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SUMMARY

Introduction The anterior and middle superior alveolar (AMSA) nerve block is an alternative technique
of local anesthesia in the maxilla, unpredictably efficient for pulpal anesthesia.

The aim of this study was to determine the anesthetic efficacy of the AMSA injection for pulpal anesthesia,
using computer-controlled injection system or conventional syringe, and two local anesthetic solutions
with or without adrenaline.

Methods The authors administered two AMSA injections during two separate appointments, utilizing
the computer-controlled system and conventional syringe to 40 subjects, divided into two groups of
20 subjects each depending on the local anesthetic used. A pulp tester was used to test the achieved
anesthesia of the central and lateral incisors, caning, first and second premolars, and the first molar in
10-minute cycles over a period of 60 minutes. Duration of anesthesia for all the mentioned teeth was
also determined for both the anesthetic solutions and ways of application.

Results The AMSA injection with both types of equipment was successful, showing slow onset, satisfying
intensity, and declining duration of pulpal anesthesia at the last two measurements. Local anesthetic
with vasoconstrictor exhibited a significantly longer pulpal anesthesia.

Conclusion The AMSA nerve block could be recommended for achieving pulpal anesthesia of maxillary
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teeth from the region of the first incisor to the second premolar.
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INTRODUCTION

Traditionally, local anesthesia for the many
dental procedures in the maxilla is achieved
by administering an infiltration injection on
the buccal or labial aspect of the targeted tooth.
However, this technique is sometimes inade-
quate for relieving pain during tooth extraction
in cases of teeth affected by acute periodontal
infection; also, paresis of muscles of facial ex-
pression, which occurs to some degree, may
interfere with aesthetic dental work in the re-
gion. The anterior and middle superior alveo-
lar (AMSA) nerve block, introduced in 1998,
represents an alternative technique that might
compensate the mentioned shortcomings [1].
It derives its name from the fact that both the
anterior and the middle (if existing) alveolar
nerves are blocked, providing anesthesia of
several maxillary teeth (including incisors, ca-

nines, both premolars and mesial roots of the
first molars) [2].

Some studies have shown that effective
pulpal anesthesia after the AMSA nerve block
is questionable [3-6]. Moreover, palatal injec-
tions with the conventional syringe are known
to be unpleasant and painful. Several studies
have shown that computer-assisted injection
system technique resulted in less pain than the
conventional syringe [7-10]. Therefore, conven-
tional syringes, according to some researches,
were claimed to be too unpredictable to be rec-
ommended for clinical use as the first choice
[3]. Finally, there are no available studies in the
literature that compare success of the AMSA
injection in achieving pulpal anesthesia depend-
ing on the type of local anesthetic solution.

This prospective, randomized, double-
blind study (concerning the anesthetic used)
was aimed at determining the efficacy of the
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AMSA nerve block for pulpal anesthesia, applied with a
computer-controlled injection system or a conventional
syringe, when local anesthetics with different contents of
adrenaline were used.

METHODS

The clinical trial was conducted at the Faculty of Medicine
in Foca, Bosnia and Herzegovina. The study protocol was
approved by the Ethical Committee of the Faculty of Medi-
cine (registration number 01-8/111, issued 11/2/2009).
The study was conducted in accordance with the accepted
ethical standards for research practice (guidelines of the
Declaration of Helsinki of 1975, as revised in 1983). All
participants signed an informed consent form.

Subjects

Forty adult subjects of both sexes, with intact teeth from
the first molar on one side to the first molar on the other
side, voluntarily participated in this study. All participants
were in good health (determined by a written medical
health form), ranging from 20 to 25 years of age, and not
taking any medication that could alter their pain percep-
tion. Participants were students of the Faculty of Dental
Medicine in Foca, University of East Sarajevo.

Method

All the participants were divided into two groups of 20 par-
ticipants each, depending on the content of adrenaline in
the local anesthetic used - 0.9 mL of 3% mepivacaine plain
(Septanest®, Septodont, Saint-Maur-des-Fosses, France)
and 0.9 mL of 4% articaine with adrenaline 1:100,000
(Ubistesin forte®, 3M ESPE, Seefeld, Germany).

