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Abstract

Background: Dental endo motors are pieces of equipment that make the endodontic process easier by allowing mechanically
operated files to be used. In order to keep track of the working length during root canal instrumentation, an endodontic motor
with a built-in apex locator would be extremely useful. It is successful because of its high precision and safety features, such
as auto stop mechanism and reciprocation, that prevents over-instrumentation of the root canal.

Aim: The aim of this study was to evaluate efficiency of root canal preparation using Vdw gold and Propex IQ integrated
endo motors with conventional X Smart Plus endo motor .

Materials And Methods: The analysis included thirty extracted single-rooted mandibular teeth with mature apices that
wete divided into three study groups at random. The canal patency was determined by inserting #10 file into the canal until
it reached the apical foramen after the access was opened. To achieve an 18 mm standard length and a flat reference point,
the incisal edge of each tooth was balanced. The teeth were then embedded in an alginate model to demonstrate electronic
working length and to perform instrumentation procedures. The root canals were instrumented with subjective equipment
according to manufacturer’s instructions till apical constriction. Root canal treated teeth were obturated and then mounted in
wax models and subjected to CBCT analysis. Measurements were taken from tip of obturating material to apical foramen. Sta-
tistical analysis was done using SPSS software version 23. Mean and standard deviations were obtained and one-way ANOVA
followed by post hoc analysis was done.

Results: There is a statistically significant difference between Vdw gold and X Smart Plus (P=0.020). On the other hand,
there is no statistically significant difference between Propex IQ &Vdw gold (P=0.229) and between Propex 1Q &X Smart
Plus (0.466).

Conclusion: The values obtained from three study groups are clinically acceptable. Within the limitations of this in vitro
analysis, the Vdw Gold endomotor integrated apex locator outperforms traditional endomotor. It can be put to good use
because of its increased accuracy and time-saving capabilities.
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Introduction gevity of an endodontically treated tooth [2]. The longevity of

an endodontically treated tooth is determined by the quality of
Root canal procedure is important because root canal therapy disinfection, instrumentation, and filling procedures (antimicro-
aids the patient in overcoming pain and infection in the mouth bial techniques, root canal shaping, and coronal and apical seal),
by relieving pressure from inflammation in the pulp of the tooth as well as recovery management. The performance characteristics
[1]. The standard of disinfection, instrumentation, and filling pro- of RCT, such as the absence of pain [3], the regression of AP
cedures (antimicrobial methods, root canal shaping, and coronal [4], the tight seal of canal and coronal spaces, and the recovery
and apical seal), as well as recovery management, decide the lon- of tooth function, must be measured over time. Enlargement and

shaping of the complex endodontic space, as well as disinfection,
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are all part of root canal system preparation. The main goal of
root canal therapy is to keep the amount of microorganisms and
pathological debris in the root canal system within a strict apical
limit [5]. The apical limit is usually set near the apical constric-
tion of the canal, which is the narrowest section with the smallest
diameter of blood supply in the canal. As a result, the wound
site is minimised and the optimal healing conditions are achieved
[6]. Apical constriction can be broken iatrogenically due to in-
correct working length determination, which allows for increased
apical extrusion of dentinal debris, endodontic irrigants, and fill-
ing materials, all of which can trigger an inflammatory response
and cause healing to be delayed |7]. Working length is defined as
the distance from a coronal reference point to the point at which
canal preparation and obturation should terminate,” - according
to Glossary of Endodontic terms [8]. Electronic apex locators
(EALs) are believed to be capable of accurate measurement and
giving the exact position, while neither radiographic nor tactile
methods can accurately determine the constriction. An electronic
apex locator is an endodontic device that determines the location
of the apical constriction (AC) and thus the length of the root ca-
nal space [9]. Electronic working length determining instruments
are a great complement to radiographs for more precisely identi-
fying apical foramina, root resorptions, and fractures [10, 11]. But
the working length determination with electronic apex locators
may be hampered by canal form, lack of patency, accumulation of
dentine debris, and calcifications. The use of root canal prefacing
in modern crown-down preparation techniques would improve
reading accuracy |12]. Presence of vital pulp tissue, inflammatory
exudates, and blood can all conduct electricity, resulting in inac-
curate readings [13]. Also the presence of irrigant solutions in the
root canal interferes with accurate working length determination
[14, 15]. Modern generation EALs use two or three frequencies
to measure the impedance and works well even in the presence
of irrigating solutions like saline and sodium hypochlorite, while
previous generation apex locators were unreliable in the presence
of irrigating solutions because they were dependent on measur-
ing resistance between the root canal and the periodontal liga-
ment. Advances in technology have led to the development of
apex locators that can be used in conjunction with endo motors
to evaluate the working length simultaneously during root canal
instrumentation [16].

During the root canal instrumentation, it is critical to keep track
of the working length, particularly in curved canals [17]. The en-
dodontic instrument straightens the root canal by removing more
dentine from the inner wall of curved canals. Thus in this case,
an endodontic motor with a built-in apex locator would be ex-
tremely useful in this situation. The Vdw gold is an endo motor
with a built-in fourth-generation apex locator that measures the
working length using two frequencies of 5.5 kHz and 500 Hz
[18]. It is effective due to its high precision and safety features
that avoid over-instrumentation of the root canal. The Propex
1Q Endomotor is the most recent generation of Endo Motors
with an integrated apex locator. It is cordless and has constant
and reciprocating movements. The motor is powered by Dentsply
Sirona's Apple iOS 1Q programme, which is designed to give the
operator more flexibility when shaping, assist the operator during
the endodontic procedure, and allow for easy data capture and
transfer. In comparison to using two types of equipment sepa-
rately, all inbuilt apex locators make measuring the working length
faster and easier.

https://scidoc.org/IJDOS.php

A thorough search of the literature revealed no studies that com-
pated the accuracy of these two apex locators in determining the
position of the apex. So, the aim of this in vitro study was to com-
pate periapical radiographs with endo motors with built-in apex
locators to determine the accuracy of working length measure-
ment of an endo motor with integrated apex locator so that it may
be useful in future for performing safe and effective root canal
treatment. The null hypothesis is there is no significant difference
between these different endomotors with inbuilt apex locators.

