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Abstract

This systematic review evaluates the efficacy of single buccal infiltration of articaine for extracting upper
teeth. A search of the PubMed, Ovid SP, Scopus, Embase, and Cochrane databases for English-language
studies published between 2000 and 2021 was performed on August 26, 2022, based on the pre-specified
question using the MeSH terms [(buccal) and (articaine) and (infiltration) and (dental)]. Of the 16 clinical
trials identified involving 1,339 patients, six compared the subjective procedural pain associated with single
buccal infiltration of articaine with that of lidocaine, three of which reported reduced pain and the other
three greater success in extraction for the articaine group. Four of the 16 studies compared the procedural
pain associated with single buccal infiltration of 4% articaine with double (buccal and palatal/lingual)
infiltration; two reported insignificant differences between the groups; and the other two reported greater
success using buccal and palatal injections. Five of the 16 studies compared the procedural pain associated
with single buccal articaine with double buccal and palatal/lingual infiltration of 2% lidocaine and reported
insignificant differences. The other of the 16 studies compared the subjective pain associated with single
buccal infiltration of 4% articaine 1:100:000 with single buccal infiltration of 4% articaine 1:200:000 and
found a statistically significant difference. All of these studies concluded that upper permanent maxillary
teeth can be extracted using only a 4% articaine buccal infiltration, but further investigation is necessary to
determine whether this approach can replace the gold standard of buccal and palatal infiltration.
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Introduction And Background

Pain control is an essential part of healthcare since many therapies and advanced operations would be
impossible without profound anesthesia. Despite its shortcomings, local anesthesia remains the most
effective, efficient, and safe method of pain management [1]. This form of anesthesia involves, by definition,
a loss of sensation in only one part of the body by inhibiting the conduction of painful stimuli to the central
nervous system [2]. Articaine is one of the newest local anesthetic agents, having been approved by the Food
and Drug Administration (FDA) in April 2000 [1]. Specifically, articaine {methyl 4- methyl-3-[2-
(propylamino)-propanoylamino] thiophene-2-carboxylate} is a local anesthetic amino amide. All amino
amide local anesthetics (MOU1) contain benzene rings, unlike articaine, which has a thiophene ring. The
thiophene ring renders the anesthetic more potent by allowing for greater lipid solubility. Articaine can be
inactivated by serum esterase in a rapid process that occurs in the serum. Another slower process takes
place in the liver, where the amide linkage undergoes biotransformation. About 90% of the articaine is
metabolized through hydrolysis in the blood through the fast process into articainic acid, which is inactive.
This acid is then excreted by the kidneys as articainic acid glucuronide. Articainic acid has a longer serum
half-life, 64 minutes, whereas that of articaine is 20 minutes [3]. Regarding safety and efficacy, articaine has
proved safe for local infiltration or peripheral nerve blocking in dentistry. It has many uses in medicine,
being administered as an epidural, ocular, spinal, and regional nerve block or injected intravenously for
regional anesthesia [3], and it has been widely used in dental surgery [4].

Articaine was first synthesized in 1969 in Germany; Winther and Nathalang performed the first clinical trials
in 1971; and it was approved for clinical use in 1976 under the name carticaine hydrochloride [5]. The
duration and perfusion of 2% articaine with 1:200,000 adrenaline are greater than for 2% lidocaine with
1:200,000, producing profound anesthesia for all of the teeth except the mandibular molars [6]. Carticaine
was renamed articaine in 1984 and approved by the USFDA in 2000 as a 4% formula with 1:100,000
epinephrine under the name Septocaine (Septodont), and 4% articaine with 1:200,00 adrenaline was
approved by the FDA in 2006 [5]. Local anesthetics are, in general, safe agents [7], and articaine is considered
one of the safest because its rapid metabolism into an inactive metabolite minimizes the potential for
overdose and systemic toxicity, even after many injections [8]. However, paresthesia, the abnormal
sensation or prolonged duration of anesthetic action, may occur temporarily or permanently [7]. Thus, a
study of 1,325 individuals who received either lidocaine or articaine injections during dental treatment and
later took part in phone interviews identified 53 who reported paresthesia, with a higher percentage for
those who received articaine (1 in 49) compared with those who received lidocaine (1 in 63) [9]. A
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retrospective study of complaints after such injections conducted in Canada in 1995 found a higher
frequency of prolonged anesthesia after articaine was used [10].

The other reported adverse effects of articaine include hypersensitivity reactions [11], ophthalmologic
complications [12], ischemia of the skin [13], and fever [14]. Regarding extraction, many studies have found
articaine to be more efficacious than lidocaine, with 1.5 times the potency and longer duration [15]. Likewise,
the onset time of 4% articaine is significantly less than that of 4% lidocaine [16]. Generally, infiltration
serves to anesthetize the maxillary teeth, while nerve blocking is done for mandibular teeth using a 2% local
anesthetic agent. Because of the high failure rate of the interalveolar nerve block (IANB) and the large
amount of local anesthetic solution delivered to the patient, some clinicians use buccal infiltration of
articaine for the mandibular posterior teeth in order to overcome these problems. This technique can be
more effective than inferior alveolar nerve block, and many studies have been performed to compare 2%
lidocaine with 4% articaine for buccal infiltration of mandibular teeth. Thus, a review by Meechan [17]

shows that 2% lidocaine is inferior to 4% articaine for this purpose, while Brandt et al. [18], in a review of 13
controlled clinical trials, reported no significant difference in the efficacy of 2% lidocaine and 4% articaine
for IANB but found articaine to have a higher success rate than lidocaine after infiltration [18]. The efficacy
of articaine for buccal infiltration of mandibular teeth is thought to be greater when it is applied in adequate
amounts of local anesthesia; thus, a study by El-Kholey [19] showed 3.6 ml of articaine to have a
significantly higher success rate than 1.8 ml (93% and 53%, respectively). This systematic review aims to
determine if palatal infiltration can be excluded when single buccal infiltration is given with 4% articaine for
the extraction of permanent maxillary teeth.

Review
Methods

Protocol

This systematic review is currently registered in the International Prospective Register of Systematic Review
(PROSPERO) (ID: CRD42022371728). It follows the preferred reporting items for systematic reviews and
meta-analyses (PRISMA) guidelines for reporting.

Search Strategy

The search strategy was designed based on the population intervention comparison outcome (PICO)
framework to address the question “Can single buccal infiltration of 4% articaine induce sufficient analgesia
for the extraction of maxillary teeth?” The PICO is broken down as follows population (P): adults, the
intervention (I): buccal infiltration of articaine, comparison (C): buccal and palatal infiltration of lidocaine,
and the outcome of interest (O): anesthesia for the extraction of permanent maxillary teeth.

