Original articles

Russian Journal of Operative Surgery and Clinical Anatomy
2022, vol. 6, no 2, pp. 5-12
https://doi.org/10.17116/operhirurg202260215

X-ray anatomical provement of the right trajectory choice during mandible

regional anaesthesia

© H.M. DARAWSHEH', YU.L. VASIL'EV?, A.D. KASHTANOV?, A A. LYAKISHEVA?, D.A. LEZHNEV?,

A.M. PANIN?

'Institute of Anatomy, Skolkovo, Russia;

2I.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russia;
*A.l. Yevdokimov Moscow State University of Medicine and Dentistry, Moscow, Russia

ABSTRACT

Background. Inferior alveolar nerve blockage (IANB) is the most popular dentist’s anaesthesia technique. But the inferior alveo-
lar nerve blockage failure rate is about 20—25%. In this regard, the analysis of anatomical landmarks for blockade of the lower
alveolar nerve according to computer tomography (CT) is relevant.

Objective. To determine the right trajectory for mandible regional anaesthesia by X-ray scan analysis.

Material and methods. The study involved 57 patients aged 53.37+1.83 years (35 male and 22 female). The mandible foramen
position was measured at CT scan. According to this data the optimal trajectory was calculated. The effectiveness of the technique
was evaluated using electro-dental diagnostics. Comparison and analysis of the results of the study were carried out in the Statis-
tical Package for Social Science (IBM SPSS Statistics 23). The Student’s t criterion was used to access the statistical significance
of the differences between the samples and the Pearson correlation coefficient as well as. The differences were considered statis-
tically significant at p<0.05.

Results. The study shows that the pterygomandibular space is difficult to detect on CT with a step of more than 3 mm. It was deter-
mined that the angle between the posterior surface of the mandible branch, formed by the injection plane with the sagittal plane
passing through the posterior edge of the mandible branch, varies significantly and depends on many parameters: gender, age,
shape of dental arches, orientation of the mandibular branches. In most cases, the correlation with age was weak or very weak.
Only some parameters had a statistically significant correlation with age, namely the transverse cranial index (r= -0.282; p=0.033)
and the distance from the nerve entry point to the inner edge of the lower jaw on the left (r= —0.266; p=0.045). From the compar-
ative data of electrodontodiagnostics, it follows that the most rational option of anesthesia is combined, which gives the deepest
and longest anesthesia (200 McA) and deep — above 170 McA for 150 minutes.

Conclusion. It was found that the distance from the canine tooth to the injection point on the opposite side had an average posi-
tive correlation with the sex, the distance from the mesiobuccal surface of the first mandible molar and the contact point of the first

and second maxilla molars (p<0.05).
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Relevance

Regional anesthesia of the inferior alveolar nerve
or “inferior alveolar nerve blockage” (IANB) is used
for local anesthesia of the mandibular teeth and is known
as “standard regional anesthesia of the lower alveolar
nerve” or “Halsted anesthesia” [1]. In the literature num-
ber of techniques and their modifications related to IANB
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are described [2]. However, according to the literature
the effectiveness of this method is only 80-85% [3, 4, 5, 6].
This is caused by the fact that the dentist can make tech-
nical mistakes, for example, incorrectly position the land-
mark or tilt the syringe. Moreover anatomical variability
and additional innervation can also be problems for suc-
cessful IANB [7, 8].
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Table 1. Analyzed parameters

Analyzed parameters Sign
1. The distance from the median incisor line to the posterior edge of the mandible (condyle process). IL
2. The distance from the canine tooth to the posterior edge of the mandible (condyle process). R
3. Cranial indices (longitudinal, transverse, facial). 1
4. The width of the mandible branch (through the foramen). IL
5. The length of the mandible branch (edge — incisura). L
6. Length of the mandible (edge — condyle process) L
7. The distance from the mandible edge to the foramen/lingula. (L)—L
8. The distance from the mesiobuccal surface of the first mandibular molar and the point of contact of the 1% and 2™ D
maxillar molars.
9. Distance from the nerve entry point to the incisura. R
10. The distance from the nerve entry point to the condyle process. L
11. The distance from the nerve entry point to the angle of the mandible. R.n.-a.im
12. The distance from the nerve entry point to the inner edge of the mandible. R.n.
13. The distance from the canine to the injection point on the opposite side. DRL
14. The mandible width (incisura- incisura) M

It has been reported that the relatively low effectiveness
of IANB is mainly due to technical errors in the adminis-
tration of a local anesthetic [9] and features of the anato-
my of the maxillofacial region [10]. In addition, some den-
tists may not identify anatomical landmarks that are use-
ful when performing a blockade of the inferior alveolar
nerve [11, 12]. In connection with the above, the analysis
of anatomical landmarks for the blockade of the inferior
alveolar nerve according to computed tomography (CT)
is relevant, since CT is an effective method of pointing
a needle for blockade due to the presence of clear bone
landmarks [13].

