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ABSTRACT

Background. The mandible has a poorly permeable and dance outer cortical layer, and the use of regional anesthesia is usually
required. Of interest is hydrochloric acid (E507) plays an extremely important role in the composition as an auxiliary substance.
The acidic environment contributes to the fact that articaine and epinephrine, containing amino groups in their composition, ex-
ist in the form of ammonium salts. This significantly increases the solubility of the above pharmaceutical substances in the aquat-

ic environment.

Objective. To evaluate the clinical experience of using anatomically guieded mandibular anesthesia by Egorov P.M. in the treat-

ment of mandibular teeth.

Material and methods. To evaluate the effectiveness of an individual approach to conduction anesthesia, a comparative assessment
of the indicators of electronic pulp test of the first molar in the lower jaw was carried out in the treatment of patients aged 30—
55 years of both sexes (40 people) for exacerbation of chronic periodontitis (K046 periapical abscess with a cavity). The average
values of the norm are taken to the electrical excitability of the pulp from 2 A to 6 PA. As preparations, a 4% articaine-containing
local anesthetic (LA) 1:200 000 N1 (Ultracaine D-S) and N°2 (Articaine INIBSA) with hydrochloric acid as a preservative was used.
Results. Despite the presence of an apical inflammatory process, in the case of the use LA N°2, there was a more effective change
in EDI indicators, indicating the onset of clinically significant pain relief. Because the optimal value of pulpal anesthesia is con-
ventionally considered to be 90 pA, the advantage of LA N22 is obvious. The remaining high rate by the 40th minute of the study

indicates the clinical significance of the preservative E507.

Conclusions. The anatomical rationale for conduction anesthesia in dentistry allows an individual approach to patients with dif-
ferent skull morphometry; the clinical efficacy of using a local anesthetic with preservative E507 in the treatment of teeth for in-

flammatory diseases in combination with a personalized method of conductive anesthesia was determine.

Keywords: conduction anesthesia, local anesthesia, articaine, lower jaw, individual approach, anesthesia, dentistry, hydrochlo-

ric acid (E507).
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A maxillary local anesthesia methods do not cause dible local anesthesia often causes a number of difficul-

difficulties, because of good access to the target points ties [1, 2].

and high efficiency of modern anaethethics that make The mandible structure differs from the maxil-
possible to provide only infiltration anesthesia. But man- la due to the pronounced cortical plate, which makes
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the it slightly permeable to local anesthetics, includ-
ing modern articaine-containing drugs. The mandible
has a poorly permeable and dense outer cortical layer,
and therefore the use of regional anesthesia is usually re-
quired in a place remote from the teeth to be treated [3].
The frequency of anesthesia failures in irreversible pulpi-
tis is eight times higher than in normal pulpitis [4]. Me-
chanical allodynia occurs in 57.2% of patients with irre-
versible pulpitis. The diagnosis of a root canal with irre-
versible dental pulpitis compared to teeth with healthy
and necrotic pulp was significantly more severe compared
to the diagnosis of mechanical allodynia, which lowered
the threshold of physical pain [5].

Anesthesia is essential for the successful completion
of modern dental procedures. Standard regional anes-
thesia of the inferior alveolar nerve (IANB) is the main
method used to achieve mandibular analgesia. Exam-
ples of attempts to develop hardware and manual de-
vices for giuded anesthesia are described in the litera-
ture, but the basis of these innovations lies on the vari-
able clinical anatomy of the craniofacial and maxillofacial
regions [6; 7]. Difficulties encountered in obtaining sat-
isfactory analgesia after IANB, especially in acute in-
flammation of the mandibular molar, remain a common
clinical problem. Even when using the proper method-
ology, clinical studies show that IANB fails in about 30-
45% of cases [8].

Studies and clinical experience show that
the probability of success of local anesthesia in the max-
illa is much higher than in the mendible [9]. This is prob-
ably due to the density and thickness of the cortical lay-
er of the jaws. On the maxilla the most effective method
is buccal infiltration anesthesia near the level of the tops
of the teeth. In the mandible, local anesthesia is per-
formed mainly by injecting a volume of local anesthet-
ic along the mandibular nerve before it reaches the man-
dible. Due to anatomical differences in the location
of the second branch of the trigeminal nerve in relation
to the branch of the mandible, the effectiveness of local
anesthesia is not always 100% [10, 11].