All subjects randomly received two AMSA injections
at two separate appointments, the time between the ses-
sions being at least one week. All the participants received
the AMSA injection using computer-controlled injection
system at the first appointment, and the same amount of
appropriate local anesthetic solution with a conventional
syringe at the other appointment. In total, 80 injections
were administered and each subject served as his/her own
control. Forty AMSA injections were administered on the
left side, and the same number on the right side. The side
of the injection was randomly chosen for the first injection.

All the participants received the AMSA nerve block as
previously described [1, 2]. They were positioned supine
in the dental chair, with slight hyperextension of the neck
in order to have good accessibility and visibility (Figure 1).
They were informed that the procedure will last slightly
longer than usually, especially when receiving a computer-
controlled injection (approximately 3 minutes).

The depth of anesthesia for all the mentioned teeth was
monitored with the electric pulp tester of 10 mA, with a
scale of 0-10. Every 10 minutes within an hour, the pulp
tester recorded the level of anesthesia, seven times in total.
The mandibular intact canine was used as control. No re-
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Figure 1. The anterior and middle superior alveolar nerve block done
with conventional syringe and slight hyperextension of the neck

sponse to the maximum output of the pulp tester was used
as the criterion for good pulpal anesthesia. Also, for the
same subjects, the duration of anesthesia was determined,
regardless of the way of administration.

Statistical analysis

Data was analyzed using Kruskal-Wallis test and exact Wil-
coxon rank sum test, using SPSS version 13.0 (SPSS Inc.,
Chicago, IL, USA). Statistical significance of p-values was
determined in relation to Bonferroni correction a value
(a, =0.05/ 3 =0.0167). For graphical data display, MS Of-
fice Excel 2003 (Microsoft, Redmond, WA, USA) was used.

RESULTS

Essentially, the results of the intensity of pulpal anesthe-
sia of the central and lateral incisors were similar when
articaine was used, regardless of the equipment used for
anesthesia. The intensity of pulpal anesthesia of the men-
tioned teeth was less intense when mepivacaine was used,
regardless of the equipment (Figures 2 and 3). Based on
the obtained results, a statistically significant difference
in the intensity of anesthesia was observed after the use
of anesthetics with adrenaline compared to that without
the vasoconstrictor (p < 0.05).

Concerning the success of pulpal anesthesia of canines
and premolars, intensity of the achieved anesthesia, for the
whole observational period (60 minutes), was better when
articaine was used, regardless of the equipment used. The
intensity of anesthesia decreased when mepivacaine had
been already used after second measurement, regardless
of the equipment used (Figures 4, 5, 6). Regardless of the
mode of administration, a statistically significant differ-
ence existed in the intensity of anesthesia achieved with
different anesthetic solutions (p < 0.05).

Anesthesia of the first molar achieved by mepivacaine
was not satisfactory; anesthesia achieved by articaine with
adrenaline was better but short-lived, regardless of the
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Figure 2. Intensity of central incisor pulpal anesthesia as determined
by the lack of response to electrical pulp testing
*p < 0.05, statistically significant difference in the intensity of pulp anesthesia

between two different anesthetic solutions, regardless of the manner of
administration after the second measurement and further on

Figure 5. Intensity of the first premolar pulpal anesthesia as deter-
mined by the lack of response to electrical pulp testing
*p < 0.05, statistically significant difference in the intensity of pulp anesthesia

between two different anesthetic solutions, regardless of the manner of
administration after the third measurement and further on
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Figure 3. Intensity of lateral incisor pulpal anesthesia as determined
by the lack of response to electrical pulp testing
*p < 0.05, statistically significant difference in the intensity of pulp anesthesia

between two different anesthetic solutions, regardless of the manner of
administration after the second and third measurement

Figure 6. Intensity of the second premolar pulpal anesthesia as deter-
mined by the lack of response to electrical pulp testing
*p < 0.05, statistically significant difference in the intensity of pulp anesthesia

between two different anesthetic solutions, regardless of the manner of
administration after the third measurement and further on
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Figure 4. Intensity of canine pulpal anesthesia as determined by the
lack or response to electrical pulp testing

*p < 0.05, statistically significant difference in the intensity of pulp anesthesia
between two different anesthetic solutions, regardless of the manner of
administration after the third measurement and further on

equipment used (Figure 7). In regard to the first molar,
statistical significance was not found in the intensity of
anesthesia, regardless of the type of local anesthetic solu-
tion and the manner of application (p > 0.05).

