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ABSTRACT

Background and Objectives:

Successful pain control is an integral part of ichh practice, and anesthetising an
area of interest or teeth associated with infectian be challenging. Many factors
contribute to the reduction of clinical efficien@f LA, including the increased

vascularity of the inflamed tissues. This redudeslbcal anaesthetic effect, thereby
increasing the sensitivity of the tissues. It h&so deen reported that the pH of
inflamed tissues is lowered slightly, which in tumerferes with the dissociation of

local anaesthetics.

Lignocaine is one of the most commonly used ag¢otsnaesthetize an area
preoperatively. It can however cause undesiralféeesf such as burning on injection,
relatively slow onset and lack of numbness whegrci@d into infected tissues as a
result of the acidic pH of commercial preparatiqnpH is between 3.5 and 7.0

compared with physiological pH, which is betweeBb7and 7.45 ).

Buffered local anaesthetics can be more efficiemintrolling pain is such cases. The
reason for buffering local anaesthetics is substaa by the Henderson-Hasselbalch
equation; if a local anaesthetic solution is budteto a pH that is closer to its pKa,
more of the free base form will be available oreation to enter the nerve sheath.
This can be achieved by the addition of sodiumrbicaate (8.4% NaHCO3), which

will increase the pH of the solution.

Thus the objective of this study is to compareceffy of buffered lignocaine in
extraction of infected tooth in terms of pain retilug, onset of action and burning

sensation while infiltration.
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Materials and Method:

A total of 70 patients were included in study aftelfilling eligibility criteria and
were divided in two equal group ( Study group awodtml group ). Study group
received buffered lignocaine ( 8.4% sodium bicadienadded to 2%lignocaine
mixture) while control received commercial lignaoaipreparation ( 2% lignocaine
with 1:80000 adrenaline ). Pain was evaluated uMA& scale preoperatively and

during procedure. Tooth pain was evaluated using @Hectric Pulp Tester ).
Results:

The mean age of population included in study wagt¥6 10.96. Only 1/3 of
control group experienced burning sensation whiB 2f study group population
experienced burning sensation. There was statisliifarence in pain reduction score

in study group compared to control group.
Conclusion:

Buffered lignocaine is more effective comparedammercial lignocaine preparation

in extraction of infected teeth.

Keywords: Buffered lignocaine, Infected tooth, Extracti®ain, VAS
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I ntroduction

INTRODUCTION

Tooth extraction is the commonest procedure performed by dentist in routine
practice. Tooth extraction reasons vary, but the most common one is pain. Pain is
mostly due to infected tooth or some periapical pathology. Most of the patients avoid
visiting dentist due to fear of pain. For smoother extraction experience the procedure

should be pain free to reduce anxiety or fear of procedure.

Local anesthetics drugs were introduced to control pain during operative
procedures. Increased vascularity of inflamed tissues leads to failure of action of
Local anesthesia. Literature suggests change in pH in inflamed tissues, which in turn
interferes with the dissociation of local anaesthetics. When the pH of tissue fluids was
measured in the presence of inflammation it was found to be in acidic range and in

pus cases pH was around 5.0".

Lignocaine is the most common anesthetic agent used, however has unwanted
effects such as burning on infiltration, relatively slow onset and lack of numbness
when injected into infected tissue because of acidic pH of tissue and commercial

preparation( pH -3.5to 7.0)

Buffered local anesthetics may provide better results in relieving pain in such
cases. Henderson-Hasselbal ch equation provides reason for buffering local anesthetic.
Alkalising local anesthetic to a pH that is closer to its pKa, results in more of free
bases. Free bases enter nerve sheath and anesthetize nerve. This can be attained by the
addition of sodium bicarbonate (8.4% NaHCO3), which will increase the pH of the

solution.
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I ntroduction

This study is conducted to evaluate and compare the efficacy of Buffered
Local Anesthetic in extraction of infected Maxillary teeth and Mandibular anterior

teeth by changing the pH with 8.4% Sodium Bicarbonate.
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Objectives

AlM AND OBJECTIVESOF THE STUDY

AIM OF THE STUDY:

To Evaluate and Compare the efficacy of Buffereccdloanaesthetic in
Extraction of infected Maxillary teeth and mand#oubnterior teeth by altering the

pH with 8.4% Sodium Bicarbonate.

OBJECTIVES:

» Pain was evaluated before administration of looaksthesia and after every 1

min after administration of anesthesia till onseaction.

* To evaluate and compare the burning sensation daiiseng infiltration of

lignocaine and buffered lignocaine.

* To evaluate the onset of action of lignocaine auffiebed lignocaine.

NULL HYPOTHESIS:

There will be no difference in efficacy of commeaidignocaine and buffered

lignocaine in achieving anesthesia for extractibimfected teeth.

ALTERNATE HYPOTHESIS:

There will be difference in efficacy of commerciajnocaine and buffered

lignocaine in achieving anesthesia for extractibmfzcted teeth.
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Review Of Literature

REVIEW OF LITERATURE

G. Arora, S. Degala and S. Dasukil et al ( 2019in their study of‘Efficacy

of buffered local anaesthetics in head and neck iaftions” on 60 patients
found that there was reduction of pain and painlegitration can be
achievable in cases of localized acute infectiopghe addition of sodium
bicarbonate to local anaesthetics so that thetesguiatio of local anaesthetic
to NaHCO3 equals 10:1. In doing so, the efficacyhaf local anaesthetic is
not compromised. It is recommended that local aha&s buffering should
be done immediately before the local anaesthetigiven, to eliminate
concerns about the shortened shelf-life of the sthaéic caused by the
buffering. The results of this study confirm thiag troutine use of alkalinized
local anaesthetic solution in cases of acute hewt reeck infections may

improve patients’ comfort and speed up the timerwfet of anaesthesia.

