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ABSTRACT

We conducted a single blinded prospective study on infiltration anesthesia using articaine in the muco-buccal fold
opposite the impacted lower third molar and the purpose of this study was to evaluate the clinical anesthetic efficacy
of buccal infiltration obtained by 3.4 ml of 4% articaine (with 1:100,000 epinephrine) in extraction of impacted
mandibular third molar with supplemental lingual anesthesia. For the purpose of study 54 patients of impacted
mandibular third molar were included. All surgical procedures were performed by a single surgeon, who began the
procedure after buccal infiltration of 3.4 ml of 4% articaine (with 1:100,000 epinephrine) in the muco-buccal fold
opposite the impacted lower third molar with supplemental lingual anesthesia. For assessment of anesthetic
efficacy, any pain during surgery was recorded using the visual analog scale. Also, the onset and duration,
anesthesia were recorded. Data was analyzed using statistical package of social sciences (SPSS) software. Buccal
infiltration of articaine, as a sole anesthetic technique in surgical removal of impacted lower third molar achieved
successful anesthesia in 92.5% of our study patients. Thus, the results of this present study may be enough evidence
to support the view that using 4% articaine (with 1:100,000 epinephrine) infiltrations in the muco-buccal fold
opposite the impacted lower third molar may be a good option for lower third molar surgery with supplemental
lingual anesthesia.

Keywords: Articaine(with 1:100,000 epinephrine), buccal linfition, impacted mandibular third molar

INTRODUCTION

One of the usually experienced symptoms in praaiic®ral & Maxillofacial surgery is pain. Alleviaih of pain
during any kind of surgical procedure is of prim@cern for every clinician [1] and for this purpasevariety of
local anesthetic drugs have been employed and athenglidocaine HCI is well thought-out as a gdahslard [2].
There are three main clinical considerations ferghlection of local anesthetic solution: Anesthptitency, time of
onset of anesthesia and duration of action. Butethare certain other valuable clinical propertidse |
pharmacokinetics and toxicity of the drug that dtioalso be taken into consideration while selectiogal

anesthetic solution [3]. Now a day’s articaine fwitr without epinephrine) is gaining more impor&rbhan
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lidocaine HClamong clinicians because of its insezhlevel of anesthetic potency low systemic tdyiti clinical
situations [4] and dose dependent effectiveness [5]

Rusching et.al in 1969, first synthesized articaimgrochloride (HCI) or 4 methyl-3-(1-0x0-2 propgiao)-

propionamido)-2-thiopenecarboxylic acid methyl esigdrochloride as an amide local anesthetic utttename of
‘Carticaine’.lt has an inherent property of highidi solubility asit contains thiophene ring instezdaromatic ring
and alsoit is the only amide local anesthetic ttwitains ester group in its chemistry which makeabée its
hydrolization in plasma both by plasma esterasebgridzer microsomal enzymes [6]. Moreover, artieahas high
protein binding capacity (94%), resulting in itolanged duration of action [7] and above mentiotteeke two
properties are theoretically related to increasesbsthetic efficacy [8].

Most frequently used anesthetic administration néplre for mandibular teeth are regional nervesKsdaut these
techniques have their own disadvantages like trismftier inferior alveolar nerve block (IANB), inteaterial
injections leading to systemic toxicity, hematoroaration etc. and failures. A survey was condutted&aufman
et.al [29]among93 general practitioners to asdessahesthetic efficacy achieved with IANB and ithi¢y found
that 90% of practitioners had difficulties in olstimig appropriate anesthesia with greatest numbéiilofes (88%)
occurring with IANB’s, so this survey concluded ttipain control during any dental procedure with B\ié much
more difficult than infiltration method. Severahet clinical studies [30, 31] have also pointed bb% - 35% of
overall failure rates with IANB for healthy lowerafars. Vreeland et.al [32], in their study haveoatsported
overall failure rate of 37% -47% with IANB with d&frent volumes and different concentrations of daioe;
though, buccal infiltration anesthesia of the mhntir molar would be beneficial to both cliniciaarsd patients in
terms of the ease and comfort [9]. These daysaamticis being used as an infiltration anesthettt wiiccess rate of
54% to 94% [9, 10] because now it is proven théta@ine is more effective as an infiltration anesilh over
lidocaine in mandibular teeth [11]. The mechanisneftéctiveness of articaine in infiltration is rfotly understood
but could be due its better diffusion capabilit@[113].Some other studies have also administergéchare and
lidocaine as buccal infiltration and compared tleett of pulpal anesthesia in mandibular molarsriofealveolar
nerve block (IANB) found a similar success ratelfoth the anesthetic solutions [14, 15].

