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Abstract

Purpose: Multiple randomized controlled trials have compared the
efficacy of 2% lidocaine with 1:100,000 epinephrine to 4% articaine
with 1:100,000 epinephrine. However, there is still uncertainty about
expected success probabilities with various anesthetic modalities
that needs to be addressed in the literature.

Methods: A search of PubMed and Google yielded over 200
potential articles. 13 randomized controlled trials met the eligibility
criteria for inclusion in the analysis. Analyses compared lidocaine
and articaine in teeth with and without a diagnosis of pulpitis for
maxillary infiltration, mandibular buccal infiltration, and inferior
alveolar nerve block (IANB).

Results: Articaine demonstrated superior anesthetic efficacy
regardless of the type of injection administered or pulpal status.
Depending on the type of injection, the estimated probability of
anesthetic success with articaine was observed to be anywhere
from 9.19 percentage points to 32.48 percentage points higher
than lidocaine. The comparisons favoring articaine were highly
significant for mandibular infiltration (p<0.0001) and maxillary
infiltration (p=0.0100). While IANB nearly missed statistical
significance (p=0.0656), the estimated effect was of a clinically
meaningful magnitude.

Clinical Implications: A synthesis of current evidence suggests
that articaine has a higher success probability than lidocaine
regardless of injection type or pulpal status. In addition to statistical
significance, the superior anesthetic success rate of articaine is
estimated to be of sufficient magnitude to make meaningful clinical
impact.
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Background

Patients with acute pulpitis pose a significant anesthetic
challenge. They often present with high preexisting pain levels and
hypersensitivity to painful stimuli, producing substantial anxiety
in both the patient and the practitioner. To date, practitioners have
relied on several different management strategies to achieve anesthetic
success. However, there is no general agreement about which strategy
is most effective, despite numerous published studies on this topic
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[1-27]. An assessment of current literature on this topic is needed
to provide a comprehensive and informative appraisal of the current
state of evidence regarding which anesthetic choice and which types of
injections are most associated with successful pulpal anesthesia.

Two of the most frequently used anesthetics in dental practice
are lidocaine and articaine. Several randomized control trials
have been published in the literature comparing 4% articaine with
1:100,000 epinephrine to the “gold-standard”, 2% lidocaine with
1:100,000 epinephrine. The most comprehensive meta-analysis to
date! comparing articaine to lidocaine has been criticized for failing
to distinguish between patients with and without a pulpitis diagnosis
[2]. It is unclear from this meta-analysis if the statistical difference
between articaine and lidocaine is dependent on the pulpal status of
the patient. In this analysis a new statistical approach to this problem is
utilized to construct and validate a model that predicts the probability
of anesthetic success for each local anesthetic in a variety of commonly
used treatment modalities. From this model we report the predicted
anesthetic success rates when using articaine versus lidocaine in a
variety of clinical settings (Figure 1).

Methods
Types of studies included:

Only randomized control trials were included in this analysis in
order to limit any influence differences between practitioners and
study sites might have on the estimated success probabilities. Inclusion
criteria are listed in Table 1.

Anesthetic Success by Included Studies

0.6

04

4

Probability Difference
0.2

+
Q_---J ----------------------------- -
o 1
™
T T T T T T T T T T T T 1
_ ® 8 ® _ _ ® _ ® — _ ® _ _
2*@“5,‘“‘“‘6“”&225‘““
Gct—u‘ﬁﬁcﬁgfmcﬁ*ﬁ
awéﬁmﬁguﬁmng
£ E E E ® = E L E &
s 85 5§88 58§ 8
Uanx.E:?QELuoxn_
LU 7] o i

Figure 1: Difference in the probability of anesthetic success when using
articaine versus lidocaine among included studies.

Table 1: Inclusion Criteria.

Randomized study design

Published in peer review journals

Single carpule dose of aesthetic

Success defined as outlined in: outcome measures

Sufficient Statics for Success rate available in full text
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Searches were conducted in PubMed, with over 200 articles
considered for inclusion. Google searches were also performed in
an attempt to locate any relevant unpublished studies. Each or these
articles identified by title were further examined for relevance and
compliance with the inclusion criteria. Sixteen articles that met the
inclusion criteria were examined in their entirety. Of these sixteen,
three were excluded for lack of an adequate control group. References
within identified studies and review articles were also examined.
Literature review was conducted in June of 2016.

