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Local anesthetic agents block the peripheral nerves and prevent the conduction of pain perception, making the treatment
procedure easy and comfortable. Lidocaine is the most commonly used drug for induction of local anesthesia. Maxillary
teeth extractions usually require up to five injections to obtain anesthesia of the hard and soft tissues. The Posterior
superior alveolar, middle superior alveolar and anterior superior alveolar, greater palatine and nasopalatine blocks are
used for anesthetizing the maxillary teeth. The study aims at assessing the knowledge and awareness of various local
anesthetic techniques for maxillary teeth extractions. A questionnaire based survey was conducted in January 2020
among dental students. 150 dental students working in a private dental college and hospital participated in this study.
The questionnaire consisted of 16 questions related to various local anesthetic techniques. The collected data was added
in MS Excel and subjected to statistical analysis using SPSS software and Chi-square test was done. The results depicted
that 28.67% of interns, 12% final years and 2 % of third years were aware of the various local anesthesia techniques for
maxillary teeth extractions. 27.33% of interns, 16.67% of final years and 22% of third years preferred infiltration for
maxillary teeth extractions whereas 11.33% of third years, 16.67% of final years and 12.67% of interns preferred nerve
block techniques. 30% of interns and 26.67% of third years felt that nerve block is technique sensitive for maxillary teeth
extractions. Within the limitation of the study it was seen that Interns had a good knowledge, attitude and practice on
various local anesthesia techniques for maxillary teeth extractions when compared to the final and third years.

ANAESTHESIA; INFILTRATION; MAXILLARY TEETH; NERVE BLOCK.

The most important skill required of all dental practitioners
is the ability to provide safe and effective local anesthesia
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(Saxena et al., 2013). Local anesthetic agents block the
peripheral nerves and prevent the conduction of pain
perception, making the patient and the dentist more
comfortable (Parirokh and Abbott, 2014). The injection of
local anesthetic is perhaps the greatest source of patient
fear (Milgrom, Weinstein and Getz, 1995) (AL-Omari and
AL-Omiri, 2009) and inability to obtain adequate pain
control with minimal discomfort remains a significant
concern of dental practitioners (Kaufman, Weinstein and
Milgrom, 1984). Pain and anxiety related to dentistry have
historically been the main reason for poor attendance at
the dentist (Hochman et al., 1997). The achievement of
good local anesthesia requires the following: knowledge



of the agents being used, the neuroanatomy involved,
and the best techniques and devices available.

The advancements in various agents and anesthetic
delivery equipment available provide the practitioner
with an array of options to effectively manage the
pain caused during dental procedures. Lidocaine is
the most commonly used drug for induction of local
anesthesia. It is an amide anesthetic agent with a shorter
duration and rapid action ;the effect of Lidocaine
increases when used with association with adrenaline
(Becker and Reed, 2012). Articaine is an anesthetic agent
belonging to the amide family and is said to be more
soluble in lipids when compared to Lidocaine which is due
to the presence of a thiophene ring in its chemical structure
which helps easy penetration into the lipid membrane of
nerves (Leith, Lynch and 0’Connell, 2012). Articaine has
strong affinity for proteins, hence penetrates into bone
(Gusi, Raimundo and Leal, 2006)

Maxillary teeth are anesthetized by administering a local
anesthetic injection in the mucobuccal supraperiosteal
fold in the proximity to the apices of teeth to be
anesthetized. Maxillary teeth extractions usually require
up to five injections to obtain anesthesia of the hard
and soft tissues. The Posterior superior alveolar, middle
superior alveolar and anterior superior alveolar nerve
block injections, greater palatine and nasopalatine
blocks are used to anesthetize the maxillary teeth. A
bilateral Anterior middle superior alveolar injection
anesthetizes 10 maxillary teeth extending from the
second premolar of one side to the second premolar on
the opposite side (Friedman and Hochman, 1999). The
AMSA injection derives its name from the injection’s
ability to supposedly anesthetize both the anterior and
middle superior alveolar nerves (Sf., 1997). The anterior
superior alveolar and middle superior alveolar nerves
branch from the infraorbital nerve before they exit from
the infraorbital foramen.