Pandian Senthoor, Krishnamachari Janani and C. Ravidran et al ( 2019

) in their study orf* A Prospective, Randomized Double-Blinded Study to
Evaluate the Efficacy of Buffered Local Anestheticsin Infected and
Inflamed Pulp and Periapical Tissues”concluded buffered 2% lignocaine
with 1:200,000 epinephrine had early onset of dmessa when compared to
unbuffered form. Injecting 2% buffered lignocaingain was significantly

reduced during extraction of the teéth.

Savina Gupta and Ashok Kumar et al ( 2018 )n their study“Sodium

bicarbonate: an adjunct to painless palatal anestlsa” concluded that by
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Review Of Literature

adding 7.4% sodium bicarbonate to 2% lignocainé 80,000 adrenaline
resulted in decreased pain perseverance whilgraifilg maxillary palatal

region’

P. V. Aulestia-Viera , M. M. Braga and M. A. Borsati et al ( 2018 )did a
systematic review oh The effect of adjusting the pH of local anaesthics
in dentistry: a systematic review and meta-analysi§ and concluded that
there was not much significant difference in ongét action of local

anaesthetic in normal tissue but inflamed tissusved better resulfs.

Paul Hobeich, Stephen Simon, Emit Schneiderman andianing et al (
2013 ) in their study on“ A Prospective, Randomized, Double- blind
Comparison of the Injection Pain And Anesthetic Onet of 2% Lidocaine
with 1:100,000 Epinephrine Buffered with 5% and 10% Sodium
Bicarbonate in Maxillary Infiltrations” concluded that needle penetration
pain, anaesthetic deposition pain, and onset oksihasia did not differ
significantly between the buffered and nonbuffersalutions in healthy

maxillary canine infiltrations.

Matthew Balasco and Melissa Drum et a( 2013 ) in their study Buffered
Lidocaine for Incision and Drainage: A Prospective Randomized Double-
blind Study” noticed that by buffering lidocaine ( addition aiodium
bicarbonate to 2% lidocaine with 1:100,000 epingjhr) didn’t result in
reduction of pain during infiltration and duringcision and drainage in acute

cases.
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Review Of Literature

Stanley F Malamed et al ( 2013 )n his study Faster onset and more
comfortable injection with alkalinized 2% lidocaine with epinephrine
1:100,000” concluded that by alkalinizing lidocaine just befanfiltration

resulted in faster onset of action and increaseufa to the patient.

Vinay Mohan Kashyap and Rajendra Desai et al ( 201}in their study on
“ Effect of alkalinisation of lignocaine for intraoral nerve block on pain
during injection, and speed of onset of anaesthesi@onfirmed the efficacy
of the alkalinised local anaesthetic solution idugng pain on injection and
guicker onset of anaesthesia while administratiexye block namely inferior

alveolar, lingual and long buccal nerve bldck.

Jalil Modaresi et al ( 2008 )in his study on ‘Effect of Pulp Inflammation

on Nerve Impulse Quality with or without Anesthesia” concluded that
there was significant changes in the impulse qualitdental afferent fibers
originating from inflamed pulps including a decreas conduction velocity
and an increase in intensity of impulse were notdso, a resistance to local
anesthetic and the transmission of the impulsa) eigant from the inflamed

area, were apparefit.

Robert Davies et al ( 2003 )n his study“Buffering the pain of local
anaesthetics: A systematic review’concluded that sodium bicarbonate
buffering does not affect efficacy of local anaesth solution and reduces

pain’*
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Review Of Literature

« KENNETH B. COLARIC et al (1998 ) in his study on ‘Pain Reduction in
Lidocaine Administration Through Buffering and Warm ing ” found out
that warming unbuffered lidocaine did not signifidg decrease the pain of
infiltration when compared with room-temperaturejbuffered lidocaine.
However, the combination of warming and bufferirdptaine had a greater
effect on the reduction of infiltration pain thaither warming or buffering

alone'?

« J. E. Masters et al (1998 in his study orfRandomised control trial of pH
buffered lignocaine with adrenaline in outpatient gerations” noticed that
bicarbonate buffering of local anaesthetic decreapain during

administration-®

* R. Fitton, M. Ragbir and M. A. P. Milling et al ( 1996 )in their study on *“
The use of pH adjusted lignocaine in controlling ogrative pain in the day
surgery unit: a prospective, randomised trial ” found that buffered
lignocaine imparts a significant reduction in pam infiltration, compared to
the commercial preparation at both room and bodyptrature. They
established practice to buffer an ampoule of 1%daine and adrenaline
with 8.4% sodium bicarbonate, by a ratio of 9 toal the start of the day
surgical list and found that such pH adjustment safe and simple method of
improving the degree of comfort for patients undéng local anaesthetic

procedures and had a distinct advantage over waligrezstaine’”
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Review Of Literature

* Christoph RA and Buchanan L et al ( 1988 )in their study on* Pain
Reduction in Local Anesthetic Administration Through pH Buffering ”
found out effects of three local anaesthetic dmgsely 1% lidocaine, 1%
lidocaine with 1:100,000 epinephrine and 1% mepvae They concluded

that buffering significantly reduced mean quanipain.”

* Michele Curatolo et al ( 1998 )in his study on Adding Sodium
Bicarbonate to Lidocaine Enhances the Depth of Epigtal Blockade "~
found bicarbonate added to lidocaine hydrochloresulted in higher pain
threshold, faster onset of action and higher degfeaotor block as compared

to conventional lidocaine hydrochloride.