An electronic search was performed on the PubMed, Ovid SP, Scopus, Embase, and Cochrane databases for
English-language studies published between 2000 and 2021 and was completed on August 26, 2022. The
search was based on a pre-specified question using the relevant MeSH terms [(buccal) and (articaine) and
(infiltration) and (dental)].

Eligibility Criteria

The evaluation included all of the clinical trials that have assessed the success rate of single buccal
infiltration with more than 1.5 ml of 4% articaine and/or compared it with a single buccal or standard buccal
and palatal injection of 2% lidocaine in terms of inducing sufficient anesthesia to extract upper teeth from
adults. The preliminary studies were retrieved using the MeSH terms from the databases. All of the
duplicates were then excluded and the titles and abstracts were screened. Two reviewers evaluated the full
texts of potentially relevant studies and recorded the authors’ names, the year of publication, the country in
which the research was conducted, the study design, the characteristics of the sample, the age of the
participants, the nature of the intervention, the nature of the comparison, the pain scale used, and the
conclusions reached on a Microsoft Excel sheet. The outcome of interest was “pain during extraction when
using a single buccal infiltration with 4% articaine.” Sixteen articles met the eligibility criteria in this

review (Figure 1).
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|

FIGURE 1: PRISMA 2009 flow diagram

Risk-of-Bias (RoB) Assessment

Four members of the review team used the Cochrane Collaboration criteria [20] to evaluate seven
parameters independently, including random sequence generation, the concealment of allocation, the
blinding of the subjects (participants and personnel), the blinding of the evaluator (the individual assessing
the outcome), the completeness of the outcome data, the selective reporting of outcomes, and bias owing to
other sources. The bias ratings for this study were designated “high,” “unclear,” and “low.” Thus, the
parameters with a high risk of bias for a given study were categorized as such; an unclear risk of bias was
identified in studies with one or more unclear parameters; and the studies with a low risk of bias for all
seven parameters were also categorized as such. In this way, each of the included studies was classified
separately as having either a low, unclear, or high overall risk of bias by the four reviewers, who, after
comparing the scores, reached a consensus on the final decision.

Results

The initial search using the MeSH terms revealed 563 articles, of which 328 were duplicates. The titles and
abstracts of the 235 articles remaining after the removal of the duplicates were screened. The full texts of the
35 potentially relevant papers thus identified were then evaluated [21-55], and 19 of them were excluded
(22, 24-27, 30, 32-34, 39-42, 44, 49-50, 52 and 54-55) for the reasons presented in Table /. The remaining 16
served as the sample for this final systematic review (21, 23, 28-29, 31, 35-38, 43, 45-48, 51 and 53).
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Number

10
11
12
13
14
15
16
17
18

19

Excluded article

Majid and Ahmed 2017 [25]
Badenoch-Jones et al. 2017 [26]
Badenoch-Jones et al. 2016 [27]
Hassan et al. 2011 [32]

Sharma et al. 2014 [33]
Badcock 2007 [34]

Khan and Qazi 2017 [40]
Bahrololoomi and Maghsoudi 2022 [41]
Gholami et al. 2021 [42]

Cui et al. 2018 [44]

Gazal 2020 [49]

Deshpande et al. 2020 [50]
Azad et al. 2019 [52]

Joshi and Soni 2019 [54]
Shalash and Eladl 2019 [55]
Friedl et al. 2012 [22]

Lima Jr et al. 2009 [24]

Sekhar et al. 2011 [30]

Isik et al. 2011 [39]

TABLE 1: Studies excluded from the review

Reason for exclusion

palatal injection was given as a placebo
cross-sectional study (survey)
systematic review

less than 1.5 ml articaine administered
less than 1.5 ml articaine administered
cross-sectional study (survey)

only lidocaine used

conducted in pediatric clinics

less than 1.5 ml articaine administered
meta-analysis

palatal injection of articaine

less than 1.5 ml articaine administered
less than 1.5 ml articaine administered
less than 1.5 ml articaine administered
less than 1.5 ml articaine administered
less than 1.5 ml articaine administered
cross-sectional study

only lidocaine used

cross-sectional study

Author(s) and

year

Somuri et al

2012 [21

Characteristics of the Included Studies

The characteristics of the 16 included studies are summarized in Table 2. They were published between 2000

and 2021, involved permanent teeth only, and enrolled participants ranging in age from 12 to 84 years.

Sample
Intervention
characteristics

country Study design

30 adult

patients, 19

1.7 ml single buccal

women, and 11

Randomized infiltration of 4%
men ranging in
India single-blinded articaine +
age from 10 to
Cross-over. 1:100,000
30 years, and
adrenaline.
divided into two
groups.
30 patients
1.8 ml buccal
Double- ranging in age

infiltration of 4%
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Topical
anesthesia

Comparison Extraction
and needle
gauge (G)

1.75 ml buccal injection+ 0.25 ml palatal Not Bilateral maxillary premolar

injection of lidocaine + 1:100,000 adrenaline.

mentioned. extraction.

Extraction of a partially

Pain scale

visual
analog
scale
(VAS),
faces pain
scale
(FPS) to
rate the
pain on

extraction.

Conclusions

Single buccal
infiltration can be
sufficient to obtain
palatal

anesthesia.

In maxillary third
molar with
pericoronitis
extraction without

palatal injection
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Lima Jret al blinded from 15 to 46 1.8 ml buccal infiltration of 4% articaine with 1 Not Hand 4% articaine with
Brazil articaine with 1: impacted upper third molar
2013 [23] controlled years and 200,000 epinephrine. mentioned. gestures. 1: 100,000
100,000 with pericoronitis.
clinical. divided into two epinephrine, is
adrenaline.
groups. more effective

than 4% articaine

with 1: 200,000

epinephrine.
48 patients Maxillary anterior
served as the Visual and posterior
Aprospective  control; 27 Single buccal 276G analog teeth can be
controlled male and 21 injection of 1.8 ml needle scale extracted with
Bataineh and Al- Extraction of anterior and
3 Jordan study following ~ female 4% articaine with 1:  None. measuring (VAS), single buccal
Sabri 2016 [28] posterior maxillary teeth
a split-mouth participants 100,000 0.40 X 30 verbal infiltration when
protocol. ranginginage  adrenaline. mm rating scale  palatal soft tissue
from 28 to 84 (VRS) manipulation is
years. not required
Permanent maxillary tooth
When using