Currently there are many advancements in delivering
local anasthesia to maxillary teeth for various dental
procedures. The maxillary teeth can also be anesthetized
with troncular techniques or intraligamentary and
intraosseous injection. Recent studies prove that only
the buccal infiltration with articaine can be used which
has the potential to anaesthetise all dental tissues for
various dental procedures.

With a rich case bank established over 3 decades we
have been able to publish extensively in our domain
(Abdul Wahab et al., 2017; Eapen, Baig and Avinash,
2017; Patil et al., 2017; Jain and Nazar, 2018; J et
al., 2018; Marimuthu et al., 2018; Wahab et al., 2018;
Abhinav et al., 2019; Ramadorai, Ravi and Narayanan,
2019; Senthil Kumar et al., 2019; Sweta, Abhinav and
Ramesh, 2019). Based on this inspiration we aim to assess
the Knowledge, attitude and practice on various local
anesthesia techniques for maxillary teeth extractions
among dental students.
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Study design: Awareness based survey

Data collection: A survey was conducted in January
2020 among dental students (Third years, Final years,
Interns). It was an online questionnaire based study,
conducted to assess the Knowledge, attitude and practice
on various local anesthesia techniques for maxillary teeth
extractions. 150 dental students (Third years, Final years,
Interns) participated in this study. The data collection
was done via google forms.

Survey instrument: A pretested, self administered,
closed ended questionnaire comprising the following
sections formed the survey instrument. A structured
questionnaire containing 10 questions which was
adopted from a validated questionnaire developed by
the World Health Organisation. The questionnaire was
equally distributed among Third years, Final years,
Interns. The goal of developing this questionnaire was
to know about the Knowledge, attitude and practice on
various local anesthesia techniques for maxillary teeth
extractions. The questions had to be answered with a
Yes or No response.

Ethical approval: Ethical approval was attained from the
Institutional Ethical Committee.

Data analysis: The data collected was entered in an Excel
sheet and subjected to statistical analysis using SPSS
version 20. Chi square test was done. The independent
variables are age and gender while dependent variables
are knowledge, attitude and practice on various local
anesthesia techniques for maxillary teeth extractions.
The level of significance was set at p<0.05.

Questionnaire given is as follows:

1. Areyou aware of various local anesthesia techniques
for maxillary teeth extraction?

2. Do you always prefer infiltration for maxillary teeth
extraction?

3. Do you always prefer nerve block for maxillary
teeth extraction?

4. Do you think that nerve block is technique sensitive
for maxillary arch?

5. Are you aware of the complications of nerve
block?

6. Have you faced any complications after giving
nerve block?

7. Do you feel that infiltration is better than nerve
block?

8. Do you feel that nerve block has a better anesthetic
effect than infiltration?

9. Do you think that local anesthesia produces post
extraction discomfort?

10. Do you think that more programs should be
conducted on local anesthesia techniques for
maxillary teeth extraction?

11. Are you aware of the evolutionary painless
injection?



12. Do you know about the cartridge type of
injections?

13. Do you know the each nerve supply of each root of
the maxillary molars?

14. Do you know the methods to make palatal
infiltrations painless?

15. Do you know how a hematoma is caused?

16. Do you prefer longer acting anesthetic agents like
articaine

Figure 1: Bar graph denotes association between year
of study of the participants and number of participants
who were aware of various local anesthesia techniques
for maxillary teeth extraction. X axis denotes the year
of study of the participants and Y axis denotes the
number of responses. The response of yes (green) was
mostly given by the interns and the majority of the third
years have given a response of no (blue). Chi square test
shows p=0.000, significant. Hence proving that there is
significant association between the year of study of the
participants and the number of dental students who were
aware of various local anesthesia techniques for maxillary
teeth extraction.

Are you aware of various
local anesthesia
techniques for maxillary
teeth extraction?