We confirmed the effectiveness of the IANB tech-
nique using electric pulp test (EPT), a high level of sub-
jective numbness (100%) was achieved in accordance with
the patients’ perception of general numbness and numbness
of the lips of the classical technique. The EPT for individ-
ual reference points before measurement was 5.5 A, 79.6
UA after 5 minutes, 88.2 uA after 10 minutes and 95.1 uA
after 30 minutes. From the EPT data — the most optimal
anesthesia choice is a combined one, which gives the deep-
est and longest anesthesia (up to 100 uA) and a deep one —
above 90 pA for 150 minutes. The respiratory version of an-
esthesia has a slightly lower anesthetic effect, short-term
action. Cataleptic has even less analgesic effect than re-
spiratory, but with a long duration of action. The psychic
and hypnotic variants showed approximately the same re-
sults, both in terms of the depth of anesthesia and duration.

Objective: to determine by X-ray anatomical meth-
od the optimal trajectory of IANB and to clinically eval-
uate its effectiveness.

Materials and methods

In order to increase the IANB effectiveness and safe-
ty were performed measurements according to CT da-
ta of the jaws in 57 patients (35 men and 22 women) aged
53.37 £ 1.83 years with different types of skull

The analyzed parameters are presented in Table 1.

Comparison and analysis of the results of the study
were carried out in a statistical package for social science
(IBM SPSS Statistics 23). To assess the statistical signif-
icance of the differences between the samples, the Stu-
dent’s #-test was used. The differences were considered
statistically significant at p<0.05. We also used the Pear-
son correlation coefficient. The results are given in the fol-
lowing form: Mtm, where M is the arithmetic mean,
m is the error of the arithmetic mean.

The effectiveness of the method of local anes-
thesia was objectively assessed using electro-den-
tal diagnostics of the first molar in volunteers: 57 pa-
tients (35 men and 22 women) aged 53.37 + 1.83 years
on the basis of the dental clinic of Vin-clinic LLC, Mos-
cow. The study of the electrical excitability of the pulp
of the tooth of the first molar on the injection side was car-
ried out 5, 10, 30 minutes after the start of the study.

Before starting the study, patients were informed about
the stages of the study, about the drugs used and the safe-
ty profile of local anesthetics. After signing the informed
voluntary consent for the study, local anesthesia was per-
formed using disposable car syringes with local anesthet-
ic Artiject based on 4% articaine with vasoconstrictor
1:200 000 (Inibsa dental).

The procedure was as follows: the patient was asked
to hold the button on the neutral electrode (after wrap-
ping it with moistened gauze), which he fixed in his hand.
When examining the tooth, an active electrode was ap-
plied, through which an electric current was transmitted
to the tooth until the patient began to feel minimal dis-
comfort. At the same time, the electrical circuit was opened
by unclenching the button, and the digital display of the de-
vice kept the last current reading. The criterion for the on-
set of pulpar analgesia was the value from 92 to 100 pA.

Results

This study belongs to the uncontrolled ones, since
there is no control group.
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Table 2. Mandible measurement results

