] Before starting the endodontic
procedure, a proper diagnosis and treatment
plan should be devised which involves minimal
invasive approach. During access opening one
should see if the following characteristics are
present: minimal removal of tooth structure,
biomechanical preparation of the root canal to
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Figure 10: Bar graph showing the association between the gender
of the participants and responses to the types of access cavity
preparations in posterior teeth. X axis denotes the gender; Y axis
denotes the number of responses. The association was analyzed
using Chi square test and was found to be statistically not
significant, [chi square value=.162; p value=0.9 (p>0.05)], proving
that both males and females equally opine that all types of access
cavity preparations are wiser access cavity preparations.
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Figure 11: Bar graph showing the association between the gender
of the participants and responses to the types of access cavity
preparations in posterior teeth. X axis denotes the gender; Y
axis denotes the number of responses. The association was
analyzed using Chi square test and was found to be statistically
not significant, [chi square value=1.62; p value=0.6 (p>0.05)],
proving that both males and females equally opine that all types
of access cavity preparations have better access for cleaning and
shaping with females having slightly better knowledge (23.42%)
on access cavity preparations that have better access for cleaning
and shaping.

preserve as much dentin as possible, retention
of tooth structure. These approaches are known
as Minimally Invasive Endodontics which can
change the future of dentistry [27]. These less
invasive procedures are also called ‘Endolight’
[28].

This minimally invasive endodontic treatment
approaches which is called ‘Endolight’ has the
following advantages:
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Figure 12: Bar graph showing the association between the gender
of the participants and responses to the types of access cavity
preparations in posterior teeth. X axis denotes the gender; Y
axis denotes the number of responses. The association was
analyzed using Chi square test and was found to be statistically
not significant, [chi square value=1.12; p value=0.03 (p<0.05)],
proving that males (52.8%) assume that all types of access cavity
preparations are required in posterior teeth.
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Figure 13: Bar graph showing the association between the gender
of the participants and responses to the types of access cavity
preparations in posterior teeth. X axis denotes the gender; Y
axis denotes the number of responses. The association was
analyzed using Chi square test and was found to be statistically
not significant, [chi square value=2.20; p value=0.043 (p<0.05)],
proving that males (51%) assume that this subject be included in
the postgraduate curriculum.

1. Preservation and retaining structural integrity

of the tooth [2].

2. Simplifies the treatment procedures which
thereby avoids treatment complications [29].

3. These procedures may cause little pain.

4. Reduces the cost and inconvenience for
patients [29].

Modern access cavity designs include the
following [1,2,7,28,29].

a) Conservative Endodontic Access Cavity
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Figure 14: Bar graph showing the association between the gender
of the participants and responses to the types of access cavity
preparations in posterior teeth. X axis denotes the gender; Y axis
denotes the number of responses. The association was analyzed
using Chisquare testand was found to be statistically notsignificant,
[chi square value=2.80; p value=0.04 (p<0.05)], proving that males
(52%) assume that minimally invasive endodontic techniques to
be employed in clinical set up.
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Figure 15: Bar graph showing the association between the gender
of the participants and responses to the types of access cavity
preparations in posterior teeth. X axis denotes the gender; Y
axis denotes the number of responses. The association was
analyzed using Chi square test and was found to be statistically
not significant, [chi square value=0.92; p value=0.82 (p>0.05)],
proving that both males and females assume that this subject
can change the dynamics of Endodontics in a fruitful way with a
slight inclination of males (31.53%) having this tendency to the
incorporation of these techniques in Endodontics.

b) Ninja Endodontic Access Cavity

c) Orifice-Directed Dentin Conservation Access
Cavity

d) Truss access cavity preparation
e) X access cavity preparation

f) Calla Lily Enamel Preparation

Conservative endodontic access cavity
John Khademi and David Clark modified the
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conventional access cavity preparation and
developed a conservative endodontic access
cavity preparation to reduce the removal of
tooth structure at the same time maintaining
the structural integrity of the tooth for its long-
term survival and function of endodontically
treated teeth [2]. In this method, the teeth are
accessed at central fossa and extended in a
direction necessary to detect canal orifices, thus
preserving the pericervical dentin, a part of the
pulpal floor and remaining tooth structure [29].
Conservative endodontic cavity preparation was
introduced to minimize the risk of fracture of
endodontically treated teeth. However in a study
done by Taha et al, Conservative and traditional
endodontic  cavity  preparation  showed
almost similar fracture strength, which was
comparatively lower than the intact teeth [30].
In another study done by Renato et al in maxillary
premolars, he concluded that regardless of the
type of access cavity preparation, CEC which
preserves the marginal ridge did not exhibit
resistance to fracture or failure modes or stress
distribution [31].