Eno
W ves
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RESULTS AND DISCUSSION

From the results of the study, it was seen that 28.67%
of interns, 12% final years and 2 % of third years were
aware of the various local anesthesia techniques for
maxillary teeth extractions Chi square test shows p
value =0.00 (Figure1). 27.33% of interns, 16.67% of final
years and 229% of third years preferred infiltration for
maxillary teeth extractions Chi square test shows p value
=0.00 (Figure 2) whereas 11.33% of third years, 16.67%
of final years and 12.67% of interns preferred nerve
block techniques Chi square test shows p value =0.00
(Figure 3). 30% of interns and 26.67% of third years
felt that nerve block is technique sensitive for maxillary
teeth extractions Chi square test shows p value =0.00
(Figure 4). 31.33% of interns, 14% of final years and
8% of third years were aware of complications of nerve
block Chi square test shows p value =0.00 (Figure 5).
30.67% of third years, 30.67% of final years and 21.33%
of interns have never faced any complications after
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delivering nerve block Chi square test shows p value
=0.00 (Figure 6). 30% of third years, 25.33% of final
years and 28% of interns felt that infiltration is better
than nerve block Chi square test shows p value =0.00
(Figure 7). 22% of third years,

Figure 2: Bar graph denotes association between year of
study of the participants and number of participants who
always prefer infiltration for maxillary teeth extraction.
X axis denotes the year of study of the participants and Y
axis denotes the number of responses. The response of yes
(green) was mostly given by the interns and the majority
of the final years have given a response of no (blue). Chi
square test shows p=0.000, significant. Hence proving that
there is significant association between the year of study
of the participants and the number of dental students who
always prefer infiltration for maxillary teeth extraction.
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Figure 3: Bar graph denotes association between year of
study of the participants and number of participants who
always prefer nerve blocks for maxillary teeth extraction.
X axis denotes the year of study of the participants and
Y axis denotes the number of responses. The response of
yes (green) was mostly given by the final years and the
majority of the third years have given a response of no
(blue). Chi square test shows p=0.000, significant. Hence
proving that there is significant association between the
year of study of the participants and the number of dental
students who always prefer nerve blocks for maxillary
teeth extraction.
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Figure 4: Bar graph denotes association between year
of study of the participants and number of participants
who thought that nerve block is technique sensitive for
maxillary arch. X axis denotes the year of study of the
participants and Y axis denotes the number of responses.
The response of yes (green) was mostly given by the interns
and the majority of the final years have given a response
of no (blue). Chi square test shows p=0.000, significant.
Hence proving that there is significant association between
the year of study of the participants and the number of
dental students who thought that nerve block is technique
sensitive for maxillary arch.
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Figure 5: Bar graph denotes association between year of
study of the participants and number of participants who
were aware of complications of nerve block. X axis denotes
the year of study of the participants and Y axis denotes
the number of responses. The response of yes (green) was
mostly given by the interns and the majority of the third
years have given a response of no (blue). Chi square test
shows p=0.000, significant. Hence proving that there is
significant association between the year of study of the
participants and the number of dental students who were
aware of complications of nerve block.

Are you aware of the
comfllcailons of nerve
block?
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WEves

Number of responses

Interns
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27.33% of final years and 27.33% of interns felt that
nerve block had better anesthetic effect Chi square
test shows p value =0.00 (Figure 8). 24.67% of third
years, 26% of final years and 31.33% of interns felt
that anesthesia produces post extraction discomfort
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Chi square test shows p value =0.00 (Figure 9). 32% of
third years, 28.67% of final years and 20.67% of interns
felt that more programs should be conducted on local
anesthesia techniques Chi square test shows p value =0.00
(Figure 10). 28% of third years, 29.33% of final years and
20 % of interns were not aware of painless injections
Chi square test shows p value =0.00 (Figure 11). 32% of
third years, 18.67 of final years and 3.33% of interns
did not know about the cartridge type of injections Chi
square test shows p value =0.00 (Figure 12).

