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IN BRIEF

® Summarises evidence related to
common local anaesthetics and their
administration for use in dentistry.

® Appraises the current literature and
suggests possibilities for future research.

® Gives brief descriptions of implications
for the dentist.

® Suggests that while articaine buccal
infiltrations have a place in dentistry,
they cannot yet replace lidocaine IANBs
as the gold standard.

Aim This paper aims to compare the effectiveness of articaine buccal infiltrations (Bls) and lidocaine inferior alveolar
nerve blocks (IANBs) for inducing pulpal anaesthesia in mandibular molars. Method Studies which compared articaine Bls
with lidocaine IANBs were identified by completing a full literature search using the MEDLINE, EMBASE and Cochrane Cen-
tral Register of Controlled Trials databases. Only studies that used permanent mandibular molars were included. Two pa-
pers were accepted for appraisal. Results It was found that 55.6-69.2% and 65.4-70.4% of lidocaine IANBs and articaine
Bls were successful, respectively. Neither study was able to determine a significant difference between the two techniques.
Conclusions Articaine Bls are no more effective than lidocaine IANBs and the decision of which method to practice should
be based on patient selection, cost and time efficiency. The studies present a number of weaknesses in their design, hence,
the level of evidence they provide is inconclusive. Further investigation in this field is warranted.

INTRODUCTION

In dentistry, local anaesthesia is an essential
element of daily practice. Local anaesthesia,
achieved through the application of local
anaesthetics, provides temporary ‘numbness’
and reduced anxiety during dental procedures.!
Many local anaesthetics are available to den-
tists in the UK; the most popular of these are
lidocaine and articaine.? The physicochemical
properties of these are summarised in Table 1.>*

Lidocaine, synthesised in 1943, was the
first amide anaesthetic.” In the UK, lidocaine
remains the most popular local anaesthetic,
with over 20 million cartridges sold in 2008
alone. However, this figure is down from
nearly 35 million cartridges in 1998, which
corresponds with the increasing popularity
of articaine.? Articaine is one of the most
modern local anaesthetic agents. Articaine
was synthesised in 1969° and introduced
into dental practices in the UK in 1998.°
Since then, articaine sales have risen each
year to reach almost ten million cartridges
sold in 2008.> Articaine is unique to other
amide local anaesthetics in that it is derived
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from thiophene, rather than benzene. The
thiophene ring within its structure renders
articaine more lipid-soluble. This allows
more anaesthetic to diffuse across the nerve
membrane, increasing its potency. Articaine,
like lidocaine, has a relatively low pKa which
confers enhanced diffusibility. The low pKa
increases the availability of uncharged base
molecules for diffusion through the nerve
sheath; as such onset time is reduced.’

The inferior alveolar nerve block (IANB)
is common practice for anaesthetising man-
dibular molars and/or premolars on one side
of the jaw. Achieved by depositing local
anaesthetic solution at the entrance to the
mandibular canal, it inhibits the transmis-
sion of action potentials along the inferior

alveolar nerve towards the central nervous
system.” This is very technique sensitive.
While the IANB remains the first choice
for anaesthetising mandibular molars, with
some studies reporting success rates of
approximately 929%,% others suggest that
up to 45% of IANBs fail.® A recent clinical
audit completed in December 2015 at the
Manchester Dental Hospital reported that
the success rate of IJANBs administered by
undergraduate students was 68%. (This audit
was conducted by the author. The author
observed 100 consecutive IANBs delivered
by undergraduate dental students years 3-5.
Success was defined by: (1) subjective lower
lip and tongue numbness on the same side
and (2) pain-free treatment provided).

