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ABSTRACT — The A1M of our research was to analyze

and compare different inferior alveolar nerve blocking
techniques and the effectiveness of various guiding devices.
METHODS: A search was conducted on specialized databases
for search and selection of works in which a guiding device
for lower alveolar nerve block (IANB) was described. The
propriated articles were evaluated and selected in 3 stages
for final review based on predefined criteria, followed by

a critical evaluation stage. As the research result - various
types of TANB guide devices and the results of its using were
recorded and analyzed.

RESULTS: The systematic review of devices for conducting
IANB was done. The success of IANB can be achieved by
adjusting the syringe with the anesthetic needle trajectory
— itincreased the probability of a successful hit in the area
of the mandible foramen. Examples of devices in which

the syringe is fixed at the moment when the tip of the
needle is injected into the medial side of the branch of the
lower alveolar nerve are considered. And also, the special
techniques based on orientation on the soft tissues are
described. However, when creating a device of this type,
the following factors must be taken into account: the angle
of the needle to the insertion point, the position of the
insertion point relative to the anatomical landmarks (taking
into account individual characteristics), and the insertion
depth. Also, other ITANB guiding blockade methods

are considered: 3D navigation while local anesthetic
injection. Thus, the patient's discomfort, the risk of nerve
damage and the risk of unsuccessful mandible anesthesia
could be minimized. CONCLUSION: The advantages and
disadvantages of these anesthesia methods, the success rate,
and patient comfort were analyzed. Prospects for further
research in this area were identified.

KEYWORDS — anesthesia, inferior alveolar nerve blocking
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INTRODUCTION

Nowadays patients pay great attention to the oral
cavity health, particularly the teeth health (Ibrahim
etal,, 2017), (Yuan et al., 2020). But most of them
still have a fear of dentist visiting. This is due the pain
not only during treatment, but also during an anes-
thetic injection (Ushnitsky et al., 2018). According
to Iwanaga et al., 2018 and Bhat et al., 2020, the most
common mandible local anesthesia method is the
inferior alveolar nerve blockage (IANB) (Iwanaga ct
al,, 2018), (Bhat et al., 2020). A scudy by Rajvanshi,
2016 and Howait and Basunbul, 2019 showed a high
efficiency of this method — 85% (Rajvanshi H., Ernest
S., Hafsa Effendi H., Afridi S., Chhabra M., 2016),
(Howait M, Basunbul, 2019). The authors point out
that the anesthesia success is an accurate hit in the
pterygoid — maxillary space. The most objective way
to increase the JANB success is to determine the injec-
tion point taking into account the patient anatomical
features (Farhangkhoee et al,, 2012), (Petrikas A.Zh.
cral, 2020). The injection point is located in the once
center on the mucosa formed by the protrusion of the
anterior inferior alveolar nerve branch edge (outside)
and the medial part of the pterygoid muscle (inside)
(Iwanaga ctal., 2018). There are some intraoral land-
marks described for IANB, which may vary depending
on an inverted triangle of the individual's anatomy. It
should be noted that according to Al-Moraissi et al.,
2021, patients experience less pain during the blockade
and it is more successful if using 27-gauge needles (Al-
Moraissi et al., 2021).

There are a number of adverse events during the
IANB. When the needle is inserted into the medial
pterygoid-mandibular fold, the anesthetic may spread
to the oropharyngeal tissue and damage the internal
pterygoid muscle, which could follow to the develop-
ment of mandibular contracture (Rabinovich et al.,
2018) (Kuzin et al., 2015). When the needle is inserted
into the pterygomandibular fold or into its lateral
edge, vascular damage, hematoma formation, anes-
thetic entry into the bloodstream, and the ischemic
zones on the lower lip and chin skin appearance are
possible (Alhindi et al., 2016). An allodynia, paresthe-

sia, and dysesthesia are most commonly observed
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(Ahmad, 2018). This accounts for the need to determine the precision of
injection points and the need of a guiding device. (Farhangkhoee et al.,
2012). There are some examples of the such devices implementation in
the literature but there is no single solution that meets the request for a
concise form, case of use and manufacturer.

MATERIALS AND METHODS

A systematic review of several databases was carried out, with the
studies selection (Scheme 1).

Scheme 1. Methodology for selecting studies for meta-analysis. The original version is taken from
the site: http://www.prisma-statement.org/).

{ Identification of studies via databases and registers }
E

Records identified from*:

Databases (n = 300) Records removed before screening:

Duplicate records removed (n

= PubMed = 58 =58)

% GoogleAcademy = 142 Records marked as ineligible
3 Elibrary = 92 _ by automation tools (n = 218)
£ Researchgate = 5 . Records removed for other
5 Registers (n = 9) e reasons (n = 5)

Records screened Records excluded (no information on

v

(n=25) guiding devices development)
(n=5)
S
Reports sought for retrieval | Reports not retrieved (the data requests were
(n=20) 7| not satisfied by the articles authors)
(n=4)
o
c
=
[
; |
[%]
(7}
Reports assessed for eligibility _ | Reports excluded:
(n=16) > Reason 1: articles not on
English, Spanish, French (n
=2)
Reason 2: articles does not
— include research data (n = 1)

Studies included in review
(n=13)

Reports of included studies
(n=13)
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ESULTS AND
ISCUSSION

The results obtained during the
systematic review are presented in
Table 1.

Besides, none of the listed
devices has a full complete set of
necessary functions:

— possibility of a single-uwse;

— adjustment for the patient’s
anatomy;

— secure attachment of the
syringe;

— usage of both sides;

— additional maintenance of
the patients mouth sufficiently open
for a dentist full-scale view;

— freeing of the one of the
dentist’s hands;

— adjustment for the speed and
volume of the anesthetic supply

It should be noted that creat-
ing of such device should be based
on previous studies and existing
models. Also it is necessary to take
into account such factors as: the
needle angle to the injection point,
the position of the injection point
relative to anatomical landmarks
(taking into account individual
characteristics) and the depth of the
injection. So the guiding devices for
the IANB must meet most of the
previously named points to ensure
not only the success of the blockade,
but also the comfort of the dentist
and the patient.

CONCLUSION

This systematic review has
shown that using various guiding
devices increases the IANB suc-
cess. Such devices can help avoid
allodynia, prolonged anesthesia,
paresthesia, dysesthesia and many
other IANB complications. Also it
was shown that there is no one point
of view on the criteria for evaluating
the advantages and disadvantages
of guiding devices, so their further
development is needed.

R
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