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Comparative analysis of different methods of retraction of the left lobe
of the liver during laparoscopic sleeve gastrectomy
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The global obesity epidemic has led to the increasing popularity of bariatric surgeries. Laparoscopic sleeve
gastrectomy is currently the most popular bariatric procedure for obesity. Retracting of the left liver lobe during
laparoscopic sleeve gastrectomy is important for achieving an optimal surgical field.

Aim. The aim of our study was to evaluate the results of using different methods of retraction of the left liver
lobe during laparoscopic sleeve gastrectomy in patients with morbid obesity.

Materials and methods. The 86 patients who underwent laparoscopic sleeve gastrectomy were divided into three
groups based on the liver retraction method used: group 1 (ENDO RETRACT™ II), group 2 (Nathanson) and
group 3 (Clickline Surgical Sponge Holder). All groups were evaluated in terms of demographic characteristics;
liver function tests just before surgery and on the 1t and 2" postoperative day (POD); developing complications
and length of hospital stay.

Results. The groups did not differ significantly in terms of demographic characteristics (p > 0.05). The Nathanson
liver retractor (group 2) caused a significant rise in ALT and AST at POD 1 and POD 2 compared with group
1and 3 (p < 0.05). The ENDO RETRACT™ Il liver retractor (group 1) caused a higher incidence of liver injury
than other groups. It led to statistical significance prolonged total operation time (p = 0.003), increased blood
loss (p = 0.002) and prolonged postoperative hospital stay (p = 0.001) compared with other groups.

Conclusions. The technique of left lobe retraction during laparoscopic sleeve gastrectomy using Clickline Sur-
gical Sponge Holder is safe and effective. The use of this technique causes significantly less measurable liver
damage and does not lead to an increase in the level of liver enzymes.

Modern medical technology. 2023;(3):5-11

MopiBHAALHUI aHAAI3 BUKOPUCTAHHA Pi3HUX METOAMK peTpaKLii AiBoi AOAI NeYiHKK
nia yac AanapocKoNiuHoOi pyKaBHOI pe3eKuji WAYHKa

0. 0. KanawuHikos, O. 10. YceHko, . M. Toaypos, C. B. KoctoxHo

mobanbHa enifemist oxupiHHA Npu3Bena Ao 36inbLUeHHs nonynspHocTi 6apiaTpruiHnx onepaLii. lanapockoniyHa
pykaBHa pe3ekLuis LWyHka — HaunonynapHiwa 6apiaTpuyHa onepawis nig Yac nikyBaHHS OXWPIHHS. PeTpakLis
niBOI A0NI NEYiHKK Nif Yac NanapockoniYHOT PyKaBHOI pe3eKLii LLMYHKA € OFHIE0 3 KNIOYOBWX CKNaA0BMX yCniL-
HOrO BMKOHaHHS onepaluii.

MeTa po60TH — OLHATY pe3ynbTaT BUKOPUCTAHHS Pi3HUX METOAMK peTpakLii NiBoi YacTkv nevyiHku mig yac
nanapockoniYHoi pykaBHOI pe3ekLii LUNyHKa y XBOpUX Ha MOpOigHe OXMPIHHS.

Marepianu Ta MmeTogu. JlanapockoniyHy pykaBHy pe3ekLito LunyHka BUKoHanu 86 navieHTam, SK1X noginunm Ha
TPU IPYnM 3anexHo Bif BUKOPUCTAHOI METOAMKM peTpakLii niBoi goni neviHku: rpyna 1 — ENDO RETRACT™ I,
rpyna 2 — Nathanson, rpyna 3 — Clickline Surgical Sponge Holder. [pynu o6cTexeHyx oLiHioBanu 3a gemorpa-
iYHMMM XapaKTepPUCTIKaMI, BU3HAYanM piBHI NeYviHKoBMX dhepMeHTiB GeanocepeaHbo nepen onepadieto, Ha 1
Ta 2 nicnsonepaviinHi fobu, dikcysany KinbkicTb eni3ofiB yeknagHeHs i Tpusanictb nepebyBaHHs B CTaLioHapi.

Pesynbratu. pynu sictasHi 3a gemorpadiuHnmu xapaktepuctikamu (p > 0,05). Y gpyrint rpyni nauiexTis y
nepLuy Ta Apyry nicnsionepadiiHi 1o6u 3adikCoBaHO CTAaTUCTUYHO 3HAYYLLY eneBaLito NeYiHKoBUX (epPMEHTIB
(AnAT Ta AcAT) NOpiBHAHO 3 AOOMEPALIHIMI 3HAYEHHAMM. BU3HaUMIM Takox CTaTUCTUYHO 3HAYYLLY Pi3HNLIO
3a MefiaHamu neviHKoBMX hepMeHTIB Yy NepLly Ta Apyry nicnsionepavuiiti 4o6W NOpIBHAHO 3 BiANOBIAHUMM
nokasHukammn B nepLuii i Tpetini rpynax (p < 0,05). Hanbinbluy KinbkicTb BUNAZKiB NOLIKOMKEHHS NapeHXiMu
neviHk1 BCTaHoBunu y rpyni 1, ae Bukopuctoryeann ENDO RETRACT™ II.

Lle cnpuynHmno ctatmcTYHO 3HauyLLy NpomoHraLito 3aranbHoi TpueanocTi onepadii (p = 0,003), 36inbLueHHs
kpoBoBTpaTy (p = 0,002) Ta TpuBaniwe nepedysaHHs B ctauioHapi (p = 0,001) NOPIBHSHO 3 iHLLUUMW rpynamu.
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BucHoBku. TexHika peTpakLii niBoi goni neviHk1 nig Yac nanapockoniyHol pykaBHOI pe3ekuii neviHki 3a go-
nomoroto ry6kotpumada Clickline Surgical Sponge Holder € 6e3neqHoto Ta edekTnBHOW0. BukopuctanHs wiei
METOAMKM CMPUSIE 3MEHLLEHHIO BUNAAKIB MOLUKOMKEHb NapeHXiMW NEYiHKK i He NpWU3BOAUTL A0 MiABULLEHHS

PiBHS NEYiHKOBUX (DEPMEHTIB.

CyuacHi MeauuHi TexHoorii. 2023. Ne 3(58). C. 5-11

According to the World Health Organization, obesity has long
been an epidemic worldwide, affecting people regardless to age,
gender, race, or geographic location. Being overweight is one
of the key factors in the development of insulin resistance, and
subsequently the development of diabetes mellitus. In addition,
obesity, associated with the metabolic syndrome, worsens the
course of diseases of the musculoskeletal system, cardiovascular,
respiratory, digestive and reproductive systems [1].

A number of meta-analyses and randomized clinical trials
have shown the benefits of bariatric surgery over conservative
treatments for obesity and related metabolic disorders [2].

Bariatric surgery has made a dramatic breakthrough over the
past decade, and its popularity is only growing every year. This
is confirmed by the increasing number of operations on all conti-
nents. Thus, if 146 thousand of them were performed worldwide
in 2003, then their number reached more than 685 thousand in
2016. Among the wide range of bariatric surgeries, laparoscopic
sleeve gastrectomy (LSG) has confidently taken the leading
position as the most performed bariatric surgery in the world [3].

Alarge number of publications demonstrate its effectiveness
and safety in the early and late postoperative period, sustained
and long-term reduction of overweight and compensation for
concomitant metabolic disorders, primarily type 2 diabetes [2].