Types of anesthesia:

The types of anesthesia modalities analyzed were maxillary
infiltration, mandibular infiltration, and inferior alveolar nerve block
(IANB). Five studies were omitted because we could not determine the
exact location of local anesthetic administration. The studies analyzed
included both patients with and without a diagnosis of pulpitis in
both maxillary and mandibular application. Pulpal status, injection
type, and location are accounted for in our analysis and thus do not
confound the result.

Study Selection:

Studies were excluded if they considered different dosages, lacked
sufficient information to assess the location and techniques used in
anesthesia, or were explicitly conducted in children. The sample size
and anesthetic modalities utilized in each included study are reviewed
in Table 2. Sensitivity analysis was performed for each study selected to
ensure that none of the included studies, especially those with unique
definitions of anesthetic success contributed excess heterogeneity to
the analysis.

Outcome Measures:
Acceptable outcome measures were defined as:

1. Electric pulp testing elicited no response to a maximum
stimulation on two successive trials.

2. Completion of a procedure requiring complete pulpal
anesthesia (endodontic therapy or extraction), without the
need for additional anesthetic administration.

3. Patient reported Visual Analog Scale pain score classified as
mild.

Data abstraction
Data on the treatment administered, pulpal status, and resulting

Table 2: Studies included in analysis.

Study Size
Claffey et.al.® 72
Sherman et.al.® 40

Anesthetic Modality

IANB with pulpitis

IANB with mandibular buccal infiltration and
maxillary infiltration with pulpitis

Aggarwal et.al.” 60 IANB with mandibular buccal infiltration with pulpitis

Ashraf et.al.® 102 IANB with mandibular buccal infiltration with pulpitis
Poorni et.al.® 156  IANB with mandibular buccal infiltration with pulpitis
Kanna et.al.™ 100  maxillary infiltration with pulpitis

Srinivasan et.al.”> 40 maxillary infiltration with pulpitis

Hasse et.al.™ 146 | IANB with mandibular buccal infiltration

Rebelledo et.al.’® 54
Mikesell et.al.”™ 114

IANB with mandibular buccal infiltration
IANB

Evans et.al.™ 160  maxillary infiltration
Robertson et.al.2' 120  mandibular buccal infiltration
Kanna et.al.”” 62 mandibular buccal infiltration
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success rate were abstracted from the included studies. In the case of
studies where mandibular infiltration was recorded by location in the
mandible, the data for the first molar was used. In all instances, there
was sufficient summary data available to re-construct the original data
set for analysis with our logistic regression model. This is possible
when the outcome is dichotomous, all covariates are categorical, and
sufficient summary data is reported, because all participants in a given
category will have the same data structure. As a result, we were able
to build our model using original data instead of using summary
measures, as is typically done in meta-analyses.

Statistical considerations

The statistical approach to this analysis differs somewhat from
what has become typical in literature. In meta-analysis a type of mixed
effects model that does not allow for adjustment of additional study
characteristics is used which results in a pooled estimate of treatment
efficacy across included studies. In this analysis we utilize a meta-
regression model. The mixed-effects model does not allow pooling
of information across treatment modalities, i.e. IANB studies are not
pooled with maxillary infiltration or mandibular buccal infiltration
studies. The advantage to combining the various anesthetic modalities
into one model is that it allows for better estimation of the variation
between studies not attributable to the type of anesthetic or mode of
administration [28]. The statistical model utilized in this analysis is
given by,

log it

6
lpf :al.+pulp,6’1+2txjﬂj
i j=1

Where i represents the study, tx,  represent the six treatments
under consideration (IANB, maxillary infiltration, and mandibular
infiltration for each of the two anesthetics), and pulp is an indicator
for irreversible pulpitis. This model pools information about variation
between studies due to differences in study populations, practitioner
experience, etc. while estimating the efficacy of the various anesthetic
modalities separately.

The percentage of the overall variation attributable to between
study variation was estimated by the regression model to be 8.43%
indicating low heterogeneity between studies once dosing (accounted
for by selection criteria), pulpal status, type of injection, and location
of injection are accounted for. Further, normality of the study level
effects after adjustment for effects was examined via QQ-plot, which
demonstrated that the included studies satisfy the mixed effects
model assumption quite well without exception. Area under the ROC
curve (AUC) was used to assess model discrimination. The model
was validated using a cluster bootstrapping scheme with study as the
cluster [29-31].

