
ISSN 2077-4214. Вісник проблем біології і медицини – 2021 – Вип. 2 (160) 323

СТОМАТОЛОГІЯ
ANALYSIS OF THE STUDY OF 2% LIDOCAINE HYDROCHLORIDE SOLUTION HEPATOTOXICITY AT VARIOUS 

NUMBER OF INJECTIONS IN THE EXPERIMENT
Pohodenko-Chudakova I. O., Maksimovich E. V., Kuznetsov Y. O.
Abstract. The aim of the study was to analyze the differences in morphological preparations of liver tissue with 

different numbers of injections of 2% lidocaine hydrochloride solution into the head and neck region of experimen-
tal animals.

Objects and methods. Experimental studies were carried out on 10 male laboratory white mice, which were 
injected with a 2% solution of lidocaine hydrochloride according to the technique developed by us into the subman-
dibular region (a variant of mandibular anesthesia with an extraoral access) every 3-4 days (1, 3, 7, 11, 15 days, total 
5 injection) in average therapeutic doses, based on the data of clinical pharmacology. Liver tissue was taken from the 
objects withdrawn from the experiment for pathohistological examination.

Results. In the study of liver preparations, after the first injection of 2% lidocaine hydrochloride, multiple foci of 
necrosis of hepatocytes with or without perifocal inflammatory reaction, different in shape and size, were revealed. 
After second injection of local anesthetic, moderate parenchymal and interstitial edema, small foci of necrosis of 
hepatocytes, mainly centrilobular and near the central veins, with a perifocal cellular inflammatory reaction were 
observed morphologically. In single portal tracts, an inflammatory reaction and mild cholestasis are noted. After 
third injections of local anesthetic morphologically, the liver we revealed: plethora, foci of necrosis of hepatocytes 
with a perifocal inflammatory reaction, focal inflammatory infiltration of many portal tracts, moderate nuclear poly-
morphism, fatty degeneration of hepatocytes. After fourth injections of a 2% solution of lidocaine hydrochloride in 
liver preparations, we revealed plethora, small and large foci of necrosis of hepatocytes with a perifocal inflamma-
tory reaction, focal inflammatory infiltration of the portal tracts, moderate nuclear polymorphism, fatty degenera-
tion of hepatocytes. After fifth injections of local anesthetic in the liver, nuclear polymorphism was noted, multiple, 
mainly large, foci of necrosis of hepatocytes with a perifocal inflammatory reaction, inflammatory infiltration of the 
portal tracts, intraductal, cholestasis, inflammatory infiltration around the central veins, eosinophilic intranuclear 
inclusions were detected in some nuclei hepatocytes.

Conclusion. As a result of the study, it was revealed that even after the firstinjection of a 2% solution of lidocaine 
hydrochloride, hepatotoxicity was detected, and it increases with the number of injections of this local anesthetic 
in the head and neck region.
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The connection of the publication with planned re-
search works. The topic of scientific research work of 
the Department of Oral Surgery of the educational in-
stitution “Belarusian State Medical University” in 2018-
2022 is “Prediction, diagnostics, treatment, prevention 
of complications and rehabilitation of patients with sur-
gical pathology of the maxillofacial region” (State regis-
ter No. 20180755 of 25.05.2018).

Introduction. The most common non-endogenous 
inflammatory diseases of the maxillofacial region in-
clude boils [1]. Questions related to the development of 
this pathology are relevant not only for dental surgeons, 
maxillofacial surgeons and otorhinolaryngologists, but 
also for general surgeons and dermatologists [2].

Special attention should be paid to the rehabilita-
tion of patients with boils in the maxillofacial region and 
neck, since incisions during primary surgical treatment 
(PST) of the infectious and inflammatory focus are car-

ried out by external access. Taking this into account, it is 
necessary to strive for the most aesthetic result of sur-
gical treatment in the shortest possible time, in order 
to prevent psychodogic discomfort in this category of 
patients [3, 4].

At the same time, the issue of wound healing and 
treatment remains one of the most urgent in modern 
medicine. The big difficulties in the trratment of these 
patients are diagnosis, prediction of the course of the 
pathological process, determination of adequate tac-
tics, subject to strict compliance with the basic princi-
ples of treatment of purulent wounds and wound infec-
tion. It should be emphasized that the limited possibility 
of using standard methods of treatment and prevention 
of complications is associated with an increase in the 
number of observations of allergic reactions in the pop-
ulation. This fact is the reason for attracting non-drug 
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therapeutic effects, including acupuncture, to the prac-
tice of maxillofacial surgeons [5, 6, 7, 8].