Due to the development of medical technology and the im-
provement of surgical skills, minimally invasive approaches have
become a higher priority in almost all areas of surgery, including
bariatric surgery [3]. During laparoscopic gastric surgery, ade-
quate retraction of the left lobe of the liver is one of the key points
of its successful performance. An enlarged left lobe of the liver,
usually due to non-alcoholic fatty liver disease (NAFLD), occurs
in 90 % of patients with morbid obesity [4]. It, in turn, significantly
interferes with LSG and can cause intra-abdominal bleeding due
to liver injury. That is why the choice of hepatic retractor can play
a key role in the successful performance of LSG. There are few
publications in the literature that analyze the effectiveness of
various methods of left lobe retraction during LSG and assess
their safety for the patient.

Aim
The aim of our study was to evaluate the results of using

different methods of retraction of the left lobe of the liver during
laparoscopic sleeve gastrectomy in patients with morbid obesity.

Materials and methods

This retrospective study was based on an analysis of the
treatment outcomes of 86 patients who underwent LSG.

The patients involved in this study were divided into 3 groups.
The first group included 27 patients in whom the ENDO

RETRACT™ Il by Auto Suture was used for retraction of the left
lobe of the liver. The second group included 27 patients in whom
the Nathanson retraction system by Karl Storz was used and the
third group included 32 patients in whom the Clickline Surgical
Sponge Holder Set for Atraumatic Tissue by Karl Storz for left
liver lobe retraction was used. The methods of left liver retraction
are shown in Fig. 1.

Besides age and sex, the following anthropometric para-
meters were assessed: body weight (kg), body mass index (BMI)
(kg/m?) and excess body weight (kg).

The laboratory parameters analyzed in this study were alanine
aminotransferase (ALT, IU/l), aspartate aminotransferase (AST,
[U/), and total bilirubin (mg/dl) preoperatively, on the first and
second day after surgery.

The results of surgical treatment were evaluated according
to the following criteria: total operation time, intraoperative liver
injury, blood loss, and hospital stay after surgery.

The technique of LSG surgery. The traditional scheme of
trocar placement was used to perform the operation. After the
formation of the pneumoperitoneum, the first step was to mobilize
the stomach. Using LigaSure electrosurgical instruments on a
12 mm (36 Fr) calibration tube, the great curvature and the bot-
tom of the stomach were mobilized with electrical ligation of the
gastric branches of the right and left gastroesophageal vessels,
short vessels and the posterior gastric artery with mandatory
crossing of the gastroduodenal ligament and visualization of
the left crus of the diaphragm. The latter is a criterion for the
adequacy of mobilization in the gastric fundus. The initial level
of mobilization of the large curvature was at a distance of 4 cm
from the pylorus. After that, the calibration tube was passed into
the duodenum and its position along the small curvature was
ensured. Using linear suturing devices Echelon Flex (Ethicon) or
Endo GIA (Medtronic), a staged vertical resection of the stomach
was performed on a 12 mm (36 Fr) calibration tube from the level
of 4 cm from the pylorus (initial mobilization point) to the angle of
His, ensuring a gastric tube width of up to 2 cm and a controlled
retreat of the staple suture line from the esophagogastric junction
by 1 cm. The resection stage of the operation was performed with
moderate lateral traction of the large curvature of the stomach
by the assistant strictly behind the line of its mobilization. The
stapler suture line was peritonized on the calibration tube with a
continuous sero-serous suture. During the surgery, each patient
underwent a gastric tube leak test with methylene blue solution
through a nasogastric tube and the operation was completed by
abdominal drainage.

Statistical data processing was performed using the me-
thods of variation and descriptive statistics with the help of the
statistical analysis package SPSS Statistics: An IBM Company,
version 23. Before starting the data analysis, all indicators were
checked for normality of distribution using the Shapiro-Wilco-
xon test and for equality of variances using the Levene’s test.
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Fig. 1. Intraoperative view of the methods of left liver retraction. A: ENDO RETRACT™ |I; B: Nathanson retraction system;

C: Clickline Surgical Sponge Holder Set for Atraumatic Tissue.

Fig. 2. Intraoperative view of the left lobe of the liver injury with the ENDO RETRACT™ |I.

Descriptive statistics such as mean (M) and standard deviation
(SD) (for normal distribution) or median (Me) and interquartile
range [IQR] (for non-normal distribution) were used in the
study. Statistically significant differences in relative indicators
were assessed using the Pearson’s x?-square criterion with the
Yates correction. To evaluate statistically significant differences
in the mean values of quantitative traits between the three
groups, which are subject to the law of normal distribution, the
One-way ANOVA test was used. To compare the mean values
between the three dependent groups, in the case of normal
distribution, the Friedman test was used. In order to determine
the difference in mean values between groups, a posteriori
pairwise comparison was performed using the Wilcoxon (W)
test with Bonferroni correction. The Kruskal-Wallis test was
used to compare the mean values between three independent
groups in the case of non-normal distribution. To assess the
differences between groups, a posteriori pairwise comparison
was performed using the Mann-Whitney (U) test with Bonferroni
correction. Differences in the results were considered statis-
tically significant at p < 0.05, which provides a 95 % proba-

bility level when applying the criterion x? Pearson’s square with
the Yates correction. When assessing the differences between
the three groups, the difference in the results was considered
statistically significant, taking into account the Bonferroni cor-
rection, p = 0.016.

Results

The comparison groups were homogeneous in terms of age,
gender, and anthropometric parameters (p > 0.05). The main
characteristics of patients by group are presented in Table 1.

Despite the fact that the technique of performing LSG was
the same in all patients, the difference in the average total opera-
tion time between the groups reached statistical significance
(p =0.003).

The longest surgical intervention time was recorded in the
first group of patients, in which ENDO RETRACT™ |l was used
for retraction of the left lobe of liver, the average value was
134.1 £ 10.4 minutes. The main criteria for evaluating the results
of surgical treatment are presented in Table 2.

ISSN 2072-9367

CyuacHi MeanuHi TexHonorii. Ne 3(58), avneHb - Bepecerb 2023 p. 7



OpuriHanbHi poochipkeHHA / Original research

Table 1. Patient characteristics (demographic characteristics), M + SD / Me [IQR]

Parameter, Group 1 Group 2 Group 3 p-value
units of measurement (ENDO RETRACT™ i), (Nathanson liver (Clickline Surgical

n=27 retractor), n = 27 Sponge Holder), n = 32
Age, years 379+ 10.8 441+ 123 445+ 116 0.066*
Sex, Male / Female 15M/12F 13M/14F 19M/13F 0.68°
Weight, kg 130.0[125.0; 140.0] 127.0 [114.0; 147.0] 143.7 [117.0; 163.0] 0.181%
BMI, kg/m? 43.4141.0; 50.0] 44,6 [38.9; 48.6] 46.1[41.1;51.9] 0.119*%
Excess body weight, kg 62.0 [58.0; 74.0] 65.3[51.0; 76.0] 74.8[54.7, 89.8] 0.113*

*: One-way ANOVA test; %: Pearson’s x?-square test; * Kruskal-Wallis test.