Regarding the length of anesthesia, the descriptive data,
presented in Tables 1 and 2, clearly indicates that the dura-
tion of anesthesia was significantly shorter when anesthetic
without vasoconstrictor was used.

‘ DOI: https://doi.org/10.2298/SARH181231069T

Figure 7. Intensity of the first molar pulpal anesthesia as determined
by the lack of response to electrical pulp testing

*p > 0.05, there is no statistical significance in any parameter, neither in the
application mode nor in the type of local anesthetic solution

DISCUSSION

The use of no response to 10 mA (maximum output of the
pulp tester), as a criterion for complete pulpal anesthesia,
was based on the clinical studies by Dreven et al. [11] and
Certosimo and Archer [12].

It is believed that the palatal application of anesthetics
to achieve the AMSA block is more efficient if the Wand
system (Milestone Scientific, Inc., Livingston, NJ, USA)
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Table 1. Descriptive data on the duration of anesthesia for all teeth
(in minutes) in relation to the equipment used

Type of anesthetic Anaeject Carpule
- - Total
device syringe
Mepivacaine plain
n 20 20 40
Average (SD) 41 (5.68) 40 (5.77) 40.50 (5.6)
Median (range) 40 (35-50) 40 (30-50) 40 (30-50)
Articaine with
vasoconstrictor
n 20 20 40
Average (SD) 81.5(8.18) 77 (12.06) 79.25(10.29)
Median (range) 82.5(65-90) | 80(55-90) | 82.5(55-90)

There is a statistically significant difference in the duration of anesthesia in
relation to the type of the anesthetic (Kruskal-Wallis test; x> = 40.518;
p=1.59x%x10%)

Table 2. The results of testing the duration of anesthesia in relation
to the types of anesthetic (regardless of the way of administration)

Exact Wilcoxon rank-sum test
Group
W p*
Mepivacaine vs. articaine 0 1.45x 10™M

“Significance of p-value is determined in relation to the Bonferroni correction
(a,=0.05/3=0.0167)

is used instead a classic syringe [13, 14]. However, the re-
sults of this study indicate that the use of conventional
syringe might be practically equally effective as the use
of the computer-controlled injection system equipment.

Concerning the presence of vasoconstrictor in the anes-
thetic solution, the use of local anesthetics with adrenaline
resulted in successful pulpal anesthesia for all the men-
tioned teeth except the first molar, regardless the equip-
ment used. Some studies have shown that 4% articaine with
adrenaline in the 1:100,000 ratio has significantly lower ef-
fect than 2% mepivacaine with adrenaline in the 1:100,000
ratio, in the width of the anesthetic field and the duration
of anesthesia [15].

The use of the AMSA injection for clinical anesthesia of
the mentioned five teeth and bucco-mesial root of the first
molar may be accepted as advantageous because with only
one injection, all these teeth (upper incisors, canine, and
both premolars) can be anesthetized for almost 60 minutes,
without numbness of the lips and muscles of facial expres-
sion [16]. The main theoretical advantage of this AMSA
nerve block is that it reduces the number of injections and
the quantity of anesthetic solution administered in com-
parison with the conventional supra-periosteal infiltrative
anesthesia applied in multiple injections for each tooth.
There is also evidence that the effect of AMSA is equal to
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CONCLUSION

Having in mind all the presented results, the AMSA nerve
block used for pulpal anesthesia was quite successful. There-
fore, the AMSA nerve block may be recommended for clini-
cal use in endodontics. In conclusion, we can add that an-
esthetic solution without a vasoconstrictor can be used for
short-term procedures, regardless of the significantly short
duration in relation to anesthetics with a vasoconstrictor.
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YcnewHocTt 610Ka npearux U Cpeabux ropkux anBeonapHUX Hepasa
y NOCTM3aby aHecTe3nje 3ybHe nyane roprux 3yba
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Mapuja by6ano®, Jby6omup Togoposuh®

'YHusep3uTeT y MictouHom CapajeBy, MeanumHckn dakynter, Kategpa 3a opanHy xupyprujy, ®oua, Penybnuka Cpncka, bocHa 1 XepLerosuHa;
2Ynusepautet y MictouHom CapajeBy, MeanunHcki dakyntet, Kategpa 3a 6onectu 3yba v enpogoHuujy, ®oua, Peny6nnka Cpncka, bocHa 1

