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ABSTRACT

Introduction: A local anesthetic (LA) is a type of medication that prevents pain sensation. A local
anesthetic creates an absence of pain or loss of sensation in a specified location of the body without
loss of consciousness. The aim of this study was to assess the awareness of prilocaine usage in dental
surgery.

Materials and method: A survey was conducted among 100 dental undergraduates, to evaluate their
awareness on prilocaine usage in dental surgery. The survey instrument was a questionnaire that was
prepared after extensive review of the existing literature. The validated questionnaire consisted a total
of 14 questions. The questionnaire was shared to the participants using online survey platform. The
responses obtained were tabulated and reliability of the data was checked. The statistics were done
using SPSS software and Chi square test was done to check the association with a p value of 0.05 said
to be statistically significant.

Results: A total of 100 dental undergraduate students have taken the survey in which 27% were 2nd
year students, 71% students were in 3rd year and 2% were in 4th year. 98% were aware about amide
and ester based. 79% of the students responded that the maximum dosage of prilocaine is 8mg/kg.
96% of the students responded that prilocaine has less toxicity than lignocaine. 92% of the students
believe the main problem caused by overdosage of prilocaine is Methemoglobinemia. Chi-square
analysis was done between the year of study and onset of action time of prilocaine where p<0.05(p-
value-0.019), which was statistically significant.

Conclusion: Most of the students were aware about prilocaine and its uses and side effects and how it
differs from lignocaine and this study helps in understanding it.

Keywords: Prilocaine, Anesthesia, Amides, Lignocaine, Innovative technique

INTRODUCTION

A local anesthetic (LA) is a type of medication that prevents pain sensation. A local anesthetic creates an
absence of pain or loss of sensation in a specified location of the body without loss of consciousness.A local
anesthesia consists of a local anaesthetic agent, Reducing agent(Sodium meta-bisulphite),
Preservative(Methylparaben), Diluting agent(Distilled water),Fungicide(Thymol) Isotonic solution(Sodium
chloride or Ringer’s Solution) Vasoconstrictor(adrenaline), To regulate the pH Sodium hydroxide are often
used. Vasoconstrictor can cause decreased blood flow to the site of injection,it can lower the risk of local
toxicity, high volume of local anaesthetic agent can remain in and around the nerve for an extended period
which can increase the duration of action. Preservative helps in stability of local anesthesia which is maintained
by adding agents such as methyl paraben. Reducing agents can act as preservatives for the vasoconstrictor
agents such as adrenaline which are usually unstable in solution.[1,2]

LA are classified based on Amides,Esters and Quinolones. The first local anesthetic agent to be widely
unutilized in dentistry was cocaine but it had major drawbacks, like high tendency for addiction and a short
duration of action.[3]. Amide based anesthetics have advantages compared to ester based agents, like their low
rate of allergenicity[4]. Prilocaine is an amide based LA. The most commonly used local anesthetic is lignocaine
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which is an amide based When comparing lignocaine and prilocaine, prilocaine is less toxic and a vasodilator
than lidocaine [5]. Prilocaine are often a good choice for patients for whom vasoconstrictor is contraindicated in
cases such as unstable angina, uncontrolled severe hypertension, uncontrolled congestive heart failure and
uncontrolled hyperthyroidism because adrenaline may cause acute hypertensive crisis, angina, arrhythmia or
myocardial infarction[4,6-8]

The molecular structure of all local anesthetics usually consists of 3 components which are basically a lipophilic
aromatic ring, an ester or amide linkage, and a tertiary amine. Local anesthetics usually act by binding to sodium
channels and inhibit the intake of sodium into the cell which prevents cell depolarisation.[9-11]

Our team has extensive knowledge and research experience that has translate into high quality publications[12—
20],[21-26],[27-31] Since local anesthetics are widely being used mainly in the field of dentistry, the aim of
this study was to assess the awareness of prilocaine usage in dental surgery.

MATERIALS AND METHODS

An online questionnaire based survey was conducted among the dental undergraduate students of Saveetha
Dental College, to evaluate their awareness on prilocaine usage in dental surgery. The participants did the
survey voluntarily. Ethical approval and informed consent were obtained from the participants. The survey
instrument which was a validated questionnaire was prepared after extensive review of the existing literature.
The questionnaire was reviewed and changes were made to improve clarity of the questions to eliminate
responses which are not valid. The questionnaire consisted of 14 questions. The questionnaire was shared to the
participants using online survey platform to get maximum responses. Only completed surveys were taken for
analysis and the incomplete ones were eliminated. The statistical test used was descriptive statistics. All the
responses obtained were tabulated. The statistics were done using SPSS software. The difference in the
awareness of prilocaine usage in dental surgery between various years of study were compared using the
Chi-square test with a p-value of 0.05 set as statistically significant.

RESULTS AND DISCUSSION

A total of 100 dental undergraduate students have taken the survey in which 27% were 2nd year students, 71%
students were in 3rd year and 2% were in 4th year(Fig-1). In a question regarding the types of LA, 98% were
aware about amide and ester based LA(Fig-2). A question was asked whether prilocaine was a short acting LA
or Intermediate acting LA in which 94% have answered intermediate(Fig-3). The next question was about the
type of LA prilocaine and 98% have answered it is amide based(fig-4). 79% of the students responded that the
maximum dosage of prilocaine is 8mg/kg(fig-5). 96% of the students responded that prilocaine has less toxicity
than lignocaine(fig-6). 92% of the students believe the main problem caused by overdosage of prilocaine is
Methemoglobinemia(fig-7). 93% of the students responded that the onset of action of prilocaine is 3 to 5 mins.
67% of students were aware about EMLA which is a eutectic mixture of equal quantities of lidocaine and
prilocaine(Fig-8). Chi-square analysis was done between the year of study and onset of action time of prilocaine
where p<0.05(p-value-0.019), which was statistically significant(Fig-9), Chi- square analysis was also done
between year of study and the mixture name of lignocaine and prilocaine where P<0.05(p-value-0.00) which
was statistically significant(Fig-10).