Table 2. Main intraoperative parameters and length of hospital stay depending on the method of left lobe retraction, M + SD / Me [IQR]

Parameter, Group 1 Group 2 Group 3 p-value
units of measurement (ENDO RETRACT™ i), (Nathanson liver (Clickline Surgical
n=27 retractor), n = 27 Sponge Holder), n = 32
Total operation time, min 1341+ 104 116.7+ 25.6 115.3+ 249 0.003*
Liver injury, n (%) 11(40.7 %) 13.7%) 0(0.0%) 0.0001°
Blood loss, ml 2296+ 99.2 159.3 ¢+ 62.1 175.0+ 554 0.002*
Postoperative hospital stay, days 71[7;8] 5[4;7] 61[5;7] 0.001#
*: One-way ANOVA test; ®: Pearson’s y?-square test; *: Kruskal-Wallis test.
Table 3. Laboratory data of patients, Me [IQR]
Parameter, Group 1 Group 2 Group 3 p-value
units of measurement (ENDO RETRACT™ 1), (Nathanson liver (Clickline Surgical
n=27 retractor), n = 27 Sponge Holder), n = 32
ALT, IU/I Preoperative 24.221.3; 31.1] 31.2[20.9; 41.5] 30.8[26.1; 42.6] 0.083*
POD 1 28.1[21.3; 37.4] 49.2[34.9;61.2] 31.6[22.5; 38.4] 0.001*
POD 2 29.3[21.1;37.0] 52.4 [41.5; 66.7] 32.5[28.2;37.8] 0.001*
p-value 0.87# 0.0001# 0.86*
AST, IU/I Preoperative 27.3[21.6;31.2) 26.7 [16.4; 30.9] 29.7[22.2; 37.6] 0.26*
POD 1 26.4[21.1; 32.4] 39.7 [28.1; 49.8] 25.6[21.0; 29.3] 0.001*
POD 2 31.1[21.4;35.2] 42.3[31.2;54.3] 25.8[17.5; 28.7] 0.001*
p-value 0.29* 0.0001* 0.49*
Total bilirubin, Preoperative 15.1[11.2; 17 4] 13.5[10.8; 15.8] 13.5[11.9; 17.0] 0.49*
me/di POD 1 14.4[12.1; 16.3] 15.4[11.6; 16.7] 15.6 [11.8; 17.7] 0.39*
POD 2 16.2[12.1;17.2] 13.4[11.2;16.7) 14.8 [11.2; 16.5] 0.24*
p-value 0.48* 0.3 0.44#

POD: postoperative day; * Friedman test; *: Kruskal-Wallis test.

The total number of intraoperative injuries of the left lobe
of the liver was 12 cases and the highest number of injuries
was recorded in patients of the first group in whom the ENDO
RETRACT™ Il was used (x? = 23.69; p = 0.0001) (Fig. 2).

In all cases, the injury to the left lobe of the liver required
hemostasis by bipolar coagulation. This, in turn, led to the pro-
longation of total operation time in the first group compared to
the average value in the second and third groups (p = 0.003).

The average blood loss in the first group was 229.6 + 99.2 ml,
in the second - 159.3 £ 62.1 mland 175.0 £ 55.4 mlin the third,
respectively. In all groups, this indicator was clinically insignificant,
but the difference between the groups was statistically significant
(p=0.002).

After a more detailed analysis of the differences between the
groups by a posteriori pairwise comparison using the Bonferroni
test, it was found that a statistically significant difference was re-
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corded between the mean values of the volume of intraoperative
blood loss of the first and second groups and the first and third
groups (p < 0.05). At the same time, there was no statistically
significant difference in the same indicator between the second
and third groups (p > 0.05).

The tactics of patient management in the postoperative pe-
riod were the same. Enteral nutrition was started from the first
postoperative day, the volume of infusion therapy, antibiotic and
thromboprophylaxis was performed according to the protocol of
enhanced recovery after LSG.

All patients involved in the study did not receive hepatotoxic
preparations.

To assess liver function, the level of bilirubin and liver enzymes
(ALT and AST) was analyzed, the median and interquartile range
by group are presented in Table 3.

Before the operation, the median hepatic parameters were
within normal limits and did not differ statistically between the
groups (p > 0.05).

In the second group of patients who underwent retraction of
the left lobe of the liver using the Nathanson retraction system
(Fig. 2), a statistically significant increase in liver enzymes (ALT
and AST) was recorded on the first and second postoperative days
compared with preoperative values. There was also a statistically
significant difference between the median liver enzymes on the
first and second postoperative day compared with similar values
in the first and third groups (p < 0.05). At the same time, bilirubin
was within normal limits in all groups and did not differ statistically
significantly throughout the postoperative period (p > 0.05).

There were no clinically significant symptoms of liver enzyme
elevation in the postoperative period.

There were no reoperations or deaths among the patients
included in the study. However, the median number of days of
hospitalization in the first group was statistically significantly
higher compared to the medians of the second and third groups
(p=0.001).

At the control examination, 1 month after surgery, all patients
in the second group had normalized liver enzymes and returned
to preoperative levels.

Discussion

The tendency of the last decades shows that the number of
people suffering from obesity is steadily increasing from year to
year. Thus, according to the latest data from the World Health
Organization, in 2016, more than 1.9 billion adults (aged 18 years
and older) were overweight, of whom more than 650 million
suffered from obesity [1].

Compared to non-surgical methods of treating obesity, ba-
riatric surgery results in greater weight loss and compensation
for metabolic disorders associated with obesity, primarily type
2 diabetes mellitus [2].

For instance, in one of the fundamental studies, a group of
authors led by Schauer P.R. compared the results of medical treat-
ment and bariatric surgery in patients with diabetes mellitus during
a 5-year follow-up. This prospective randomized controlled trial
included 150 patients. Based on the results, the authors concluded
that patients after bariatric surgery had better glycemic control,

even in patients with a BMI of 27-34 kg/m?, whichin turnled to a
reduction in the use of diabetes and cardiovascular medications.
There was also a significant reduction in excess body weight,
improvement in lipid profile and quality of life indicators compared
to the group of patients who received medical treatment [5].

Since 2014, the most common bariatric intervention has been
LSG. Thus, if in 2011 the percentage of all bariatric operations
performed was only 17.8 % , in 2018 this figure was 61.4 % [3].

After the introduction of enhanced recovery protocols into
clinical practice, which was first described by N. Kehlet in 1997
in planned colorectal surgery [6], the tactics of managing patients
in the perioperative period have changed dramatically in all
areas of gastrointestinal surgery, including major surgery on the
esophagus and stomach [7,8].

Modern views on the management of patients in abdominal
surgery have not left patients after bariatric surgery untouched.
Thus, a group of authors led by E. Stenberg developed guide-
lines for the perioperative management of patients after bariatric
surgery, taking into account the recommendations of the society
for the study and implementation of rapid recovery protocols [9].

Laparoscopic access is one of the key points of enhanced
recovery protocols [9]. With the development of endoscopic me-
dical equipment, laparoscopic instruments, the creation of mo-
dern energy platforms for vascular ligation, and the development
of suturing devices, the percentage of laparoscopic surgeries is
increasing from year to year. For example, according to the la-
test data from the registry of the International Federation for the
Surgical Treatment of Obesity, 99 % of bariatric surgeries were
performed using laparoscopic access [10].

During laparoscopic surgery of the upper gastrointestinal
tract, retraction of the left lobe of the liver is a key component
of the success of the operation. The retractor should be easy to
use and provide adequate visualization for safe operation in the
area of the gastroesophageal junction, Gyss angle, small and
large gastric curvature.

