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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objects withdrawn from the experiment for pathohistological examination.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=nr?, (1)

where S is the area of the circle (cm?), rtis 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 (cm?) [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 — x2 (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 x*=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) cm?, in patients of the
second group it was 4.3 (3.9-5.1) cm?. 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) cm?, 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) cm?, 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 x?=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) cm?
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) cm?, 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 x*=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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NOPIBHAJIbHA OLIIHKA AUHAMIKU NNOLLI 3ANA/IbHOTO IHOINILTPATY Y NMALLIEHTIB3 PYPYHKY/TIAMMU LLIE-
NENHO-MUEBOI AINAHKM TA LLWT NPU PISHUX MIAXOAAX A0 KOMMJIEKCHOIO NICAAOMNEPALIMHOIO NIKY-
BAHHA

NoxopeHbKo-Yyaakosa l. O., Pnep’aHosuy M. C., KysHeuos f. O.

Pestome. Bcmyn. o Halbinbll 4acTo BUHUKAOUYMX HEOLOHTOrEHHMX 3anaibHUX 3aXBOPIOBAHb LWenenHo-nunLe-
BOI AiNAHKM BigHOCATb GypyHKRYAU. Mema AocnigHeHHa — 34iMCHUTM NOPIBHAIbHY OLLIHKY MOLL 3anasibHOro iH-
binbTpaTy y NauieHTiB 3 GYPYHKYIOM WeNenHo-MLEBOI AiNAHKM Ta WWT B ANHAMIL NPU NpoBeAeHHi CTaHAAPTHOTO
NiKyBaHHA i NPU BUKOPUCTaHHI B MOro ckaagi enektpopednekcorepanii (EPT). 06’ekmu i memoou. [JocnigxeHHs
nposoamaun y 40 naLieHTiB 3 giarHo3oM GypyHKYA WenenHo-n1MLeBol AiNSHKK Ta Wui, Bikom 18-58 pokis. Bci naujieH-
Tn 6ynv po3aineHi Ha ABi rpynu, KOXKHa 3 SKMX BKAtoYana 10 yonosikis i 10 »KiHOK. MNeplwa rpynna oTpMmyBana CTaH-
AapTHee KOMMNJIEKCHe NiKyBaHHA (MepBUHHY XipypriuHy 06pobKy iHpeKLiMHO-3ananbHOro BOrHULLA, 3 NoAabLIMMKU
LLOAEHHMMM NepeB’A3KaMu i3 3aMiHOIO ApPeHaKy, KYPCOM NpoTu3ananbHoi NikapcbKoi Tepanii, ¢pisiotepanieto). MNa-
LiEHTaM Apyroi rpynu y CKNaai Kypcy NikyBaHHA 3amicTb ¢isioTepanii npusHayanu EPT. OckinbKku npu GpypyHKynax
3anasnbHUI iHINBTPAT Mmae dopmy Kosa, TO Moro naouly obuncatoBanm 3a popmynoto naow,i Kona. O6CTerKeHHsA
NpoBOAMM TPUMi: A0 onepauii, Ha 3 foby i Ha 5 foby nicnsa onepauii. OTpMMaHI AaHi onNpaLbOBYBaNNUCA CTATUCTMY-
HO. Pe3ysemamu [eMOHCTPYIOTb AOCTOBIpPHE 3MEHLUEHHA MAOLW,i 3ananbHOro iHinbTpaTy B 0ci6 obox rpyn. Mpu
LbOMY Y NepLuoi rpynu, CNpAMOBaHe 3MeHLeHHA naow,i iHbinbTpaTy 6yno Bia3HaveHO Ha 5 foby nicna onepadii.
Y TOW }Ke Yac y NauienHTiB Apyroi rpynu nogibHi 3miHm 6yamn BUABAEHI Ha ABi 06U paHilwe. 3 ypaxyBaHHAM TOro, WO
rpynu naujieHTiB 6yan NOPiBHAHHI 3@ CTATTIO, BiIKOM, COMAaTUYHMM CTaTyCOM i NPOBEAEHUM CTaHAAPTHUM /iKyBaH-
HAM, OTPMMaHWI NMO3UTUBHWUIN pe3ynbTaT y ocib gpyroi rpynu moxke 6yTy BigHeceHWin Ha paxyHOK EPT. BucHOBOK.
MopiBHAMbHA OLiHKA AMHAMIKM 3MiHM NIOLW,i 3aMafibHOTO iHINBTPATY Y NALLIEHTIB 3 YPYHKY/IOM LLENEenHOo-TMULEBOI
OiNAHKM | WWi Npy NpoBeAeHHi CTaHAaPTHOrOo MicasonepaL,imHOro NikyBaHHA | Py BUKOPUCTaHHI B Moro cknagi EPT
BMABW/IO NepeBary 3aCTOCyBaHHA OCTaHHbOI, Lo 3abe3neyye MOXKAUBICTb Ha ABi 06U paHiwe KynipyBaTy 3ananb-
HUI iHINbTPAT, NOKpallye 6e3nocepenHit i BiaganeHUn pe3ynbTaTv NiKyBaHHSA, NiABULLYE AKICTb XKUTTA NaLiEHTIB.
Mepcrnekmusa nodanbuwiux 0ocnioxnceHs. NpeacTaBneHi pesynbtati € GakTUYHUM OBrPYHTYBAHHAM A1A AOCAIAKEH-
HSA KNiHIYHOT edeKTUBHOCTI 3acTocyBaHHA EPT y cknai KoMnaeKcy NikyBanbHO-peabiniTauiMH1X 3aX04iB y NauieHTIB
3 QYpYHKYNaMU LWenenHo-1MLeBol AiNAHKM Ta WKT AK NPWU 3aBePLUEHHI Kypcy CTaLiOHAapHOTO NiKyBaHHA, TaK iy
BigAaneHomy nepiogi, Wo 6yae nigcraBoto AnA peKomeHaaLil 6inbll LWMPOKOro BNpoBaaKeHHA METOAY B K/iHIYHY
NPAKTUKY A1A HaJaHHA cnewianizoBaHOi MeaUYHOT 4ONOMOTrM XBOPUM 3a3HAYeHOI KaTeropii.

KntouoBi cnoBa: 3ananbHUi iHOINBTPAT, GYpPYHKYA, LWeNenHO-INLbOBa AiNsSHKA, nicasonepaLiiHe NikyBaHHS,
naowa iHpinbTpaTy.

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.

Keywords: inflammatory infiltrate, furuncle, maxillofacial area, postoperative treatment, infiltrate area.
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