» Joel M Bartifield et al ( 1994 )in his study* The effect of Warming and
Buffering on pain of Infiltration of Lidocaine” concluded that buffering
was more effective compared to warming in reductémpain while giving

infiltration.*’
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Methodology

MATERIAL AND METHODS

The study was conducted in the Department of Orad Maxillofacial

Surgery, KLE VK Institute of Dental Sciences, K.AER, Belagavi, Karnataka.

Surgical Armamentarium

Surgical gloves

Mouth mirror

2% lignocaine with 1:80000 adrenaline (Commerciaparation )
8.4% Sodium bicarbonate
2ml disposable syringe
Micropipette

Probe

Electric pulp tester (EPT)
Periosteal elevator

Tooth extraction forceps
Gauze

Pr e-oper ative assessment

Hb

BT

CT

RBS

Any systemic conditions
Allergy to lignocaine

Tenderness to percussion ( TOP )
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Methodology

IOPA or OPG

Electric pulp tester reading of infected tooth

Study design

Prospective, Double Blind, Randomized Controlle@ITr

Dur ation of study

January 2022 - November 2022.

Sample size

70 subjects, who fulfilled the eligibility criteria @dn gave consent to

participate.

Inclusion criteria

» Patients with complaint of pain in maxillary teethd mandibular anteriors
and diagnosed to have inflamed or infected pulp pedapical tissues for

which extraction is indicated.
* Age between 16-65 years.

Exclusion criteria

» Allery to lignocaine

» Patients who are taking medications that might ugrfice anesthetic
assessment.

* Medically compromised patients.

« Patients unable to give informed consent.
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Methodology

M ethodoloqy

Patients were divided into 2 equal groups by coenmzed random sampling

method
GROUP A &tudy Group) GROUP B Control Group)
Patients were administered Patients were administered
with buffered lignocaine (2% ¥ with 2% lignocaine
lignocaine hydrochloride with hydrochloride with 1:80000
1:80000 adrenaline and 8.4% adrenaline
sodium bicarbonate)

In group A patients, buffered local anesthetic sofuwas freshly prepared

just before administration by adding 8.4% sodiugakionate 0.18 ml (Neon

Sodac Injection 8.4% w/v) in 2% lignocaine 1.8 nithai:80000 adrenaline,
which yields a 1:10 dilution under aseptic condiso

Test dose of lignocaine was given to rule out gitereaction.

After general physical examination, pain scalesledtric Pulp Tester ( EPT)
reading of the patients in both the groups weresssxl before the administration
of the local anesthetic solution

Local infiltration was given (0.5ml on both buceald lingual side ) of infected
tooth to be extracted.

Onset of action was checked every 1 min using p(otaimum wait till 15 min)

The effect of anesthesia on the tewas checkecwith Electric Pulp Tester evel
1 minute from the administration of the anaesthstiation till profound
anaesthesia was achieved (maximum wait till 15 e

Even after 15 minutes if anesthesia was not actijev@erve block was given tc
achieve required anesthesia.
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Methodol ogy

EVALUATION OF PARAMETERS

o Pain was assessed using both VAS and EPT.

o Pain was evaluated before administration of loc&lséhesia and after

every 1 min after administration of anesthseiaotilbet of action.

0 Onset of Anesthesia in teeth was checked by udiegjrie Pulp Tester

(EPT).

0 Burning sensation while giving local anaesthetic waaluated as

YES / NO.

Figurel: Figure2: 2% lignocaine Figure3: 8.4%
Micropippete with 1:80000 adr enaline sodium
bicarbonate
(SODAC)
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Methodol ogy

d31S31d1nd

Figure4: Electric Pulp Tester

--
4

Figure5: IOPA of Infected teeth

Figure6: EPT readingin patient
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Results

RESULTS

Table 1. Comparison of control group and study group accor ding to age groups

Age groups | Control group % Study group % Total %
21-30yrs 3 8.57 10 28.57 13 18.57
31-40yrs 12 34.29 12 34.29 24 34.29
41-50yrs 8 22.86 9 2571 17 24.29
>=51yrs 12 34.29 4 11.43 16 22.86
Mean age 43.86 36.97 40.41

SD age 10.96 9.97 10.96
Total 35 100.00 35 100.00 70 100.00
Chi-square=7.8280, p=0.0500*
*p<0.05
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Results

Figure 1: Comparison of control group and study group accor ding to age groups

40.00
35.00
30.00

22500

8 20.00
15.00
10.00

5.00
0.00

21-30yrs 31-40yrs 41-50yrs >=51yrs

@ Control group O Study group

Observation

Table 1 shows age distribution among study and control group, with mean age
in study group 36.97 + 9.97 and in control group 43.86 + 10.96. Thus, the mean age
of population participated in overall study was 40.41 + 10.96. Each group consisted of

equal participant of 35 each.
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Results

Table 2: Comparison of control group and study group according to gender

Gender | Control group % Study group % Total %

Male 16 45.71 15 42.86 31 44.29
Female 19 54.29 20 57.14 39 55.71
Total 35 100.00 35 100.00 70 100.00

Chi-square=0.0580, p=0.8100

Figure 2: Comparison of control group and study group accor ding to gender

60.00
50.00
)
o 40.00

30.00

Percent

20.00

10.00

0.00

Made Female

@ Control group O Study group

Observations

Table 2 shows study group having 42.86% male and 57.14 % female while
control having 45.71% male and 54.29% femae. P value ( > 0.810 ) indicates

statically insignificant.
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Results