In obese patients, abnormal lipid deposition in the liver leads
to its enlargement and the development of NAFLD [4]. An en-
larged left lobe of the liver prevents access to the esophagogastric
junction, while the liver parenchyma is relatively friable and sensi-
tive to injury with a risk of bleeding. According to Schwartz M. L.
and co-authors, it was found that hepatomegaly was one of the
key factors in conversion during laparoscopic Roux-en-Y Gastric
Bypass [11].

Preoperative preparation of patients before bariatric surgery
is of great clinical importance, which can significantly affect the
course of the early postoperative period. For example, a 2-week
preoperative low-calorie, high-protein, low-carbohydrate diet can
reduce the volume of the left lobe of the liver and reduce the thick-
ness of the anterior abdominal wall, thereby improving visualization
during surgery, shortening the duration of the intervention itself,
and reducing the incidence of postoperative complications [12].

With the development of the medical industry, various variants
of hepatic retractors have been proposed. Thus, A. Vargas-Pala-
cios and co-authors in their systematic review analyzed the
results of using 10 different methods of liver retraction during
laparoscopic surgery. This paper describes, although rare, some
very serious complications that can occur after retraction of the
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left lobe of the liver during laparoscopic surgery: transient hepatic
dysfunction (manifested by elevated liver enzymes), traumatic
liver parenchyma rupture, and delayed liver necrosis. Although,
no severe complications, including those requiring conversion,
have been reported in any of the publications. However, each
technique has its advantages and disadvantages [13].

Speaking of the retraction of the left lobe of the liver in sin-
gle-port surgery, the latest methods of stitching or tying the liver
parenchyma to the anterior abdominal wall with silk material are of
greatimportance, which in turn minimizes the number of working
trocars and can lead to a reduction in the time of surgery. These
techniques do not lead to significant pathophysiological disorders
in the liver parenchyma, as they do not have strong traction and
pressure effects on the parenchyma. However, these techniques
are difficult and dangerous to use in patients with NAFLD. There-
fore, their use is more justified in patients with a nonenlarged
left lobe of the liver and class 1-2 obesity. Thus, according to a
literature review published by P. Lainas and co-authors in 2020,
the average BMI in patients who underwent single-port sleeve
liver resection was up to 40 kg/m? [14].

After the description of the technical aspects and advantages
of using the Nathanson retraction system by Bann S. and col-
leagues in 2005, this technique gained popularity and became
widely used in various laparoscopic surgical interventions on
the gastrointestinal tract [15]. During surgical interventions in
the upper gastrointestinal tract, this technique makes it possible
to cover a sufficiently large area of the left lobe of the liver and,
with little effort, to achieve adequate retraction of the left lobe
and visualize the entire left subhepatic space, thereby increasing
the field of surgery. However, the Nathanson retraction system is
one of the most traumatic methods of left lobe retraction. Due to
the structure of the system itself, which is fixed to the operating
table, there is a constant local pressure on the liver parenchyma,
which can lead to an elevation of hepatic cytolysis markers in the
postoperative period.

Thus, Goel R. and co-authors conducted a randomized clini-
cal trial comparing the results of using different hepatic retractors
in patients after laparoscopic Roux-en-Y Gastric Bypass. In the
group of patients in whom the Nathanson retraction system
was used during surgery, more cases of hepatic dysfunction,
manifested by an increase in liver enzymes, were statistically
significantly recorded [16].

We obtained similar results in our study. In the group of pa-
tients in whom the Nathanson retraction system was used for left
lobe retraction, a statistically significant elevation of liver enzymes
was observed on the first and second day after surgery, without
other significant clinical deviations from the normal course of the
postoperative period.

One of the possible causes of liver enzyme elevation (tran-
sient hepatic dysfunction) was the hypothesis of a negative
effect of pneumoperitoneum on the blood supply to the liver
during surgery. Thus, T. Etoh and co-authors analyzed episodes
of transient hepatic dysfunction in patients in the postoperative
period after open and laparoscopic gastrectomy. Based on the
results obtained, the authors concluded that the formation of
pneumoperitoneum is one of the risk factors and the cause of
transient hepatic dysfunction in the postoperative period [17].

At the same time, a group of authors led by R. Meiehenrich
refuted the effect of intra-abdominal pressure during laparoscopic
surgery on reducing blood flow in the liver. Through the use of
intraoperative transesophageal echocardiography, the authors
demonstrated the opposite effect with an increase in blood flow
in the liver during laparoscopic surgery [18].

However, most authors agree that it is the local mechanical
compression factor that causes transient elevation of liver en-
zymes. Thus, J. C. Lohlun and co-authors in their study, published
in 2004, noted an increase in liver enzymes in the postoperative
period in patients after Roux-en-Y Gastric Bypass from the open
access. One of the key objectives was to analyze the relationship
between changes in liver enzymes and the time of left lobe retrac-
tion during surgery. The results obtained allowed the authors to
conclude that the elevation of liver enzymes in the postoperative
period directly correlated with the duration of left lobe retraction
during Roux-en-Y Gastric Bypass [19].

Despite the clinically insignificant elevation of hepatic
enzymes after prolonged compression by the liver retractor,
structural changes may occur in the parenchyma, which may
cause significant problems in the future. Thus, Nabil A. Yassa and
co-authors in their study analyzed changes in the liver structure
using computed tomography (CT) after using the Nathanson
retraction system during gastric surgery. The authors found that
the uneven enhancement of the liver parenchyma pattern was
atypical for infarction or focal fatty infiltration. The location of the
lesions corresponded to the placement of the retractor during
surgery, and the lesions were stable on follow-up CT scans. The
appearance on CT was secondary to contusion or focal necrosis
of the liver due to compression of the retractor on the left lobe
of the liver [20].

Due to the peculiarities of the structure of some hepatic
retractors, traumatic rupture of the Glisson-Lehmann capsule
and liver parenchyma may occur intraoperatively, especially in
patients with an enlarged left lobe of the liver with NAFLD. Thus,
in our study, 12 patients had intraoperative trauma to the left lobe
of the liver, of whom 11 patients used ENDO RETRACT™ || for
left lobe retraction.

Even in the folded position, due to its rather sharp edges, it
remains quite traumatic. In all cases, the injury to the left lobe of
the liver required hemostasis by bipolar coagulation. This, in turn,
led to a statistically significant prolongation of surgical interven-
tion, increased blood loss, and longer hospital stay compared to
other methods of left lobe retraction (p < 0.05).

In our study, the best results were obtained in the group of
patients in whom Clickline Surgical Sponge Holder was used for
left liver retraction. The use of this technique allows for adequate
visualization of the left subhepatic space, thereby increasing the
field of surgery and providing satisfactory visualization for safe
work in the area of the gastroesophageal junction, Gyss angle,
small and large gastric curvature. Thanks to the dosed retraction
of the left lobe of the liver with the necessary time management,
we managed to avoid mechanical injuries to the liver parenchyma,
which in turn did not lead to transient elevations in transaminase
levels in the postoperative period.
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Conclusions

When performing LSG in patients with morbid obesity, the
choice of a hepatic retractor is one of the key positions for a
successful course of the perioperative period. The use of ENDO
RETRACT™ Il by Auto Suture statistically significantly increases
the total operation time, blood loss, and hospital stay. In patients
in whom the Nathanson retraction system by Karl Storz was used
during LSG, a statistically significant transient elevation of liver
enzymes was observed in the postoperative period.

