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Abstract received the same treatment with the ninja technique and

The study aimed to evaluate the remaining dentin
thickness in the peri-cervical region after different access
cavity preparations. The study included 30 extracted
mandibular molars which were divided into three groups
(n=10) based on the access cavity preparation technique.
Group | received a conservative access preparation using

the Clark and Khademi technique, while Group Il and 111

truss preservation technique, respectively. CBCT scans
were taken before and after access cavity preparation to
measure the dentin thickness. The data was statistically
analyzed using SPSS version 24.0, and one-way
ANOVA with post hoc analysis was used to compare the
mean differences between the groups. The results

showed that the conservative access preparation had the
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highest mean value of 15.79 + 4.1, followed by the truss
preservation technique with a mean value of 10.12 + 3.8
and the ninja technique with the lowest mean value of
8.0 £ 3.7. There was a statistically significant difference
between the three groups (p=0.001). This study
concluded that the conservative access cavity
preparation technique may be preferred over the other
techniques as it preserves the most dentin thickness in
the peri-cervical region.

Introduction

Mandibular first molars are by far the most affected
tooth by carious lesions®. Toxins leaching out through
dentinal tubules due to carious lesions can devitalize the
pulpal tissue’. Molars being most actively engaged in
grinding, are most susceptible to attrition. Many a time,
these cases need intentional root canal therapy®. Either
because low-grade chronic inflammation has devitalized
the pulp tissue or because of prognostic concerns®.
Traditionally access opening would mean gaining
“straight-line access” to the canal orifice. This means
completely “de-roofing” the pulp chamber and making a
cavity diverging from the pulp floor*. It was believed
that this would facilitate optimal root canal cleaning,
shaping, and orifice location®. Unrelated to the objective,
extensive removal of healthy tooth structure to gain
straight-line access to the canal orifice seems
unnecessary.

This idea of conservative access opening was first put
forward by Dr.David Clark and Dr. John khademi in
the early 2000s°®. The advent of operating microscopes in
dentistry (OM), digital imaging and planning modalities,
modern nickel-titanium instruments, and innovative
irrigation systems has made this idea very realistic.
Magnification has become an indispensable part of
endodontic practice, not just for visualizing the operating

area but also for diagnosis and treatment planning.
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Dental loupes with at least 3.5 X Magnification, dental
operating microscopes are recommended to optimize the
pulp floor colour change and orifice locating ability”S. It
has been found that human eyes are most likely to miss
the subtle colour changes and some minuscule
phenomena (e.g., gas released from dissolving organic
tissue, accumulation of debris around the root canal
orifice, etc.) that are crucial for canal location®. Dental
operating microscopes and loops also aid the ergonomics
and ease of working and reduce the risk of cervical
spondylosis in practitioners®2°,

Digital imaging enables clinicians to view the
radiographic image in the magnified aspect, which is
impossible with film X-rays*. Digital imaging can
capture the finer details with lower radiation dosage**2.
Post-processing of images is also a significant advantage
of digital imaging. Adjustments in contrasts, shadows,
highlights, tint, white balance, and 3D rendering and
slicing enable the clinician to enhance the image quality
to better view the area of interest. The software used to
view these images are in-built with tools to improve
visual quality and aid measurement of lengths and
angles. Some specialized software is also designed to
fabricate the models to enhance treatment accuracy®2.
Radiographic digital imaging modalities include Photon
plates(PSP),  Radiovisiography (RVG),

“Cone-beam computed tomography (CBCT), and micro-

stimulated

computed tomography(micro-CT)”. PSP or RVG is used
to obtain 2D images. However, CBCT and micro-CT
provide more details in multiple planes(3). Using CBCT
in regular practice poses an ethical dilemma because of
the increased radiation dosage*.