Table 1 Physicochemical properties of articaine and lidocaine

Lidocaine HCI NH =C= CHp ™ NEt2
200 wfadrenaline | M< Me 234 77 | 4 65 8.7 60
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RESEARCH

The buccal infiltration (BI) is most com-
monly used to anaesthetise individual teeth.
Traditionally, this technique is used to anaes-

Table 2 Identification of studies

. . . a1
?Etlltse :[:le maxﬂla;;nq the ant;nor man(;llblle'. 1 carticaine.mp. [mp = ti, ot, ab, sh, hw, kw, tn, dm, mf, dv, nm, kf, px, rx, an, ui] 671
nfiltration anaesthesia may be successful in
up to 1009% of cases in the maxilla regardless 2 articaine.mp. [mp = ti, ot, ab, sh, hw, kw, tn, dm, mf, dv, nm, kf, px, rx, an, ui] 1,377
of whether articaine or lidocaine is adminis- 3 10R 2 1,605
tered.”® H , for th teri dible, ) ) ; .
ﬂelree succe(;zver:z i:rbetsvgsz T;(;/r I:zg ;6; 4 lidocaine.mp. [mp = ti, ot, ab, sh, hw, kw, tn, dm, mf, dv, nm, kf, px, rx, an, ui] 96,332
0 0
(when using articaine)." 5 xylocaine.mp. [mp=ti, ot, ab, sh, hw, kw, tn, dm, mf, dv, nm, kf, px, rx, an, ui] 4,578
MATERIALS AND METHODS 6 lignocaine.mp. [mp=ti, ot, ab, sh, hw, kw, tn, dm, mf, dv, nm, kf, px, rx, an, ui] 6,541
MEDLINE, EMBASE and the Cochrane Central " “ORSORE 2Ey
Register of Controlled Trials were searched 8 3AND7 765
for appropriate literature (see below). 9 infiltration.mp. [mp=ti, ot, ab, sh, hw, kw, tn, dm, mf, dv, nm, kf, px, rx, an, ui] 246,591
Study design 10 long buccal.mp. [mp=ti, ot, ab, sh, hw, kw, tn, dm, mf, dv, nm, kf, px, rx, an, ui] 81
The search terms used in the literature search n 90R 10 246,658
are listed. in Table 2. Only randomised con- 12 8 AND 11 141
trolled trials were accepted. e ;
13 inferior alveolar nerve block.mp. [mp=ti, ot, ab, sh, hw, kw, tn, dm, mf, dv, nm, kf, 694
Inclusion criteria px, rx, an, uil
The inclusion criteria for the search were: 14 Lnxferr;o;gegit]al nerve block.mp. [mp=ti, ot, ab, sh, hw, kw, tn, dm, mf, dv, nm, kf, o
e Studies must compare the effectiveness
.. . . . 15 13 0R 14 716
of 49 articaine BI against 2% lidocaine
IANB 16 12 AND 15 42
° Stuiies muSt;nCIUde I;erminent teethonly 47 limit 16 to ‘all adult (19 plus years)' 37
as the anaesthetics and techniques may
impact differently on deciduous teeth 18 limit 17 to randomised controlled trial 27

e Studies must only look at adult patients
because changes in mandibular bone
density throughout pubertal growth will
affect diffusion of the anaesthetic

e Studies must include mandibular molar
teeth only - this is due to the varying
bone densities in different mandibular
regions through which the anaesthetic
has to diffuse

e The outcome assessed must be pulpal
anaesthesia.

Twenty-seven papers were identified
through the literature search. Following
removal of duplicates, ten were considered
for appraisal. Two of these ten studies met
the inclusion criteria; these are summarised
in Table 3.'2"% The rejected papers are sum-
marised in Table 4.'*?!

RESULTS

Corbett reported that, 70.4% and 55.6% of
volunteers achieved successful anaesthesia
following articaine BI and lidocaine IANB,
respectively. Poorni reported success rates of
65.4-69.2% for both articaine BI and lidocaine
IANB. These results were not statistically sig-
nificant. The results are summarised in Table 5.

DISCUSSION

Both studies were double-blind randomised
controlled trials; Corbett’s being crossover
in design and Poorni’s being parallel. The
crossover design has obvious advantages as
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subjects serve as their own control, reducing
the impact of confounding variables.

Both studies used a power calculation
to identify the number of participants that
would provide a 90% chance of detecting an
effect size of 0.83, assuming a significance
level of 5%; the correct numbers of volun-
teers were enrolled. There were no with-
drawals from the Poorni study. It should be
noted that only 27 were subjects enrolled in
Corbett’s concurrent IANB study and there is
no information on whether a power calcula-
tion was used to determine this figure.