The technique of left lobe retraction during LSG using Click-
line Surgical Sponge Holder is safe and effective. This technique
avoids complications in the perioperative period, which in turn
leads to improved treatment outcomes in patients with morbid
obesity.
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OLiHIOBaHHA CUHAPOMY CTapeyol acTeHii 3a Aonomoroto Wwkaau Frailty
Ta Edmonton frail y nauieHTiB noxuaoro Ta ctapeuoro BiKy
B HEBiAKAAAHIW abaoMiHaAbHIN Xipyprii
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3anopi3bKnit AepXaBHUI MEAUKO-GapMaLEBTUYHWI YHIBEPCHUTET, YKpaiHa

A - KoHLLeNLis Ta AM3alH AOCAIAXEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis poaHux; D - HanucaHHs cTaTTi; E - peaaryBaHHs cTarTi;
F - ocTatouHe 3aTBEPAXEHHS CTaTTi
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MeTa poGoTu — NOPIBHATY edheKTUBHICTb OLIHIOBaHHS CUHAPOMY CTapeyoi acTeHii 3a gonomoroto Lwkan Frailty
Ta Edmonton Frail y nauieHTiB noxunoro Ta cTapeyoro Biky B HeBiAknagHin abaomiHanbHii Xipyprii.

Marepianu Ta meTogu. Y gocnimkeHHs 3anyumniu 80 xsopux Bikom Big 60 fo 89 pokiB, y SkuX diarHOCTOBaHO
FOCTPUI XONMeLMCTUT Ha (hOHi OBYHOKAM'sIHOI XBOPOOU. BCTaHOBMAM KopensLito Mix acTeHieto Ta CTyneHem
TSKKOCTI CTaHy nauieHTiB 3a Lwkanot P-POSSUM, nikoBe 3pOCTaHHS pU3uKy pO3BUTKY MicnsionepawiiHnx
YCKNaAHEeHb i NeTanbHOCTI BU3HAYMMK B MaLlieHTiB i3 cymoto 6anie noHaa 32 (p = 0,012). 3a gonomoroto wkanm
Edmonton Frail cunpgpom crapeyoi actenii Busiunu 8 30 (37,5 %) nauieHTis, 3a wkanoto Frailty —y 32 (40,0 %),
U =3120,0, p=0,7862.

PesynbraTu. lonosHoto nepesaroto wkanu Edmonton Frail € TpuanicTs gocnimkeHHs — 22 + 3 xB, a 3a fono-
moroto LWwkanm Frailty — 360 + 22 x8 (U = 24,5, p < 0,0001). Y pesynbraTi OLiHIOBaHHS TSXKKOCTi CTaHy 3a 4omno-
moroto wkanu P-POSSUM BusHaunnv npsiMuin cepeHboi cunm KopenswitHui 38'a30K MiX HAsiBHICTIO acTeHii Ta
kinbkicTio 6anis: nigrpyna A Edmonton Frail — rs = 0,81, p = 0,000001; Taki cami AaHi ogepxani 1 3a LKasnow
Frailty —rs = 0,78, p = 0,000004. YacToTa ycknagHeHb 3Ha4HO 3pocTae y NaLlieHTiB 3 acTeHiet, WO NiaTBepaxe-
HO i 3a wkanoto Edmonton Frail - 23,3 %, U = 605,0, p = 0,0087, i 3a Frailty - 21,9 %, U = 632,0, p = 0,0150.

BucHoBKuM. YacToTa BUSIBNIEHHS B MALiEHTIB CMHAPOMY CTapeyoi acTeHii 3a gonomoroto wkan Edmonton Frail i
Frailty sicraHa (U = 3120,0, p = 0,7862). LLikana Edmonton Frail 6inbLu 3py4Ha An1st BUKOPUCTAHHS NPU YPreHT-
3a gonomoroto Wwkanw Frailty pusana 360 + 22 x8 (U = 24,5, p < 0,0001). BusiBunu 3HayHe 3pocTaHHs 4acToTu
nicnsionepawiiHnX ycknaaHeHb Y NaLieHTIB 3 aCTeHie, Lo NigTBepAXeHO i 3a Wwkanoto Edmonton Frail — 23,3 %
(U=1605,0, p=0,0087), i 3a wkanoto Frailty — 21,9 % (U = 632,0, p = 0,0150).

CyuacHi MeanuHi TexHoaorii. 2023. Ne 3(58). C. 12-17

Assessment of senile asthenia syndrome using the Frailty and Edmonton frail
scales in elderly and senile patients who underwent emergency abdominal surgery

M. B. Danyliuk, S. M. Zavhorodnii, N. O. Yareshko, A. V. Bachurin

The aim of the work was to compare the effectiveness of the assessment of senile asthenia syndrome using
the Frailty and Edmonton Frail scales in elderly and senile patients undergoing emergency abdominal surgery.

Materials and methods. The study included 80 patients aged 60 to 89 years with a diagnosis of acute calculous
cholecystitis. A correlation was determined between asthenia and the severity of the patient’s condition according
to the P-POSSUM scale, the peak value of the increase in the risk of postoperative complications and mortality
occurs in patients with a sum of points >32, p = 0.012. The syndrome of senile asthenia using the Edmonton Frail
scale was detected in 30 (37.5 %) patients, according to the Frailty scale — 32 (40.0 %), U = 3120.0, p = 0.7862.

Results. The main advantage of the Edmonton Frail scale is the examination time of 22 + 3 min, while with the
Frailty scale 360 + 22 min (U = 24.5, p <0.0001). Based on the assessment of the severity of the condition using
the P-POSSUM scale, we determined a direct correlation of average strength between the presence of asthenia
and the number of points: Edmonton Frail subgroup A—rs = 0.81, p = 0.000001. The same results, respectively,
on the Frailty scale — rs = 0.78, p = 0.000004. The frequency of complications increases significantly in the
category of patients with asthenia, which is confirmed by both the Edmonton Frail scale — 23.3 % (U = 605.0,
p = 0.0087), and the Frailty scale — 21.9 % (U = 632.0, p = 0.0150).

Conclusions. The frequency of detection of senile asthenia syndrome using the Edmonton Frail and Frailty
scale in patients was equivalent (U = 3120.0, p = 0.7862). The Edmonton Frail scale is more convenient to
use in urgent situations, and the mean time to diagnose asthenia using it was 22 + 3 min, while the complete
diagnosis using the Frailty scale took 360 + 22 min (U = 24.5, p < 0.0001).
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Asignificant increase in the frequency of postoperative complications was determined in the category of patients
with asthenia, confirmed both by the Edmonton Frail scale — 23.3 % (U = 605.0, p = 0.0087), and by the Frailty

scale - 21.9 % (U = 632.0, p = 0.0150).