Root canal therapy is intended to preserve tooth structure
by complete disinfection of complex canal anastomosis,
followed by rehabilitation while preventing reinfection?.
found that mechanical

Researchers cleaning is

Page 1 4



Dr. Abeer Mishra, et al. International Journal of Dental Science and Innovative Research (1JDSIR)

insufficient to render a canal infection free®. File
systems subjected to testing could not touch most canal
surfaces. Thus, irrigation is essential to dissolve the
organic tissue untouched by file systems?®. Irrigation
solutions are also crucial in lubricating the canal and
killing microbes®. However, the ability of irrigants to
reach the apical third is questionable. The capillary
effect of canals prevents irrigation from reaching the
apical third and lateral canals?’.

Novel irrigation systems enable the irrigant to reach
these hard-to-reach areas and enhance antimicrobial and
tissue dissolving ability. Sonic and ultrasonic activation
of irrigants was more effective than manual agitation in
rinsing the apical third?®,

The objective of the conservative design is 3D soffit and
peri cervical dentine (PCD) preservation. Soffit is a term
adopted from architecture, which means the ventral
aspect of an architectural structure e.g. the downside of a
roof. In endodontology, the soffit represents the ventral
aspect of the pulp chamber roof. PCD is dentine adjuant
to crestal bone, or cemento-enamel junction or pulp
floor, 4mm above and 4mm below the reference point®.
Studies have shown that teeth treated with conservative
access  openings show  better  biomechanical
performance’®?, It was found that conservative access
openings improved fracture resistance of teeth
significantly than that associated with the traditional
method. However, pulp space cleaning ability remained
unaffected by this change in the access design.
Decreased bonded area of post-endodontic restoration
also reduced the microleakage in vitro?.

These advantages encouraged clinicians and researchers
to constrict the access opening design further. Thus,
Ninja (ultra-conservative) access and truss access cavity
were introduced. Truss endodontic cavity is designed to

preserve the tooth structure by accessing mesial and

©2023 1IDSIR, All Rights Reserved

distal canals separately and leaving a truss of tooth
structure in between??. Studies evaluating fracture
confrontation potential of teeth treated with truss
endodontic access cavities show a substantial increase in
fracture resistance compared to conventional design of
access cavities?®. Moreover, the design of access
seemingly has no influence on canal locating and even
mid-mesial canal discovering abilities**. No adverse
effects on canal cleaning and shaping ability were
observed when truss access design is prepared??. Canal
shaping and cleaning ability are studied in terms of the
percentage of canal walls untouched, centering ability,
apical transportation, and debris extrusion®24, However,
fracture resistance is reduced if the marginal ridge is
missing, and the difference becomes insignificant?®. The
aim of this study is to compare the influence of three
techniques of access cavity preparation on the remaining
dentinal thickness at peri cervical area both before and
after access cavity preparations by CBCT imaging.”
Methodology

A total of 30 mandibular molars extracted due to
prosthodontic  or  periodontal ~ concerns  were
obtained(figure. 2) . The inclusion criteria were
mandibular first molars without prior restoration or
crack lines, and the exclusion criteria were extensively
carious, previously restored, or fractured teeth, as well as
those with internal or external resorption.

The 30 extracted mandibular molars were disinfected
with 5.25% sodium hydrochloride and stored in formalin
until the day of the study. Pre-treatment CBCT was
performed to measure the dentinal thickness in the peri-
cervical region(figure.4). The samples were divided into
three groups (n=10) according to the access cavity
preparation: Group | with a conservative access
preparation using the Clark and Khademi technique

under 30X magnification of a microscope and patented

Page 1 5



Dr. Abeer Mishra, et al. International Journal of Dental Science and Innovative Research (IJDSIR)

with #8-K and #10-K files; Group Il and Il received the

same treatment as Group | except for access preparation

using the ninja technique and truss preservation
technique respectively (figure.3).