Previously our team has a rich experience in working on various
research projects across multiple disciplines [19-33]. Now the
growing trend in this area motivated us to pursue this project.

Materials And Methods

Tooth with fully developed apices and sufficient crown structure
to provide a stable reference point were included in the study.
Tooth with multiple canals or incompletely formed root apex,
tooth with root fracture, carious tooth and restored tooth were
excluded in this study. Thirty single-rooted mandibular anterior
teeth were taken and examined under a Dental Operating Micro-
scope at 2.5 magnification to confirm apex formation and rule
out fractures and apical resorption; they were then radiographed
with RVG to confirm the existence of a single canal. Until being
washed in saline, the teeth were preserved in a 10% formalin so-
lution. The access cavities were prepated to reveal the root canal
system with copious irrigation with 3 percent sodium hypochlo-
rite, which was then negotiated to patency with a no. 10 K-file.
The teeth were standardised and randomly allotted into three
study groups.

Group I: The working length determination and biomechanical
preparation were done with Propex 1Q (Figure 1,6,7).

Group 1I: The working length determination and biomechanical
preparation were done with Vdw gold (Figure 2,5).

Group III: The working length was determined with periapical
radiographs and biomechanical preparation was performed with
X Smart plus (Figure 3).

The teeth were embedded in an alginate model that was created
to show electronic working length and conduct instrumentation
procedures. Tooth from each group were put in a container filled
with alginate to simulate the conduction of electricity in an oral
setting. The wire from the apex locator was attached to the file,
and the lip clip was inserted into the alginate (Figure 4). They
simulated the periodontal ligament in the clinical situation since
the roots were covered by alginate. All of the measurements were
taken within one hour of the model being ready.

The endomotors were used as per the manufacturer's instructions
and working length was determined using the respective endo
motors with integrated apex locator and radiographs; then biome-
chanical preparation was performed in a crown down technique
with ProTaper Gold files (Dentsply Maillefer). The preparations
were made to end in F2 finishing file at the determined working
length. In radiographic working length determination, instrumen-
tation was done using X Smart Plus endo motor without inbuilt
apex locator. After drying the canals with paper points, all the
instrumented teeth were then obturated using Gutta percha and
Zinc oxide based sealer.
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Figure 1-3. Tooth groups embedded in wax models after standardisation.

Figure 1

Figure 2

Figure 3

Figure 4. Tooth embedded in alginate for simulation of oral cavity.

Figure 5. Root canal preparation using VDW Gold apex locator integrated endomotor.

Figure 6. Propex IQ connected to smart device-IOS IQ application.

Figure 7. Working length determination using propex IQ.
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Figure 8. Obturation defect values of Group 1,2 and 3.
Group 1is 0.7mm short of apex, Group 2 is 0.2mm short of apex and Group 3 is 1.3mm short of apex.

Root canal treated teeth were then mounted in wax models and
subjected to CBCT analysis. Measurements were taken from the
tip of obturating material to apical foramen (Figure 8). The values
of all groups were entered in an excel sheet and statistical analy-
sis was done using SPSS software version 23. Mean and standard
deviations were obtained and one-way ANOVA followed by post
hoc analysis was done to determine any significant difference be-
tween study groups.

Results

The mean and standard deviation value for Propex 1Q was 0.34
10.25,forVdw gold was 0.10 £0.10 and for X Smart plus was 0.31
+0.35 (Table 1).

One-way ANOVA results showed that there is a significant differ-
ence between study groups(p=0.026) (Table 2).

The Tukey post hoc test is most commonly used for post hoc
tests on a one-way ANOVA, although there are several others.
There is a statistically significant difference, as seen in the table-3
below between Vdw gold and X Smart Plus (P=0.020). On the
other hand, there is no statistically significant difference between
Propex 1Q &Vdw gold(P=0.229) and between Propex 1Q & X
Smart Plus (0.466) (Table 3).

Discussion

It is widely agreed that endodontic treatment should be limited
to the root canal system. This is only possible if the length of
the tooth is sufficient. The apical canal terminus has been deter-
mined using a variety of techniques [34]. Taking radiographs has
traditionally been used to assess the end of endodontic instru-
mentation and obturation. The creation of electronic apex loca-
tors (EALSs) has aided in the accuracy, precision, and predictability
of working length(WL). The treatment outcome of root canal
therapy is determined by the correct WL, which ensures that the
contents of the root canal system are eliminated before filling the
prepared root canal space up to the WL without the final filling
material under or overextending [35]. As a result, clinicians must
obtain precise measurements during WL determination in order
to achieve predictable clinical outcomes. Several studies have
shown that instrumentation and obturation till the apical constric-
tion improve histological outcomes after root canal procedure,

and that instrumentation and obturation to the apical constric-
tion provide better results [36]. As a result, calculating the WL
by determining the minor apical diameter is crucial for successful
root canal treatment [37]. In 1918, Custer was the first to report

calculating working length using an electric current. Sunada dis-
covered in 1962 that the electrical resistance between the mucous
membrane and the periodontium is constant (6.5k ohms) and can
be used to measure root length. Sunada's research system became
the foundation for electronic apex locators. Haffner et al. found
that apex locators are very reliable in determining working length
as compared to a microscope. Another study compared apex lo-
cators to the conventional radiographic approach in straight and
curved root canals and discovered that apex locators are success-
ful in evaluating working length regardless of the curvature or
lack of curvature of the root [38]. Furthermore, when it comes to
determining the position of the apical foramen, double-frequency
EALs are more accurate than radiographic methods. According
to studies, determining working length with an electronic apex
locator is a much easier and more accurate method than measur-
ing working length with a radiograph and a file within the canal.
Radiation exposure to the patient is reduced, which is an addi-
tional advantage.