removal (33 wisdom teeth,
articaine HCI for

71 patients, 38 Single buccal Sterile partly or fully erupted, and 41
Visual routine maxillary
men, and 33 injection of 1.7 ml Identical protocol applied for buccal injection; dental orthodontic teeth; the rest of
Fan et al. 2009 Randomized analog permanent tooth
4 China women; 142 4% articaine HCI palatal infiltration of 0.4 mL 4% articaine HCI needle, 30 15/32 and 17/32, 14/36, and
[29] controlled trial. scale extraction, palatal
total teeth were with epinephrine with epinephrine 1:100,000. G,0.3x21 22/36 were back and front
VAS). injection is
extracted. 1:100,000. mm. teeth on the experimental
possibly not
and control sides,
needed.
respectively).
Simple tooth extraction in the
maxillary arch from three
Single buccal Sterile Visual With 4% articaine
194 patients, groups: group 1 (posterior
infiltration of 4% single-use analog as a single buccal
113 male, and teeth) including the first,
articaine with Single buccal infiltration of 2% lidocaine HCI 27 G 0.40 x scale injection,
Lugman et al. Randomized 81 female, second, and third molars on
Pakistan 1:200,000 with 1:100,000 adrenaline in a cartridge ampule 21 mm (VAS), maxillary teeth
2015 [31] controlled trial.  ranging in age either side; group 2 (middle
adrenaline in a of 1.8 ml. disposable face pain can be extracted
from 20 to 60 teeth) including the
cartridge ampule of dental scale without palatal
years. premolars; group 3 (anterior
1.7 ml (100). needle. (FPS). injection.
teeth) including incisors and
canines.
The experimental Extraction of
Positive control group received buccal and Visual
group received only maxillary teeth is
155 patients, palatal local anesthetic injections of 2% analog
a buccal injection possible without
Asingle- 51 male, and lidocaine with 0.015 mg/ml epinephrine (three- scale
of 4% articaine with using palatal
Bataineh et al. blinded clinical 104 female, quarters of a cartridge injected buccally and Not Extraction of permanent (VAS) and
Jordan 0.012 mg/ml injection; no
2019 [35] trial with ranging in age one-quarter palatally) Negative control group mentioned.  maxillary teeth. verbal
epinephrine (one difference was
randomization.  from 13 to 62 received only buccal local anesthetic injection of response
cartridge served as found between
years. 2% lidocaine with 0.015 mg/ml epinephrine (one scale
a first buccal articaine and
cartridge used as a first buccal injection). (VRS)
injection). lidocaine.
Maxillary first
molar can be
extracted without
Single buccal
100 patients, palatal injection;
infiltration with 1.8
A triple- 54 male, and Sterile 27 Visual single buccal
ml articaine HCI. Single buccal infiltration with 1.8 ml lidocaine
Kumar et al. blinded 46 female, G Maxillary first molar analog infiltration can
7 India 4% with HCI. 2% and epinephrine 1:100,000 (50
2019 [36] randomized ranging in age disposable extraction. scale reduce patient
epinephrine Patients).
controlled trial. from 18 to 60 needles. (VAS). pain and has a
1:100,000 Injection
years. comparable effect
(50 Patients).
to buccal and
palatal injections
with lidocaine.
Articaine. as a
single buccal
A double- 100 patients,
Only buccal Bilateral extractions of infiltration, can be
blinded 64 male, and Visual
infiltration (1.75 ml) permanent noncarious used as an
Sandilya et al. randomized 36 female, - ) Buccal (1.75 ml) and palatal (0.5 ml) infiltration Not ; ) analog
India of 4% articaine with maxillary first or second alternative to
2019 [37] clinical trial ranging in age of 2% lidocaine with 1:200,000. mentioned. ; scale ) .
1:100,000 premolars for orthodontic lidocaine for the
with a split- from 12 to 30 (VAS).
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mouth design.

Single-
centered,
balanced

Saravanan et al. randomized,

India
2015 [38]

double-
blinded,
parallel-group

study.

Prospective
Chandrasekaran double-blinded
10 India

etal. 2021 [43] randomized

control trial.

Uckan et al.
1" Turkey
2006 [45]

Controlled

clinical trial.

Prospective,
clinical

crossover
Sochenda et al.

12 Thailand
2020 [46]

experiment,
randomized
split-mouth

controlled trial.

A randomized
Phyo et al. 2020
13 Thailand
[471

double-blind

study.

Double-

Rayati et al. blinded
14 Iran
2021 [48] randomized

clinical trial.

years.

116 patients.
55 male and 61
female, ranging
in age from 15

to 65 years.

150 patients,
57 male, and
93 female,
ranging in age
from 18 to 45

years.

53 patients, 25
female, and 28
male, ranging in
age from 18 to

48 years,

28 patients, 10
male, and 18
female, ranging
in age from 18

to 45 years.

30 patients, 6
male, and 24

female.

139 patients,
65 male, and
74 female,
ranging in age
from 20 to 60

years.

adrenaline.

Administered 1.7
ml of 4% articaine
HC! with adrenaline
1:100,000; articaine
anesthetic agent
was injected into
the buccal
vestibule by simple

infiltration method.

Group A patients
were administered
4% articaine local
anesthetic with
1:100,000
adrenaline (1.8 ml)
as a single buccal

infiltration.

Single buccal
infiltration of 2 ml
articaine 4%
epinephrine with
1:100 000

adrenaline.

Buccal vestibule
infiltration of 4%
articaine with
1:100,000
epinephrine 1.7 ml
injected without

palatal infiltration.

1.7 ml single buccal
infiltration of 4%
articaine with
1:100,000

epinephrine.

1.8 mi single buccal
infiltration of 2%
lidocaine with
epinephrine

1:100,000.
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reasons.

Maxillary teeth that are

grossly destroyed by caries,

Administered 1.7 ml of lidocaine 2% with Not infected root stumps,

adrenaline 1:80,000 in a similar manner. mentioned. impacted maxillary third
molars, or therapeutic
extraction of premolars.

Group B patients were administered 0.5%

bupivacaine local anesthetic with 1:100000

adrenaline (1.8 ml) as a single buccal Requiring extraction of

infiltration, Group C patients were administered Nt maxillary teeth and

mentioned.

as a local anesthetic 2% lidocaine with mandibular anterior teeth.
1:100,000 adrenaline (1.8 ml) in a with single

buccal infiltration.

1.75 mL of articaine was injected into the buccal ~ Not Extraction of permanent

site with a palatal injection of 0.25 ml. mentioned.  maxillary teeth.
Buccal and palatal infiltration of 4% articaine Not Maxillary impacted third molar
with 1:100,000 epinephrine injected. mentioned.  surgery.

276G

needle

Bilateral surgical removal of
1.7 ml single buccal infiltration of 4% lidocaine attached to

symmetrically-positioned

with epinephrine 1:100,000. adcc
maxillary third molars.

disposable
syringe.
Short 21

1.8 ml single buccal infiltration of 4% articaine Extraction of maxillary
mm 27 G

with epinephrine 1:100,000. molars.
needle.

Visual
analog
scale

(VAS).

Visual
analog
scale
(VAS),
facial pain
scale

(FPS).

Faces pain
scale
(FPS),
visual
analog
scale

(VAS)

Visual
analog
scale
(VAS) and
a numeric
rating

scale.

Visual
analog
scale
(VAS),
numerical
rating scale

(NRS).