Table 3: Comparison of control group and study group according to Burning

Sensation whileinjecting LA

Burning Sensation | Control group % Study group % Total %

No 5 14.29 30 85.71 35 50.00
Yes 30 85.71 5 14.29 35 50.00
Total 35 100.00 35 100.00 | 70 | 100.00

Chi-sguare=35.7140, p=0.0001*

*p<0.05
Figure 3: Comparison of control group and study group according to Burning

Sensation whileinjecting LA

QB 71 Qn 71
OO OO

80.00 |
70.00 |
o 60.00 -
£50.00 |
§ 40.00 -
o 30.00 -
20.00 | 14.29 14.29

0.00

Control group Study group
aNo OYes

Observations

Table 3 represents burning sensation while injecting LA which was 14.29 % in
study group and 85.71 % of total patients in control group with highly statically
significant p value of 0.0001. Thus, indicating that more than 2/3" of patient in

control group experienced discomfort while injecting LA.
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Results

Table 4: Comparison of control group and study group with before and intra

treatment pain scores by Mann-Whitney U test

Time Mean U-
Groups Mean SD Z-value | P-value
points rank value
Control
7.34 0.87 32.29
Before group
treatment
Study group 7.63 0.77 38.71 | 500.00 |-1.3156 | 0.1883
Control
2.57 0.92 48.29
Intra group
treatment
Study group 1.20 0.68 22.71 | 165.00 | 5.2505 | 0.0001*
*p<0.05
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Results

Figure 4. Comparison of control group and study group with before and intra

treatment pain scor es

Mean+/-SD

Before treatment Intra treatment

@ Control group B Study group

Observations

Table 4 represents pain in both study and control group, before treatment and
during treatment. During treatment pain score in study group was 1.20 + 0.68 and
control group was 2.57 + 0.92. Thus, indicating that there was no pain in study group

while mild pain in control group.
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Results

Table 5: Comparison of control group and study group with changes in pain

scoresfrom beforeto intra treatment by Mann-Whitney U test

Groups Mean SD Mean rank | U-value | Z-value | P-value
Control group 4.77 1.00 21.87
Study group 6.43 0.85 49.13 135,50 | -5.5970 | 0.0001*
*p<0.05

Figure 5: Comparison of control group and study group with changes in pain

scores from beforeto intra treatment

8.00

7.00

6.00

5.00

4.00

Mean+/-SD

3.00

2.00

1.00 A

0.00 -

Control group Study group

Observations

Table 5 represents pain reduction in both group which was 6.43 + 0.85 in
study group and 4.77 + 1.0 in control group. P value of 0.0001 indicates statistically
significance between both groups. Thus, indicating more pain reduction in study

group as compared to control group.
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Results

Table 6: Comparison of before and intra treatment pain scoresin control group

and study group by Wilcoxon matched pairstest

Time Mean SD % of Z-

Groups points Mean | SD Diff. | Diff. | change | value P-value
Before
treatment 7.34 0.87

Contro

| group
After 257 | 092 | 477 | 100 | 6498 | 5159 | 0.0001*
treatment . . . . . . .
Before
treatment 7.63 0.77

Study

group
After

1.20 0.68 6.43 0.85 84.27 5.1598 | 0.0001*

treatment

*p<0.05

Figure 6: Comparison of before and intra treatment pain scoresin control group

and study group

Mean+/-SD

Control group

Study group

@ Before treatment

B Intratreatment
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Results

Table 7: Comparison of control group and study group with mean initial Electric

Pulp tester scores by Independent t test

Groups Mean SD SE t-value P-value
Control group 2.85 0.38 0.06
Study group 2.71 0.39 0.07 1.4612 0.1486

Figure 7: Comparison of control group and study group with mean initial

Electric Pulp tester scores

3.50

3.00 1

2.50 1

2.00 1

Mean+/-SD

1.50

1.00

0.50

0.00

2.85

I —m—

[ 271

|

Control group

Study group

Observations

Table 7 represents Initial Pulp tester score of 2.71 + 0.39 of study group and

2.85 + 0.38 of control group. The p value of 0.1486 indicates that there is not much

significant difference ininitial reading thus eliminating bias.
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Results

Table 8: Comparison of control group and study group with mean time taken to

achieve anesthesia ( min ) by Independent t test

Groups Mean SD SE t-value P-value
Control group 5.67 1.15 0.21
Study group 3.97 0.71 0.12 7.2502 0.0001*
*p<0.05

Figure 8: Comparison of control group and study group with mean time taken to

achieve anesthesia ( min )

7.00

6.00

5.00

4.00

Mean+/-SD

3.00

2.00

1.00

0.00 -
Control group Study group

Observations

Table 8 shows mean time taken to achieve anesthesia (min) in control group
which is5.67 + 1.15 and in study group which is 3.97 + 0.71. Thus, indicating a faster
onset of action in case of study group. The p value of 0.0001 indicates significant

difference between two groups.
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Discussion

DISCUSSION

Tooth extraction is most common procedure perforrogdan “Oral and
Maxillofacial Surgeon” in their daily practice. Pais the most common symptom
reported by the patient requiring tooth extractibue to lack of screening and no
regular dental visits, dental caries prevalencenitia is about 54.16% Further

consequences of dental caries led to pulpitis @nidypical pathology causing pain.

pH of tissue was measured in a study in the presehanflammation ( pus)

which was 5.0 This pH change interferes with the dissociatibh/.

Commercial LA ( 2% lignocaine containing 1:80000readhline) have pH
around 3.3 or in range of 3.5 to 474Although acidic pH extends shelf life of
solution and prevents oxidation of adrenaline hueturn results in burning sensation

on infiltration and has slower onset of action

Total of 70 patients were taken in this study whigdre equally divided into
two groups control and study after fulfilling elaglity criteria. Mean age of patient
was 40.41 + 10.96. Both groups had similar ageiligton, thus bias based on pain
perception in different age group which was repgbity Stephen Gibson et al and

Farrell el al was nullifietf.