In previous decades, devices that combine an electronic apex lo-
cator with an endodontic electrical motor for canal preparation
were introduced. These apex-locator—controlled endodontic mo-
tors eliminate the need to verify working length with several files
and prevent imprecision by stopping the rotation of the nickel-
titanium (NiTi) files when the approximate end of the root canal
is reached [39, 40]. These devices can be used as traditional apex
locators (with manual hand files) or for motor-controlled rotary
NiTi file operation. Some devices also allow the user to choose
their preferred apical location and provide a reverse motion to
assist in removing the file from the canal once the apex is reached
or if the canal becomes blocked. The main objective of this study
was to compare Propex 1Q and Vdw gold integrated endo motors
to standard endo motors with periapical radiographs to determine
working length. In this present study, accuracy of Endomotors
were tested on single rooted teeth. Endodontic motors with an
integrated electronic apex locator have mostly been tested on
single-rooted teeth for accuracy. This is because the readings cre-
ated by the irrigation solution in the pulp chamber and additional
canals may be influenced by multirooted teeth [41].

Propex 1Q and Vdw gold were chosen for this study because they
are endomotors with an integrated apex locator, making calculat-
ing the working length quicker and easier than if the two types
of equipment were used separately. Also no other studies have
compared the efficiency of these two equipment. In our find-
ings, the difference in working length measurement between these
two equipment was not statistically significant. This could be due
to the limited sample size; raising the sample size could result
in different outcomes. At the same time, there was a significant
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Table 1. The mean value for Propex IQ was 0.34 £0.25, forVdw gold was 0.10 * 0.10 and for X Smart plus was 0.31 £ 0.35.

Report
Length
Group Mean | N | Std. Deviation
PROPEX-IQ | 0.34 10 0.259
VDW GOLD 0.1 10 0.105
X SMART 0.51 10 0.475
Total 0.317 | 30 0.351

Table 2. One-way ANOVA results showed that there is a significant difference between study groups (p=0.026).

ANOVA
Length
Sum of Squares df [ Mean Square F Sig.
Between Groups 0.849 2 0.424 4.192 | 0.026
Within Groups 2.733 27 0.101
Total 3.582 29

Table 3. Statistically significant difference is seen between Vdw gold and X Smart Plus (P=0.020). On the other hand, there
is no statistically significant difference between Propex IQ &Vdw gold(P=0.229) and between Propex IQ &X Smart Plus
(0.466).

Multiple Comparisons

Dependent Variable: Length

Tukey HSD
. . 95% Confidence Interval
(I) Group (J) Group | Mean Difference (I-]) | Std. Error Sig.
Lower Bound | Upper Bound
VDW GOLD 0.24 0.142 0.229 -0.113 0.593
PROPEX-1Q
X SMART -0.17 0.142 0.466 -0.523 0.183
PROPEX-IQ -0.24 0.142 0.229 -0.593 0.113
VDW GOLD
X SMART -.41000%* 0.142 0.02 -0.763 -0.057
PROPEX-IQ 0.17 0.142 0.466 -0.183 0.523
X SMART
VDW GOLD 41000* 0.142 0.02 0.057 0.763

*. The mean difference is

significant at the 0.05 level.

*. The mean difference is

significant at the 0.05 level.

difference between integrated endo motor (VdwGold ) that au-
tomatically determines working length during instrumentation
and conventional endo motor (X Smart plus) in which working
length was determined using normal periapical radiographs. The
X-Smart Plus is the endo motor preferred by the general Dental
Practitioners who perform root canal procedures using the recip-
rocating, single file technique or conventional continuous rotation
file systems. It’s ease of use, as well as the excellent visibility and
access provided by the miniature contra-angle attachment, enable
the practitioner to fully concentrate on the patient and the treat-
ment provided. In this study, results produced by Vdw gold were
comparatively superior to X Smart Plus. The reason may be due
to the safety auto-reverse mechanism of Vdw gold along with the
accuracy of integrated apex locator [42]. In one study, researchers
compared the accuracy of the iPex and Vdw gold apex locators
in detecting simulated root perforations in curved canals in the
presence of 3 percent sodium hypochlorite (NaOCI) and 2 per-
cent chlorhexidine (CHX), finding that the Vdw gold group out-

performed the iPexgroup in dry canals, while both groups were
successful in wet canals [43]. Another research compared the ac-
curacy and auto-stop feature of the VDW. Gold RECIPROC mo-
tor, the EndoPilot motor, and manual measurement with Raypex
6 in detecting apical constriction (AC), and found that all three
measurement methods were highly accurate in detecting the AC
[44]. Endodontic motors with auto-stop capabilities are a valuable
addition to the endodontic armamentarium. Though the results
obtained from all the three study groups are different, they are still
clinically acceptable. The in vitro study design may be a drawback
in our research. Patient-related factors such as tooth morphology,
bleeding, root canal suppuration, metallic restorations and even
the irrigant used may alter the role of apex locators in the clinic.

Our institution is passionate about high quality evidence based
research and has excelled in various fields [23, 45-54].
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Conclusion

Within the limitations of this 7 vitro analysis, the Vdw Gold endo
motor integrated apex locator outperforms traditional endo mo-
tor. It can be put to good use because of its increased accuracy
and time-saving capabilities. More 7z vivo research is required to
validate these findings in a clinical setting.

Acknowledgement And Declarations

The authors would like to acknowledge the institution and all the
staff members of the Department of Conservative Dentistry
and Endodontics for their support towards completion of this
research. The authors deny any conflicts of interest associated
with this paper.

References

[1]. de Carvalho Felippini AL. Introductory Chapter: Some Important Aspects
of Root Canal Treatment. Root Canal. 2019 Jan 24.