Not

mentioned.

Visual

extraction of
maxillary

premolars

Bone diffusion of
4% articaine is
greater than 2%
lidocaine; palatal
injection is not
absolutely
required for
extraction of

maxillary teeth.

Bupivacaine and
lidocaine cannot
be used as a
single buccal
injection to
anesthetize the
palatal tissue but
articaine is
successful in 98%

of cases.

Extraction of
permanent
maxillary teeth is
possible with a
single buccal
injection using 2

ml of articaine.

Single buccal
infiltration can be
an alternative to
the conventional
technique for
surgical extraction
of impacted
maxillary third

molars.

Palatal anesthesia
can be obtained
using a single
buccal infiltration
with 4% lidocaine
and 4% articaine
for maxillary third
molar surgery
depending on the
impaction

classification.

Depth of
anesthesia in
palatal tissue with
single buccal
infiltration using
4% articaine may
differ depending
on bone thickness
and tooth

condition.

Operators cannot

rely on the
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lyengar et al.
15 India
2020 [51]
Al-Mahalawy
and El-
16 Egypt

Mahallawy 2020

53]

50 patients
ranging in age
from 15 to 40

years.

Randomized,

45 patients, 24
controlled,

male, and 21
split-mouth

female.
clinical trial.

2 ml single buccal
infiltration of 4%
articaine with
adrenaline

1:100,000.

Single labial
infiltration injection
of 1.7 ml of 4%
articaine with
1:100,000

adrenaline.

Extraction of bilateral
Buccal and palatal injections of 4% articaine Not

permanent maxillary posterior
with adrenaline 1:100,000 (1 ml and 0.5 m). mentioned.

teeth.

1.5 ml labial infiltration injection followed by 0.3

27 G short Extraction of maxillary
ml nasopalatine injections of 2% lidocaine with

needle. anterior teeth.
1:100,000 adrenaline.

TABLE 2: Characteristics of the included studies

analog
scale
(VAS),
Wong-
Baker
Facial Pain

Scale.

Visual
analog
scale

(VAS).

diffusing capacity
of articaine to
anesthetize
palatal tissue; a
single buccal
injection is
preferable for

young patients.

With a single
labial infiltration
using 4%
articaine, a
nasopalatine
nerve block may
no longer be

necessary.

The risk of bias (Figure 2) was evaluated for each study following the Cochrane guidelines [20]. Most of the
studies involved randomization [23, 29, 31, 35-38, 46-48, 51, 53], with four exceptions [21, 28, 43, 5]. Most
also involved allocation concealment, again with four exceptions [28, 45, 46, 51]. Blinding of the participants
was done in more than half of the studies the exceptions being [21, 28, 31, 35, 45-46, 51], while there was no
clear blinding of the outcome in more than half the exceptions being [23, 29, 36-38, 47]. None of the studies
reported observing attrition bias, reporting bias, or any other bias.
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= | Blinding of outcome assessment (detection hias)

Al-Mahalawy and El-Mahallawy 2020 [53]

Bataineh and Al-Sabri 2016 (28]

N | W

Bataineh et al. 2019 [35]

Chandrasekaran et al. 2021 [43]

Fan etal. 2009 [29]

lyengar et al. 2020 [51]

Kumar et al. 2019 [36)
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Discussion

All sixteen studies included in the review were clinical trials. The single-blinded design was followed in the
studies by Somuri et al. [21], Fan et al. [29], Lugman et al. [31], Bataineh et al. [35], and Saravanan et al. [38].
The studies by Lima Jr et al. [23], Sandilya et al. [37], Chandrasekaran et al. [43], Phyo et al. [47], Rayati et al.
[48], and Al-Mahalawy et al. [53] used a double-blinded design, and that by Kumar et al. [36] used a triple-
blinded design. The other studies, by Bataineh et al. [28], Uckan et al. [45], Sochenda et al.[46], and Iyengar et
al. [51] did not specify the design. As already noted, the ages of the participants in the included studies
ranged from 12 to 84 years.

The studies included in this systematic review except that by Bataineh et al. [28] compared the single buccal
infiltration of 4% articaine 1:100:000 with (1) single buccal infiltration of 2% lidocaine, (2) buccal and
palatal infiltration of 4% articaine, (3) buccal and palatal infiltration of 2% lidocaine, or (4) single buccal
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infiltration of 4% articaine 1:200:000. The following discussion addresses each of these treatments in turn as
well as (5) the study by Bataineh et al. [28], which included no control group and evaluated only the efficacy
of single buccal infiltration of 4% articaine.

Single Buccal Articaine Compared With Single Lidocaine

Five of the studies evaluated procedural pain during the extraction of maxillary teeth for the comparison of
single buccal infiltration of 4% articaine with single buccal infiltration of 2% lidocaine Bataineh et al. [35],
Kumar et al. [36], Saravanan et al. [38], Chandrasekaran et al. [43], Rayati et al. [48]. In one study by Phyo et
al. [47], the comparison was between 4% articaine and 4% lidocaine. The studies evaluated procedural pain
during the extraction of upper permanent maxillary teeth except that of Chandrasekaran et al. [43], which
included the lower anterior teeth. Five studies - Bataineh et al. [35], Kumar et al. [36], Saravanan et al. [38],
Chandrasekaran et al. [43], and Phyo et al. [47] evaluated procedural pain during the extraction using a
subjective score, the visual analog scale (VAS), while the sixth Chandrasekaran et al. [43] used an objective
score, the facial pain scale (FPS). Bataineh et al. [35] found that 62% of the patients (31) in the lidocaine
group reported mild pain and 60% (30) patients in the articaine group while 34% of patients (17) in each
group reported moderate pain and 4% (two) of the patients in the lidocaine group and 6% (three) of those in
the articaine group reported severe pain. Only two patients in the lidocaine group and three patients in the
articaine group required an additional palatal injection. The authors attributed the higher success rate in the
lidocaine group to the higher concentration of epinephrine. Kumar et al. [36] distinguished four categories in
the perceptions of pain during the extraction, none, mild, moderate, and severe. There were no reports of no
or severe pain. Most of the patients in the articaine group (88%) reported mild pain and the rest (12%)
reported moderate pain; in the lidocaine group as well, most (58%) reported moderate pain and the rest
(42%) reported mild pain. Saravanan et al. [38] found that, during flap elevation, only 8.62% (10) of the
patients in the articaine group required re-anesthesia but all of the patients in the lidocaine group did. The
comparison in the context of smooth extraction was statistically significant, with 91.38% of the patients
having undergone smooth extraction in the articaine group compared with only 0.90% in the lidocaine
group. Chandrasekaran et al. [43] reported that 49 of the 50 patients in the articaine group had successful
extraction and in only one patient, the extraction was not possible while only two of the 50 patients in the
lidocaine group had successful extractions. Phyo et al. [47], one of the studies that used the VAS to evaluate
pain, reported that 86.67% (26) of the patients in the articaine group underwent tooth extractions without
the need for a supplemental injection while 13.33% (four) did not. In the lidocaine group, 83.3% (25) of the
patients underwent extraction without the need for supplemental injection while 16.7% (five) did not. In the
study by Rayati et al. [48], pain was recorded subjectively as the answer “yes” or “no” when the patients were
asked whether their extractions were painful; 36% of the patients (27) in the articaine group answered in the
affirmative while 90.63% (58) in the lidocaine group answered in the affirmative.