The CBCT (Planmeca ProMax 3D) was used to scan
each tooth. Before access cavity preparation, the image
was kept in a small field of view (8x8 cm) at 90 kVp and
6.5 mA for 12 seconds with a 200 pum voxel size to
determine the morphology of the pulp chamber. After
the access cavity preparation, post-treatment CBCT was
performed to measure the remaining dentinal thickness
at the peri-cervical region. The percentage of volume
lost in all three access preparation technigues of

tomograms was selected for each sample(figure. 5,6,7.)
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Figure 6

Figure 7

Figure 2
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Statistical Analysis

“Statistical Analysis was done in SPSS version 24.0 The
descriptive statistical analysis was done for mean and
standard devaiation values. Intergroup comparison was
done with One way Anova and post hoc analysis
parametric test was used for assessing the mean

difference. A statistical significant level was kept at

p<0.05".
Results
95% Confidence
Interval for Mean
Std. Lower Upper
Groups N | Mean Deviation Std. Error | Bound Bound
CONS 10 | 15.7920 4.15592 1.31422 12.8190 18.7650
ULTRA 10 | 8.0060 3.71366 1.17436 5.3494 10.6626
TRUSS 10 | 10.1240 3.85484 1.21901 7.3664 12.8816
Total 30 |11.3073 5.04264 .92066 9.4244 13.1903

Tablel: Mean distribution of the groups

Table 1 represents the mean distribution of the groups as
follows, in which conservative, ultra-conservative and
truss has the mean of 15.79 +4.1,8.0 +3.7,10.12 + 3.8
respectively. Maximum mean was observed in
Conservative followed by truss and ultra-conservative
group.

Mean Distribution

20
15.752
15
10.124
10 8.006
5 . I

CONS ULTRA TRUSS

Graph 1: Mean distribution of Conservative, Ultra-

conservative and Truss

Sum of Mean

Squares Df Square F Sig.
Between

324.113 2 162.057 10.587 .001*
Groups
Within Groups | 413.305 27 15.308
Total 737.418 29

Table 2: Inter Group Evaluation Between The Groups
Table 2 represents the inter group evaluation between all

the three groups.

©2023 1IDSIR, All Rights Reserved

“*P value, highly statistical significant difference was
observed at 0.001°

“On intergroup comparison there was a highly statistical
significant difference that was observed between the
groups at p = 0.001. The F value evaluated is 10.58 with
a mean square of is 162.05. There is a significant
difference observed between the groups.”

Table 3: The Post Hoc Tukey Analysis of Intergroup

Comparison

Subset for alpha = 0.05
GROUPS N 1 2
ULTRA 10 8.0060
TRUSS 10 10.1240
CONS 10 15.7920
P value 457 1.000

POST HOC VALUES OF GROUP

10.124

2006

ULTRA TRUSS CONZ

Graph 2: Post Hoc analysis of Ultra-conservative,
Truss and Conservative group

“On post hoc analysis the Ultra-conservative, Truss and
Conservative group values were observed to be 8.0,
10.12 and 15.79 respectively at subset for alpha 0.05.
There was no significant difference observed. On
analysis, Conservative group has the maximum value
followed by Truss and Ultra-conservative.”

Discussion

The three vital steps in endodontic therapy comprises of
biomechanical instrumentation, complete disinfection, as

well as hermetic sealing of the canal space. The design
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of access cavity preparation should be such that it
facilitates linear access to the apex in straight canals and
to the first curvature in curved canals®.

The traditional access design provides an outward flare
or a straight path up to the apex of a tooth2. The constant
emphasis on the conservancy or minimal removal of
natural tooth assembly led to the introduction of
modified access preparations®. Clark and Khademi in the
early 2000s advanced the access cavity design by
minimally removing and preserving the natural tooth
structure. The objective of this design was 3D soffit and
peri-cervical dentine preservation®®, Another approach to
a conservative access cavity was to prepare separate
cavities to approach the canals. This orifice-directed
design is termed a “ Truss” access cavity. These access
cavities leave a corbel of dentinal structure amid the two
cavities access that have been prepared?. One more
approach where the access cavity outline diagonal
projection is prepared near the central fossa of the root
orifices in an occlusal plane was introduced. In this
cavity design, the access is analogous with the enamel
cut perpendicular or greater angulation to the occlusal
axis making it easier to find the openings of the root
canal even from the dissimilar visual angulations®.
Traditional design of access to pulp chamber prepared
significantly compromises tooth structure in the peri-
cervical dentin region. Modified access preparations
conserve the dentin in the peri-cervical region that
(extends “4 mm above and 4 mm apical to the crestal
bone”). Dentinal tissue preservation improves fracture
resistance thereby improving the long-term prognosis of
a tooth3,

Root canal therapy is intended to preserve tooth structure
by complete disinfection of complex canal anatomy,
followed by rehabilitation while preventing reinfection?.