Modern medical technology. 2023;(3):12-17

OpHa 3 NpoBIgHMX TEHAEHLIN y Cy4acHOMY CyCMinbCTBI
— CTapiHHA HaceneHHs. 3a cnoBamu goktopa Maprapet YeH
(renepanbhuin aupektop BOO3 y 20062017 pp.), ynepLe B
icTopil BiNbLUICTb HACENEHHS CBITY MOXe OHiKyBaTw, Lo TpuBa-
NiCTb IXHBOTO XWTTA NepeBuULLMTL 60 pokiB. 3a MPOrHOCTUYHUMN
AaHumm BOO3S, fo 2050 poky KinbkicTb MOAEN NOXWUONo Ta
cTapeyoro Biky 36inbwiutbes 4o 38,0 % [1]. HuHi ocobu no-
XWIOrO Ta CTapeyoro Biky — KOropTa, Lo Mae HambinbLuy au-
Hamiky 3pocTtaHHs. Lle 3ymoBneHo nepegycim nokpalleHHsMm
SIKOCTI KUTTSI Ta BLLOCKOHANEHHSM CUCTEM OXOPOHU 300pOB'A [2].
Y MUHYNIOMY CTOMITTi KOXHa ABaALsATa NioauHa Oyna cTapLua 3a
65 pokiB, 3apa3 — koxHa LLocTa, a 10 2050 poky KoxHa YeTBepTa
nopvHa Byge cTapLuoto 3a 65 pokis [3].

TpaguuinHi kniHiYHi nigxoau XipypriyHoro cravioHapa 3oce-
pemKeHi Ha OCHOBHOMY 3aXBOPHOBAHHI, LLO YaCTO € HEJOCTaTHIM
Yy repiaTpuyHUX NaLieHTiB y 3B'A3KY 3 HASBHICTIO CynyTHIX naTto-
OTiA, HA3BKOK (PYHKLIOHANBHOK 30aTHICTHO, IHAVBIAYanbHAMM
BIKOBMMM Y/HHMKaMW, @ TaKO CUHAPOMOM CTapeyoi acTeHii [4,9].

CuHppom crapevoi acteHii (CCA) Bu3HavatoTh Sk acowiino-
BaHWI i3 BIKOM CMHZPOM, LLIO XapaKTepu3yeTbCs TPbOMa NoB'si3a-
HVMM, 3yMOBFEHIMM BIKOM CTaHaMu: CIHAPOMOM HEOCTaTHOCTI
XapyyBaHHS (ManbHyTpuLis), capkoneHielo (BTpata M’30BOi
mach), 3HKEHHSIM METabOoMIYHOTO iHAEKCY 1 (i3NIHOT aKTUBHOCTI
[6]. CepepnHe 3HaueHHs nowwmpeHocTi CCA ctaHoButh 12,9 %,
cTapeqoi npeactenii — 48,9 %, 1o 6e3 agekBaTHOro NikyBaHHS
nporpecye Ao acteHii npotsrom 4-5 pokis [6,7]. MNowwmpeHicTb
CCA 3pocTae 3 Bikom: ii BusBnstoTb y 10,0-27,0 % ntogei Bikom
noHaz 65 pokis, y ctapLumx 3a 85 pokis —y 45,0 % sunagkis [8].

MoLwmpeHicTb MynsTUMOPBIGHOCTI cepe NaLieHTiB Moxunoro
Ta cTapeyoro Biky ctaHoBUTb 55,0-98,0 % Bunazkis, Ti yacTile
BUABNSAOTL 3i 30inbLueHHsM Biky [9,10]. MoegHanHs CCA Ta
CyNyTHIX 3aXBOPIOBaHb — MPOBIAHUI (haKTOP 3HUXEHHS Tone-
PaHTHOCTI 0 XipypriyHOro CTpecy B repiaTpuyHuX nauieHTis,
LLIO iCTOTHO BNNMBAE Ha 30iNbLUEHHS YaCTOTM NicnsionepaLliiHmnx
ycKrnagHeHs i cmeptHocTi [11].

Came cBoevacHa giarHoctka CCA B navjieHTiB noxunoro
Ta CTapevoro BiKy AacTb 3Mory mMogudikysaTi nepionepavinHi
Migxoam 40 NiKyBaHHS Ta CMIPUSTAME 3HVIKEHHIO YacTOTW yCKnaa-
HeHb i cmepTHocTi. 3a aaHumm M. Barbagallo et al., CCA — viTkuin
MPOrHOCTUYHUI KPUTEPIA HECTIPUATAMBUX NicnsonepaLinHmnX
HacniaKiB, BKIIOYAKYM MeuYHi YCKNaaHeHHs, Tpysane cTauio-
HapHe NikyBaHHs1, TOBTOPHY rocnitanisaviio Ta netanbHicTb [12].

HesBaxarouu Ha Yumarny KinbkicTb Lkan, Lo po3pobreHi ans
gpiarHocTuky CCA, nuTaHHs LWOAO 100 NiATBEPAKEHHS! B HEBIA-
KnagHiv Xipyprii 3anuLiaeTbCa BigkpUTUM | AUCKyTabernbHAM.
Lle 3ymOBnieHO TuM, LU0 BCi LUKanu po3pobneHo Ans nraHoBoro
06CTeXeHHs NaLlieHTiB, He aAanToOBaHO [0 BUKOPUCTaHHS! B He-
BigKnagHin xipyprii. Tomy 3anuLLaeTbCs akTyanbHUM 3aBAaHHS 3
nepeBipk/ MOXIMBOCTEN | JOCTOBIPHOCTI Mif Yac 3aCTOCYBaHHS
wwkan giarHoctukm CCA npu HeBIAKNagHUX CTaHax, konu nikapi
00MeXeHi YacoMm i TSXKKICTIO 3aranbHOro CTaHy nawlieHTa.

Merta po6otu

[MopiBHATW eheKTUBHICTb OLLIHIOBAHHS CUHAPOMY CTapeyoi
acteHii 3a gonomoroto wkan Frailty ta Edmonton Frail y navien-
TiB MOXWIIONO Ta CTApeYoro BiKy B HEBiAKMaAHi abnoMiHanbHiN
Xipypril.

Marepianu i meToAN AOCAIAKEHHSA

[iarHocTuky cTapeqoi acTeHii B navjieHTiB MOXMoro i crapeyo-
ro BiKy 34iiCH1IM 33 LONOMOTOH0 ABOX Lukan — Frailty Ta Edmonton
Frail [13,14]. MpoaHanisysanu pesynsrati OLHIOBaHHS CTapeyol
acreHii y 80 nauieHTis Bikom Big 60 fo 89 pokis. XBopi rocnita-
Ni30BaHi yPreHTHO 3 AiarHO30M OoBYHOKaM siHa xBopoba (HKKX),
FOCTPWIA XONELMCTHUT.

TspkkiCTb CTaHy nig Yac rocnitanisalii oLiHoBany 3a 4oNoMo-
roto wkanu P-POSSUM (Portsmouth physiologic and Operative
severity score for the enumeration of mortality and morbidity,
Copeland G. et al., 1991) ons NPOrHOCTUYHOIO OLHIOBAHHS!
nicnsionepawinHnx ycknagHeHs i netansHocTi [15]. Pesynera-
TV obpaxoByBanu 3a hOpPMyMow ANs BU3HAYEHHS MIKOBOrO
3pOCTaHHS YaCTOTM YCKNaAHEHb | NeTanbHOCTI. [ pyHTYHuMCh Ha
pesynbrarax, 3giiicHunn ROC-aHanis, Wwob BuaginuTy Touky auc-
KpuMiHaLii 3a cymoto 6anie 060x cybLukan, B sikili YacTota pusmnky
PO3BUTKY YCKIaZAHEHb i NeTanbHOCTI 3Ha4HO 3pocTae (puc. 1).