Single Buccal Infiltration of 4% Articaine Compared With Double (Buccal and Palatal/Lingual) Infiltration of 4%
Articaine

Four of the studies compared procedural pain during the extraction of permanent maxillary teeth between
single buccal infiltration of 4% articaine and double (buccal and palatal/lingual) infiltration of 4% articaine )
Fan et al. [29], Uckan et al. [45], Sochenda et al. [46], and Iyengar et al. [51]. Procedural pain during
extraction was evaluated subjectively using the VAS. Three of the four studies Fan et al. [29], Uckan et al.
[45], Sochenda et al. [46], and Iyengar et al. [51] used other measures in addition to the VAS (the verbal
rating scale [VRS], the FPS, and the Wong-Baker FPS, respectively). Fan et al. [29] found no significant
difference in the VAS scores between the two types of injections for the removal of permanent maxillary
teeth (P <0.05) and received no requests for additional palatal injections during either extraction, both of
which were described as “acceptable” by the patients. Uckan et al. [45] analyzed the VAS and FPS scores of
23 patients who had undergone bilateral extractions using the student's t-test and reported the difference
between permanent maxillary tooth removal with palatal injection (97.5%) and permanent maxillary tooth
removal without palatal injection (96.8%) to be statistically significant (P < .05). Sochenda et al. [46] found
that a buccal injection of 4% articaine and 1:100,000 epinephrine with no palatal injection had a success rate
of 78.6%, while an 89.3% success rate was achieved with buccal and palatal infiltration injections of 4%
articaine and 1:100,000 epinephrine, though the results were statistically insignificant for both groups (P-
value of 0.083). Iyenger et al. [51] found that perfect anesthesia was achieved with buccal and palatal
injections, with 100% of the patients in the control group reporting no pain prior to tooth extraction, but a
buccal injection alone did not produce the expected effect, with only 26% of the patients who received this
treatment reporting no pain. During probing or tissue separation, 18% of the patients complained of
moderate or severe pain and 56% of mild pain, and the study group experienced higher pain levels, with 74%
of the patients receiving palatal injections.

Single Buccal Articaine Compared With Double Lidocaine

Five of the studies compared procedural pain during the extraction of permanent maxillary teeth between
single buccal infiltration of 4% articaine and double buccal and palatal/lingual infiltration of 2% lidocaine
Somuri et al. [21], Lugman et al. [31], Bataineh et al. [35], Sandilya et al. [37], Al-Mahalawy et al. [53]. The five
studies used a subjective score (the VAS), and two of them Somuri et al. [21], Lugman et al. [31] used in
addition an objective score (the FPS). In Somuri et al. [21], 3 of the 15 patients in the articaine group
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experienced mild pain while none did in the lidocaine group, but the result was statistically insignificant.
Lugman et al. [31] found that, in the articaine group, extraction was completed without the need for
supplemental injection in (84% of the patients (18), and only 16% (16) needed a palatal injection, with the
lowest VAS in the articaine group being recorded in the premolar area, but the results were statistically
insignificant. Bataineh et al. [35] found that 74.5% of the patients (41) in the lidocaine group reported mild
pain compared with 60% (30) in the articaine group; 25.5% of the patients (14) reported moderate pain in the
lidocaine group compared with 34% (17) in the articaine group; and none of the patients reported severe
pain in the lidocaine group compared with 6% (3) reporting it in the articaine group and requiring an
additional palatal injection. Sandilya et al. [37] found that the VAS result was mainly in VAS-1, followed by
VAS-0, for both groups and that, in the articaine group, six patients required a palatal injection compared
with four patients in the lidocaine group who needed an extra palatal injection, while an extra buccal
injection was required by five patients in the articaine group compared with four patients in the lidocaine
group. However, none of these results were statistically significant. Al-Mahalawy et al. [53] found that none
of the patients in either group needed an extra injection and that the VAS averaged 1.46 + 0.80 in the
articaine groups and 1.26 + 0.82 in the lidocaine group, but these results were also statistically insignificant.

Single Buccal Infiltration of 4% Articaine 1:100:000 Compared With Single Buccal Infiltration of 4% Articaine
1:200:000 for the Extraction of Permanent Maxillary Teeth

Only the study by Lima Jr. et al. [23] compared the subjective pain between single buccal infiltration of 4%
articaine 1:100:000 and single buccal infiltration of 4% articaine 1:200:000 for extracting impacted maxillary
third molars with chronic pericoronitis without palatal injection. This study involved 30 patients between
the ages of 15 and 46 years, half of whom received 4% articaine with 1: 100,000 epinephrine and half of
whom received 4% articaine with 1: 200,000 epinephrine by buccal infiltration. The success rate was
measured as the number of extractions performed without using supplemental palatal injections. The
patients were instructed to raise their left hands to signal “stop.” The significance of the differences
between the experimental groups was investigated using chi-square tests and residual analysis, and the
significance level was found to be P <.05. GraphPad Prism software (San Diego, CA) served to conduct the
statistical analysis. None of the patients in the 1: 100,000 epinephrine group reported pain, indicating that
the treatment was 100% effective, while three of the patients (20%) in the 1: 200,000 epinephrine reported
pain, indicating 80% effectiveness. Significant differences were observed between the groups (x2 = 3.84, P =
.0143). The authors acknowledged limitations of the study relating to the data analysis owing to the
subjectivity of the pain measurement method, the absence of the “gold standard” treatment for comparison,
and the small sample size.

Single Buccal Infiltration of 4% Articaine with No Control

As discussed, the study by Bataineh et al. [28] was the only one in the sample to evaluate the procedural pain
during the extraction of permanent maxillary teeth from patients who received single buccal infiltration of
4% articaine. Based on a subjective pain score (the VAS), 90.6% (87) of the patients underwent the
procedures without the need for an additional palatal injection whereas 9.4% (nine) did need an additional
palatal injection. Further, 90% of the patients categorized the pain as mild and less than expected for tooth
extraction.