All volunteers were assessed for eligibility.
Corbett required volunteers to have at least
one vital lower first molar tooth; the aver-
age age of participants was 23 years. This
reduces the influence of confounding vari-
ables, but also the clinical relevance (patients
requiring invasive dental treatment in which
local anaesthetic is necessary may not have
healthy dentitions - any surrounding tissue
pathology, infection and/or inflammation
can affect the action of local anaesthetic
agents). Also, the UK has an ageing popula-
tion and whether the results are applicable
to the wider population warrants further
investigation. In comparison, Poorni used
very strict inclusion criteria, rendering the
study relatively niche.

All volunteers were randomly allocated
into groups using computer programmes.
Both operators and investigators were

© 2015 British Dental Association. All rights reserved

blinded to the interventions to minimise the
risk of selection bias. Neither study made
participant characteristics known; mean-
ing confounding variables may have been
unevenly distributed.

In the Corbett study, pathological and ana-
tomical variances were minimised by using
only sound mandibular first permanent
molars. Reliability could have been further
improved possibly by comparing to the con-
tralateral molar, as it could be assumed that
this tooth would be in a comparable state of
health. Poorni’s study examined the effects
of the local anaesthetics on any mandibular
molar diagnosed with irreversible pulpitis.
While this may increase the clinical rele-
vance, a concern with this is that the inflam-
mation associated with pulpitis can acidify
the surrounding tissues; this acidification
is believed to decrease the effectiveness of
local anaesthetics.?? A recent systematic
review concluded that there was no sig-
nificant difference in success rates when
comparing 1.8 ml and 3.6 ml of lidocaine
administered via IANB, suggesting the doses
used in both studies were appropriate.”
Malamed reported that the mean volume of
articaine required to achieve anaesthesia was
2.5 ml; as both studies used 1.8 ml of artic-
aine it could be that an insufficient dose was
administered.?* Corbett’s study had a clear
and strict definition of pulpal anaesthesia
which increases the likelihood of achieving
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Table 3 Appraisal of the literature

31 volunteers, aged ~23 years

Volunteers received:

Pulpal anaesthesia was determined
via electronic pulp testing (EPT).

with min. one vital lower first
molar.

Bl with 1.8 mL 4%
articaine adjacent to a
mandibular first molar

The number of occasions where
there was no response to EPT was
recorded.

Exclusion criteria: LA allergy,
unstable CV disease, preg-
nancy, neurologic disorders.

Corbett (2008)"

IANB with 2 mL of 2%
lidocaine

For the IANB study, EPT was
performed under almost identical
conditions; the only difference being
the time interval used for recordings.

27 of these volunteers
participated in concurrent
IANB investigation to serve as
control.

The investigator was
blinded.

No response to maximal stimulation
on two consecutive recordings was
considered successful anaesthesia.

Randomised, double-blind, controlled trial
Approved by relevant authorities
Subjects assessed for eligibility

Only lower first molars included
Power calculation

Single operator/investigator
Electronic pulp tester calibrated

Same subject control

Pulpal anaesthesia was clearly defined
Outcome assessed objectively

No withdrawals

p-value stated at 0.05

Appropriate statistical analysis
Adhered to CONSORT statement

Only 27 volunteers in concurrent study
No table of characteristics

Demographic of volunteers may not reflect
the population for whom intervention is
most relevant

No details of funding/conflict of interest

156 healthy volunteers (90

Test arm A: IANB with
49 articaine.

men, 66 women) aged 18-30
with active pain of 254 mm on
Heft-Parker Visual Analogue
Scale (HP VAS) in a mandib-
ular molar and symptoms of

Test arm B: Bl with
1.8 ml of 4% articaine.

irreversible pulpitis.

Poorni (2011)"

Subjective pain was recorded on

HP VAS following intervention.
Recordings were taken 20 minutes
after injection of LA, following access
cavity preparation, and after pulp
extirpation.

Control arm: IANB with
1.8 ml of 2% lidocaine.

Subjects were distributed into
three groups.

true results. Within Poorni’s study, the defi-
nition of pulpal anaesthesia was less clear,
and subjective, as, ‘mild/weak’ pain was
accepted as successful anaesthesia.