Analysis was performed in R v3.0.1 and Stata v12 (College
Station, TX).

Results

Data abstraction was completed from the included studies
(N=1227). The estimated percentage of variation due to study (8.43%)
was relatively small suggesting that study heterogeneity was unlikely
to adversely impact the estimate of anesthetic efficacy.

The logistic regression model which accounted for the type of
injection and its location demonstrated good discrimination giving
an AUC of 0.726. The cluster bootstrapping algorithm yielded a 95%
confidence interval for the AUC of (0.6502, 0.7783), suggesting a

e Page 20f4 e



Volume 3 ¢ Issue 1+ 1000125

Citation: Smith DK, Smith LE, Blume JD (2017) Estimation of Anesthetic Success Rates: The Efficacy of Articaine versus Lidocaine. Dent Health Curr Res 3:1.

very small model optimism of 0.009. The odds ratios for the various
anesthetic strategie are listed in Table 3.

Figure 2 displays prediction intervals for the probability of
anesthetic success in an individual patient of particular anesthetic
strategies. The dashed lines separate different injections and/or
anesthetic strategies. We see that in each case, the evidence suggests
that articaine is more effective than lidocaine. In the case of maxillary
infiltration and IANB, the clinical difference between the two
anesthetics is more modest (on the order of 9 to 14 percentage points).
In the case of mandibular infiltration and the combination of inferior
alveolar block supplemented with mandibular buccal infiltration, the
effect is somewhat larger (27 percentage points).

In terms of statistical significance, the inferior alveolar block had a
marginally insignificant difference (p=0.066), but when taken in context
with the other modalities this is very likely a clinically meaningful
despite nearly missing statistical significance as a pharmacological
mechanism is a very plausible explanation for the observed differences.
The mandibular infiltration (p<0.001) and maxillary infiltration
(p=0.010) were significant at the 0.05 level.

Discussion

This study suggests clinically meaningful differences between
4% articaine and 2% lidocaine when a single carpule of anesthetic is
administered. In the case of maxillary and mandibular infiltration the
effect is strongly supported by the available evidence and estimated

Tables 3: Model estimates for considered anesthetics modalities.

Odds Ratio (95% Cl)
3.76 (1.14, 3.85)
2.55 (0.62, 2.26)
4.74(1.53, 9.28)

1.47 (1.01, 6.38)
15.58(3.70, 65.58)
7.89(1.90, 32.68)

Coefficient

IANB Articaine

IANB Lidocaine

Mandibular infiltration Articaine
Mandibular infiltration Lidocaine
maxillary infiltration Articaine
maxillary infiltration Lidocaine
Optimized adjusted AUC: 0.716

Confidence Intervals for Anesthetic Success
Among Teeth with Normal Pulp Status
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Figure 2: Predicted probability of anesthetic success for a variety of
considered anesthetic modalities for teeth with normal pulpal status.
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to be of a clinically meaningful magnitude. In the case of IANB the
evidence is slightly less definitive but the estimated clinical magnitude
of the effect is still meaningful. The highest predicted probabilities of
success are with maxillary articaine infiltration and articaine JANB
with supplemental articaine buccal infiltration for maxillary and
mandibular teeth respectively.

Another important aspect of our study is that five of the included
studies on teeth without pulpitis, accounting for 478 subjects, were
completed with a crossover design. Our analysis purposefully ignores
this fact and the within-subject correlation associated with this type
of study, making our above conclusions about teeth without pulpitis
conservatively biased. The statistical significance of the reported
difference between articaine and lidocaine may be understated.

Clinical Implications

Evidence in the available literature suggests that articaine
is superior to lidocaine in terms of anesthetic efficacy for both
maxillary and mandibular anesthesia. This should be weighed by the
practitioner against possible additional risk of methemoglobinemia
and paresthesia that have been attributed to articaine.

References

1. Brandt RG, Anderson P, McDonald N, Sohn W, Peters M (2011) The pulpal
anesthetic efficacy of articaine versus lidocaine in dentistry: A meta-analysis.
JADA 142: 493-504.