Limitations

This review was subject to certain limitations. To begin with, the studies by Bataineh and Al-Sabri [28],
Uckan et al. [45], Sochenda et al. [46], and Iyengar et al. [51] did not clarify the risk of bias. Also, that by
Bataineh et al. [35] involved the use of a higher concentration of epinephrine in the lidocaine group that, the
author suggested, contributed to the higher success rate in the lidocaine group. The local anesthetic agents
used by Chandrasekaran et al. [43] included articaine, bupivacaine, and lidocaine, but only the data relating
to articaine and lidocaine were discussed in the present study.

Conclusions

Sufficient analgesia induction with single buccal infiltration of 4% articaine is comparable to buccal and
palatal infiltration of 2% lidocaine for the extraction of permanent maxillary teeth. The higher
concentration of epinephrine can contribute to a higher success rate. Though the extraction of upper
permanent maxillary teeth with only single buccal infiltration of 4% articaine is possible, the data remain
insufficient to conclude whether this technique can replace the gold standard of buccal and palatal
infiltration, so further investigation is needed to establish the conclusion.

Additional Information
Disclosures

Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might

2023 Alsager et al. Cureus 15(8): e42975. DOI 10.7759/cureus.42975 10 of 12


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Ogle OE, Mahjoubi G: Advances in local anesthesia in dentistry. Dent Clin North Am. 2011, 55:481-99, viii.
10.1016/j.cden.2011.02.007

Bahl R: Local anesthesia in dentistry. Anesth Prog. 2004, 51:138-42.

Yapp KE, Hopcraft MS, Parashos P: Articaine: a review of the literature . Br Dent J. 2011, 210:323-9.
10.1038/sj.bdj.2011.240

Snoeck M: Articaine: a review of its use for local and regional anesthesia . Local Reg Anesth. 2012, 5:23-33.
10.2147/LRA.S16682

Martin E, Nimmo A, Lee A, Jennings E: Articaine in dentistry: an overview of the evidence and metaanalysis
of the latest randomised controlled trials on articaine safety and efficacy compared to lidocaine for routine
dental treatment. BDJ Open. 2021, 1038:41405-021. 10.1038/s 41405-021-00082-5

Winther JE, Patirupanusara B: Evaluation of carticaine - a new local analgesic . Int ] Oral Surg. 1974, 3:422-
427.10.1016/s0300-9785(74)80007-4

Hopman AJ, Baart JA, Brand HS: Articaine and neurotoxicity - a review . Br Dent J. 2017, 223:501-6.
10.1038/sj.bdj.2017.782

Qertel R, Rahn R, Kirch W: Clinical pharmacokinetics of articaine. Clin Pharmacokinet. 1997, 33:417-25.
10.2165/00003088-199733060-00002

Malamed SF, Gagnon S, Leblanc D: Articaine hydrochloride: a study of the safety of a new amide local
anesthetic. ] Am Dent Assoc. 2001, 132:177-85. 10.14219/jada.archive.2001.0152

Haas DA, Lennon D: A 21 year retrospective study of reports of paresthesia following local anesthetic
administration. ] Can Dent Assoc. 1995, 61:319-20, 323-6, 329-30.

Malanin K, Kalimo K: Hypersensitivity to the local anesthetic articaine hydrochloride. Anesth Prog. 1995,
42:144-5.

Penarrocha-Diago M, Sanchis-Bielsa JM: Ophthalmologic complications after intraoral local anesthesia with
articaine. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2000, 90:21-4. 10.1067/moe.2000.107506
Torrente-Castells E, Gargallo-Albiol ], Rodriguez-Baeza A, Berini-Aytés L, Gay-Escoda C: Necrosis of the
skin of the chin: a possible complication of inferior alveolar nerve block injection. ] Am Dent Assoc. 2008,
139:1625-30. 10.14219/jada.archive.2008.0104

Petitpain N, Goffinet L, Cosserat F, Trechot P, Cuny JF: Recurrent fever, chills, and arthralgia with local
anesthetics containing epinephrine-metabisulfite. ] Clin Anesth. 2008, 20:154.
10.1016/j.jclinane.2007.09.018

Malamed SF: Handbook of local anesthesia. Malamed SF (ed): Elsevier, Rio de Janeiro; 2004.
https://shop.elsevier.com/books/handbook-of-local-anesthesia/malamed/978-0-323-58207-0.
Boonsiriseth K, Chaimanakarn S, Chewpreecha P, Nonpassopon N, Khanijou M, Ping B, Wongsirichat N: 4%
lidocaine versus 4% articaine for inferior alveolar nerve block in impacted lower third molar surgery. ] Dent
Anesth Pain Med. 2017, 17:29-35. 10.17245/jdapm.2017.17.1.29

Meechan JG: The use of the mandibular infiltration anesthetic technique in adults . ] Am Dent Assoc. 2011,
142 Suppl 3:19S-248. 10.14219/jada.archive.2011.0343

Brandt RG, Anderson PF, McDonald NJ, Sohn W, Peters MC: The pulpal anesthetic efficacy of articaine
versus lidocaine in dentistry: a meta-analysis. ] Am Dent Assoc. 2011, 142:493-504.
10.14219/jada.archive.2011.0219

El-Kholey KE: Infiltration anesthesia for extraction of the mandibular molars. ] Oral Maxillofac Surg. 2013,
71:1658.e1-5.10.1016/j.joms.2013.06.203

Higgins JPT, Altman DG. : Assessing risk of bias in included studies . Cochrane handbook for systematic
reviews of interventions. 2008. 187-241.. 10.1002/9780470712184

Somuri AV, Rai AB, Pillai M: Extraction of permanent maxillary teeth by only buccal infiltration of articaine .

] Maxillofac Oral Surg. 2013, 12:130-2. 10.1007/s12663-012-0396-0

Friedl CC, Bashutski ], Rashidi N: A comparison of equivalent doses of lidocaine and articaine in maxillary
posterior tooth extractions: case series. ] Oral Maxillofac Res. 2012, 3:e4. 10.5037/jomr.2012.3204

Lima JL Jr, Dias-Ribeiro E, Ferreira-Rocha |, Soares R, Costa FW, Fan S, Sant'ana E: Comparison of buccal
infiltration of 4% articaine with 1 : 100,000 and 1 : 200,000 epinephrine for extraction of maxillary third
molars with pericoronitis: a pilot study. Anesth Prog. 2013, 60:42-5. 10.2344/0003-3006-60.2.42
Lima-Janior JL, Dias-Ribeiro E, de Aratjo TN, et al.: Evaluation of the buccal vestibule-palatal diffusion of
4% articaine hydrochloride in impacted maxillary third molar extractions. Med Oral Patol Oral Cir Bucal.
2009, 14:E129-32.