For both studies, the same operator
administered all of the local anaesthetic
injections, although, it should be noted that
some operators will be more skilled and/or
more experienced at delivering an IANB to
either the right or left side.

A major advantage of Corbett’s study is
that the primary outcomes were assessed
objectively. This was a notable weakness of
Poorni’s study as the outcomes were assessed
subjectively - individual patients have differ-
ent baseline pain thresholds and confounding
factors, such as stress and anxiety, can cause
a subject’s pain threshold to decrease.”

In summary, suggested improvements
include: using a crossover design; group-
ing patients based on age; ensuring strict
inclusion criteria (including sound, bilateral
mandibular first permanent molars); clearly
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The type of syringe,
size of needle, volume
of solution, rate of
deposition, and opera-
tor remained constant.

Successful pulpal anaesthesia was
defined as, 'no pain or weak/mild pain
during endodontic access prepara-
tion and pulp extirpation".

Table 4 Rejected studies

Randomised, double-blind, controlled trial
Approved by relevant authorities
Subjects assessed for eligibility
Power calculation

Single operator

No withdrawals

p-value stated at 0.05
Appropriate statistical analysis
Adhered to CONSORT statement
Non-biased source of funding
No conflicts of interest

No table of characteristics

Any mandibular molar accepted

Teeth had irreversible pulpitis so result may
not apply to general population
Interventions assessed subjectively

No same subject control

Arali (2015)™

Paediatric patients

Aggarwal, Jain et al. (2

009)"®

Patients received supplemental articaine plus lidocaine IANB

Aggarwal, Singla et al.

(2011)'

Patients received supplemental articaine plus lidocaine IANB

Ashraf, Kazem et al. (2013)"

Patients received articaine IANB

Dou, Luo etal. (2013)®

Patients received supplemental articaine plus lidocaine IANB

Haase, Reader etal. (2008)'

Paatients received articaine IANB

Kanaa, Whitworth et al. (2009)%

Patients received supplemental articaine plus lidocaine IANB

Kanaa, Whitworth et al. (2012)2'

Patients received supplemental articaine plus lidocaine IANB

CONCLUSION

defining pulpal anaesthesia; making a table
of characteristics available; standardising
the side as to which the IANB is adminis-
tered; measuring outcomes objectively with
EPT; and comparing results with the equiva-
lent contralateral tooth.

© 2015 British Dental Association. All rights reserved

It is widely accepted that an IANB with lido-
caine is the gold standard for anaesthetising
mandibular molar teeth. However, articaine
Bls are gaining popularity for such applica-
tions due to the simplicity of administration,
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Table 5 Percentage of volunteers with
successful anaesthesia

Corbett (2008)™

4000 articaine Bl 70.4
2% lidocaine IANB | 55.6
P value >0.05

Poorni (2011)"

4% articaine BI 69.2 (during access prep.)

65.4 (during pulp extirpation)

2% lidocaine IANB | 69.2 (during access prep.)

65.4 (during pulp extirpation)

P value >0.05

and avoidance of iatrogenic damage to the
inferior alveolar and lingual nerves.?®

A recent clinical study demonstrated a
significant difference between articaine
Bls and lidocaine IANBs for achieving pul-
pal anaesthesia in mandibular molars with
irreversible pulpitis. Monteiro reported 40%
success in the articaine group versus 10%
success in the lidocaine group when under-
taking emergency endodontic treatment.”’
This result contradicts the research presented
in this review. Much of the wider research on
this topic has been carried out on the paedi-
atric population, with mixed results. Arrow
reported that lidocaine IANBs achieve sig-
nificantly greater success rates while, more
recently, Arali demonstrated that paediatric
patients found treatment with articaine Bls
significantly less painful.'*?

Within the limitations of these trials, it
can be concluded that 4% articaine BI's are
no more effective than 2% lidocaine IANBs.
The results of these studies therefore suggest
that the selection of which technique to use,
following careful patient selection, can be
decided on the basis of personal preference
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and convenience of the dentist. Although, as
on average the cost of a lidocaine carpule in
the UK is less than the cost of articaine it could
be argued that lidocaine remains the most cost-
effective method available to the dentist.
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