[2]. Tungsawat B, Arunrukthavorn P, Phuntusuntorn B, Opatragoon S, Sirirang-
see B, Inklub S. Comparison of the Effect of Three Irrigation Techniques and
Root Canal Preparation Size on Sodium Hypochlorite Penetration into Root
Canal Dentinal Tubules. Int ] Dent. 2021 Mar 31;2021:6612588.

[3]. Gutmann JL, Lovdahl PE. Problem Solving in Endodontics-E-Book: Pre-
vention, Identification and Management. Elsevier Health Sciences; 2010
Aug 6.

[4]. Adorno CG, Solaeche SM, Ferreira IE, Pedrozo A, Escobar PM, Fretes VR.
The influence of periapical lesions on the repeatability of two electronic apex
locators in vivo. Clin Oral Investig. 2021 Feb 13.Pubmed PMID: 33580848.

[5]. Mathur P, Mathur S. Cleaning and Shaping of the Root Canal System: (Step-
back and Crown-down Techniques of Root Canal Preparation). Handbook
of Clinical Endodontics.2008: 110.

[6]. Brignardello-Petersen R. Working length determination and instrumentation
at the same time reduces average pain 24 hours after endodontic treatment
compared with separate working length determination and instrumentation.
J Am Dent Assoc. 2017 Nov;148(11):e176.Pubmed PMID: 28916203.

[7]. Martinez-Lozano MA, Forner-Navarro L, Sinchez-Cortés JL, Llena-Puy C.
Methodological considerations in the determination of working length. Int.
Endod. J. 2001 Jul;34(5):371-6.

[8]. Abdulhaleem SH. Determination of the Accurate Tooth Length and Apical
Constriction Measurements by different Methods in Mandibular Premolar
Teeth. Int. j. psychosoc. rehabil.2020; 24:1774-17841.

[9]. Malagnino VA, Canullo L, Rossi-Fedele G. Dynamic working length deter-
mination. Dent. Update. 2014 Mar 2;41(2):185.

[10]. Vieyra JP, Acosta ], Mondaca JM. Comparison of working length determina-
tion with radiographs and two electronic apex locators. Int Endod J. 2010
Jan;43(1):16-20.

[11]. Kqiku L, Stidtler P. Radiographic versus electronic root canal working length

determination. Indian J Dent Res. 2011 Nov 1;22(6):777-780.

[12]. Silveira LE, Silveira CE Castro LA, César Neto JB, Martos J. Crown-down
preflaring in the determination of the first apical file. Braz Oral Res. 2010
Jun;24(2):153-7.

[13]. Razavian H, Mosleh H, Khazaei S, Vali A. Electronic apex locator: A com-
prehensive literature review—DPart II: Effect of different clinical and technical
conditions on electronic apex locator's accuracy. Dent. Hypotheses. 2014
Oct 1;5(4):133.

[14]. Benoist FL, Sarr M, Bane K, Ndiaye ML, Ndiaye D, Benhattal GT, et al.
Clinical study on the variability in the distance between apical constriction
determined by an apex locator and the radiographic apex. Turk. Endod.
1.2018.

[15]. Wolf TG, Krauf-Mironjuk A, Wierichs R], Brisefio-Marroquin B. Influence
of embedding media on the accuracy of working length determination by
means of apex locator: an ex vivo study. Sci Rep. 2021 Feb 8;11(1):3340.
Pubmed PMID: 33558636.

[16]. Chukka RR, Bellam MD, Marukala NR, Dinapadu S, Konda NK, Nagilla J.
Efficiency of an Integrated Apex Locator in Determining Working Length in
Various Irrigating Solutions: An In Vivo Study. ] Pharm Bioallied Sci. 2020
Aug;12(Suppl 1):5410-S414.Pubmed PMID: 33149496.

[17]. Vajrabhaya LO, Tepmongkol P. Accuracy of apex locator. Dent Traumatol.
1997 Aug;13(4):180-2.

[18]. Christofzik DW, Bartols A, Khaled M, Grofiner-Schreiber B, Dérfer CE.

[21].

[22].

[23].

=
&

[33].

[35].

https://scidoc.org/IJDOS.php

The accuracy of the auto-stop function of different endodontic devices in de-
tecting the apical constriction. BMC Oral Health. 2017 Nov 29;17(1):141.
Pubmed PMID: 29187169.

. Govindaraju L, Gurunathan D. Effectiveness of Chewable Tooth Brush

in Children-A Prospective Clinical Study. J Clin Diagn Res. 2017
Mar;11(3):ZC31-ZC34.Pubmed PMID: 28511505.

. Christabel A, Anantanarayanan P, Subash B, Soh CL, Ramanathan M, Muth-

usekhar MR, et al. Comparison of pterygomaxillary dysjunction with tuber-
osity separation in isolated Le Fort I osteotomies: a prospective, multi-centre,
triple-blind, randomized controlled trial. Int J Oral Maxillofac Surg. 2016
Feb;45(2):180-5.Pubmed PMID: 26338075.

Soh CL, Narayanan V. Quality of life assessment in patients with dentofacial
deformity undergoing orthognathic surgery--a systematic review. Int J Oral
Maxillofac Surg. 2013 Aug;42(8):974-80.Pubmed PMID: 23702370.
Mehta M, Deeksha, Tewari D, Gupta G, Awasthi R, Singh H, et al. Oligo-
nucleotide therapy: An emerging focus area for drug delivery in chronic in-
flammatory respiratory diseases. Chem Biol Interact. 2019 Aug 1;308:206-
215.Pubmed PMID: 31136735.

Ezhilarasan D, Apoorva VS, Ashok Vardhan N. Syzygium cumini extract in-
duced reactive oxygen species-mediated apoptosis in human oral squamous

carcinoma cells. ] Oral Pathol Med. 2019 Feb;48(2):115-21.

. Campeau PM, Kasperaviciute D, Lu JT, Burrage LC, Kim C, Hori M, et al.

The genetic basis of DOORS syndrome: an exome-sequencing study. Lancet

Neurol. 2014 Jan;13(1):44-58.Pubmed PMID: 24291220.