However, the chemo-mechanical preparation weakens

©2023 1IDSIR, All Rights Reserved

the tooth structure®’. It is due to gross reduction of
natural tooth structure. To overcome this shortcoming of
root canal therapy conservative designs were proposed.
The objective of the conservative design is 3D soffit and
peri cervical dentine (PCD) preservation. Peri-cervical
dentine is dentine adjuvant to crestal bone,
cementoenamel junction or pulp floor, 4mm above and
below the reference point'®. Studies have shown that
teeth treated with conservative access openings show
better biomechanical performance. It was found that
conventional access opening increased fracture
resistance of teeth significantly when compared with the
method28*29'31'33.

cleaning ability remained unaffected by this change in

traditional However, pulp space
the access design'#?224, Decreased bonded area of post-
endodontic restoration also reduced the microleakage in
vitro?,

These advantages encouraged clinicians and researchers
to constrict the access opening design further. Thus,
Ninja (ultra-conservative) access and Truss access
cavity were introduced?%%, Truss endodontic cavity is
designed to retain the natural, unaffected tooth structure
by accessing mesial as well as distal canals separately
and leaving a truss of tooth structure in between?,
Studies evaluating resistance to mechanical failure of
teeth treated with truss design of endodontic access
cavities show a noteworthy increase in fracture
resistance compared to traditional design of access
cavities. Moreover, the design of access cavity
seemingly has no impact on canal locating and even
mid-mesial canal discovering abilities*®*". No adverse
effects on canal cleaning and shaping ability were
observed that was truss access design dependent. Canal
shaping and cleaning ability are studied in terms of the
percentage of canal walls untouched, centering ability,

apical transportation, and debris extrusion#2438,
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The present study evaluated the impact of three distinct
designs of the access to pulp chamber prepared, that is
“conservative access cavity, Truss access cavity, and
ultra-conservative access cavity”, on the volumetric loss
of dentinal structure at peri cervical area. The access
cavity was prepared under the magnification placing the
tooth mounted on a wax rim at an angle to achieve a
precision that simulates clinical situations. Ergonomic
posture was maintained throughout the procedure. Use
of magnification is must when a conservative access is
planned. Gabriela Rover et al. showed that there is
increased incidence of missing canals when ultrasonics
and magnification aids is not used®. CBCT produces
more accurate three-dimensional imaging of the
maxillofacial skeletal structures at a radiation dose
pointedly lesser than traditional CT scans. They are
more accurate to access the morphologies of tooth and
root canals'.The CBCT imaging system and software
were utilised to evaluate the structure loss. CBCT
provides precise three-dimensional information reducing
the chances of iatrogenic damage along with tools of
measurement built into the software'?.

Mandibular molars were selected for the study as they
are the teeth most affected by caries and wasting and
most frequently require root canal treatment®. They
also are teeth most frequently encountered with vertical
root fracture after receiving root canal treatment.

The burs that were chosen for this study were endoguide
burs as recommended by Dr David Clark and Dr John
Khademi. These burs cause minimal amputation of
tooth structure and also decrease chances of gauging?®.

In our study the mean value of peri-cervical dentine in
conservative group was found to be 15.79 , in Truss
to be 10.12,

ultraconservative group 8.00. This revealed that

group it was found while in
maximum mean was observed in conservative group

©2023 1IDSIR, All Rights Reserved

subsequent to truss group and further followed by ultra-
conservative group.

Saeed et al pointed out current evidence available in the
literature is insufficient to ascertain the superiority of a
cavity design®. Hence this research was planned to
explore and estimate the conservative nature of the
designs of access when prepared with Endo guide burs.
Our study generated evidence that is comparable to
findings of Reddy et al. and Santosh et al.
Ultraconservative design and truss access design is
much more efficient than conservative access design in
conserving peri-cervical volume of dentinal tissue33,
The mean difference of Conservative group with
Ultraconservative group and Truss group is 7.7 and 5.6
respectively with a statistically significant difference
observed at p < 0.05. A vastly noteworthy variance was
seen between Conservative group and Ultraconservative
group with p-value at 0.001. The mean difference
between Ultraconservative group and Truss groups was
2.1 in which no statistically noteworthy variance has
been detected at p < 0.05.