Alkalisation of local anesthetic solution was dgnet before procedure to
avoid precipitation of lipids due to lower watedgality, decrease stability because
of more uncharged base form and adrenaline presentA is unstable at

physiological pH. Clouding of solution after addisgdium bicarbonate denotes
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Discussion

precipitation making solution ineffective. As prgitation increases with time

buffered solution should be freshly prepared

Paul Larson et al in his study “Stability of Bu#er Lidocaine and
Epinephrine used for Local Anaesthesia” noticedodation of buffered lidocaine at
room temperature, 26.95% in 2 weeks and 1.34% waedks’. To encounter this
drawback in our study freshly prepared bufferedutsmh was used. In this study,
8.4% sodium bicarbonate was added to 2% lignocaitie 1:80000 epinephrine in
ratio of 10:1, thus obtaining buffered solution.islsolution was stable ( did not
precipitate ) as reported by Fitton el“aBuffered solution was freshly prepared just
before administration to increase its efficacy.slas also supported by Christoph R

A et al in his study.

In a study by Vent el al, stated that buffering sodution by adding sodium
bicarbonate in ratio of 3:1 was more effective aspared to 9:1 ratiaWhile study
by G Arora et &land Gupta et areported dilution ratio of 10:1 to be more beriafic
Thus in our study sodium bicarbonate was addedOiri tatio in accordance to

literature.

Pre operative pain was evaluated by VAS and EPBdtin groups ( Table 4 ),
which suggested that there was not much differebedween two groups
preoperatively thus removing the selection biasthBthe group patient mostly
presented moderate to severe initial pain as iefe¢tTOP +ve ) tooth were taken.

EPT reading was also lower suggestive of lower ggai@eshold ( Table 7).
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The acidity of commercial LA is responsible for pair burning sensation (
discomfort ) during infiltration for infected tootremoval (acidic environment)
Buffering the conventional solution by adding sadibicarbonate should reduce the
pain or burning sensation theoretically. This resas supported by study done by G
Arora el af. In our study burning sensation was evaluatedenihfiltration ( Table 3)
which suggested that majority of study group patidiin’t report any burning

sensation.

Alkalinization of LA results in increased pH andsalformation of carbon
dioxide and water. Condouris et al noticed thabeardioxide increased the efficacy
of LA and conduction blockage was significantly lieg as compared to commercial
LA preparation’. Bromage el al suggested that carbon dioxidetgciscreasing flow
of LA into nerve membrane thus, shortening the tohenset of action and increased

spread of analgesia by 20% - 30% in epidural aes&ih

Vinay Kashyap el al in his study found out quickeset of action of buffered
lignocaine compared to commercial lignocaine evendrmal tooth extraction cases
while giving mandibular nerve blocks ( inferior ablar, lingual and long buccal
)*L.Similar results were obtained in our study in whanset of action in study group
was 3.97 + 0.71 and in control group was 5.67 6.THis result was also supported
by study by G Arora et al, which compared the omdedction in both group and
mean difference was 2.96 mifihere were five patient in control group ( Non
buffered ) in which LA was ineffective, while oth20 patients in which soft tissue
anesthesia was achieved but while attempting eidrapatient experienced pain. For

all such patients nerve block was given for painte® and extraction was done.

While buffered lignocaine was effective in each ardry patient.
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Discussion

After administration of local anesthetic, fastemfiation of a mixture of charged and
uncharged forms results rapid drug diffusion acreesre membrane and quicker

onset of actiof.

J M Ritchie el al ( 1965 ) in his article on effexftlocal anesthesia on nerve
fibres found out that alkaline anesthetic solut@mts more effectively on all type of
nerve fibres ( myelinated and non myelinated ). sThave better pain relieving

actiorf”.

Dissociation constant (pKa) determine the onsetotibn of LA. A lower pKa
increases tissue uptake and hastens the onset tioh’ac Thus, in cases of
inflammation, decreased pH may reduce onset abmagthile increasing in pH results

in faster onset of action.

James A Phero et al compared effect of BufferedNwiatBuffered lidocaine
with Epinephrine in Mandibular Nerve Block and chmed that buffered LA
required less time to induce lip numbness as coatpar hard tissue. But in our study

as local infiltration was given, no such discrepesevere noticed.

Split mouth technique would have given more appat@rresults as pain threshold

varies from patient to patient.
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Summary and Conclusion

SUMMARY AND CONCLUSION

The current randomized prospective study evaluated the efficacy of buffered

lignocaine in extraction of infected tooth.

It was evident from our study that buffered lignocaine was more effective as
compared to commercial lignocaine (2% lignocaine hydrochloride with 1:80000
adrenaline) in controlling pain in extraction of infected tooth and also burning
sensation was significantly lower while infiltration. Onset of action was quicker in
buffered lignocaine thus relieving the symptoms rapidly as compared to control group

(commercial lignocaine).

This study concluded that buffered lignocaine was more effective compared to
commercial nonbuffered lignocaine in extraction of infected tooth while giving local

infiltration.
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ANNEXURE | - CONSENT FORM
KAHER'’s KLE VK Institute of Dental Sciences
Department of Oral and Maxillofacial SurgeryBelagav
CONSENT FORM
EVALUATION OF THE EFFICACY OF BUFFERED LOCAL ANESTH ETICS
IN EXTRACTION OF INFECTED TEETH - RANDOMIZED DOUBLE BLIND

STUDY

OPERATOR: DR. TOLE NINAD NIKHIL

I, aged
have been informed about my involvement in the study:

1) | agree to give my personal details like name, age, sex, address and the details
required for the study to the best of my knowledge.