Majid OW, Ahmed AM: The anesthetic efficacy of articaine and lidocaine in equivalent doses as buccal and
non-palatal infiltration for maxillary molar extraction: a randomized, double-blinded, placebo-controlled
clinical trial. ] Oral Maxillofac Surg. 2018, 76:737-43. 10.1016/j.joms.2017.11.028

Badenoch-Jones EK, David M, Lincoln T: Palatal injection for the removal of maxillary teeth: current
practice among oral and maxillofacial surgeons. ] Oral Maxillofac Surg. 2017, 75:1376.e1-5.
10.1016/j.joms.2017.01.034

Badenoch-Jones EK, Lincoln T: Palatal injection for removal of maxillary teeth: is it required? a systematic
review. Int ] Oral Maxillofac Surg. 2016, 45:1283-92. 10.1016/j.ijom.2016.05.005

Bataineh AB, Al-Sabri GA: Extraction of maxillary teeth using articaine without a palatal injection: a
comparison between the anterior and posterior regions of the maxilla. ] Oral Maxillofac Surg. 2017, 75:87-
91.10.1016/j.joms.2016.06.192

Fan S, Chen WL, Yang ZH, Huang ZQ: Comparison of the efficiencies of permanent maxillary tooth removal
performed with single buccal infiltration versus routine buccal and palatal injection. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod. 2009, 107:359-63. 10.1016/j.triple0.2008.08.025

Sekhar GR, Nagaraju T, Nandagopal V, Sudheer R: Is palatal injection mandatory prior to extraction of

2023 Alsager et al. Cureus 15(8): e42975. DOI 10.7759/cureus.42975

110f12


https://dx.doi.org/10.1016/j.cden.2011.02.007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.cden.2011.02.007?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/15675263/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/sj.bdj.2011.240?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/sj.bdj.2011.240?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/LRA.S16682?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/LRA.S16682?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s 41405-021-00082-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s 41405-021-00082-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s0300-9785(74)80007-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s0300-9785(74)80007-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/sj.bdj.2017.782?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/sj.bdj.2017.782?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2165/00003088-199733060-00002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2165/00003088-199733060-00002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14219/jada.archive.2001.0152?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14219/jada.archive.2001.0152?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/7736335/?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/8934983/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1067/moe.2000.107506?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1067/moe.2000.107506?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14219/jada.archive.2008.0104?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14219/jada.archive.2008.0104?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jclinane.2007.09.018?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jclinane.2007.09.018?utm_medium=email&utm_source=transaction
https://shop.elsevier.com/books/handbook-of-local-anesthesia/malamed/978-0-323-58207-0?utm_medium=email&utm_source=transaction
https://shop.elsevier.com/books/handbook-of-local-anesthesia/malamed/978-0-323-58207-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.17245/jdapm.2017.17.1.29?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.17245/jdapm.2017.17.1.29?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14219/jada.archive.2011.0343?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14219/jada.archive.2011.0343?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14219/jada.archive.2011.0219?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14219/jada.archive.2011.0219?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.joms.2013.06.203?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.joms.2013.06.203?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/9780470712184?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/9780470712184?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s12663-012-0396-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s12663-012-0396-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5037/jomr.2012.3204?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5037/jomr.2012.3204?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2344/0003-3006-60.2.42?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2344/0003-3006-60.2.42?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/19242392/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.joms.2017.11.028?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.joms.2017.11.028?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.joms.2017.01.034?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.joms.2017.01.034?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ijom.2016.05.005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ijom.2016.05.005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.joms.2016.06.192?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.joms.2016.06.192?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.tripleo.2008.08.025?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.tripleo.2008.08.025?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/0970-9290.80006?utm_medium=email&utm_source=transaction

Cureus

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

permanent maxillary tooth: a preliminary study. Indian ] Dent Res. 2011, 22:100-2. 10.4103/0970-
9290.80006

Lugman U, Majeed Janjua OS, Ashfaq M, Irfan H, Mushtaq S, Bilal A: Comparison of articaine and lignocaine
for uncomplicated maxillary exodontia. ] Coll Physicians Surg Pak. 2015, 25:181-4.

Hassan S, Rao BH, Sequeria J, Rai G: Efficacy of 4% articaine hydrochloride and 2% lignocaine hydrochloride
in the extraction of maxillary premolars for orthodontic reasons. Ann Maxillofac Surg. 2011, 1:14-8.
10.4103/2231-0746.83145

Sharma K, Sharma A, Aseri M, Batta A, Singh V, Pilania D, Kumar Sharma Y: Maxillary posterior teeth
removal without palatal injection -truth or myth: a dilemma for oral surgeons. | Clin Diagn Res. 2014,
8:ZC01-4. 10.7860/JCDR/2014/10378.5092

Badcock ME, McCullough MJ: Palatal anaesthesia for the removal of maxillary third molars as practised by
oral and maxillofacial surgeons in Australia and New Zealand. Aust Dent J. 2007, 52:329-32. 10.1111/j.1834-
7819.2007.tb00510.x

Bataineh AB, Nusair YM, Al-Rahahleh RQ: Comparative study of articaine and lidocaine without palatal
injection for maxillary teeth extraction. Clin Oral Investig. 2019, 23:3239-48. 10.1007/s00784-018-2738-x
Kumar DP, Sharma M, Patil V, Subedar RS, Lakshmi GV, Manjunath NV: Anesthetic efficacy of single buccal
infiltration of 4% articaine and 2% lignocaine in extraction of maxillary 1(st) molar. Ann Maxillofac Surg.
2019, 9:239-46. 10.4103/ams.ams_201_18

Sandilya V, Andrade NN, Mathai PC, Aggarwal N, Sahu V, Nerurkar S: A randomized control trial comparing
buccal infiltration of 4% articaine with buccal and palatal infiltration of 2% lignocaine for the extraction of
maxillary premolar teeth. Contemp Clin Dent. 2019, 10:284-8. 10.4103/ccd.ced 529 18

Saravanan K, Rethish E, Reena RJ, Nantha KC: Removal of maxillary teeth with buccal 4% Articaine without
using palatal anesthesia - a comparative double blind study. ] Or Maxillofac Surg Med Path. 2015, 27:154-
158.10.1016/j.ajoms.2013.12.001

Isik K, Kalayci A, Durmus E: Comparison of depth of anesthesia in different parts of maxilla when only
buccal anesthesia was done for maxillary teeth extraction. Int ] Dent. 2011, 2011:575874.
10.1155/2011/575874

Khan SR, Qazi SR: Extraction of maxillary teeth by dental students without palatal infiltration of local
anaesthesia: a randomised controlled trial. Eur ] Dent Educ. 2017, 21:€39-42. 10.1111/eje.12215
Bahrololoomi Z, Maghsoudi N: Articaine use does not routinely eliminate the need for palatal injections for
primary maxillary molar extractions: a randomized cross-over clinical trial. Oral Maxillofac Surg. 2022,
26:603-11. 10.1007/s10006-021-01021-2

Gholami M, Banihashemrad A, Mohammadzadeh A, Ahrari F: The efficacy of 4% articaine versus 2%
lidocaine in inducing palatal anesthesia for tooth extraction in different maxillary regions. ] Oral Maxillofac
Surg. 2021, 79:1643-9. 10.1016/j.joms.2021.02.019