. Sneha S. Knowledge and awareness regarding antibiotic prophylaxis for in-

fective endocarditis among undergraduate dental students. Asian ] Pharm

Clin Res. 2016 Oct 1:154-9.

. Christabel SL, Linda Christabel S. Prevalence of type of frenal attachment

and morphology of frenum in children, Chennai, Tamil Nadu. World J.
Dent. 2015 Oct;6(4):203-7.

. Kumar S, Rahman R. Knowledge, awareness, and practices regarding bio-

medical waste management among undergraduate dental students. Asian J

Pharm Clin Res. 2017;10(8):341.

. Sridharan G, Ramani P, Patankar S. Serum metabolomics in oral leukoplakia

and oral squamous cell carcinoma. ] Cancer Res Ther. 2017 Jul 1;13(3):556-
561.

. Ramesh A, Varghese SS, Doraiswamy JN, Malaiappan S. Herbs as an anti-

oxidant arsenal for periodontal diseases. ] Intercult Ethnopharmacol. 2016

Jan 27;5(1):92-6.Pubmed PMID: 27069730.

. Thamaraiselvan M, Elavarasu S, Thangakumaran S, Gadagi JS, Arthie T.

Comparative clinical evaluation of coronally advanced flap with or without
p y p
platelet rich fibrin membrane in the treatment of isolated gingival recession.

J Indian Soc Periodontol. 2015 Jan;19(1):66-71.

. Thangaraj SV, Shyamsundar V, Krishnamurthy A, Ramani P, Ganesan K,

Muthuswami M, et al. Molecular Portrait of Oral Tongue Squamous Cell
Carcinoma Shown by Integrative Meta-Analysis of Expression Profiles
with Validations. PLoS One. 2016 Jun 9;11(6):e0156582.Pubmed PMID:
27280700.

. Ponnulakshmi R, Shyamaladevi B, Vijayalakshmi P, Selvaraj J. In silico and

in vivo analysis to identify the antidiabetic activity of beta sitosterol in adi-
pose tissue of high fat diet and sucrose induced type-2 diabetic experimen-
tal rats. Toxicol Mech Methods. 2019 May;29(4):276-290.Pubmed PMID:
30461321.

Ramakrishnan M, Shukri M. Fluoride, Fluoridated Toothpaste Efficacy And
Its Safety In Children-Review. Int J Pharm Res. 2018 Oct 1;10(04):109-14.

. Davalbhakta RN, Gokhale NS, Hugar SM, Badakar CM, Gowtham A, Son-

eta SP. Comparative evaluation of root ZX Mini® apex locator and radiovisi-
ography in determining the working length of primary molars: An In Vivo
study. J Oral Biol Craniofac Res. 2021 Apr-Jun;11(2):257-262.Pubmed
PMID: 33680750.

Faraj BM. Root canal curvature as a prognostic factor influencing the diag-
nostic accuracy of radiographic working length determination and postop-
erative canal axis modification: an in vitro comparative study. BMC Oral

Health. 2021 Mar 2;21(1):90.Pubmed PMID: 33653318.

. Kamaraj PS, Parandhaman H, Raguganesh V. Comparison of Five different

methods of Working length determination: An ex vivo study. Endodontol-
ogy. 2020 Oct 1;32(4):187.

. Smadi L. Comparison between two methods of working length determina-

tion and its effect on radiographic extent of root canal filling: a clinical study
[ISRCTN71486641]. BMC Oral Health. 2006 Feb 11;6:4.Pubmed PMID:
16472401.

. Tufenkci P, Kalayct A. Evaluation of the accuracy of different apex locators in

determining the working length during root canal retreatment. ] Dent Res
Dent Clin Dent Prospects. 2020;14(2):125-129.

. KNK, Nanda KK, Madhu VK, Sajjan GS, Kalyan SR, Raheem, et al. Evalu-

ation of the accuracy of working length determination and automatic apical
reverse function accuracy of endodontic rotary motor integrated apex loca-

M.Shamly, S.Pradeep. Comparative Evaluation on the Success of Root Canal Preparation using Different Endomotors with Inbuilt Apex Locators: An In vitro Study. Inz | Dentistry Oral Sei.

2021;8(8):3775-3781.