Figure 6: Bar graph denotes association between year of
study of the participants and number of participants who
faced complications after a nerve block. X axis denotes
the year of study of the participants and Y axis denotes
the number of responses. The response of yes (green) was
mostly given by the interns and the majority of the third
years and interns have given a response of no (blue). Chi
square test shows p=0.000, significant. Hence proving that
there is significant association between the year of study
of the participants and the number of dental students who
were aware of complications of nerve block.
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Figure 7: Bar graph denotes association between year
of study of the participants and number of participants
who felt infiltration was better than a nerve block. X
axis denotes the year of study of the participants and Y
axis denotes the number of responses. The response of
yes (green) was mostly given by the third years and the
response of no (blue) was mostly given by final years. Chi
square test shows p=0.000, significant. Hence proving that
there is significant association between the year of study
of the participants and the number of dental students who
felt infiltration was better than a nerve block.
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Figure 8: Bar graph denotes association between year
of study of the participants and number of participants
who thought that nerve block has better anesthetic effect
than infiltration. X axis denotes the year of study of the
participants and Y axis denotes the number of responses.
The response of yes (green) was mostly given by the interns
and final years and the response of no (blue) was mostly
given by the third years. Chi square test shows p=0.000,
significant. Hence proving that there is significant
association between the year of study of the participants
and the number of dental students who thought that nerve
block has better anesthetic effect than infiltration.

Do you feel that nerve
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Figure 9: Bar graph denotes association between year of
study of the participants and number of participants who
thought that local anaesthesia produces post extraction
discomfort. X axis denotes the year of study of the
participants and Y axis denotes the number of responses.
Majority of interns gave a response of yes (green) and
the response of no (blue) was mostly given by the third
years. Chi square test shows p=0.000, significant. Hence
proving that there is significant association between the
year of study of the participants and the number of dental
students who thought that local anaesthesia produces post
extraction discomfort.
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anesthesia produces

0 post extraction
discomfort?
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Wves
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24.67% of third years, 24.67% of final years and 30% of
interns knew the nerve supply of each root of maxillary
molars Chi square test shows p value =0.00 (Figure 13).
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320 of third years, 27.33% of final years and 16.67%
of interns did not know the methods to make palatal
infiltration painless Chi square test shows p value =0.00
(Figure 14). 8% of third years, 29.33% of final years and
31.33% of interns knew how hematoma was caused. Chi
square test shows p value =0.00 (Figure 15). 30.67% of
third years, 28.67% of final years and 26.67% of interns
did not prefer longer acting anesthetic agents Chi square
test shows p value =0.00 (Figure 16).

Figure 10:Bar graph denotes association between year of
study of the participants and number of participants who
thought that more programs should be conducted on local
anesthesia techniques for maxillary teeth extraction. X
axis denotes the year of study of the participants and Y
axis denotes the number of responses. Majority of third
years gave a response of yes (green) and the response
of no (blue) was mostly given by the interns. Chi square
test shows p=0.000, significant. Hence proving that there
is significant association between the year of study of
the participants and the number of dental students who
thought that more programs should be conducted on local
anesthesia techniques for maxillary teeth extraction.
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extraction?
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Figure 11: Bar graph denotes association between year
of study of the participants and number of participants
who were aware of the painless injection techniques. X
axis denotes the year of study of the participants and Y
axis denotes the number of responses. Majority of third
years gave a response of no (blue) and the response of
yes (green) was mostly given by the interns. Chi square
test shows p=0.000, significant. Hence proving that there
is significant association between the year of study of the
participants and the number of dental students who were
aware of the painless injection techniques.
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Figure 12: Bar graph denotes association between year
of study of the participants and number of participants
who had known about cartridge type of injections. X axis
denotes the year of study of the participants and Y axis
denotes the number of responses. The response of yes
(green) was mostly given by the interns and the majority
of the third and final years have given a response of no
(blue). Chi square test shows p=0.000, significant. Hence
proving that there is significant association between the
year of study of the participants and the number of dental
students who know about cartridge type of injection.
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Figure 13: Bar graph denotes association between year of
study of the participants and number of participants who
had known about the each nerve supply of each root of
maxillary molars. X axis denotes the year of study of the
participants and Y axis denotes the number of participants.
The response of yes (green) was mostly given by the third
years, final years and interns when compared to No (blue).
Chi square test shows p=0.000, significant. Hence proving
that there is significant association between the year of
study of the participants and the number of dental students
who had known about each nerve supply of each root of
maxillary molars.
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In our study, it was found that maximum number of
participants preferred infiltration when compared to
nerve block. Most of them felt that the nerve block in
the maxillary arch was technique sensitive. Majority of
the participants were aware of complications of nerve
but most of them have not faced any complications till
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now. Most of the participants felt that infiltration than
nerve block but felt that nerve block had better anesthetic
effect and they felt that local anesthesia often felt that
local anesthesia produces post extraction discomfort.
Most of the participants wanted more programs to be
conducted on techniques of local anesthesia. Most of
the participants had a good knowledge on nerve supply
of maxillary molars but majority of them did not know
how to make palatal infiltration painless. Most of them
knew how a hematoma was caused.