2. Powell V (2012) Articaine is superior to lidocaine in providing pulpal
anesthesia. JADA 143: 897-898.

3. Meechan JG (2011) The use of the mandibular infiltration anesthetic technique
in adults. JADA 142: 19S-24S

4. Aggarwal V, Jain A, Kabi D (2009) Anesthetic Efficacy of Supplemental Buccal
and Lingual Infiltrations of Articaine and Lidocaine after an Inferior Alveolar
Nerve Block in Patients with Irreversible Pulpitis. J Endod 35: 925-929

5. Ashraf H, Kazem M, Dianat O, Noghrehkar F (2013) Efficacy of Articaine
versus Lidocaine in Block and Infiltration Anesthesia Administered in Teeth
with Irreversible Pulpitis: A Prospective, Randomized, Double-blind Study. J
Endod 39: 6-10.

6. Claffey E, Reader A, Nusstein J, Beck M, Weaver J (2004) Anesthetic Efficacy
of Articaine for Inferior Alveolar Nerve Blocks in Patients with Irreversible
Pulpitis. J Endod 30: 568-571.

7. Aggarwal V, Singla M, Rizvi A, Miglani S (2011) Comparative Evaluation of
Local Infiltration of Articaine, Articaine Plus Ketorolac, and Dexamethasone
on Anesthetic Efficacy of Inferior Alveolar Nerve Block with Lidocaine in
Patients with Irreversible Pulpitis. J Endod 37: 445-449.

8. Poorni S, Veniashok B, Senthilkumar A, Indira R, Ramachandran S (2011)
Anesthetic Efficacy of Four Percent Articaine for Pulpal Anesthesia by Using
Inferior Alveolar Nerve Block and Buccal Infiltration Techniques in Patients
with Irreversible Pulpitis: A Prospective Randomized Double-blind Clinical
Trial. J Endod 37: 1603-1607

9. Sherman M, Flax M, Namerow K, Murray P (2008) Anesthetic Efficacy of the
Gow-Gates Infection and Maxillary Infiltration with Articaine and Lidocaine for
Irreversible Pulpitis. J Endod 34: 656-659.

10. Tortamano |, Siviero M, Costa C, Buscariolo |, Armonia P (2009) A
Comparison of the Anesthetic Efficacy of Articaine and Lidocaine in Patients
with Irreversible Pulpitis. J Endod 35: 165-168.

11. Kanna M, Whitworth J, Meechan J (2012) A Comparison of the Efficacy of
4% Articaine with 1:100,00 Epinephrine and 2% Lidocaine with 1:80:000
Epinephrine in Achieving Pulpal Anesthesia in Maxillary Teeth with Irreversible
Pulpitis. J Endod 38: 279-282.

12. Srinivasan N, Kavitha M, Loganathan C, Padmini G (2009) Comparison of
anesthetic efficacy of 4% articaine and 2% lidocaine for maxillary buccal
infiltration in patients with irreversible pulpitis. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod 107: 133-136.