XepLeroBuHa;

3YHuBep3uTeT y VictouHom CapajeBy, MeauumHckn dakynter, Katefipa 3a ctomatonoLuky npotetuky, ®oua, Penybnmka Cpricka,

bocHa v XepuerosuHa;

*Yruep3uret y ctouHom Capajesy, MeauuuHcku dakyntet, Kateapa 3a 6onectt ycta v napogoHtonorjy, ®oua, Penybnuka Cpncka,

BocHa v XepuerosuHa;

*BojHomeamMumMHCKa akagemuja, Ofierbetbe 3a opasHy umnnaHTonorujy, beorpag, Cpbuja;
YHueep3uTet y TpaBHYKY, DapmaLieyTcko-3gpaBcTeH dakynteT, TpaBHuK, Genepaunja bocHe n XepuerosuHe, BocHa n XepuerosuHa

CAXETAK

YBopg YcnewHocT 6510Ka Npeabrix U cpefjbix ropkbrix anBeo-
napHux HepaBa (610K AMSA), anTepHaTUBHE TEXHIIKE JIOKaJIHe
aHecTe3uje ropbux 3y6a, HenpeaBUAKBA je Kaja je y nuTarby
nocTr3arbe aHecTe3nje 3ybHe nynne oBux 3y6a.

Linsb oBe cTyauje 6vio je fa yTBpan epukacHocT 6noka AMSA 'y
MoCTM3atby aHecTe3uje 3y6He nynne NpYUMeHOM KOMIjyTepCKM
KOHTPOJSIMCAHOT C1CTeMa 3a anaunKauujy oKanHe aHecTesuje
VI KNacudHe Kapnyn-6pusranuue n kopuwherbem fBa J1o-
KaHa aHecTeTMYKa pacTBOpPa, Ca ajpeHanHoM uUni 6e3 mera.
MeTtope AyTopu cy fanu nHjekumje 3a 6nok AMSA y aBe oaBoje-
He noceTte, Kopuctehy KOMMjyTEPCKU KOHTPONMCAHN CUCTEM
3a annuKauujy NOKanHOr aHecTeTKa NN KOHBEHLNOHAMNHY
Kapnyn-6pusranuuy 3a 40 CNUTaHKKa, NOLESbEHNX Y ABE rpyne
of no 20 ncnuTaHrKa y 3aB1UCHOCTY OF MPUMEHEHOT TOKAJTHOT
aHecTeTyKor pactaopa. [lynn-tectepom je Ha cBakmx 10 mu-
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HyTa y TOKY jeAHOr caTa ogpehBaH UHTEH3MTET NOCTUTHYTe
aHecTe3uje Nynne LieHTpanHor 1 natepanHor cekytuha, oura-
Ka, 0ba NpeTKyTHaKa 1 NpBOT KyTkbaka. Takohe, oppehuBaHa
je n gyxunHa Tpajarba aHecTe3mje 3a NoMeHyTe 3y6e y OgHOCY
Ha NpYMerbeHe aHeCTeTUYKE PacTBOPE M HauMH anankauuje.
PesynTtatu bnok AMSA je 6uo ycnewaH nocne nprvimeHe obe
BpCTe 6pum3raniiLe 1 KapakTeprcao ce Croprim NOYETKOM, 3a-
A0BOJbaBajyNM MHTEH3UTETOM, Kao 1 onafakeM NHTEH3UTe-
Ta MPUIMKOM Nocneftba fiBa Mepeta. JIoKanHy aHeCTeTUUKN
pacTBOP Ca Ba30KOHCTPUKTOPOM MOKa3ao je CTaTUCTUYKM 3Ha-
4ajHo fy»Ke Tpajatbe aHecTe3nje.

3aksbyyak bnok AMSA ce moxe npenopyunTy 3a aHecTe3u-
patbe nynmne ropkux 3y6a, o LeHTpanHor cekytuha go gpyror
NpeTKyTHakKa.

KimbyuHe peun: nokanHa aHecTe3uja; aHecTe3uja Mynne; ropku
3y6u
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