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Topical Anesthetics and Reversal Agents
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ABSTRACT:

Topical anaesthesia is important to optimize pain control during dental injection. Despite the
continuous development of new dental injection techniques, the injection of local anaesthesia still
EMLA, causes discomfort and pain for many patients and has been described as a major reason for dental
anxiety. Topical anaesthesia should therefore be used to eliminate or minimize the pain caused by
the needle. The methods used today for topical anaesthesia before dental injections mainly include
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mesylate, different types of gel (e.g. lidocaine, prilocaine or benzocaine) available at various composition. In
Dental pain order to give our patients, the finest treatment possible at all times, we must continually update,
assess, and adopt newer medications and procedures into our everyday practises. This is especially
important in the present evidence-based age of dental practice.
1. Introduction 2.5% prilocaine and 2.5% lidocaine rendering up the

The anaesthetic components which are obtainable in gels,
creams, lozenges, patches, and solutions, alongside other
forms. 2 Mucosal unpleasantness of the oral tissues can
be alleviated by 13 different forms of topical anaesthetics
and analgesics encompassing various bases. There are
numerous analgesic and anaesthetic combinations
offered by various manufacturers, including:

eCombination of benzocaine, butamben and tetracaine
(Cetacaine)

el idocaine and prilocaine (EMLA , Oragix)
o Lidocaine and tetracaine (Synera)
eMethy! salicylate and menthol (BenGay,lcy Hot) El

These formulas reflect distinct anaesthetics that are used
for varied purposes. B! These formulations have been
granted approval authorised for use as topical anaesthetic
agents based on the US Food and Drug Administration
Society. The majority of topical anaesthetics have little
systemic side effects and few medication interactions.
However, these medications must be prescribed carefully
since they might be harmful in dosages that are not
recommended. ¥

EUTECTIC MIXTURE OF LOCAL ANESTHETI
CS (EMLA)
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eutectic combination that constitutes local anaesthetics,
or EMLA. It is composed of up of 2.5 percent lidocaine
and 2.5 percent prilocaine, two low-melting-temperature
crystalline powders in conjunction to formulate a liquid
oil. It is capable of penetration intact skin or mucosa up
to a depth of 5 mm in that way outlined above. For an
array of inaccessible superficial procedures, which
include venepuncture, cautery for condylomata,
epilation, laser surgery, and superficial surgery, the
extensive local anaesthetic that EMLA vyields is
beneficial. 81 Only mild and transient skin blanching has
been demonstrated in the EMLA tolerance profile, which
was equitably appealing. Erythema is said to be the most
frequently seen unfavourable side effect of EMLA
implementation to skin. 1 Some authors have asserted
that EMLA is the most efficacious topical treatment in
dentistry, despite acknowledging that it was previously
contraindicated for the oral mucosal’-& Additionally, this
technique has been harboured for an assortment of minor
pre-operative procedures, notably rubber dam clamp,
biopsies, and sinus puncture, with phenomenal outcomes

in children who perceive pain during venipuncture.
[9,10,11]

Moreover, EMLA does not hamper wounds from
healing. ™2 Lipophilic pharmaceuticals can be acquired
with greater urgency via the oral mucosa owing to its
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thinner structure and deeper blood supply when
compared to cutaneous tissue. A research investigation
investigated whether the plasma concentration of EMLA
was below the permissible level of toxicity when it was
infused to the oral mucosa. Their results show that
following the application of EMLA is liberally applied to
the oral mucosa to feed 30 minutes, safe plasma
concentrations of lidocaine (418 ng/ml) and prilocaine
(223 ng/ml) are attained. The aforementioned
concentrations are significantly lower than the
comprehended hazardous concentrations of the
substances, which are 6.0 g/ml and 4.4 g/ml,
respectively. 31 EMLA has been administered to reduce
pain during dental injections, minor gingivectomy
treatments, pocket scaling, and restorative operations,
corresponding to a comprehensive investigation. [
EMLA equates in concentrations ranging 2.5 and 5%.
Reports demonstrate that the effective duration of 5%
EMLA is 2 to 10 minutes [*4 151 which is comparable to
prolonged intraoral implementation periods. Eutectic
blend of topical anaesthetics for periodontal therapy.