At present, the method of electro-acupuncture ther-
apy (EAT) has found wide application in somatic diseases 
[9], and has also become widely used in the postopera-
tive treatment and medical rehabilitation of patients 
with surgical pathology of the maxillofacial region and 
neck [10, 11], including patients with infectious and in-
flammatory processes of non-ontogenic origin [12]. EAT 
has advantages over classical acupuncture, as it is non-
invasive, non-traumatic and well tolerated by patients. 
In addition, most devices designed for electroacupunc-
ture have a number of additional functions that allow to 
search for acupuncture points (AP), conduct microelec-
trophoresis of medicinal products in the projection of 
AP, as well as act on several AP simultaneously, exerting 
an action in the mode of automatic switching of the cur-
rent polarity, constant, pulsed and modulated currents 
[13].

However, in the available sources of special litera-
ture, there is no information about studies contain-
ing the results of the use of electroacupuncture in the 
complex treatment of boils of the maxillofacial area 
and neck. There is no data on the results of comparison 
when using EAT as part of a complex treatment with the 
standard complex treatment of this disease.

Each of facts, as well as all of them together justify 
the expediency of the undertaken research and confirm 
its relevance.

The aim of the study was to perform a comparative 
assessment of the area of inflammatory infiltrate in pa-
tients with a boil of the maxillofacial region and neck in 
dynamics during standard postoperative treatment and 
when used in the treatment and rehabilitation complex 
of electroacupuncture therapy.

Object and methods of the research. The area of in-
flammatory infiltrate was measured in 40 patients with 
a diagnosis of maxillofacial and neck furuncle, whose 
age ranged from 18 to 58 years. All patients were di-
vided into 2 groups, each of which included 10 men and 
10 women.

The study was performed in accordance with the 
basic bioethical norms of the Helsinki Declaration of 
the World Medical Association on the Ethical Principles 
of Medical Research, as amended (2000, as amended 
in 2008), the Universal Declaration on Bioethics and 
Human Rights (1997), the Council of Europe Convention 
on Human Rights and Biomedicine (1997) [14]. All nec-
essary measures were taken to ensure the anonymity 
of patients.

The study was preceded by a positive conclusion of 
the bioethical commission of the Belarusian State Medi-
cal University.

The conditions for inclusion of patients in the study 
included the following items: age over 18 years; diag-
nosis-maxillofacial furuncle; absence of a history of so-
matic diseases, injuries, operations (except for the PST 
performed on the maxillofacial furuncle); availability of 
voluntary informed consent to participate in the study.

The first group received standard complex treatment 
which included carrying out PST of the infectious and 
inflammatory focus, followed by daily dressings with 
drainage replacement, a anti-inflammatory drug therapy 
(antibacterial, antihistamines, general tonic drugs and 
antiplatelet agent-acetylsalicylic acid (“Aspirin”)). Also, 

after the acute phase of inflammation was stopped, 
the wound was cleaned and the growth of granulations 
began, patients were prescribed physiotherapy [15].

In the second group of patients, the standard course 
of treatment was carried out in the same volume. How-
ever, instead of physical therapy, a course of EAT was 
prescribed, in which the effect was carried out in accor-
dance with the instructions for use by I. O. Pohodenko-
Chudakova, M. S. Fleryanovitch, A.  P. Sivakov (2021) 
[16].

Since the inflammatory process develops around the 
hair follicle in boils in most cases the infiltrate has the 
shape of a circle, therefore its area was calculated using 
the following formula:

S=πr2, (1)
where S is the area of the circle (cm2), π is a num-

ber equal to 3.14, and r is the radius of the circle (cm). 
The measurements were carried out using a caliper, pre-
treated with an antiseptic solution. The data obtained 
was fixed in square centimeters (cm2) [17].

This examination was carried out in dynamics three 
times during daily dressings of patients with boils of the 
maxillofacial region and neck: the 1st study – before the 
surgical stage of treatment; the 2nd study – on the 3rd 
day after the PHO of the infectious and inflammatory 
focus; the 3rd study – on the 5th day after the operation.

The obtained data were subjected to statistical pro-
cessing using the application software package “Statis-
tica 10.0” and “Exel”. The median (Me), lower 25th and 
upper 75th quartiles were calculated. The Wilcoxon test 
(T) and the Friedman test – χ2 (chi-square) were used 
to compare the differences in the dependent variables 
in dynamics. Based on the Mann-Whitney test (U-test), 
two samples of quantitative data were compared. The 
obtained result was considered statistically significant 
if the probability of differences did not exceed 5% 
(p<0.05) [18].

The results of the study and their discussion. In 
the course of the study, it was found that the average 
age of patients in the first group was 31.0 (26.0-35.0) 
years, and the second – 22.0 (20.0-32.0), with χ2=3.42; 
p=0.038. Thus, these groups had no significant differ-
ences in age.