e Page 30f4 e


http://platform.almanhal.com/Files/?ID=T2-62886-MLA0021233.PDF
http://platform.almanhal.com/Files/?ID=T2-62886-MLA0021233.PDF
http://platform.almanhal.com/Files/?ID=T2-62886-MLA0021233.PDF
http://jada.ada.org/article/S0002-8177(14)61802-X/abstract
http://jada.ada.org/article/S0002-8177(14)61802-X/abstract
http://www.sciencedirect.com/science/article/pii/S000281771463751X
http://www.sciencedirect.com/science/article/pii/S000281771463751X
http://insights.ovid.com/endodontics/jendo/2009/07/000/anesthetic-efficacy-supplemental-buccal-lingual/1/00004770
http://insights.ovid.com/endodontics/jendo/2009/07/000/anesthetic-efficacy-supplemental-buccal-lingual/1/00004770
http://insights.ovid.com/endodontics/jendo/2009/07/000/anesthetic-efficacy-supplemental-buccal-lingual/1/00004770
http://www.jendodon.com/article/S0099-2399(12)00973-9/abstract
http://www.jendodon.com/article/S0099-2399(12)00973-9/abstract
http://www.jendodon.com/article/S0099-2399(12)00973-9/abstract
http://www.jendodon.com/article/S0099-2399(12)00973-9/abstract
https://www.infona.pl/resource/bwmeta1.element.elsevier-f6e4324c-92c7-39e2-b58d-c048a137a19e
https://www.infona.pl/resource/bwmeta1.element.elsevier-f6e4324c-92c7-39e2-b58d-c048a137a19e
https://www.infona.pl/resource/bwmeta1.element.elsevier-f6e4324c-92c7-39e2-b58d-c048a137a19e
https://www.infona.pl/resource/bwmeta1.element.elsevier-c0cab023-6419-3105-a889-7359581c23ec
https://www.infona.pl/resource/bwmeta1.element.elsevier-c0cab023-6419-3105-a889-7359581c23ec
https://www.infona.pl/resource/bwmeta1.element.elsevier-c0cab023-6419-3105-a889-7359581c23ec
https://www.infona.pl/resource/bwmeta1.element.elsevier-c0cab023-6419-3105-a889-7359581c23ec
http://bacbuc.hd.free.fr/WebDAV/data/DOM/ALD/Poorni-JoE2001.pdf
http://bacbuc.hd.free.fr/WebDAV/data/DOM/ALD/Poorni-JoE2001.pdf
http://bacbuc.hd.free.fr/WebDAV/data/DOM/ALD/Poorni-JoE2001.pdf
http://bacbuc.hd.free.fr/WebDAV/data/DOM/ALD/Poorni-JoE2001.pdf
http://bacbuc.hd.free.fr/WebDAV/data/DOM/ALD/Poorni-JoE2001.pdf
http://www.jendodon.com/article/S0099-2399(08)00146-5/abstract
http://www.jendodon.com/article/S0099-2399(08)00146-5/abstract
http://www.jendodon.com/article/S0099-2399(08)00146-5/abstract
http://www.jendodon.com/article/S0099-2399(08)00984-9/fulltext?refuid=S1079-2104(09)00860-9&refissn=1079-2104&mobileUi=0
http://www.jendodon.com/article/S0099-2399(08)00984-9/fulltext?refuid=S1079-2104(09)00860-9&refissn=1079-2104&mobileUi=0
http://www.jendodon.com/article/S0099-2399(08)00984-9/fulltext?refuid=S1079-2104(09)00860-9&refissn=1079-2104&mobileUi=0
http://www.jendodon.com/article/S0099-2399(11)01351-3/abstract
http://www.jendodon.com/article/S0099-2399(11)01351-3/abstract
http://www.jendodon.com/article/S0099-2399(11)01351-3/abstract
http://www.jendodon.com/article/S0099-2399(11)01351-3/abstract
http://insights.ovid.com/oral-surgery-medicine-pathology-radiology/oooo/2009/01/000/comparison-anesthetic-efficacy-articaine-lidocaine/28/00043790
http://insights.ovid.com/oral-surgery-medicine-pathology-radiology/oooo/2009/01/000/comparison-anesthetic-efficacy-articaine-lidocaine/28/00043790
http://insights.ovid.com/oral-surgery-medicine-pathology-radiology/oooo/2009/01/000/comparison-anesthetic-efficacy-articaine-lidocaine/28/00043790
http://insights.ovid.com/oral-surgery-medicine-pathology-radiology/oooo/2009/01/000/comparison-anesthetic-efficacy-articaine-lidocaine/28/00043790

Volume 3 ¢ Issue 1+ 1000125

Citation: Smith DK, Smith LE, Blume JD (2017) Estimation of Anesthetic Success Rates: The Efficacy of Articaine versus Lidocaine. Dent Health Curr Res 3:1.

13. Evans G, Nusstein J, Drum M, Reader A, Beck M (2008) A Prospective,
Randomized, Double-blind Comparison of Articaine and Lidocaine for
Maxillary Infiltrations. J Endod 34: 389-393

14. Hasse A, Reader A, Nusstein J, Beck M, Drum M (2008) Comparing
anesthetic efficacy of articaine versus lidocaine as a supplemental buccal
infiltration of the mandibular first molar after an inferior alveolar nerve block.
JADA 139: 1228-1235.

15. Mikesell P, Nusstein J, Reeader A, Beck M, Weaver J (2005) A Comparison
of Articaine and Lidocaine for Inferior Alveolar Nerve Blocks. J Endod 31:
265-270.

16. Rebolledo A, Molina E, Aytes L, Escoda C (2007) Med Oral Patol Oral Cir
Buccal 12: E139-44.

17. Kanaa M, Whitworth J, Corbett I, Meechan J (2006) Articaine and Lidocaine
Mandibular Buccal Infiltration Anesthesia: A Prospectie Randomized Double-
Blind Cross-Over Study. J Endod 32: 296-298

18. Abdulwahab M, Boynes S, Moore P, Seifikar S, Al-Jazzaf A (2009) The
Efficacy of Six Local Anesthetic Formulations Used for Posterior Mandibular
Buccal Infiltration Anesthesia. JADA 140: 1018-1024.