Ninja endodontic access cavity

Ninja access cavity preparation is also called
point access cavity preparation [32]. In this type
of preparation, the oblique projection is towards
the central fossa of the root orifices in an occlusal
plane [31]. It is in parallel direction with the
enamel at an angle of 90° or more to the occlusal
plane. This makes it easier to trace the root canal
orifices from any varied angulation [33]. Here
comes the importance of soffit/banking which
is nothing but the tiny lip or cornice of pulp
chamber roof which can vary from 0.5mm to 3
mm. This stepped access cavity preparation is
important in preserving the pericervical dentin
[33]. However, there are certain complications
such as fracture of files and canal transportation
in teeth with these preparations due to difficulty
in locating canals such as MB2 and difficulty in
achieving straight line access [32].

Orifice-directed dentin conservation access
cavity/‘truss’ access cavity

Rationale of this design is to preserve the dentin.
A truss of dentin is left behind between the two
access cavities that have been prepared. In this
way, separate access cavity preparations are
made to approach the canals [6]. For example,
in mandibular molars, two separate access

cavity preparations are made to approach the
mesial and the distal canals whereas in maxillary
molars, the mesiobuccal and the distobuccal
cavities are together approached in one cavity
and a separate access cavity preparation is made
for the palatal canal is made [26].

Calla lily enamel preparation

When traditional parallel-sided access cavity
preparation is compared with the Cala Lilly
enamel preparation, unfavourable C factor and
poor enamel rod engagement while cutting
are typically present [4]. These features are
also noticed when removing old amalgam or
composite restorations. The enamel is prepared
at 45 with the Calla Lily shape. This modified
preparation will allow involvement of nearly the
entire occlusal surface [16].

These above-mentioned modified preparations
enhance the fracture resistance of the tooth
by preserving the maximum amount of dentin
[34] However, the instrumentation efficacy is
questionable when compared to traditional
accesscavitypreparations[34].Thelackofclinical
judgement may lead to inaccuracy while cleaning
and shaping. This may also lead to iatrogenic
errors [5]. There is lack of appropriate clinical
evidence to prove that conservative access cavity
preparations are an alternative to traditional
access cavity preparations. In case of maxillary
molars, it was found in a study that negotiation
of MB2 canal was lower in conservative access
cavity preparations compared to traditional
access cavity preparations [36]. Nonetheless, the
conservative access cavity preparations allow
for the preservation of maximum sound dentin
thus increasing the fracture resistance of the
tooth [35].

According to the study done by [4], it was
concluded that conservative endodontic access
cavities such as CECand NEC had animpactin the
increased fracture strength of teeth compared
with those with TEC. Moreover, restored CEC and
NEC did not play a role in reducing the fracture
strength, but they did influence the fracture
pattern of intact teeth. On the contrary to the
studies done previously, in this survey 43%
of the dentists find better enabling of cleaning
and shaping of the canals after access cavity
preparation [16].

According to a study done [5,16] Truss access
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cavity preparation did not increase the fracture
strength of endodontically treated teeth in
comparison with CECs and TECs. Moreover,
the loss of mesial and distal ridges reduced the
fracture strength of teeth significantly.

Also the amount of stress distribution within the
teeth may differ in traditional endodontic access
cavity preparation and conservative access
cavity preparation. According to a study done by
Chad Allen, he demonstrated via finite element
analysis that the stress distribution within
the remaining tooth structure was higher in
traditional access cavity preparation compared
to conservative access cavity preparations [36].

The main limitation of this study is that it relies
on the questionnaire based survey rather than
direct evaluation and comparison of the data.
The results are based on the knowledge and
opinion of the practitioners and also the study
is restricted to only the types of different access
cavity preparations but not their methods
[37,38].

CONCLUSION

The above minimally invasive procedures are
all devised in the best interest of the patient
and also the minimally invasive endodontic
procedures demand the use of microscopes,
ultrasonics, ultramodern file systems which
can aid in thorough cleaning and shaping of the
canals and also requires the clinician to have in
depth knowledge and expertise to perform these
procedures.

But one should also keep in mind about the
limitations and shortcomings of these procedures
which outweigh the benefits associated with
these procedures. These procedures are
commonly prone to iatrogenic errors which may
compromise the outcome. However extensive
research should be carried out to prove these
procedures as an alternative to traditional
procedures.
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