Studies show that prilocaine and lignocaine are almost similar but differ in a very few aspects[8,32], they have a
similar benzene ring and a similar lipid solubility. Generally amide based local anesthetics are metabolized in
the liver but in the case of prilocaine it is metabolised in the liver, kidney and lungs which makes it less toxic
than lignocaine[33]. Prilocaine is the least vasodilator agent among the amide local anesthetics where the local
anesthetic would stay around the nerve for longer duration which increases the depth of anesthesia[32,34] and
also prilocaine has slightly less dissociation constant value (pKa-7.7) than compared to lignocaine(pKa-7.8)
which can increase the onset time of action[35,36]. EMLA is a eutectic miscute of 2.5% of lignocaine and 2.5%
of prilocaine. Use of EMLA as a topical local anesthetic can reduce pain during probing, rubber dam placement,
during scaling, administering an injection especially while giving the palatine nerve block. EMLA usually has a
melting point below room temperature which will turn into a liquid oil where it can penetrate the mucosa to a
depth of 5mm[37,38].

Studies have have shown the comparisons of prilocaine with lignocaine, in one study prilocaine and lignocaine
were compared by giving a buccal infiltration for mandibular 1st molar where it showed the success rate for
lignocaine was 33% and prilocaine was 32%[39] and another study compared the anesthetic efficacy in
maxillary lateral incisors and first molars and have found out that they were equivalent for incidence of pulpal
anesthesia[40]. Studies show that patients report that buccal injections are less painful when compared to palatal
injections. This can be due to the reason that when giving injections in the palate, it goes below the
periosteum(sub-periosteum) which can be painful[34]. Use of topical anesthetic can reduce the pain while
inserting the needle.
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Prilocaine is almost similar to lignocaine , but is better in providing rapid dental anesthesia due to its faster onset
of time and is also less toxic than lignocaine. Limitations of the study include short sample size and single

centred study.

CONCLUSION
In conclusion, most of the students were aware about prilocaine and its uses and side effects and how it differs

from lignocaine and this study helps in understanding it.
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Figure-1: This graph explains the number of students who have taken the survey based on the
Year of study. The X-axis represents the Year of study and the Y axis represents the frequency or
count. 2nd year students(Purple) were 27%, 3rd year students(Red) were 71%, 4th year students
(Green)were 2% .
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Figure-2: This graph explains the number of students who have responded to the question on
types of LA. The X-axis represents the Types of LA and the Y axis represents the frequency or
count. Amide based(yellow) were 1%, ester based(green) were 1%, All of the above were
98%/(Gray).
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Figure-3: This graph explains the number of students who have responded to the question on
what type of action does prilocaine have . The X-axis represents the Types of LA action and the Y
axis represents the frequency or count.short acting(green) were 6%, , Intermediate acting were

94%/(Gray).
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Figure-4: This graph explains the number of students who have responded to the question on
what type of LA is prilocaine . The X-axis represents the Types of LA and the Y axis represents the
frequency or count. Amide based were 6% and ester based were 94%.
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Figure-5: This graph explains the number of students who have responded to the question on the

maximum dosage of prilocaine. The X-axis represents the different quantities of dosage and the Y

axis represents the frequency or count. 8mg/kg(red) were 79%, , 10mg/kg were 17 %(Turquoise)
and 5mg/kg(purple) were 4%.
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Figure-6: This graph explains the number of students who have responded to the question on
whether prilocaine has less toxicity than lignocaine. The X-axis represents true(blue)-96%,
false(green)-4% and the Y axis represents the frequency or count.
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Figure-7: This graph explains the number of students who have responded to the question on
what is caused by overdose of Prilocaine. The X-axis represents the signs and symptoms and the Y
axis represents the frequency or count. 92%(brown) responded to Methemoglobinemia and 8%

responded to drowsiness,headache and nausea(yellow).
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Figure-8: This graph explains the number of students who have responded to the question on the
onset of action of prilocaine. The X-axis represents the different onset of action and the Y axis
represents the frequency or count. 93% responded 3 to 5 mins (blue) and 7% responded to 5 to
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Figure-9: This graph explains the number of students who have responded to the question on the
mixture name of prilocaine and lignocaine. The X-axis represents the different types of mixtures
and the Y axis represents the frequency or count. 67% responded EMLA(Black) and 33%
responded to RAPYDAN(white).
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Figure-10: This error graph explains the correlation between the year of study of the students and
the onset of action of prilocaine . The X-axis represents the different year of study and the Y axis
represents the frequency or count. 3 to 5 mins is shown as blue and 5 to 10 mins is shown as
green. 27% of the 2nd year students have answered 3 to 5 mins and 65% of the 3rd year students
have answered 3 to 5 mins and 6% of 3rd year students have answered 5 to 10 mins. Chi- square
analysis was done between the year of study of the students and the onset of action of prilocaine
and p<0.05(p value-0.19) which is statistically significant.
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Figure-11: This error graph explains the correlation between the year of study of the students and
the mixture name of prilocaine and lignocaine . The X-axis represents the different year of study
and the Y axis represents the frequency or count. EMLA is shown as blue and RAPYDAN is shown
as green. 7% of the 2nd year students have answered EMLA and 20% have answered RAPYDAN,

58% of the 3rd year students have answered EMLA and 13% have answered RAPYDAN and 2% of

4th years have answered EMLA. Chi- square analysis was done between the year of study of the
students and the mixture name of prilocaine and lignocaine and p<0.05(p value-0.00) which is
statistically significant.
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