3780



http://scidoc.org/IJDOS.php
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Introductory+Chapter%3A+Some+Important+Aspects+of+Root+Canal+Treatment&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Introductory+Chapter%3A+Some+Important+Aspects+of+Root+Canal+Treatment&btnG=
https://scholar.google.com/scholar?q=Comparison+of+the+Effect+of+Three+Irrigation+Techniques+and+Root+Canal+Preparation+Size+on+Sodium+Hypochlorite+Penetration+into+Root+Canal&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Comparison+of+the+Effect+of+Three+Irrigation+Techniques+and+Root+Canal+Preparation+Size+on+Sodium+Hypochlorite+Penetration+into+Root+Canal&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Comparison+of+the+Effect+of+Three+Irrigation+Techniques+and+Root+Canal+Preparation+Size+on+Sodium+Hypochlorite+Penetration+into+Root+Canal&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Comparison+of+the+Effect+of+Three+Irrigation+Techniques+and+Root+Canal+Preparation+Size+on+Sodium+Hypochlorite+Penetration+into+Root+Canal&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Problem+Solving+in+Endodontics+-+E-Book%3A+Prevention%2C+Identification+and+Management&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Problem+Solving+in+Endodontics+-+E-Book%3A+Prevention%2C+Identification+and+Management&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Problem+Solving+in+Endodontics+-+E-Book%3A+Prevention%2C+Identification+and+Management&btnG=
https://pubmed.ncbi.nlm.nih.gov/33580848/
https://pubmed.ncbi.nlm.nih.gov/33580848/
https://pubmed.ncbi.nlm.nih.gov/33580848/
https://pubmed.ncbi.nlm.nih.gov/28916203/
https://pubmed.ncbi.nlm.nih.gov/28916203/
https://pubmed.ncbi.nlm.nih.gov/28916203/
https://pubmed.ncbi.nlm.nih.gov/28916203/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Methodological+considerations+in+the+determination+of+working+length&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Methodological+considerations+in+the+determination+of+working+length&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Methodological+considerations+in+the+determination+of+working+length&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dynamic+working+length+determination&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dynamic+working+length+determination&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparison+of+working+length+determination+with+radiographs+and+two+electronic+apex+locators&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparison+of+working+length+determination+with+radiographs+and+two+electronic+apex+locators&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparison+of+working+length+determination+with+radiographs+and+two+electronic+apex+locators&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Radiographic+versus+electronic+root+canal+working+length+determination&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Radiographic+versus+electronic+root+canal+working+length+determination&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Crown-down+preflaring+in+the+determination+of+the+first+apical+file&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Crown-down+preflaring+in+the+determination+of+the+first+apical+file&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Crown-down+preflaring+in+the+determination+of+the+first+apical+file&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Electronic+apex+locator%3A+A+comprehensive+literature+review%3A+Part+II%3A+Effect+of+different+clinical+and+technical+conditions+on+electronic+apex+locator%E2%80%B2s+accuracy&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Electronic+apex+locator%3A+A+comprehensive+literature+review%3A+Part+II%3A+Effect+of+different+clinical+and+technical+conditions+on+electronic+apex+locator%E2%80%B2s+accuracy&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Electronic+apex+locator%3A+A+comprehensive+literature+review%3A+Part+II%3A+Effect+of+different+clinical+and+technical+conditions+on+electronic+apex+locator%E2%80%B2s+accuracy&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Electronic+apex+locator%3A+A+comprehensive+literature+review%3A+Part+II%3A+Effect+of+different+clinical+and+technical+conditions+on+electronic+apex+locator%E2%80%B2s+accuracy&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Clinical+study+on+the+variability+in+the+distance+between+apical+constriction+determined+by+an+apex+locator+and+the+radiographic+apex&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Clinical+study+on+the+variability+in+the+distance+between+apical+constriction+determined+by+an+apex+locator+and+the+radiographic+apex&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Clinical+study+on+the+variability+in+the+distance+between+apical+constriction+determined+by+an+apex+locator+and+the+radiographic+apex&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Clinical+study+on+the+variability+in+the+distance+between+apical+constriction+determined+by+an+apex+locator+and+the+radiographic+apex&btnG=
https://pubmed.ncbi.nlm.nih.gov/33558636/
https://pubmed.ncbi.nlm.nih.gov/33558636/
https://pubmed.ncbi.nlm.nih.gov/33558636/
https://pubmed.ncbi.nlm.nih.gov/33558636/
https://pubmed.ncbi.nlm.nih.gov/33149496/
https://pubmed.ncbi.nlm.nih.gov/33149496/
https://pubmed.ncbi.nlm.nih.gov/33149496/
https://pubmed.ncbi.nlm.nih.gov/33149496/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Accuracy+of+apex+locator&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Accuracy+of+apex+locator&btnG=
https://pubmed.ncbi.nlm.nih.gov/29187169/
https://pubmed.ncbi.nlm.nih.gov/29187169/
https://pubmed.ncbi.nlm.nih.gov/29187169/
https://pubmed.ncbi.nlm.nih.gov/29187169/
https://pubmed.ncbi.nlm.nih.gov/28511505/
https://pubmed.ncbi.nlm.nih.gov/28511505/
https://pubmed.ncbi.nlm.nih.gov/28511505/
https://pubmed.ncbi.nlm.nih.gov/26338075/
https://pubmed.ncbi.nlm.nih.gov/26338075/
https://pubmed.ncbi.nlm.nih.gov/26338075/
https://pubmed.ncbi.nlm.nih.gov/26338075/
https://pubmed.ncbi.nlm.nih.gov/26338075/
https://pubmed.ncbi.nlm.nih.gov/23702370/
https://pubmed.ncbi.nlm.nih.gov/23702370/
https://pubmed.ncbi.nlm.nih.gov/23702370/
https://pubmed.ncbi.nlm.nih.gov/31136735/
https://pubmed.ncbi.nlm.nih.gov/31136735/
https://pubmed.ncbi.nlm.nih.gov/31136735/
https://pubmed.ncbi.nlm.nih.gov/31136735/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Syzygiumcumini+extract+induced+reactive+oxygen+species-mediated+apoptosis+in+human+oral+squamous+carcinoma+cells&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Syzygiumcumini+extract+induced+reactive+oxygen+species-mediated+apoptosis+in+human+oral+squamous+carcinoma+cells&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Syzygiumcumini+extract+induced+reactive+oxygen+species-mediated+apoptosis+in+human+oral+squamous+carcinoma+cells&btnG=
https://pubmed.ncbi.nlm.nih.gov/24291220/
https://pubmed.ncbi.nlm.nih.gov/24291220/
https://pubmed.ncbi.nlm.nih.gov/24291220/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge+and+awareness+regarding+antibiotic+prophylaxis+for+infective+endocarditis+among+undergraduate+dental+students&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge+and+awareness+regarding+antibiotic+prophylaxis+for+infective+endocarditis+among+undergraduate+dental+students&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge+and+awareness+regarding+antibiotic+prophylaxis+for+infective+endocarditis+among+undergraduate+dental+students&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+of+type+of+Frenal+Attachment+and+morphology+of+frenum+in+children%2C+Chennai%2C+Tamil+Nadu&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+of+type+of+Frenal+Attachment+and+morphology+of+frenum+in+children%2C+Chennai%2C+Tamil+Nadu&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+of+type+of+Frenal+Attachment+and+morphology+of+frenum+in+children%2C+Chennai%2C+Tamil+Nadu&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge%2C+awareness%2C+and+practices+regarding+biomedical+waste+management+among+undergraduate+dental+students&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge%2C+awareness%2C+and+practices+regarding+biomedical+waste+management+among+undergraduate+dental+students&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge%2C+awareness%2C+and+practices+regarding+biomedical+waste+management+among+undergraduate+dental+students&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Serum+metabolomics+in+oral+leukoplakia+and+oral+squamous+cell+carcinoma&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Serum+metabolomics+in+oral+leukoplakia+and+oral+squamous+cell+carcinoma&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Serum+metabolomics+in+oral+leukoplakia+and+oral+squamous+cell+carcinoma&btnG=
https://pubmed.ncbi.nlm.nih.gov/27069730/
https://pubmed.ncbi.nlm.nih.gov/27069730/
https://pubmed.ncbi.nlm.nih.gov/27069730/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparative+clinical+evaluation+of+coronally+advanced+flap+with+or+without+platelet+rich+fibrin+membrane+in+the+treatment+of+isolated+gingival+recession&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparative+clinical+evaluation+of+coronally+advanced+flap+with+or+without+platelet+rich+fibrin+membrane+in+the+treatment+of+isolated+gingival+recession&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparative+clinical+evaluation+of+coronally+advanced+flap+with+or+without+platelet+rich+fibrin+membrane+in+the+treatment+of+isolated+gingival+recession&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparative+clinical+evaluation+of+coronally+advanced+flap+with+or+without+platelet+rich+fibrin+membrane+in+the+treatment+of+isolated+gingival+recession&btnG=
https://pubmed.ncbi.nlm.nih.gov/27280700/
https://pubmed.ncbi.nlm.nih.gov/27280700/
https://pubmed.ncbi.nlm.nih.gov/27280700/
https://pubmed.ncbi.nlm.nih.gov/27280700/
https://pubmed.ncbi.nlm.nih.gov/27280700/
https://pubmed.ncbi.nlm.nih.gov/30461321/
https://pubmed.ncbi.nlm.nih.gov/30461321/
https://pubmed.ncbi.nlm.nih.gov/30461321/
https://pubmed.ncbi.nlm.nih.gov/30461321/
https://pubmed.ncbi.nlm.nih.gov/30461321/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Fluoride%2C+fluoridated+toothpaste+efficacy+and+its+safety+in+children+-+review&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Fluoride%2C+fluoridated+toothpaste+efficacy+and+its+safety+in+children+-+review&btnG=
https://pubmed.ncbi.nlm.nih.gov/33680750/
https://pubmed.ncbi.nlm.nih.gov/33680750/
https://pubmed.ncbi.nlm.nih.gov/33680750/
https://pubmed.ncbi.nlm.nih.gov/33680750/
https://pubmed.ncbi.nlm.nih.gov/33680750/
https://pubmed.ncbi.nlm.nih.gov/33653318/
https://pubmed.ncbi.nlm.nih.gov/33653318/
https://pubmed.ncbi.nlm.nih.gov/33653318/
https://pubmed.ncbi.nlm.nih.gov/33653318/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparison+of+Five+different+methods+of+Working+length+determination%3A+An+ex+vivo+study&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparison+of+Five+different+methods+of+Working+length+determination%3A+An+ex+vivo+study&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparison+of+Five+different+methods+of+Working+length+determination%3A+An+ex+vivo+study&btnG=
https://pubmed.ncbi.nlm.nih.gov/16472401/
https://pubmed.ncbi.nlm.nih.gov/16472401/
https://pubmed.ncbi.nlm.nih.gov/16472401/
https://pubmed.ncbi.nlm.nih.gov/16472401/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+the+accuracy+of+different+apex+locators+in+determining+the+working+length+during+root+canal+retreatment&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+the+accuracy+of+different+apex+locators+in+determining+the+working+length+during+root+canal+retreatment&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+the+accuracy+of+different+apex+locators+in+determining+the+working+length+during+root+canal+retreatment&btnG=