2) | agree and give my consent to the oral surgeon for this procedure.

3) | have been informed about the possible complications following local
anesthetic administration.

4) | permit the dentist to utilize the information given by me and results obtained
from this study for presentation and publication purpose.

5) | will not claim any returns for my cooperation in the study, even if it is being
sponsored by any agency. | am participating with my own will and wish.

6) | will follow the instructions given by the doctor.

7) During the study, if | wish to resign from the study, | am free to do so and my
treatment will still be completed in the department.

In my full consciousness and presence of mind, after understanding al the
procedure in my vernacular language, | am willing and give my consent to participate
in this study.

Date:
Place:

Subject's Signature Signature of witness
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ANNEXURE Il - BIOSTATISTICS CLEARANCE CERTIFICATE

- KLE V.K. Institute of Dental Sciences

(A Constituent unit of KLE Academy of Higher Education & Research
Deemed-to-be-University u/s 3 of the UGC Act, 1956)
Nehru Nagar, Belagavi-590 010 INDIA

KLE Re-Accredited ‘A’ grade by NAAC (2" Cycle) & Placed in Category ‘A’ by MHRD (GoI)

CMPOWLRNG PROFESSIONALS

@ . 0831-2470362 Web: http://www.kledental-bgm.edu.in
FAX: 0831-2470640 E-mail: principal@kledental-bgm.edu.in

Biostatistics Clearance Certificate

This is to certify that the Biostatistics aspect of the Dissertation / Research work
of REG.NO. - IF022000¢ , Post Graduate Student, under the guidance of

Professor, Department of ORAL AND
MAXILLOFACIAL SURGERY, entitled “EVALUATION OF THE
EFFICACY OF BUFFERED LOCAL ANESTHETICS IN EXTRACTION
OF INFECTED TEETH - RANDOMIZED DOUBLE BLIND STUDY?” has

been done under my guidance and considered satisfactory.

Place: Belagavi Name & Signature of Biostatistician
Date: 0912/ )02 p)/ LA 7”"‘/5(/6 _
. e s
Ot pitf 59

Atine
Dept-a corm. 1@ L
cim K Le Tp Bele A
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ANNEXURE IIl - ETHICAL CLEARANCE CERTIFICATE

: ﬁ Research and Ethics Committee 7 \

KLE V K INSTITUTE OF DENTAL SCIENCES @

KLE KLE University

JUSME Accredited 'A' Grade by NAAC Placed in Category 'A' by MHRD (Gol)
Nehru Nagar, Belagavi - 590 010, Kamataka State

®: 0831-2470362 Web: http://www.kledental-bgm.edu.in
FAX: 0831-2470640 E-mail:principal@kledental-bgm.edu.in

Sl No.: 1 4 68

CERTIFICATE

This is to Certify that the synopsis titled
Aonstinelies Qn mm&h W deeth

—Ravdendud DeowdAe Llinel ghiq . Submitted by

Dr REG.NO. - IF022000¢ P. G Student /

Staff, Guldew = from Department of
H Wi

M ,Qwuwu-l has been critically evaluated by

committee members and granted ethical clearance to conduct the above

mentioned study
Date : & / <2
Mecmury C 1‘4
Ruurch and Ethical Committee Research and Ethical Committee
KLEVK Institute of Dental Sciences KLEVK Institute of Dental Sciences
Belagvi . .« . ¢ BM‘ n
L 1 Comn Resenrch and € (1 . 'l l"‘ LL::‘;’ J

HT““:
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ANNEXURE IV
KLE Vishwanath Katti Institute of Dental Sciences,Belagavi
Department of Oral and Maxillofacial Surgery
Patient Information Sheet
“Evaluation of the efficacy of buffered local anedtetics in extraction of
infected teeth - Randomized double blind study”

Dear Patient,

You are invited to take part in a research to evaluate efficacy of buffered local
anaesthetics in extraction of infected teeth. | would like to evaluate parameters before
and after extraction of infected teeth. This research is a part of a MDS, man

dissertation at KLE Academy of Higher Education and Research.

Before you decide whether to take part in the study it is important that you
understand what the research is for and what you will be asked to do. Please take time
to read the following information and discuss it with othersif you wish. It is up to you
to decide whether or not to take part. If you decide to take part you will be given this
information sheet to keep. You will be also asked to sign a consent form. You can
change your mind at any time and withdraw from the study without giving any reason.
The standard of care you receive will not change whether or not you decide to

participate in this study.

Since traditional local anaesthetic sometimes fail to act completely in infected
cases, we are using buffered local anaesthetic in which 8.4% NaHCO3 will be added to
increase pH of local anaesthetic which can act better in infected cases and help in

painless removal of the teeth.
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You have been chosen because you have been diagnosed with infected teeth.
The study will involve minimum 68 participants who will be examined and randomly
divided into study and control group. According to the group intervention will be done

and different parameters will be evaluated.

The information gained from this research will be used to publish in scientific
platforms/ journals without revealing your identity to make recommendations for the
best practice and the results of the study may also lead onto further studies into the

management of infected teeth with buffered local anaesthetic.