This prompted us to conduct a single blinded protge study on infiltration anesthesia using aitiein the muco-
buccal fold opposite the impacted lower third modad the purpose of this study was to evaluatectimical
anesthetic efficacy of buccal infiltration obtainegB.4 ml 0f4% articaine (with 1:100,000 epinephjim extraction
of impacted mandibular third molar with suppleméiitegual anesthesia.

To the best of our knowledge, this is the firshidal trial studying the anesthetic efficacy of 4iticaine (with
1:100,000 epinephrine) as buccal infiltration ie thuco-buccal fold opposite the impacted lowerdthiolar for its
removal, so comparisons with other same reportsheajifficult.

EXPERIMENTAL SECTION

After taking ethical approval from institutional thority, 54patients of impacted mandibular third lanowho

reported to Department of Oral & Maxillofacial Sarg for extraction were included in the study. Aftiscussing
the details of the treatment a well informed anidtem consent was obtained from all patients inetldh this study.
The inclusion criteria were an age older than 1&yeno systemic disorders or history of allergiotml anesthetics
and the exclusion criteria consisted of pregnataking any medications that could affect pain assest, reduced
mouth opening, or active sites of infection in #mea of local anesthetic injection or area of syrgPeriapical
radiographs were used to assess the compositeuttiffiscores [17] of the impacted mandibular thirdlars based
on the: Winter's classification and Pell and Greggolassification. All surgical procedures were penfed by a
single surgeon, who began the procedure after bunoéiiration of3.4 ml of 4% articaine (with 1:10000

epinephrine) in the muco-buccal fold opposite thpacted lower third molar. The anesthetic solutiais deposited
over 2 minutes at a rate of 1.7 ml/min. Then, fohiaving lingual soft tissue anesthesia 0.3 mll# same
anesthetic was deposited under the lingual mucpgasgite the third molar area near the superior masfjthe

ridge. An additional 0.3 ml of the same anesthet#s infiltrated, if needed. After administration afiesthesia,
patients were asked to report when they startrfgeiumb and when the maximum amount of numbnessriect

At that point, objective signs of anesthesia werestigated to confirm the depth of anesthesiacohffirmation of

profound anesthesia, removal of impacted lowedthiolars followed a standard surgical techniquéhéf patient
felt pain or any discomfort was noticed during sugg the procedure was stopped and anesthesia seasagain
either in the form of inferior alveolar nerve blookinfiltration. The following parameters were oeded:

1.The onset of anesthesia was recorded using staghweaid was defined by the time elapsed from withdtaf
the needle to the time at which the patient felkimam numbness;
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2.The duration of anesthesia was recorded as theftone the patient’s perception of the anesthetfeatfto the
moment when the subjective numbness began to fade;

3.Type of impaction and there composite difficultyoses (Score according to winter's classificatiorPell &
Gregory classification)

4.Adverse effects like paresthesia / hypoesthesiactions, allergic response etc.

5.Depth of anesthesia (Profoundness of anesthesmpgsessed using Heft-Parker visual analog scA8)Y16].
The VAS used was a 170-mm line with various desegpterms. To interpret the data, the VAS wasadhd into
the following 4 categories: No pain - 0 mm on thals; Mild pain ->0 to <54 mm; Moderate pain ->64114mm;
Severe pain >114 mm

The technique was considered successful when nbaer@atients reported any discomfort during thecpdure
i.e. VAS — 0 mm. Data was analyzed using statisfiaakage of social sciences (SPSS) software.