In the 1st study in patients of the first group, the size 
of the infiltrate was 4.5 (3.9-5.0) cm2, in patients of the 
second group it was 4.3 (3.9-5.1) cm2. Using the Kruskal-
Wallis test (H=0.0018; p=0.97), there were no significant 
differences between the selected groups.

In the 2nd study, patients of the same group showed 
a decrease in the average value of the infiltrate area to 
4.10 (3.9-4.6) cm2, but it was not reliable relative to the 
Wilcoxon test when compared with the results of the 
1st study.

In the 3rd study, the area of the inflammatory  
infiltrate decreased to 2.9 (2.0-3.0) cm2, which was sig-
nificant (T2-3=0.0; p<0.001). At the same time, assess-
ing the dynamics of the indicator from the 1st study to 
the 3rd in the first group, based on the Friedman crite-
rion, where χ2=35.74; p<0.001, a significant decrease in 
the area of the infectious and inflammatory focus was 
found.

In patients of the second group, the median value of 
the infiltrate area in the 2nd study was 3.5 (3.0-4.0) cm2 
and was characterized by a significant decrease in com-
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parison with the 1st study according to the Wilcoxon 
criterion (T1-2=0.0; p<0.001).

In the 3rd study, the size of the infiltrate was 2.9 (2.0-
3.0) cm2, which also indicated a significant decrease in 
its area

(T2-3=0.0; p<0.001). Assessing the dynamics of the 
indicator from the 1st study to the 3rd in the second 
group, based on the Friedman criterion, where χ2=40.0; 
p<0.001, there are grounds to conclude that the dynam-
ics was directed towards a decrease in the area of infec-
tious and inflammatory infiltrate.

At the same time, when comparing the results of 
two groups of patients with a boil of the maxillofacial 
region and neck, in the 2nd study, a significant differ-
ence was found in the indicators with a predominance 
of positive changes in persons belonging to the second 
group (U=73.0; p=0.001).

The achieved result in the second group was stable, 
as evidenced by the comparative assessment carried 
out in the 3rd study according to the Mann-Whitney cri-
terion (U=52.0; p<0.001).

The results of the performed studies in patients with 
boils of the maxillofacial region and neck demonstrate 
a significant reduction in the area of inflammatory in-
filtrate in both selected groups of patients. At the same 
time, in the first group, a directed decrease in the value 
of the infiltrate area was observed only on the 5th day 
of observation in the postoperative period. At the same 
time, in patients of the second group, similar changes 
were detected in the 2nd study – 2 days earlier. Taking 

into account the fact that the groups of patients were 
comparable in terms of gender, age, somatic status and 
the standard set of treatment and rehabilitation mea-
sures, the positive result obtained in the second group 
of patients can be fully attributed to the use of elec-
troacupuncture in the treatment. This is consistent with 
the results of experimental studies [19] and does not 
contradict the information presented in the available 
specialized literature [2, 20].

Conclusion. A comparative comparison of the dy-
namics of the area of inflammatory infiltrate in patients 
with furuncles of the maxillofacial region and neck dur-
ing standard postoperative treatment and when used in 
the treatment and rehabilitation complex of electroacu-
puncture revealed the advantage of using the latter, 
providing the ability to stop the inflammatory infiltrate 
two days earlier. This will improve both immediate and 
long-term treatment outcomes, improve the patient’s 
quality of life, and increase the level of specialized medi-
cal care provided to the general population.

The prospect of further research.The presented 
results are the actual justification for the study of the 
clinical effectiveness of the use of electroacupuncture 
as part of a complex of therapeutic and rehabilitation 
measures in patients with boils of the maxillofacial re-
gion and neck both at the end of the course of inpatient 
treatment and in the long-term period which will be 
the basis for recommending a wider introduction of the 
method into clinical practice for providing specialized 
medical care to patients of this category.
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ПОРІВНЯЛЬНА ОЦІНКА ДИНАМІКИ ПЛОЩІ ЗАПАЛЬНОГО ІНФІЛЬТРАТУ У ПАЦІЄНТІВЗ ФУРУНКУЛАМИ ЩЕ-
ЛЕПНО-ЛИЦЕВОЇ ДІЛЯНКИ ТА ШИЇ ПРИ РІЗНИХ ПІДХОДАХ ДО КОМПЛЕКСНОГО ПІСЛЯОПЕРАЦІЙНОГО ЛІКУ-
ВАННЯ

Походенько-Чудакова І. О., Флер’янович М. С., Кузнєцов Я. O.
Резюме. Вступ. До найбільш часто виникаючих неодонтогенних запальних захворювань щелепно-лице-