PG Student (MDS)

Dept. of Ora and Maxillofacia Surgery,

KLEVKIDS, Belagavi
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ANNEXURE V

PATIENT PROFORMA

Name- Age/Sex- Date-

Occupation-

Address-

Chief Complaint-

HOPI-

Medical History-

Dental History-

Genera Physical Examination-

Local Examination-

Provisional Diagnosis-

Treatment Plan-
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ANNEXURE VI — MAIN SHEET

Bu_rning . . Electric Pulp Time taken to achieve
Sr No Name Age Gender | Group | Teeth extracted S_en_san_on while Pain Score tester reaging anesthesia ( min )
injecting LA
Before | IntraOp Initial
1 Dananjay Adiler 32 Mae C 26 Yes 8 3 24 6
2 Lellavati 27 Female 26 Yes 8 1 21 3
3 Vishnu P 46 Male C 26 Yes 7 3 26 5
4 NirmalaY P 33 Female C 24 Yes 6 3 31 5
5 NirmalaS G 32 Female 31324142 No 7 1 28 3
6 VeenaN 36 Female C 2123 Yes 7 2 3.2 6
7 Muntazheja K hatib 52 Female C 16 Yes 6 2 21 5
8 Pooja Bhatia 26 Female 16 No 7 1 23 4
9 Deepa Narasagol 45 Female C 17 Yes 9 3 2.7 7
10 Mahish Ginde 45 Male 25 No 8 0 29 4
11 Ritu Choughale 43 Female C 15 Yes 9 4 31 Not acted
12 Ritu R 21 Female 42 yes 8 0 26 3
13 Talasava Shinageri 55 Female C 21 Yes 7 1 29 5
14 Naseem A B 47 Male 13 No 8 1 24 4
15 Nayab A 36 Male C 15 yes 7 2 21 7
16 Sonam 33 Female 25 No 7 1 34 4
17 Ayush P 28 Male C 21 Yes 6 2 23 6
18 Suresh Patil 42 Male 25 Yes 9 1 2 3
19 Pavan G 58 Male C 16 Yes 7 2 33 7
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20 Abduleashid Sanadi 31 Mae 25 No 6 0 29 4
21 Shantavva S 60 Female C 21 No 7 2 35 6
22 Arjun M 22 Mae 21 No 8 1 24 6
23 Sulochana P 59 Female C 25 Yes 6 3 32 6
24 Laxmi S 39 Female 15 No 8 2 29 4
25 GirijaN 48 Female C 41 No 8 3 23 Not acted
26 Nagendra L 46 Mae C 14 No 7 2 31 6
27 Vidhya S 31 Female C 26 Yes 7 2 29 7
28 Geeta N 52 Female C 16 Yes 6 1 2.8 7
29 Maseera Kittur 27 Female 15 No 8 2 3 3
30 Shivakka Patil 62 Female C 1415 Yes 7 1 24 7
31 Albert Lobo 37 Mae C 13 Yes 6 2 32 6
32 VarshaV 40 Female 15 No 8 2 29 5
33 Mallavva 57 Female C 24 Yes 8 1 33 6
34 Mohan Adhikeri 38 Mae 15 No 9 1 21 4
35 Nitin Badmarji 41 Mae 15 No 7 2 24 5
36 Bhavani Shingavi 57 Female 2425 No 6 0 2.8 4
37 Anand C 34 Mae C 16 Yes 8 1 3.2 8
38 Poonam K owadkar 22 Female 41 Yes 7 1 29 4
39 Aishwarya P 25 Female 17 No 7 1 2.7 4
40 Kashappa B K 59 Mae C 17 Yes 8 3 2.6 8
41 Sultan Hirani 52 Mae 23 Yes 7 1 2.8 3
42 Rohit Kerkar 34 Mae 21 No 8 1 3.3 5
43 Laxmi Lohar 38 Female C 32 Yes 8 3 3.6 6
44 Supreeta Mulimani 41 Female 24 No 8 1 34 4
45 NilammaP 53 Female 25 No 7 2 2.8 4
46 YalappaK 60 Female C 24 Yes 7 4 2.6 Not acted
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47 Rashmi Bani 36 Female 24 No 7 0 2.7 4
48 Albert M 42 Mae C 26 Yes 8 4 2.8 Not acted
49 Arnav Savant 31 Mae C 15 Yes 7 3 32 7
50 Poonam K owadkar 23 Female 22 No 7 2 2.7 4
51 Manoj K 45 Mae C 24 Yes 8 4 29 7
52 NirmaaP 51 Female 2526 No 7 1 31 4
53 Kasturi Badmarji 49 Female 23 No 8 2 24 4
54 Manohar Jha 36 Male C 14 Yes 7 3 27 7
55 Kailash Peatil 38 Mae 17 No 8 2 34 4
56 Kanakya V 41 Female C 15 Yes 7 3 32 8
57 Mohsin Pathan 28 Mae C 14 Yes 9 3 24 7
58 Bibi Jahan 43 Female 24 No 9 2 2.6 5
59 Saurav B 29 Mae 26 No 7 1 2.8 4
60 Kamlesh K 50 Mae 26 No 8 2 33 5
61 Devansh Patil 36 Mae C 24 Yes 8 3 29 8
62 Kshama K 31 Female 27 No 9 1 25 4
63 Muskan Khan 24 Female C 25 No 7 3 2.8 7
64 Kaishav Pudalik 37 Mae 26 No 8 2 22 4
65 Rahil P 39 Mae C 2425 No 8 2 29 8
66 Gangu P 53 Feamle C 16 Yes 8 3 2.8 7
67 Kusum S 29 Female 23 No 7 1 29 3
68 Adam S 36 Mae 15 No 8 2 2.3 4
69 Tasleem 53 Female C 26 Yes 8 4 2.6 Not acted
70 Rishi P 47 Mae 16 No 8 1 2.3 3
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CONTROL GROUP