RESULTS

In this study 54 patients (54 impacted third mglavere enrolled and among them 38 (70.3%) patiest® male
and 16 (29.6%) patients were female (Figure 1). Tiean age of the patients was 27.5+ 6.62years.Bucca
infiltration of articaine (with 1:100,000 epinephg), as a sole anesthetic technique in surgicabvahof impacted
lower third molar achieved successful anesthesi@2in% of study patients i.e. 50 patients. The rieghe was
considered as a failure for the remaining4 pati€n#%) who had pain / discomfort during the tos#ictioning as a
result of which the procedure was stopped and hesist was repeated to alleviate the discomforthis study
mean time of onset of anesthesia was 4.86 + 0.58s8rand mean time for duration of anesthesia W& 85.9
minutes (Table - 1).Bone removal was required linh& cases though; tooth sectioning was requime®bi (72.2%)
patients. In this study out of 54 patients, 29 198). patients had mesio-angular impaction, 12 (22.g&tients had
disto-angular impaction, and 13 (24%) patients hadzontal impaction with overall mean difficultgare 4.96 +
1.24 (Table -1).

Table-1 Anesthetic success, onset and duration afiesthesia for 4% articaine (with 1: 100,000 epinepine) and Mean composite
difficulty score

Variables measured Results
Anesthetic success in 50 (92.5%)
Patients, n (%)

Onset of anesthesia (min.) 48655 minutes|
Mean + Standard deviation

Duration of anesthesia 9.58t 5.9 minutes
Mean + Standard deviation

Composite difficulty score 496 +1.24
Mean + Standard deviation

Surgeries with tooth sectioning, 39 (72.2%)

n (%)

H Male

B Female

Figure — 1: Distribution of patients according to g@nder

DISCUSSION

Pain, panic and nervousness are always associatiecewvery surgical procedure especially in the emhof oral
surgery in ambulatory and otherwise healthy patiefithe overall control of pain, panic and nervossnia any
minor oral surgical procedure like surgical remoghimpacted tooth, in addition to proper tissuadiang has a
great impact on post-operative outcome in termsase of the patient. Even though, there is no taiogy that the
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majority of patients who go for treatment can benaged onlywith good local anesthetic techniqued Hrd
clinical efficacy of any anesthetic technique skidog investigated only when standardized procedanesised. For
this purpose, it is important to select patienebaly to make sure that trauma caused by surgicadedure should
be of same degree and also the same surgical precsldould be used in every patient by the sanmgeeur[18].

Depth of anesthesia:

Depth of anesthesia was assessed using Heft-Pasgte analog scale (VAS) in which patient was rinsted to
score intra-operative pain intensity. The resultstios study showed that when articaine was useduwsal
infiltration in the muco-buccal fold opposite thagacted lower third molar, successful anesthesm achieved in
92.5% of the patients (VAS — 0 mm)and this findiagn agreement with those of El-kholey KE [20] whsed
buccal infiltration of 4% articaine plus 1: 100,06@inephrine in the muco-buccal fold opposite firatlar and
reported 93% success, Rebolledo et.al [19] who eweth 4% articaine with 2% lidocaine in IANB in sioa)
extraction of lower third molar, Robertson et.al][ivho used mandibular first molar buccal infiltoats of two
anesthetic solutions: 4 percent articaine with @;000 epinephrine and 2 percent lidocaine with Q;000
epinephrine and reports 75 to 92% and 45 to 6786éexs with articaine and lidocaine respectivelymKalimath
DHet.al [33] in their study compared the anesthptimperties of 4 % Articaine hydrochloride and 2L%docaine
both with 1:100,000 epinephrine for mandibular iitfe alveolar nerve anesthesia and reported 96.68686.6%
success with articaine and lidocaine respectivelyile Kanaa MD et.al [23] compared the efficacy mfccal
infiltration with 4% articaine and 2% lidocaine thowith 1:100,000 epinephrine) in securing mandibdirst molar
pulp anesthesia and reported 64.5% and 38.7% suagil articaine and lidocaine respectively. Simia
Abdulwahab and colleagues [21] and Abdullah WA amlleagues [22] also noted that 4% articaine (with
1:100,000 epinephrine) was more successful thadi@déaine with 1:100,000 epinephrine for pulpal sthesia
when used as buccal infiltration in mandibular moémgion.