19. Corbett I, Kanaa M, Whitworth J, Meechan J (2008) Articaine Infiltration for
Anesthesia of Mandibular First Molars. J Endod 34: 514-518.

20.Jung I, Kim J, Kin E, Lee C, Lee S (2008) Evaluation of Buccal Infiltration
and Inferior Alveolar Nerve Blocks in Pulpal Anesthesia for Mandibular First
Molars. J Endod 34: 11-13

2

=

.Robertson D, Nusstein J, Reader A, Beck M, McCartney M (2007) The
anesthetic efficacy of articaine in buccal infiltration of mandibular posterior
teeth. JADA 138: 1104-1112.

doi: 10.4172/2470-0886.1000125

22. Malamed S, Gagnon S, Leblanc D (2000) Efficacy of Articaine: A New Amide
Local Anesthetic. JADA 131: 635-642.

2

w

.Katyal V (2010) The efficacy and safety of articaine versus lignocaine in
dental treatments: A meta-analysis. J DENT 38: 307-317.

24. Abdulwahab M, Boynes S, Moore P, Seifikar S, Al-Jazzaf A (2009) The
Efficacy of Six Local Anesthetic Formulations Used for Posterior Mandibular
Buccal Infiltration Anesthesia. JADA 140:1018-1024

2

[&)]

. Oliveira P, Volpato M, Ramacciato J, Ranali J (2004) Articaine and lignocaine
efficiency in infiltration anaesthesia:a pilot study. British Dental Journal
197:45-46.

2

(o)

. Rosenberg P, Amin K, Zibari Y, Lin L (2007) Comparison of 4% Articaine with
1:100,000 Epinephrine and 2% Lidocaine with 1:100,000 Epinephrine When
Used as a Supplemental Anesthetic. J Endod 33: 403-405.

2

~

. Matthews R, Drum M, Reader A, Nusstein J, Beck M (2009) Articaine for
Supplemental Buccal Mandibular Infiltration Anesthesia in Patients with
Irreversible Pulpitis When the Inferior Alveolar Nerve Block Fails. J Endod
35: 343-346.

28. Diggle P, Heagerty P, Liang K, Zeger S (2002) Analysis of Longitudinal Data.
(2" edtn). Oxford University Press. UK.

2

©

.Harrell FEJ (2001) Regression Modeling Strategies. Charlottesville, VA:
Springer.

3
3

o

. Steyerberg EW (2009) Clinical Prediction Models. 1st ed: Springer.

=

. Steyerberg EW, Harrell FE, Borsboom GJJM, Eijkemans MJC, Vergouwe Y
(2001) Internal validation of predictive models: Efficiency of some procedures
for logistic regression analysis. J Clin Epidemiol. Aug 54: 774-781.

Author Affiliation Top

"Department of Biostatistics and Oral and Oral Maxillofacial Surgery, Vanderbilt
University, USA

2Department of Anesthesiology, Vanderbilt University, USA
3Department of Biostatistics, Vanderbilt University, USA