OPEN ACCESS

tor: an in-vitrostudy. IJDM. 2020.

. Jain B, editor. Current therapy in endodontics. John Wiley & Sons; 2016
Oct 17.

. Lvovsky A, Batashvili G, Staffoli S, Torrijos BG, Gambarini G, Solomonov
M, et al. Ex Vivo accuracy of an endodontic motor with an integrated apex
locator in multirooted teeth. Oral Health. 2020;5:1-3.

. Kogak S, Kogak MM, Saglam BC. Efficiency of 2 electronic apex locators
on working length determination: A clinical study. ] Conserv Dent. 2013
May;16(3):229-32.Pubmed PMID: 23833456.

. Duran-Sindreu F, Gomes S, Stéber E, Mercadé M, Jané L, Roig M. In vivo
evaluation of the iPex and Root ZX electronic apex locators using various
irrigants. Int Endod J. 2013 Aug;46(8):769-74.Pubmed PMID: 23551276.

. Tchorz JP, Wolgin M, Karygianni L, Vach K, Altenburger MJ. Accuracy
of CBCT-based root canal length predetermination using new endodontic
planning software compared to measurements performed with an electronic
apex locator ex vivo. Int J] Comput Dent. 2018;21(4):323-328.Pubmed
PMID: 30539174.

. Vijayashree Priyadharsini ]. In silico validation of the non-antibiotic drugs
acetaminophen and ibuprofen as antibacterial agents against red complex
pathogens. ] Periodontol. 2019 Dec;90(12):1441-1448.Pubmed PMID:
31257588.

. PcJ, Marimuthu T, Devadoss P, Kumar SM. Prevalence and measurement of
anterior loop of the mandibular canal using CBCT: A cross sectional study.
Clin. Implant Dent. Relat. Res. 2018 Apr 6;20(4):531-4.

. Ramesh A, Varghese S, Jayakumar ND, Malaiappan S. Comparative estima-
tion of sulfiredoxin levels between chronic periodontitis and healthy patients
- A case-control study. ] Periodontol. 2018 Oct;89(10):1241-1248.Pubmed

[48].

[49].

https://scidoc.org/IJDOS.php

PMID: 30044495.