вої ділянки відносять фурункули. Мета дослідження – здійснити порівняльну оцінку площі запального ін-
фільтрату у пацієнтів з фурункулом щелепно-лицевої ділянки та шиї в динаміці при проведенні стандартного 
лікування і при використанні в його складі електрорефлексотерапії (ЕРТ). Об’єкти і методи. Дослідження 
проводили у 40 пацієнтів з діагнозом фурункул щелепно-лицевої ділянки та шиї, віком 18-58 років. Всі пацієн-
ти були розділені на дві групи, кожна з яких включала 10 чоловіків і 10 жінок. Перша группа отримувала стан-
дартнее комплексне лікування (первинну хірургічну обробку інфекційно-запального вогнища, з подальшими 
щоденними перев’язками із заміною дренажу, курсом протизапальної лікарської терапії, фізіотерапією). Па-
цієнтам другої групи у складі курсу лікування замість фізіотерапії призначали ЕРТ. Оскільки при фурункулах 
запальний інфільтрат має форму кола, то його площу обчислювали за формулою площі кола. Обстеження 
проводили тричі: до операції, на 3 добу і на 5 добу після операції. Отримані дані опрацьовувалися статистич-
но. Результати демонструють достовірне зменшення площі запального інфільтрату в осіб обох груп. При 
цьому у першої групи, спрямоване зменшення площі інфільтрату було відзначено на 5 добу після операції. 
У той же час у пацієнтів другої групи подібні зміни були виявлені на дві доби раніше. З урахуванням того, що 
групи пацієнтів були порівнянні за статтю, віком, соматичним статусом і проведеним стандартним лікуван-
ням, отриманий позитивний результат у осіб другої групи може бути віднесений на рахунок ЕРТ. Висновок. 
Порівняльна оцінка динаміки зміни площі запального інфільтрату у пацієнтів з фурункулом щелепно-лицевої 
ділянки і шиї при проведенні стандартного післяопераційного лікування і при використанні в його складі ЕРТ 
виявило перевагу застосування останньої, що забезпечує можливість на дві доби раніше купірувати запаль-
ний інфільтрат, покращує безпосередній і віддалений результати лікування, підвищує якість життя пацієнтів. 
Перспектива подальших досліджень. Представлені результати є фактичним обґрунтуванням для досліджен-
ня клінічної ефективності застосування ЕРТ у складі комплексу лікувально-реабілітаційних заходів у пацієнтів 
з фурункулами щелепно-лицевої ділянки та шиї як при завершенні курсу стаціонарного лікування, так і у 
віддаленому періоді, що буде підставою для рекомендації більш широкого впровадження методу в клінічну 
практику для надання спеціалізованої медичної допомоги хворим зазначеної категорії.

Ключові слова: запальний інфільтрат, фурункул, щелепно-лицьова ділянка, післяопераційне лікування, 
площа інфільтрату.

COMPARATIVE ASSESSMENT OF DYNAMICS OF INFLAMMATORY INFILTRATE AREA IN PATIENTSWITH BOILS IN 
MAXILLOFACIAL AREA AND NECKWITH DIFFERENT APPROACHES TO COMPLEX POSTOPERATIVE TREATMENT

Pohodenko-Chudakova I. O., Fleryanovitch M. S., Kuznetsov Y. O.
Abstract. The aim of the work is to carry out a comparative assessment of the area of inflammatory infiltrate in 

patients with furuncles in the maxillofacial area and neck in dynamics during standard treatment and when using 
electro-acupuncture therapy (EAT) in its composition. Objects and methods. The study was carried out in 40 patients 
with  diagnosis of furuncle of the maxillofacial region and neck, aged 18-58 years. All patients were divided into two 
groups, each consisting of 10 men and 10 women. The first group received standard complex treatment (primary 
surgical treatment of an infectious and inflammatory focus followed by daily dressings with drainage replacement, a 
course of anti-inflammatory drug therapy, and physical therapy). The second group has EAT instead of physiotherapy. 
Since the inflammatory infiltrate in boils has the shape of a circle, its area was calculated using the formula of the 
area of the circle. The examination was performed three times: before the operation, on the 3rd day and on the 5th 
day after the operation. The obtained data were subjected to statistical processing. The results show a significant 
reduction in the area of inflammatory infiltrate in both groups. At the same time, in the first group, a directed 
decrease in the area of the infiltrate was noted on the 5th day after the operation. At the same time, in patients of 
the second group, such changes were found 2 days earlier. Taking into account the fact that the groups of patients 
were comparable in gender, age, somatic status and standard treatment, the positive result obtained in the second 
group can be attributed to EAT. Conclusion. Comparative assessment of the dynamics of the area of inflammatory 
infiltrate in patients with a boil of the maxillofacial region and neck during standard postoperative treatment and 
when using EAT in its composition revealed the advantage of using the latter which provides an opportunity to stop 
the inflammatory infiltrate two days earlier, improves the immediate and long-term results of treatment, improves 
the quality of life of patients.
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