Figure 14: Bar graph denotes association between year
of study of the participants and number of participants
who had known the methods to make palatal infiltrations
painless. X axis denotes the year of study of the
participants and Y axis denotes the number of participants.
The response of no(blue) was mostly given by the third
years and final years, Interns have given a equal response
of no (blue) and yes (green). Chi square test shows p=0.000,
significant. Hence proving that there is significant
association between the year of study of the participants
and the number of dental students who had known the
methods to make palatal infiltrations painless.
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methods to make palatal
infiltrations painless?
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Eves

50
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15657 ] 16767%]
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Figure 15: Bar graph denotes association between year of
study of the participants and number of participants who
had known how a hematoma was caused. X axis denotes
the year of study of the participants and Y axis denotes the
number of participants. The response of yes (green) was
mostly given by the final years and interns, the majority
of the third years have given a response of no (blue). Chi
square test shows p=0.000, significant. Hence proving that
there is significant association between the year of study
of the participants and the number of dental students who
had known how a hematoma was caused.
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Figure 16: Bar graph denotes association between year of
study of the participants and number of participants who
preferred longer acting anesthetic agents. X axis denotes
the year of study of the participants and Y axis denotes
the number of responses. The response of yes (green) was
mostly given by the interns and the majority of the third
years have given a response of no (blue). Chi square test
shows p=0.000, significant. Hence proving that there
is significant association between the year of study of
the participants and the number of dental students who
preferred longer acting anesthetic agents.
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In our study, it was reported that most of them did
not prefer longer acting local anesthetic agents like
articaine. In contrast to our study, Ensiyeh et al. reported
that infiltration of Articaine resulted in more effective
anesthesia compared to Lidocaine in the PSA technique
(Maljaei et al., 2017). Katya et al. reported that Articaine
had higher post-injection pain compared to Lidocaine,
but pain scores were negligible clinically (Katyal, 2010).
Bartlett et al. reported that the success of infiltration
of Articaine was almost similar to that of IANB
technique with Lidocaine. Our study shows that many
of the participants did not know how to make palatal
injections painless (Bartlett and Mansoor, 2016). Mittal
et al. reported that buccal infiltration with articaine
failed to provide adequate palatal anesthesia, it can still
be considered a good alternative to lidocaine for local
anesthesia (Mittal et al., 2015).

The results depict that the majority of them were not
aware of the various techniques of local anesthesia in
maxillary teeth extractions. Amit et al. reported that
most of the patients reacted well to the anterior middle
superior alveolar technique. Adequate anaesthesia for
an accepted duration was achieved and it reduced
cumulative reduction of the number of injections
reducing patient discomfort (Sangle, Tambuwala and
Agrawal, 2012).

In our study, it was reported that the majority of the
participants were not aware of various advanced
techniques for delivering local anesthesia like cartridge
type of injections. Kandiah et al. reported that there
was no difference in the onset of local anaesthesia or
pain difference when using the Wand and conventional
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technique when administering buccal infiltration
(Kandiah and Tahmassebi, 2012).

CONCLUSION

Within the limitation of the study it was seen that
Interns had a good Knowledge, attitude and practice on
various local anesthesia techniques for maxillary teeth
extractions when compared to the final and third years.
This is because of the clinical expertise that the interns
have acquired through clinical experience and clinical
practice.
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