Ramadurai N, Gurunathan D, Samuel AV, Subramanian E, Rodrigues SJ.
Effectiveness of 2% Articaine as an anesthetic agent in children: randomized
controlled trial. Clin Oral Investig. 2019 Sep;23(9):3543-50.

Sridharan G, Ramani P, Patankar S, Vijayaraghavan R. Evaluation of salivary
metabolomics in oral leukoplakia and oral squamous cell carcinoma. J Oral

Pathol Med. 2019 Apr;48(4):299-306.

. Mathew MG, Samuel SR, Soni AJ, Roopa KB. Evaluation of adhesion of

Streptococcus mutans, plaque accumulation on zirconia and stainless steel
crowns, and surrounding gingival inflammation in primary molars: rand-
omized controlled trial. Clin Oral Investig. 2020 Sep;24(9):1-6.Pubmed
PMID: 31955271.

. Samuel SR. Can 5-year-olds sensibly self-report the impact of develop-

mental enamel defects on their quality of life? Int J Paediatr Dent. 2021
Mar;31(2):285-286.Pubmed PMID: 32416620.

. R H, Ramani P, Ramanathan A, R JM, S G, Ramasubramanian A, et al.

CYP2 C9 polymorphism among patients with oral squamous cell carcinoma
and its role in altering the metabolism of benzo[a]pyrene. Oral Surg Oral
Med Oral Pathol Oral Radiol. 2020 Sep;130(3):306-312.Pubmed PMID:
32773350.

. Chandrasekar R, Chandrasekhar S, Sundari KKS, Ravi P. Development and

validation of a formula for objective assessment of cervical vertebral bone

age. Prog Orthod. 2020 Oct 12;21(1):38.Pubmed PMID: 33043408.

. Vijayashree Priyadharsini J, Smiline Girija AS, Paramasivam A. In silico

analysis of virulence genes in an emerging dental pathogen A. baumannii
and related species. Arch Oral Biol. 2018 Oct;94:93-98.Pubmed PMID:
30015217.

M.Shamly, S.Pradeep. Comparative Evaluation on the Success of Root Canal Preparation using Different Endomotors with Inbuilt Apex Locators: An In vitro Study. Inz | Dentistry Oral Sei.

2021

:8(8):3775-3781.

3781



http://scidoc.org/IJDOS.php
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Current+Therapy+in+Endodontics&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Current+Therapy+in+Endodontics&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ex+Vivo+accuracy+of+an+endodontic+motor+with+an+integrated+apex+locator+in+multirooted+teeth%3A+Research+article&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ex+Vivo+accuracy+of+an+endodontic+motor+with+an+integrated+apex+locator+in+multirooted+teeth%3A+Research+article&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ex+Vivo+accuracy+of+an+endodontic+motor+with+an+integrated+apex+locator+in+multirooted+teeth%3A+Research+article&btnG=
https://pubmed.ncbi.nlm.nih.gov/23833456/
https://pubmed.ncbi.nlm.nih.gov/23833456/
https://pubmed.ncbi.nlm.nih.gov/23833456/
https://pubmed.ncbi.nlm.nih.gov/23551276/
https://pubmed.ncbi.nlm.nih.gov/23551276/
https://pubmed.ncbi.nlm.nih.gov/23551276/
https://pubmed.ncbi.nlm.nih.gov/30539174/
https://pubmed.ncbi.nlm.nih.gov/30539174/
https://pubmed.ncbi.nlm.nih.gov/30539174/
https://pubmed.ncbi.nlm.nih.gov/30539174/
https://pubmed.ncbi.nlm.nih.gov/30539174/
https://pubmed.ncbi.nlm.nih.gov/31257588/
https://pubmed.ncbi.nlm.nih.gov/31257588/
https://pubmed.ncbi.nlm.nih.gov/31257588/
https://pubmed.ncbi.nlm.nih.gov/31257588/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+and+measurement+of+anterior+loop+of+the+mandibular+canal+using+CBCT%3A+A+cross+sectional+study&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+and+measurement+of+anterior+loop+of+the+mandibular+canal+using+CBCT%3A+A+cross+sectional+study&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+and+measurement+of+anterior+loop+of+the+mandibular+canal+using+CBCT%3A+A+cross+sectional+study&btnG=
https://pubmed.ncbi.nlm.nih.gov/30044495/
https://pubmed.ncbi.nlm.nih.gov/30044495/
https://pubmed.ncbi.nlm.nih.gov/30044495/
https://pubmed.ncbi.nlm.nih.gov/30044495/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effectiveness+of+2%25+Articaine+as+an+anesthetic+agent+in+children%3A+randomized+controlled+trial&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effectiveness+of+2%25+Articaine+as+an+anesthetic+agent+in+children%3A+randomized+controlled+trial&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effectiveness+of+2%25+Articaine+as+an+anesthetic+agent+in+children%3A+randomized+controlled+trial&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+salivary+metabolomics+in+oral+leukoplakia+and+oral+squamous+cell+carcinoma&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+salivary+metabolomics+in+oral+leukoplakia+and+oral+squamous+cell+carcinoma&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+salivary+metabolomics+in+oral+leukoplakia+and+oral+squamous+cell+carcinoma&btnG=
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/32416620/
https://pubmed.ncbi.nlm.nih.gov/32416620/
https://pubmed.ncbi.nlm.nih.gov/32416620/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/33043408/
https://pubmed.ncbi.nlm.nih.gov/33043408/
https://pubmed.ncbi.nlm.nih.gov/33043408/
https://pubmed.ncbi.nlm.nih.gov/30015217/
https://pubmed.ncbi.nlm.nih.gov/30015217/
https://pubmed.ncbi.nlm.nih.gov/30015217/
https://pubmed.ncbi.nlm.nih.gov/30015217/

	Abstract
	Keywords
	Introduction
	Materials And Methods
	Results
	Discussion
	Conclusion
	Acknowledgement And Declarations
	References