An injection of local anaesthetic needs to be administered
for scaling and root planning interventions, although
there is substantial proof to support this method of
treatment.!6171  Unfortunately, there's no way to
completely eliminate anxiety and aversion to needles
when dispensing local anaesthetic.*®! As a consequence
of this, some patients are a lot more inclined to expertise
the discomfort experienced with scaling and root planing
than refrain from keeping up with their injection-related
anxiety and apprehension.’®) Comparing EMLA, the
lidocaine patch equivalent, to a placebo, individuals who
had moderate chronic periodontitis endured less pain and
discomfort despite intervention.[?*21 The effects of
topical 2% benzocaine, injectable 2% lidocaine, EMLA
25 mg/g, and a placebo on pain alleviation was evaluated
in this study. It emerged that EMLA was more effective
than the other two categories and on par with injectable
lidocaine. 4 Due to the topical anaesthetic’s shorter
duration of pain, discomfort, and numbness, 70% of
research participants preferred it. Furthermore, 6.2% of
the EMLA group, 25% of the benzocaine group, and 50%
of the placebo group acknowledged experiencing pain
intolerance. 4!

In accordance with experts, there is an association
between the depth of the pocket and the magnitude of
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discomfort experienced whilst on root planning and
scaling. The clinical efficacy of EMLA intra-pocket on
638 individuals complied with for root planing and
scaling was examined in a remarkable study. Results
revealed that 72% of participants chose to use EMLA for
scaling and root planing, even in cases with extensive
periodontal pockets. 24 In distinct perspectives trial, 25
patients with a 5 mm periodontal pocket depth underwent
scaling and root planing procedures executed while the
therapeutic benefits of EMLA, a 20% lignocaine patch,
and electronic dental anaesthesia were investigated. The
results showed that an electronic dental anaesthetic was
significantly inferior to a 20% lignocaine patch and a 5%
EMLA among the medications under evaluation. 1 a
study to determine how well EMLA influences patients'
perceptions of pain during root planing and scaling.
Additionally, they analysed the frequency and intensity
of discomfort generated by manual and ultrasonic tools.
(231 They claimed that there are notable improvements in
patient comfort when EMLA is used in conjunction with
ultrasonic devices.

Implement a topical eutectic mixture of local
anaesthetics prior to administering a needle injection.
The palatal mucosa, especially in the anterior region, is
resistive to the effects of topical anaesthetics due to its
thick, keratinized layer, which sets it apart from other
intraoral locations. The insertion of needles during local
anaesthetic infiltration can trigger discomfort for the
preceding indicated reason.** ! Less frequently than
nonetheless, palatal injection discomfort correlates with
the repositioning of the mucoperiosteum in lieu of the
puncture.[26] Furthermore, considering the palatal
mucosa is among the most uncomfortable regions to
puncture, an individualised test can be performed to
assess how effectively various topical anaesthetic drugs
work.?"l Before palatal injection, the effectiveness of
liposome-encapsulated 2% ropivacaine, liposome-
encapsulated 1% ropivacaine, and EMLA had been
evaluated. Local anaesthetic gets eliminated
incrementally by drug delivery phospholipid vesicles
which are referred to as liposomes, which additionally
enhances cutaneous and percutaneous penetration. 7]
Although EMLA emerged to be a more effective
analgesic than the other drugs examined, no statistically
significant differences were witnessed. ']
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A subsequent research investigation appraised the
efficacy of a multitude of topical anaesthetics preceding
palatal injection, such as 2.5% lidocaine, 5% xylocaine,
25% EMLA, and liposome-encapsulated 2.5%
lidocaine. The outcomes concurred with the earlier
research, which revealed that when compared to other
medications, 5% liposome-encapsulated lidocaine and
EMLA produced the best anaesthetic effects. (81 Another
way to assess the therapeutic value of the aforementioned
topical anaesthetics in a clinical study was to place 20
mg, 60 mg, 60 mg, and 20 mg of ropivacaine gel, all at
1% each, in the buccal fold of the maxillary canine tooth
prior to local anaesthetic infiltration. The end outcomes
demonstrated that all topical anaesthetics reduced needle
penetration pain in a comparable manner, although
EMLA 60 mg promoted a longer duration of soft tissue
paresthesia. 1 Another study investigated 40 patients
who underwent palatal anaesthetic infusion and the
anaesthetic efficacy of 20% benzocaine gel and EMLA.
They predicted that the EMLA group's pain scores were
significantly reduced than those of the other groups. B%
Moreover, analysing the differences between EMLA and
lignocaine gel revealed that EMLA had more effective
anaesthetic efficacy. @