According to [12], Go-Gates (GG) regional anes-
thesia is better in effectiveness cimparing wuth classi-
cal mandibular anesthesia in irreversible pulpitis. Buc-
cal-lingual infiltration remains an important additional
method to regional blockades to reduce pain. In a nut-
shell, due to the extensive blocking of the nervous system
in the GG technique, this method of anesthesia is quite
effective than infiltration.

According to the research of Leven I. 1. (1987), an an-
esthetic solution in the amount of 1.8 ml during injection
fills the pterygoid-maxillary space regardless of the meth-
od of its administration, in connection with which the au-
thor believes that the term “thorusal anesthesia” is not jus-
tified. In fact there is no such method, and therefore
we consider it inappropriate to write about it here. In prac-
tice, dentists use this technique as anesthesia of the infe-
rior alveolar nerve.
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Despite the important role of anatomy in the assess-
ment and interpretation of pain, it is necessary to pay at-
tention to the value of the hydrogen index of the local
anesthetic solution. The blood pH is normally 7.35-
7.45, so the sensitivity of tissues to injection is largely
explained by the difference between the hydrogen index
of the injected drug and the surrounding tissues. In ex-
perimental surgery it has been proved that with the values
of the hydrogen index from 4 to 7, there is no significant
difference in the duration and depth of anesthesia [13].
In dentistry, a number of authors note that the potential
benefits of buffering solutions of local anesthetics before
injection, such as reduced pain during injection, faster
onset and greater depth of anesthesia, may be especial-
ly useful for patients who find it difficult to achieve deep
anesthesia in clinical dentistry and for anesthesia of in-
fected areas [14], such as and increasing the pH of lido-
caine reduced pain during injection and increased pa-
tient comfort and satisfaction [15]. At the same time, at-
tention should be paid to the additional components that
make up the local anesthetic solution to ensure the sta-
bility of the drug. The use of EDTA, hydrochloric ac-
id, parabens and other substances is known. Currently,
the concentration of these substances is strictly regulat-
ed and their presence in registered medicines is strict-
ly normalized.

Hydrochloric acid (E507) is of interest, which
plays an extremely important role in the composition
as an auxiliary substance. The technological function
is to maintain a given pH level. The pharmaceutical
industry uses hydrochloric acid for the manufacture
of medicines. Usually, in combination with pepsin (gas-
tric enzyme), the E 507 supplement is part of prepa-
rations for the treatment of gastritis, gastroduodenitis
and other diseases associated with low acidity of gastric
juice. The acidic environment contributes to the fact
that articaine and epinephrine, containing amino
groups in their composition, exist in the form of am-
monium salts. This significantly increases the solubil-
ity of the above-mentioned pharmaceutical substances
in an aqueous medium.

It should always be noited that complications as-
sociated with local anesthesia may occur. Paresthesia
and numbness due to nerve injury [16; 17] , the forma-
tion of a local hematoma caused by damage and bleed-
ing of vascular tissue, as well as a trismus in the pterygo-
mandibular region as a result of intramuscular injection
and needle fracture are known as anaesthesia complica-
tions. More effective methods of anesthesia with few-
er technical repetitions and less reinforcement contrib-
ute to reducing the risk of damage to important anatom-
ical structures.

Objective: to evaluate the clinical effectiveness of an-
atomically-oriented mandibular anesthesia by the meth-
od of Egorov P. M. in the treatment of teeth on the lower
jaw for irreversible pulpitis
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Fig. 1. The position of the fingers of the left hand when determining
the projection of the mandibular foramen on the skull.

1 finger — at the front edge of the branch of the mandible; II finger — at the low-
er edge of the zygomatic arch; I11 finger — in the anterior lower corner of the pos-
terior upper quadrant of the lower jaw branch above the mandibular foramen; [V
finger (not visible) — at the base of the condylar foramen; V finger — in the recess
in front of the angle of the mandible.

Materials and methods

The method of mandibular anesthesia by Egorov
P. M. consists in the topographic and anatomical justi-
fication of the needle injection landmark for more accu-
rate delivery of the anesthetic to the inferior alveolar nerve.
We can say that this method was an anticipation of the pe-
riod of personalized medicine, since it was based on an in-
dividual approach to the patient.

To performe this anesthesia technique the projection
of the pterygoid-mandibular space and the upper edge
of the mandibular opening are determined on the facial
skin in the area of the jaw branch on the side of anesthesia.
For this purpose, when the mouth is open, the distance
between the lower edge of the zygomatic arch (in front
of the articular tubercle) and the mandible lower edge,
as well as between the anterior and posterior edges
of the branch is measured with a ruler (Fig. 1).