Parameter Mean value Standard error Stqndard
(mm) (mm) deviation (mm)
Age 53.3684 1.82859 13.80558
The distance from the median incisor line to the mandible posterior edge -R 90.6111 0.84845 6.40567
The distance from the median incisor line to the mandible posterior edge - L 90.4923 0.85802 6.47788
The distance from the canine to the mandible posterior edge -R 81.9137 0.92650 6.99495
The distance from the canine to the mandible posterior edge - L 81.8796 0.93216 7.03766
Cranial Indices-Transverse 182.0196 2.35869 17.80771
Cranial Indices-longitudal 114.2174 1.75861 13.27723
Cranial indices-/ 63.3128 1.25103 9.44504
Facial index 124.3453 1.28128 9.67348
The width of the mandible branch (through the foramen) -L 32.3596 0.40487 3.05667
The width of the mandible branch (through the foramen)-R 32.4381 0.41978 3.16930
The length of the mandible branch (edge — incisura) 49.5588 0.58854 4.44342
The length of the mandible branch (edge — condyle process) 58.0233 1.22085 9.21725
Distance from the edge of the mandible branch (E) to the foramen/ lingula (L)-L 14.4325 0.37990 2.86821
Distance from the edge of the mandible branch (E) to the foramen/ lingula (L)-R 14.6077 0.33332 2.51651
DR 81.7554 0.75760 5.71978
DL 83.2556 0.64539 4.87260
UR 81.1032 0.55661 4.20231
UL 83.1218 0.52476 3.96188
Distance from the nerve entry point to the incisura -L 21.8926 0.53782 4.06047
Distance from the nerve entry point to the incisura -R 20.8446 0.49906 3.76783
The distance from the nerve entry point to the condyle process (L) 33.3784 0.68022 5.13557
The distance from the nerve entry point to the condyle process -R 31.4081 0.59642 4.50288
Distance from the nerve entry point to the angle (mandible branch-L) 25.2060 0.50779 3.83371
Distance from the nerve entry point to the angle (mandible branch-R) 25.4132 0.55460 4.18713
Distance from the nerve entry point to the inner edge (mandible branch-L) 19.0754 0.41732 3.15069
Distance from the nerve entry point to the inner edge (mandible branch-R) 19.2814 0.45810 3.45857
DRL 85.1496 0.48850 3.62283
DLR 84.7262 0.44864 3.32721
URL 82.1435 1.64475 12.19776
ULR 81.8695 1.62626 12.06063

According to the cranial index, all the subjects were
divided into 3 groups:

a) dolichocrania — 52 patients;

b) mesocrania — 1 patient;

¢) brachycrania — 4 patients.

According to the morphological facial index (IFO) 1z-
ard, patients had the following types of face:

a) there was no broad face in the study sample;

b) average face — 1 patient;

¢) narrow face — 56 patients.

As a result of the study, we found differences in the fol-
lowing parameters depending on gender:

1. The distance from the median incisor line
to the mandible posterior edge (male — 92.14x1.12, fe-
male — 88.17+1.13, p<0.05).

2. Cranial indices (transverse (male — 117.78+2.52, fe-
male — 108.55%1.57, p<0.05), facial (male — 129.92*1.11,
female — 115.48+1.43, p<0.05)).

3. The width of the mandible branch (through
the foramen): left in male — 33.42+0.49, female —
30.67+0.54, p<0.05; right in male — 33.44%0.53, fe-
male — 30.8510.55, p<0.05.
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4. The length of the mandible branch (edge — inci-
sura): male — 50.83+0.74, female — 47.53%0.81, p<0.05.

5. The distance from the mesiobuccal surface
of the first mandibular molar and the point of contact
of the 1*tand 2" maxillar molars (DR male — 84.59+0.79,
female — 77.25+0.88, p<0.05; DL male — 84.85+0.8]1, fe-
male — 80.73%0.83, p<0.05; UR male — 82.66%0.62, fe-
male — 78.62%0.82, p<0.05).

6. Distance from the nerve entry point to the angle
of the mandible (left in male — 26.16£0.68, female —
23.69%0.64, p<0.05; right in male — 26.78%+0.73, fe-
male — 23.2440.63, p<0.05).

7. The distance from the canine to the injection point
on the opposite side (DRL male — 86.48+0.54, female —
8340.69, p<0.05; DLR male — 86.02+0.52, female —
82.6240.55, p<0.05).

8. The maxilla width under the nose (male —
46.15%1.76, female — 41.27£0.94, p<0.05).

At the same time, it is mnecessary
to pay attention to the fact that the sample of wom-
en is older (the age of men is 49.86+2.14 years, women
are 58.95+2.97 years, p <0.05). However, only some pa-
rameters had a statistically significant correlation with age:
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Table 3. Data of the electronic pulp test using classical and navigation techniques of the IANB

EPT (mcA) Before measurement 5 min 10 min 30 min
Classical technique 5.7 74.4 85.6 89.2
Methodology for individual reference points 5.5 79.6 88.2 95.1

1. Transverse cranial index (r=-0.282, p=0.033).

2. Distance from the nerve entry point to the inner
edge of the lower jaw on the left (r=-0.266, p=0.045).

As we can see, in most cases the correlation with
age was weak or very weak.

It was also found that the distance from the canine
tooth to the injection point on the opposite side had an av-
erage positive correlation with the sex, the distance from
the mesiobuccal surface of the first molar of the lower
jaw and the contact point of 1 and 2 molars of the upper
jaw (p<0.05).

The shape of the skull (dolichocrania, mesocrania,
brachycrania)

The results of the study are presented in Table 2, 3.