Traditional straight-line access was taught to facilitate
optimal root canal cleaning, shaping, and orifice
location(1-3). This

magnification aids and flexible instruments were not

belief was only true when

introduced to dentistry®’. Unrelated to the objective,
extensive removal of healthy tooth structures to obtain
linear approach to the canal orifice seems unjustified,
more particularly in this modern era.

Outcomes of our research are also in accordance with the
results of Patil et al. who demonstrated no significant
variation in resistance to fracture between truss
endodontic access cavity and ultra conservative
endodontic access cavity designs. The reason behind this
being, similarity in cross sectional area and volume of

access cavity design®.
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On contrary to our results Dan wang et al. demonstrated
that guided access to pulp chamber cavity group caused
most dentine preservation followed by conservative
access to pulp chamber cavity group and traditional
endodontic access cavity group with statistical difference
being insignificant in guided and conservative
preparation of access caviety*!.

Our findings are not in accordance with the results of
Sudarshan et al who evaluated the volumetric loss of
dentinal tissue in the peri-cervical region caused by
traditional, truss, and conservative access cavities. Their
result demonstrated significant difference statistically
among all three groups®2.

Researchers have demonstrated a lack of relationship
between the volumetric loss of dentine at the peri-
cervical area of the conservative access cavities and the
ability of instruments to clean the canal. Even the
centring ability is unaffected by the conservation of peri-
cervical dentine. The ability of irrigation solutions to
dissolve pulp tissue at various levels that is, at the
coronal one-third, middle third and apical third of root
canals, also remains unchanged by the conservation of
pericervical dentine?’41,

The most used techniques of irrigation include negative
pressure irrigation, conventional positive pressure
irrigation, activation of irrigants via laser and activation
of irrigatants via ultrasonics,

Hajer M. Abd Elhamid demonstrated the ability of all
these techniques in removing biofilm and opening up
dentinal tubules remained unchanged by an increase in
the peri-cervical width of dentine in conservative access
designs?’.

Extrusion of debris along with irrigants during chemo-
mechanical preparation has a negative correlation with
the thickness of dentine at the peri-cervical area. A paper

by Jerry Joes et published in 2020, described the effect

©2023 1IDSIR, All Rights Reserved

of cavity design and type of irrigants on apical extrusion
of debris. This study aimed to compare the conventional
and conservative cavity design in terms of debris
extrusion with different irrigants, i.e., 5.25% NaOCI
solution or gel or distilled water. Statistical analysis of
their study revealed debris extrusion. The conservation
of dentine was significantly lesser than the traditional
group, XP Finisher was markedly better than a shaper,
and 5.25% NaOCI was considerably more significant
than other groups. The reduced volume of irrigants is
thought to be the cause of the decline in the extrusion of
debris. All these findings imply that conserving peri-
cervical dentine causes no detrimental effects®*.

While causing no detriment, an increase in the thickness
of dentine at the peri-cervical area also results in
superior biomechanical behaviour of teeth, a finite
element analysis by Jiang et al. reported that reduction
of dentinal structure at the peri-cervical site would
increase the concentration of forces. This concentration
of forces is very much likely to cause mechanical failure
of the tooth, restorative material, or both*2.

Conclusion

Within limitations of this study, it can be inferred that
conservative access results in the least preservation of
peri-cervical dentin when compared to ultra-conservative
and truss access preservation technigues. While the
values obtained from the truss access technique were
marginally higher than those of the ultra-conservative
technique, they were not statistically significant.
Therefore, it can be concluded that the ultra-conservative
technique caused the least damage to the tooth structure,
followed by conservative access design. Consequently,
the ultra-conservative access technique can effectively
preserve the natural tooth structure and should be

preferred whenever appropriate.
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