Two mutually perpendicular lines drawn through
the center divide the branch of the mandible into four
quadrants. The projection of the pterygoid-mandibular
space above the mandibular foramen on the skin is de-
termined using a finger, which is positioned accordingly
to the formed upper lateral quadrant.

The needle is injected 1.5 cm below and outward
from the hook of the pterygoid process of the sphenoid
bone, that is, into the intermuscular triangle located below

Operative Surgery and Clinical Anatomy, 2022, vol. 6, no 4

Fig. 2. Place of injection of a needle in the oral cavity into the inter-
muscular triangle during P.M. Egorov IANB (photo from the person-
al archive of prof. S.A. Rabinovich).

the middle edge of the outer pterygoid, lateral to the in-
ner pterygoid muscles and medial to the temporal muscle.

Without touching the muscles, the needle is moved
along the intermuscular space to the section of the mandi-
ble branch fixed with the tip of the middle finger of the left
hand.

Along the route of the needle, a solution of a local an-
esthetic is slowly injected at the inner surface of the man-
dible branch. The shutdown of the lower alveolar, lin-
gual, and often buccal nerves occurs within 5-10 min-
utes (Fig. 2).

To assess the effectiveness of an individual approach
to regional anesthesia, a comparative assessment of the in-
dicators of electro-dental diagnostics of the first molar
on the mandible in the treatment of patients aged 30-
55 years of both sexes (40 people) was carried out about
the exacerbation of chronic periodontitis (K046 periape-
cal abscess with a cavity).

The exclusion criteria were underage age, pregnan-
¢y, heart conduction system disoders , myocardial infarc-
tion in anamnesis, non-consent to participate in the study
and refusal of treatment.

The criteria for non-inclusion were patients taking
nonsteroidal anti-inflammatory drugs on a regular ba-
sis, as well as those with disorders of the peripheral ner-
vous system.

The study was conducted using the device “IVN-
01 PULPTEST-PRO”. The average values of the norm
are taken to the electrical excitability of the pulp from 2
UA to 6 uA. The readings were taken at 2, 10, 20 and 40
minutes.

As anesthetics, a 4% articaine-containing local an-
esthetic with epinephrine 1:200000 was used, drug No. 1
(Ultracaine D-C) without and drug No. 2 (Articaine INI-
BSA) with hydrochloric acid as a preservative.
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Comparison of indicators of the electronic pulp test in time aspect, pA

Time, min
Anesthetic Before anesthesia
2nd 10[h 201[1 40111
Anesthetic Ne1 (n=20), uA 6.2 19.1 78.3 89.3 82.6
Anesthetic No2 (n=20), uA 6.2 24.2 91.6 93.4 89.3

Results

The analgesia zone is typical for regional anesthesia
on the mandible.

It was noticed that, despite the presence of an apical
inflammatory process in the case of the use of the drug
no.2 there was a more effective change in electronic pulp
test (EPT) indicators indicating the onset of clinically sig-
nificant analgesia.

Due to the fact that the optimal value of pulpar an-
esthesia is conventionally considered to be 90 mcA, then
the advantage of the drug is obvious.2. already by 10 min-
utes with the use of this drug, the optimal ones for pain-
less treatment were determined (Table 1).

The continued high index by the 40™ minute
of the study indicates the clinical significance of the pre-
servative E507. In the post-injection period, we did not ob-
serve paresthesia and soreness when opening the mouth.

Discussion

It is a well-known [ 18] that in conditions of acidosis,
the hydrolysis of the salt of a local anesthetic becomes dif-
ficult and its local anesthetic activity decreases, it is neces-
sary to use a drug whose hydrogen index value is as close
to neutral as possible. The reasons for the low effectiveness
of local anesthesia may be associated not only with a vio-
lation of the injection technique, but also with acidifica-
tion of the target area, therefore, during the initial injec-
tion, it is necessary to use local anesthetics with a preser-
vative that ensures the stability of the drug and increases
its effectiveness. The study showed that solutions of local
anesthetics containing hydrochloric acid as a preservative
(E507) allow achieving more significant EPT indicators
in the treatment of teeth for inflammatory diseases. Posi-
tively charged nitrogen atoms in the composition of artic-
aine and epinephrine hydrochlorides contribute to better
transmembrane transfer, especially in the case of inflamed
soft tissues whose cell membranes have a negative charge.
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