Chandrasekaran D, Chinnaswami R, Shanthi K, Dhiravia Sargunam AE, Kumar KS, Satheesh T: A prospective
study to assess the efficacy of 4% articaine, 0.5% bupivacaine and 2% lignocaine using a single buccal
supraperiosteal injection for maxillary tooth extraction. ] Pharm Bioallied Sci. 2021, 13:S721-4.
10.4103/jpbs.JPBS_659 20

Cui L, Zhang Z, Huang ], Yin D, Xu L: Extraction of permanent maxillary teeth without palatal injection: a
meta-analysis. Oral Surg Oral Med Oral Pathol Oral Radiol. 2018, 126:e187-95. 10.1016/j.0000.2018.01.024
Uckan S, Dayangac E, Araz K: Is permanent maxillary tooth removal without palatal injection possible? . Oral
Surg Oral Med Oral Pathol Oral Radiol Endod. 2006, 102:733-5. 10.1016/j.triple0.2005.12.005

Sochenda S, Vorakulpipat C, C KK, Saengsirinavin C, Rojvanakarn M, Wongsirichat N: Buccal infiltration
injection without a 4% articaine palatal injection for maxillary impacted third molar surgery. ] Korean Assoc
Oral Maxillofac Surg. 2020, 46:250-7. 10.5125/jkaoms.2020.46.4.250

Phyo HE, Chaiyasamut T, Kiattavorncharoen S, Pairuchvej V, Bhattarai BP, Wongsirichat N: Single buccal
infiltration of high concentration lignocaine versus articaine in maxillary third molar surgery. ] Dent Anesth
Pain Med. 2020, 20:203-12. 10.17245/jdapm.2020.20.4.203

Rayati F, Haeri M, Norouziha A, Jabbarian R: Comparison of the efficacy of 4% articaine with epinephrine
1:100,000 and 2% lidocaine with epinephrine 1:100,000 buccal infiltration for single maxillary molar
extraction: a double-blind, randomised, clinical trial. Br ] Oral Maxillofac Surg. 2021, 59:695-9.
10.1016/j.bjoms.2020.09.009

Gazal G: Does articaine, rather than prilocaine, increase the success rate of anaesthesia for extraction of
maxillary teeth. Saudi ] Anaesth. 2020, 14:297-301. 10.4103/sja.SJA_94 20

Deshpande N, Jadhav A, Bhola N, Gupta M: Anesthetic efficacy and safety of 2% lidocaine hydrochloride
with 1:100,000 adrenaline and 4% articaine hydrochloride with 1:100,000 adrenaline as a single buccal
injection in the extraction of maxillary premolars for orthodontic purposes. ] Dent Anesth Pain Med. 2020,
20:233-40. 10.17245/jdapm.2020.20.4.233

Iyengar AN, Dugal A, Ramanojam S, Patil VS, Limbhore M, Narla B, Mograwala HJ: Comparison of the buccal
injection versus buccal and palatal injection for extraction of permanent maxillary posterior teeth using 4%
articaine: a split mouth study. Br ] Oral Maxillofac Surg. 2021, 59:281-5. 10.1016/j.bjoms.2020.08.023

Azad A, George A, Mustafa M, et al.: Efficacy of 4% articaine and 2% mepivacaine without palatal injection
in assessing pain during maxillary teeth extraction: a randomised clinical trial. ] Clin Diag Res. 2019,
13:10.7860/JCDR/2019/42621.13337

Al-Mahalawy HA, El-Mahallawy Y: Is nasopalatine nerve block still mandated for the extraction of maxillary
anterior teeth?. Br Dent J. 2020, 228:865-8. 10.1038/s41415-020-1632-5

Joshi A, Soni HK: Efficacy of infiltration anaesthesia of 4% articaine hcl (buccal) versus 2% lignocaine hcl
(buccolingual) in extraction of mandibular premolars: a single centred, randomised, crossover group study. |
Maxillofac Oral Surg. 2020, 19:431-7. 10.1007/s12663-019-01297-8

Shalash M, Eladl N: Anesthetic efficacy of three different volumes of 4% articaine for extraction of maxillary
posterior teeth - a randomized trial. ] Int Dent Med Res. 2020, 13:241-245.

2023 Alsager et al. Cureus 15(8): e42975. DOI 10.7759/cureus.42975

12 0f 12


https://dx.doi.org/10.4103/0970-9290.80006?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/25772957/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/2231-0746.83145?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/2231-0746.83145?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7860/JCDR/2014/10378.5092?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7860/JCDR/2014/10378.5092?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1834-7819.2007.tb00510.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1834-7819.2007.tb00510.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00784-018-2738-x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00784-018-2738-x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/ams.ams_201_18?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/ams.ams_201_18?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/ccd.ccd_529_18?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/ccd.ccd_529_18?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ajoms.2013.12.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ajoms.2013.12.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2011/575874?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2011/575874?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/eje.12215?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/eje.12215?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10006-021-01021-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10006-021-01021-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.joms.2021.02.019?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.joms.2021.02.019?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jpbs.JPBS_659_20?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jpbs.JPBS_659_20?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.oooo.2018.01.024?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.oooo.2018.01.024?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.tripleo.2005.12.005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.tripleo.2005.12.005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5125/jkaoms.2020.46.4.250?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5125/jkaoms.2020.46.4.250?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.17245/jdapm.2020.20.4.203?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.17245/jdapm.2020.20.4.203?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.bjoms.2020.09.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.bjoms.2020.09.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/sja.SJA_94_20?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/sja.SJA_94_20?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.17245/jdapm.2020.20.4.233?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.17245/jdapm.2020.20.4.233?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.bjoms.2020.08.023?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.bjoms.2020.08.023?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7860/JCDR/2019/42621.13337?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7860/JCDR/2019/42621.13337?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41415-020-1632-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41415-020-1632-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s12663-019-01297-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s12663-019-01297-8?utm_medium=email&utm_source=transaction
https://www.researchgate.net/publication/340930687_Anesthetic_Efficacy_of_Three_Different_Volumes_of_4_Articaine_for_Extraction_of_Maxillary_Posterior_Teeth_-_A_Randomized_Trial?utm_medium=email&utm_source=transaction

	Can Single Buccal Infiltration With 4% Articaine Induce Sufficient Analgesia for the Extraction of Maxillary Teeth? A Systematic Literature Review
	Abstract
	Introduction And Background
	Review
	Methods
	FIGURE 1: PRISMA 2009 flow diagram

	Results
	TABLE 1: Studies excluded from the review
	TABLE 2: Characteristics of the included studies
	FIGURE 2: Risk of bias summary

	Discussion
	Limitations

	Conclusions
	Additional Information
	Disclosures

	References