Still, the exact mechanism for the increased efficaf articaine when used as a buccal infiltraébrthe area of the
lower molar is not fully understood. According tm@a M et.al [24], articaine is more successfidrtHidocaine
when used as a buccal infiltration because oftiesstry and high lipid solubility as this enhandigil solubility
increases its penetration in the cortical platesnahdible along with the formation of intra-molesmuhydrogen
bond (Skjeviket al.) [25]. Meechan [26], in hisiele# on the use of an infiltration anesthetic teégbe to anesthetize
mandibular teeth in adults, mentioned that thelyikmechanisms of anesthetic effect of articaineaabluccal
infiltration may be related to penetration throughhe inferior alveolar nerve canal resultinghie blockage of the
inferior alveolar nerve distal to that point. Mag this is the reason why high percentage of ansistieas achieved
in this study when articaine is used as a bucdgtration opposite the impacted lower third motapplemented by
lingual infiltration. Because of its unique struatuarticaine has relatively short half-life in thwod stream and
reason for this is rapid conversion of ester mogatythiophene ring to carboxylic acid moiety reimgltin enhanced
systemic safety profile [27, 28] and because & tigher doses of articaine can be used safelyaimdibular buccal
infiltration apparently resulting in greater anetih efficacy.

Onset of anesthesia (latency):

As we all know that there are several factors likgerent properties of a drug, technique of anasshesed, and
pKa value, that influence the onset of anesthdaizricy)and as a minimum in theory 4% articaine $fasrter
latency period [33] and our results are in agredn@ithis supposition. The onset of anesthesidiim $tudy was
4.86 £ 0.55 minutes and this is in agreement withstudy conducted by El-kholey KE [20]who reportettet of
action of 5.21 + 0.38 minutes using buccal infiiva of 4% articaine plus 1: 100,000 epinephringhia muco-
buccal fold opposite first molar, Moore et.al [34ho reported onset of about 4.2 + 2.8 minutesqudi articaine
(with 1:100,000 epinephrine).

Duration of action:

Like onset of anesthesia, there are several fadtas effects duration of action of a particularesthetic for
example: efficacy of local anesthetic solution todowith proteins, technique used to deposit amgthpresence or
absence of vasoconstrictor and site of injecti®].[Articaine has high protein binding capacity ¥&/of all amide
local anesthetics, resulting in its prolonged darabf action [7]and our results are in agreemerthis supposition.
The reported duration of action in this study w&58+ 5.9 minutes and this is in agreement with shedy
conducted by El-kholey KE [20] who reported durataf action of 93.0 + 4.24 minutes using buccailtiation of
4% articaine (with 1:100,000 epinephrine) in thecorbuccal fold opposite first molar.

Composite difficulty score:
Periapical radiographs were used to assess theosmmplifficulty scores of the impacted mandibulsird molars
based on the: Winter's classification and Pell &rdgory classification. Mean composite difficultyose in this
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study was4.96 + 1.24 which is comparable with thaly conducted by M. James Antony Bhagat et.al [
reported mean composite difficulty score of 4.76.213.

Adverse effects:

According to the literature every drug has its affects and side-effects and this is also trueoimtext of articaine
too. In general, Malamed et.al [4] reported incitkerof adverse events in the combined studies wa%b X2r

Articaine and 20 % Lidocaine of which paresthes#sW.9 %, hypoesthesia 0.7 %, headache 0.55 %tioneD.45
%, rash and pain 0.3 %. But in our study we didefiort not even a single case of adverse effecttlamdeason
might be the use of articaine as a buccal infitbratather than using it in IANB.

CONCLUSION

Thus the results of this present study may be dm@awidence to support the view that using 4% artegwith
1:100,000 epinephrine) infiltrations in the muccebal fold opposite the impacted lower third molaynbe a good
option for lower third molar surgery with supplentrdingual anesthesia.
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