Mig yac aHanisy nikoBe 3pOCTaHHS BWU3HAYMMW 3a CyMOKO
Ganis GinbLue Hix 32, p = 0,012. Yytnueicte meTogy — 74,8 %,
cneundivHicts — 51,9 % [16].

[ns nigBuLLeHHs BIporigHOCTI pe3ynbTatiB Y AOCHiMKEHHS
3arnyyany TinbKu nauieHTiB, ki HaAILLIM [0 NiKapHi ypreHTHo Ta
rocriTanisoBaHi 40 XipypriYHOro BifdiNeHHs 3 NixkaMm riHekonorii
KomyHanbHoro HekomepLiiHoro nignpuemcTsa «Micbka nikapHst
€KCTPEHOI Ta LIBWAKOI MeanyHOi 4ONOMOry 3anopisbkoi MiCbKOi
paam i3 CYMNTOMATVKOHO 3anasibHOro MPOLIECY XOBYHOMO Mixypa.

Ycix nauieHTiB 06CTEXMNM, 3AINCHANM YNbTPa3BykoBe [0-
cnipxenns (Y3[) GE 50 «Siemens» (Hime4yunHa) Ta anapatom
ECUBE 9 «Alpinion medical system» (MisaeHHa Kopesi) — koH-
BEKCHUM MyNbTUYacTOTHUM Aatumkom 2,0-5,0 MIu. AHanis
KpOBi BUKOHanu 3a JOMOMOrOK0 reMaTororiyHoro aHanisaropa
Mythic 18, «Orphee S. A.» (LLBenuapis). Yci nauieHTn nepeby-
Banu Ha NikyBaHHi fnLLe B OAHOMY BifdineHHi, 4OTpuMyBanucs
YMHHOTO KNiHiYHOro NpoTokony «HafaHHS MeauyHoT 4onoMoru
XBOPWM Ha XOBYHOKaM'siHy XBOPOBY», L0 3aTBEPMKEHNA HaKa-
30m MO3 Ykpainun Ne 271 Big 13.06.2005 p.

KpuTepii 3anyyeHHs — Bik Big 60 o 89 pokis, ypreHTHa rocni-
TanisaLlisi, 4iarHOCTOBAHWIN FOCTPUI KanbKyNbO3HUIA XONELMUCTUT.
KpuTepii BukmoueHHst — Bik MeHLwe Hix 60 i noHag 90 pokis,
HasiBHICTb XoneaoxoniTiasy, MexaHiYHoI XOBTAHUL, BigMOBa BiJ
onepaTUBHOIO MikyBaHHS Ta y4acTi B JOCTIIKEHHI.

Ycim 80 nmauieHTam 3gificHUnM fiarHOCTUKY 3a [OMOMOroH
wkanu Edmonton Frail [17]. Lisi Wkana aae 3Mory OLiHUTM CTYMiHb
TSDKKOCTI aCTeHii, BpaxoBytoun TpW OCHOBHI (hakTopi: CUHAPOM
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Puc. 1. ROC-aHani3 cTaHy XBopux 3a Lukanoto P-POSSUM.

Tabaunuga 1. Lkana oLiHtoBaHHs cTapeyoi acteHii (Frailty)

3HoweHicTb (Frailty)

Banu

KomopbigHicts 23

Mini-Cog <3

AnbbymiH <33 r/n

Ht <35 %

MiHimym 1 cbakTop i3 ADL-3anexHoCTi

Xoya 6 1 napiHHA 3a ocTaHHi 6 micauiB

ADL-3aneXxHicTb: TPyQHOLLi Mif Yac KOPUCTYBaHHS TenedoHOM, NPUIAMaHHS MikiB, KyniBni NPOAYKTiB, MPUrOTYBaHHS i, BUKOPUCTAHHS rPOLLEN.

Tabaunua 2. CkpuHiHrosuit Tect Mini-Cog

ETtanu 3aBpaaHHA

IHTepnpetauis pesynbratis

Kpok 1
«Tpu cnoea peecTpauii»

Byab nacka, noeTopiTh ix Tenep.

Byab nacka, cnyxanTe yBaxHo. S ckaxy Tpu Criosa,
KOTpi NOTPIBHO NOBTOPUTI, HAMAranTecs ix
3anam’atatv (Hanpuknag, 6aHaH, CoHLe, MalluHa).

FAKLLO NaLieHT He MOXe NMOBTOPUTY CrioBa
3 TPbOX CMPO6, NEPEXOAUMO [0 KPOKY 2.

Kpok 2
«MantoBaHHS roAUHHMKa»

Mpowy Bac HamantoBath rognHHuK. Crioyatky noctas-
Te Undhpu BCepeauHi kona, NoTiM HamaronTe CTPInKu
Tak, o6 BoHu nokadysanu 10:20.

HeobxigHo BUKOpUCTOBYBATY 3a3aanerigb
po3apykoBaHe Koro.

AKLLO naLieHT He HamMartoBaB FOANHHUK MPOTSTOM

3 XBUINUH, NepexoaynMo A0 KPoky 3.

OujHka 0 6aniB — rogMHHUK He HaManboBaHo.

OuiHka 2 6anu — rogMHHUK HaManbOBaHO NPaBMILHO.

Kpok 3

BigTeopiTb, OyAb nacka, Tpy cnosa, siki g Bac npocvis

OuiHka 1 6an 3a KoXHe CroBo, 3aranom —

«[MpuragyBaHHs TPLOX CiBY | 3anam’sTaTu.

Bin 0 go 3 Ganis.

ManbHYTPULIi (HeOOCTaTHICTb Xap4yBaHHS), CapKomneHito (aco-
LiiloBaHy 3 BikOM M’s130BY CNabKiCTb) i 3HYXKEHHST iHTEHCUBHOCTI
MeTaboniyHmx NpoLecis i isnyHoi akTuBHOCTi [6]. OcobnneicTb
Li€el WKanu — MOXNMBICTb LIBMAKOMO OLIHIOBAHHS CUHAPOMY,
a Lie ronoBHe Y HeBiaKNagHin xipyprii.

[ns nopiBHSHHS MOXMMBOCTEN OLiHIOBAHHS napanensHo
30iNCHUNM OiarHOCTUKY CTapeYoi acTeHii 3a wkanoto Frailty
(mabn. 1).

[o kpuTepiiB OLiHIOBaHHS (Di3iONOMYHOTO BUCHAXEHHS 3a
Jonomoroto Lukanm Frailty Hanexarb koMopOBigHICTb, KOTHITUBHA
AMCYHKLIS, piBeHb anbbymiHy <33 r/n abo 3aranbHoro Ginka

<60 r/n, rematokpuT, notTpeba B AOMOMO3i Mi Yac BUKOHAHHS
3BUYalHNX NOOYTOBWX il (KOPUCTYBaHHSI TeNedoHOM, Camo-
CTIHICTb Y NpMAGaHHI NPOAYKTIB Y MaraawHi, NPUroTyBaHHi i),
nafiHHsA NPOTArOM OCTaHHiX 6 MicsLiB. KOXHY 3 XapakTepucTuk
OLLiHIOI0Tb 5K 1 Ban, MakcumarbHa KinbkicTb 6anis — 6. 3aranbHa
OLiHKa 3a Lwkanoto 4 6anu Ta binbLue CBiAYNTL NPO HAsABHICTL
CWMHAPOMY CTapeYoi acTeHil.