Limitations:

There are a couple of minor adverse reactions to be
cognizant of when utilising EMLA, however no
significant side effects or contraindications emerge.
Oedema, erythema, and transient pallor are the most
commonly encountered challenges experienced when
EMLA is applied externally. B° Furthermore, an EMLA
overdose could result in methemoglobinemia and
seizures. B9 In allusion to oral administration, another
investigation reported cases in which topical EMLA use
was confirmed by gingival desquamation and
ulceration..4

Reversing local anesthesia:

A common unintentional side effect of intraoral local
anaesthetic is the development of long-lasting lingual
and facial numbness. Many dental patients contend that
long-term soft tissue anaesthesia makes it difficult for
them to talk normally. Self-inflicted injuries can occur.
To alleviate functional abnormalities brought on by soft
tissue anaesthesia after using a local dental anaesthetic,
the FDA approved Oraverse (phentolamine mesylate) in
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May 2009. When used by adults and kids as young as 6
years old, Whenever it comes to shortening the time
required for recovery implementing soft tissue local
anaesthetic, phentolamine appeared to be effective as
well as safe.[32:33 34 According to a few studies, children
as young as four have a good safety profile.% Recent
investigations®® investigated Oraverse consumers' usage
tendencies and queries from dentists and patients.
51dentists who provided data on 390 patients ranging in
age from 4 to 90 were approached for information.
Patients reported shorter mouth numbness multiple times
(92%), and better dental experiences (84%). Patients as a
whole said that 79% would pick Oraverse in the future
and 83% would recommend the medication to others.
Dentists said that the medicine exceeded their
expectations (82%), met their demands (86%), helped
them stand out from the competition (55%), helped them
expand their businesses (45%), and improved scheduling
(29%). Both patients and dentists reported feeling very
satisfied.

pH buffering of local anaesthesia

It is now feasible, according to recent technological
advancements, to alkalinize dental anaesthetic cartridges
at the injection site. For dentists interested in local
anaesthesia that is quicker, more effective, and more
predictable while also being more pleasant for the
patient, it is worthwhile to take into account the science
of buffering local anaesthetic. Alkalinisation reduces
injection discomfort and hastens the onset of analgesia.
Clinicians are instructed by research to buffer each
injection and the cartridge shortly prior to
administration.®"]

FUTURE TRENDS

The development of more sophisticated tools and
methods to manufacture profound anaesthesia nasal
spray, that somewhat has been highlighted in an FDA
Phase 3 trial that can completely numb the six maxillary
front teeth, should be the primary goal of future research.
This is in contrast to the uncomfortable anaesthetic
injections that are momentarily the "gold standard" of
care. A state-of-the-art dental equipment called the
Syringe Micro Vibrator (SMV) [38] is used for
alleviating injection-related apprehension and anxiety.
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CONCLUSION

The aim of pain-free dentistry has not yet been achieved
due to the practitioner's constraints in updating about
current medication formulations and novel procedures to
deliver the treatments. When the advantages outweigh
the drawbacks, availability and cost concerns are not
justifications for not implementing newer, more effective
approaches. In order to give our patients the finest
treatment possible at all times, we must continually
update, assess, and adopt newer medications and
procedures into our everyday practises. This is especially
important in the present evidence-based age of dental
practise.
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