( M
Submit your next manuscript and get advantages of SciTechnol
submissions

80 Journals

' o

o
3

21 Day rapid review process
3000 Editorial team

5 Million readers

More than 5000

Quality and quick review processing through Editorial Manager System

o

g

<

2
E3

o

<

%

R

Submit your next manuscript at e www.scitechnol.com/submission

e Page 4 of 4 o


http://www.sciencedirect.com/science/article/pii/S0099239907005158
http://www.sciencedirect.com/science/article/pii/S0099239907005158
http://www.sciencedirect.com/science/article/pii/S0099239907005158
http://cat.inist.fr/?aModele=afficheN&cpsidt=20645411
http://cat.inist.fr/?aModele=afficheN&cpsidt=20645411
http://cat.inist.fr/?aModele=afficheN&cpsidt=20645411
http://cat.inist.fr/?aModele=afficheN&cpsidt=20645411
https://www.infona.pl/resource/bwmeta1.element.elsevier-61078079-198d-3295-b207-ea3124a9e01e
https://www.infona.pl/resource/bwmeta1.element.elsevier-61078079-198d-3295-b207-ea3124a9e01e
https://www.infona.pl/resource/bwmeta1.element.elsevier-61078079-198d-3295-b207-ea3124a9e01e
http://s3.amazonaws.com/academia.edu.documents/36367961/medoralv12i2p139.pdf?AWSAccessKeyId=AKIAIWOWYYGZ2Y53UL3A&Expires=1497263677&Signature=xUu%2B4xdORNd7HFBT78Bg8AwGBUU%3D&response-content-disposition=inline%3B filename%3DComparative_study_of_the_anesthetic_effi.pdf
http://s3.amazonaws.com/academia.edu.documents/36367961/medoralv12i2p139.pdf?AWSAccessKeyId=AKIAIWOWYYGZ2Y53UL3A&Expires=1497263677&Signature=xUu%2B4xdORNd7HFBT78Bg8AwGBUU%3D&response-content-disposition=inline%3B filename%3DComparative_study_of_the_anesthetic_effi.pdf
http://insights.ovid.com/endodontics/jendo/2006/04/000/articaine-lidocaine-mandibular-buccal-infiltration/5/00004770
http://insights.ovid.com/endodontics/jendo/2006/04/000/articaine-lidocaine-mandibular-buccal-infiltration/5/00004770
http://insights.ovid.com/endodontics/jendo/2006/04/000/articaine-lidocaine-mandibular-buccal-infiltration/5/00004770
http://jada.ada.org/article/S0002-8177(14)64505-0/abstract
http://jada.ada.org/article/S0002-8177(14)64505-0/abstract
http://jada.ada.org/article/S0002-8177(14)64505-0/abstract
https://www.infona.pl/resource/bwmeta1.element.elsevier-fb2a5485-caad-3656-9d5a-675290b154f4
https://www.infona.pl/resource/bwmeta1.element.elsevier-fb2a5485-caad-3656-9d5a-675290b154f4
http://cat.inist.fr/?aModele=afficheN&cpsidt=19029876
http://cat.inist.fr/?aModele=afficheN&cpsidt=19029876
http://cat.inist.fr/?aModele=afficheN&cpsidt=19029876
https://www.infona.pl/resource/bwmeta1.element.elsevier-c1b84190-d256-3050-97bd-97d11cb1e8a6
https://www.infona.pl/resource/bwmeta1.element.elsevier-c1b84190-d256-3050-97bd-97d11cb1e8a6
http://cat.inist.fr/?aModele=afficheN&cpsidt=22579889
http://cat.inist.fr/?aModele=afficheN&cpsidt=22579889
http://cat.inist.fr/?aModele=afficheN&cpsidt=21827651
http://cat.inist.fr/?aModele=afficheN&cpsidt=21827651
http://cat.inist.fr/?aModele=afficheN&cpsidt=21827651
http://www.nature.com/bdj/journal/v197/n1/abs/4811422a.html
http://www.nature.com/bdj/journal/v197/n1/abs/4811422a.html
http://www.nature.com/bdj/journal/v197/n1/abs/4811422a.html
http://insights.ovid.com/endodontics/jendo/2009/03/000/articaine-supplemental-buccal-mandibular/5/00004770
http://insights.ovid.com/endodontics/jendo/2009/03/000/articaine-supplemental-buccal-mandibular/5/00004770
http://insights.ovid.com/endodontics/jendo/2009/03/000/articaine-supplemental-buccal-mandibular/5/00004770
http://insights.ovid.com/endodontics/jendo/2009/03/000/articaine-supplemental-buccal-mandibular/5/00004770
E:\All Flyers\UDAY\DHCR\DHCRVolume3.1\DHCR3.1_W\DHCR-17-80 (127)\28.
E:\All Flyers\UDAY\DHCR\DHCRVolume3.1\DHCR3.1_W\DHCR-17-80 (127)\28.
http://www.springer.com/gb/book/9781441929181
http://www.springer.com/gb/book/9781441929181
http://www.springer.com/in/book/9780387772431
http://www.jclinepi.com/article/S0895-4356(01)00341-9/abstract
http://www.jclinepi.com/article/S0895-4356(01)00341-9/abstract
http://www.jclinepi.com/article/S0895-4356(01)00341-9/abstract

	Title
	Corresponding author
	Abstract
	Background 
	Methods 
	Data abstraction 
	Statistical considerations  

	Results 
	Discussion 
	Clinical Implications 
	Table 1
	Table 2
	Table 3
	Figure 1
	Figure 2
	References