The IANB CT technique achieved a high level of sub-
jective numbness (100%) in accordance with the patients’
perception of general numbness and numbness of the lips
of the classical technique. There was no significant differ-
ence in the effectiveness of anesthesia related to the gen-
der or age of patients, however, for surgical interven-
tion on the tooth pulp, it was determined that perform-
ing IANB with CT leads to a more effective result, which
is especially important in the treatment of irreversible pul-
pitis. A slower onset of pulpar anesthesia after MB was de-
tected when performing the classical technique. This study
suggests that the use of an individual method may lead
to a higher effectiveness of the analgesia method.

Discussion

In the PubMed, Cochrane Library and e-library da-
tabases, a keyword search was conducted among English-
and Russian-language works, for comparison with the re-
sults of our study (Figure 1) [7, 10, 14, 15, 16, 17].

Among the variety of different methods of anesthe-
sia of the lower alveolar nerve, there is no universal meth-
od that would be based on topographic anatomical data.
Doctors most often use the pterygoid-mandibular fold
as a guideline for anesthesia. However, when a needle
is inserted medial to the pterygoid-mandibular fold, an-
esthesia may spread to the oropharyngeal tissue and dam-
age to the medial pterygoid muscle with subsequent de-
velopment of mandibular contracture [18]. Therefore,
the blockade of the inferior alveolar nerve requires accu-
rate identification of the anatomical location of the man-
dibular foramen, which varies in different patients [19],
which was confirmed in our study.

In this regard, it is relevant to determine clear ana-
tomical landmarks that can be established with the help
of CT. Let’s pay attention to the fact that the main purpose
of blockade anesthesia of the mandible is to anesthetize

the posterior branch of the mandibular nerve and its dis-
tal branches [20]. The extraosseous course of the man-
dibular nerve takes place mainly in the pterygoid-man-
dibular space (PMS) [5]. However, the difficulty is that
the KNP is not located on the CT with a step of more
than 3 mm [18].

Similar results can be found in the work of Caillieux
N. etal.[6]. The aim of the study is Caillieux N. etal. there
was the creation of an angulator for the blockade of the in-
ferior alveolar nerve. Analysis of 40 axial tomodensitomet-
ric sections made it possible to design and save the most
suitable angulator configuration. The angulator is con-
figured for reliable and reproducible injection of an an-
algesic solution above and behind the mandibular open-
ing for infiltration of the inferior alveolar nerve [21].
The results obtained using the angulator confirm the re-
sults of the tomodensitometric approach, which allowed
it to be configured: three-dimensional reconstructions
showed that the tip of the needle is located in 91.6% of cas-
es in the posterior upper quadrant at a distance from 7.0
to 14.0 mm anteriorly from the posterior edge of the low-
er jaw branch [22]. With manual infiltration, positive an-
esthesia results were obtained only in 58.3% of cases [6].

In this regard, clinical studies should be conduct-
ed to evaluate the effectiveness of the angulator in a larg-
er population of patients. Note that there was no control
group in this work.

Although there are many methods of lower alveolar
nerve blockade described in the literature, most dentists
still use the traditional method of blockade. To choose
the most appropriate technique, the dentist must be fully
aware of the various stages. Similarly, it is necessary to rec-
ognize and take into account the advantages and disad-
vantages of each approach, as well as the indications as-
sociated with their application [11, 23, 24].

Taking into account the topographical and ana-
tomical features of the mandibular nerve when passing
it in the submandibular and pterygoid-mandibular spac-
es, S.N. Weisblat’s statement that the most reliable target
points of blockades should be considered the places of ex-
it of the nerve from the oval and its entry into the man-
dibular foramen is a fundamental recommendation when
conducting known blockade techniques and developing
new ones [25]. For a more accurate technique of anesthe-
sia of the mandibular foramen, it is advisable to use ana-
tomical guidelines and recommendations previously pro-
posed by us.

Operative Surgery and Clinical Anatomy, 2022, vol. 6, no 2
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Conclusions

1. The distance from the mandibular edge to the fora-
men was large and vary depending on the side (right 14.43
=0.38mm, left 14.61= 0.33 mm).

2. The distance from the canine to the injection point
on the opposite side had an average positive correlation
with the sex, the distance from the mesiobuccal surface
of the first mandibular molar and the point of contact
of the 1*t and 2" maxillar molars (p<0.05)

3.The study of the electrical excitability of the pulp
of 1 molar after anesthesia with a drug based on 4% artic-
aine with epinephrine 1:200.000 (Inibsa Dental) accord-
ing to the proposed method showed a consistent decrease
in time, reaching 88.2 uA at the 5" minute of the study,
which indicates the high efficiency of the proposed meth-
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