Sr No Name Age Gender Group eXth:CtP od v?/;rlr; ?r?J es(i?zt:_o: Pain Score . e(;te;tferpm P achT(;C;e;nag; al(
reading min)
Before Intra Op Initial

1 Dananjay Adiler 32 Male C 26 Yes 8 3 24 6

2 Vishnu P 46 Male C 26 Yes 7 3 26 5

3 NirmalaY P 33 Female C 24 Yes 6 3 31 5

4 VeenaN 36 Female C 2123 Yes 7 2 32 6

5 Muntazheja Khatib 52 Female C 16 Yes 6 2 21 5

6 Deepa Narasagol 45 Female C 17 Yes 9 3 2.7 7

7 Ritu Choughae 43 Female C 15 Yes 9 4 31 Not acted
8 Talasava Shinageri 55 Female C 21 Yes 7 1 29 6

9 Nayab A 36 Male C 15 yes 7 2 21 7

10 Ayush P 28 Mae C 21 Yes 6 2 23 6

11 Pavan G 58 Mae C 16 Yes 7 2 33 7

12 Shantavva S 60 Female C 21 No 7 2 35 6

13 Sulochana P 59 Female C 25 Yes 6 3 32 6

14 GirijaN 48 Female C 41 No 8 3 23 Not acted
15 Nagendra L 46 Mae C 14 No 7 2 31 6

16 Vidhya S 31 Female C 26 Yes 7 2 29 7

17 GeetaN 52 Female C 16 Yes 6 1 28 7

18 Shivakka Petil 62 Female C 1415 Yes 7 1 24 7

19 Albert Lobo 37 Male C 13 Yes 6 2 32 6
20 Mallavva 57 Female C 24 Yes 8 1 33 6
21 Anand C 34 Mae C 16 Yes 8 3 32 8
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22 Kashappa B K 59 Mae C 17 Yes 8 3 2.6 8
23 Laxmi Lohar 38 Female C 32 Yes 8 1 3.6 6
24 YalappaK 60 Female C 24 Yes 7 4 26 Not acted
25 Albert M 42 Mae C 26 Yes 8 4 2.8 Not acted
26 Arnav Savant 31 Mae C 15 Yes 7 3 32 7
27 Manoj K 45 Mae C 24 Yes 8 4 29 7
28 Manohar Jha 36 Mae C 14 Yes 7 3 2.7 7
29 KanakyaV 41 Female C 15 Yes 7 3 32 8
30 Mohsin Pathan 28 Mae C 14 Yes 9 3 24 7
31 Devansh Patil 36 Mae C 24 Yes 8 3 29 8
32 Muskan Khan 24 Female C 25 No 7 3 2.8 7
33 Rahil P 39 Mae C 24 25 No 8 2 29 8
34 Gangu P 53 Feamle C 16 Yes 8 3 28 7
35 Tasleem 53 Female C 26 Yes 8 4 2.6 Not acted
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STUDY GROUP

Burning Sensation

Electric Pulp tester

Time taken to achieve

SrNo Name Age Gender Group | Teeth extracted while injecting LA Pain Score reading anesthesia ( min )
Before Intra Op Initial
1 Lellavati 27 Femae 26 Yes 8 1 21 3
2 NirmaaSG 32 Female 31324142 No 7 1 2.8 3
3 Pooja Bhatia 26 Femae 16 No 7 1 23 4
4 Mahish Ginde 45 Mae 25 No 8 0 29 4
5 RituR 21 Femae 12 yes 8 0 2.6 3
6 Naseem A B 47 Mae 13 No 8 1 24 4
7 Sonam 33 Femae 25 No 7 1 34 4
8 Suresh Patil 12 Mae 25 Yes 9 1 2 3
9 Abduleashid Sanadi 31 Mae 25 No 6 0 29 4
10 Arjun M 22 Male 21 No 8 1 24 6
11 Laxmi S 39 Femae 15 No 8 2 29 4
12 Maseera Kittur 27 Female 15 No 8 2 3 3
13 VarshaV 40 Female 15 No 8 2 29 5
14 Mohan Adhikeri 38 Male 15 No 9 1 21 4
15 Nitin Badmarji 11 Mae 15 No 7 2 24 5
16 Bhavani Shingavi 57 Femae 2425 No 6 0 2.8 4
17 Poonam Kowadkar 22 Female 41 Yes 7 1 29 4
18 Aishwarya P 25 Femae 17 No 7 1 2.7 4
19 Sultan Hirani 52 Mae 23 Yes 7 1 2.8 3
20 Rohit Kerkar 34 Male 21 No 8 1 33 5
21 Supreeta Mulimani 41 Femae 24 No 8 1 34 4
22 Nilamma P 53 Female 25 No 7 2 2.8 4
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23 Rashmi Bani 36 Femae 24 No 7 0 27 4
24 Poonam Kowadkar 23 Female 22 No 7 2 2.7 4
25 NirmalaP 51 Female 2526 No 7 1 31 4
26 Kasturi Badmarji 49 Female 23 No 8 2 24 4
27 Kailash Patil 38 Male 17 No 8 2 34 4
28 Bibi Jahan 43 Female 24 No 9 2 2.6 5
29 Saurav B 29 Male 26 No 7 1 2.8 4
30 Kamlesh K 50 Male 26 No 8 2 33 5
31 Kshama K 31 Female 27 No 9 1 25 4
32 Kaishav Pudalik 37 Mae 26 No 8 2 2.2 4
33 Kusum S 29 Femae 23 No 7 1 2.9 3
34 Adam S 36 Male 15 No 8 2 2.3 4
70 Rishi P 47 Mae 16 No 8 1 2.3 3
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