[ins BU3HAYEHHS KOTHITUBHUX MOPYLLIEHb 3aCTOCYBany CKpU-
HiHroBui TecT Mini-Cog (mab6n. 2) [18].

Pesynbrar ouiHtoBaHHs1 3a wkanoto Mini-Cog 5 6anis cBia-
YNTb MPO BIACYTHICTL KOTHITUBHWX NOPYLUEHb, OLjHKa 4 6anu
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TabAuus 3. XapaKkrepucTuka yCKAaAHEHD Y MIATpynax

YcknagHeHHs Edmonton Frail Frailty
Miarpyna A, n = 50 Migrpyna B, n = 30 Migrpyna C, n =48 Miarpyna D, n = 32
Kinbkicte | % Kinbkicte | % Kinbkicte | % KinbKicte | %
Micuesi HarHoeHHs 0 - 0 - 0 - 0 -
nicnsionepaviinHoi paHm
Cepoma noxa 1 2,0 2 6,7 1 2,1 2 6,3
KOBYHOTO Mixypa
Binoma 1 2,0 2 6,7 1 2,1 2 6,3
3aranbHi [HeBMOHiIs 0 - 2 6,7 0 - 2 6,3
ligpoTopakc 0 - 1 3,3 0 - 1 3.1
NetanbHictb 0 - 0 - 0 - 0 -
3aranom 2 4,0 7 23,3 2 4,2 7 219

BKa3ye Ha MOMIPHY KOTHITMBHY AWMCHYHKLIIO, OuiHKa 3 Ganw i
MEHLLIe BU3HAYaE TSXKI MOPYLUEHHS KOTHITUBHOI cdep.

CepepHin Bik NaLieHTiB, 3amy4eHux y AOCHMKEHHS, CTAHOBUB
72,5 £ 8,2 poku, nepeBaxanu xiHkn — 57 (71,2 %), 4onosikis —
23 (28,8 %).

YacToTa cynyTHLOI NaTonorii y nauieHTiB Li€i BikOBOI rpynu
craHosuna 95,0 %. Hanyacrilue giarHocTyBanu naronorii cepLie-
BO-CYMHHOI CUCTEMN: FiNepTOHIYHY XBopoby (86,3 % Bunazkis),
iwemiyHy xBopoby cepus (74,8 %). NepeBaxaHHs kapaianbHoOi
naTonorii B nauieHTiB MOXWIIOr0 Ta CTapeyoro BiKy Bignosigae
[iaHuUM chaxoBoi nitepatypu [6].

OuiHtoBaHHS acTeHii 3aiNcHUNKM oapasy nicnsa rocnitanisa-
Ui, cepeaHst TpMBanicTb AiarHOCTWKM 3a JOMOMOIOH LUKanm
Edmonton Frail craHosuna 22 + 3 x8. BpaxoBytoun pesynsraty,
nauieHTis noginunu Ha agi nigrpynu: nigrpyna A — 50 (62,5 %)
XBOPUX, Y SKMX He BUSIBUMM CTapedy acTeHito; nigrpyna B —
30 (37,5 %) oci6, y KOTpux AiarHOCTyBanM acTeHito 3a JONOMOTOK
wkanu Edmonton Frail.

3icTaBMBLUM AaHi LWOAO CTapeyoi acTeHii Ta cymy 6anis 3a
wwkanoto P-POSSUM, Br3Haunnn: cepeHin nokasHuk migrpynm A
(navienTn 6e3 actenii, n =50, 62,5 %) ctaHoBMB 29,7 (27,0; 32,0),
a B nigrpyni B (xeopi 3 acteHieto, n = 30, 37,5 %) — 36,8 (31,0;
42,0), U = 249,5, p = 0,000001.

Y mMekax nopiBHANLHOTO aHaniay B YCix NaLieHTiB OLjiHoBanm
HasiBHICTb CTapeuyol acTeHii 3a gonomoroto wkanu Frailty. Pesynb-
TaTW BU3HAYEHO SiK napameTpy rpynu nopisHaHHs: 48 (60,0 %)
navuiexTiB 6e3 actenii — nigrpyna C, 32 (40,0 %) xBopux 3 acte-
Hieto — nigrpyna D. LWkana Frailty € cknagHiwoto, nepenbavae
arato etanis, notpebye 3giicHEHHS PYHKLiOHamNbHIUX Npob,
nabopaTtopHux aHanisis. Ll icToTHO 36inbLumno TpuBanicTb fia-
THOCTMKM, Lo cTaHoBMUNa 360 + 22 xB. HaibinbLue AiarHoCTuKy
YOBINbHioBaNu nabopatopHi aHaniau.

[ns BM3HAYEHHS TSHKKOCTI CTaHy Ta HasBHOCTI acTeHii 3a
wkanoto Frailty, pesynsratu sictaunu 3 6anamm P-POSSUM: y
nigrpyni C (nauieHTu 6e3 actenii)— 29,7 (27,0; 32,0), y nigrpyni D
(xsopi 3 acTeHieto) — 36,6 (30,5; 41,5), U = 297,5, p = 0,000004.

JlocnigkeHHs cxBaneHi komicieto 3 nuTaHb BioeTukn 3ano-
Pi3bKOTO JEepXXaBHOMO MELUYHOTO YHIBEPCUTETY (BUTAr 3 Mpo-
Tokony Big 15.02.2023 Ne 1). Mig yac poboTtn goTpUmMyBanmcs

BCiX MOpanbHO-€TUYHUX HOPM BifnoBiaHo Ao npasun ICH/GCP,
lenbciHebKoi Aeknapauii npas moguHy (1964 p. i3 nonpaekamu
1975, 1989, 1996, 2000 i 2002 pokis), KonseHuii Pagu €sponu
npo npa.a NoauHu i Biomeauuwmry (1997 p.) i3 gogatkamm, Kox-
BEHLii Npo 3ax1CT Npas i MAHOCTI NIOAWHN B 3B'A3KY 3 3aCTOCY-
BaHHAM J0CsirtHeHb Gionorii Ta MeauLyHn, MixkHapoaHUX KepiBHUX
MPVHLMNIB LLOOO ETVKM NiA Yac 3aifcHeHHs GiomeanyHmX AoCHi-
[>KeHb 3a yvacTi MoAWHKW, WO cxBaneHi Pagoto MikHapoaHWX
HayKOBO-MeAu4HMX opraHisaLiv (1982 p.) i3 nonpaskamu (1993
i 2002 p.), @ TAKOX YMHHOTO 3aKOHOAABCTBA YKpaiHM.

CraTncTMYHO pesynbTaTv onpautoBanu, 3actocyBaBs-
wwn nporpamu Statistica for Windows 13 (StatSoft Inc.,
Ne JPZ8041382130ARCN10-J) i Microsoft Excel 2013 (niueH3is
Ne 00331-10000-00001-AA404). JocToBipHICTb pi3HNLI BU3HA-
Yanu, BUKOPUCTOBYHOUM HEMapPaMETPUYHI METOAM CTaTUCTUYHOMO
aHanisy — kputepin ManHa-BiTHi (U) ans Henos'sa3aHux rpyn. daHi
HaBegeHo sik M + SD (cepegHe apudMeTHyHe + cTaHgapTHe Big-
XWEHHs1) y pasi HopManbHOro PO3NOZiNy AOCHIMKYBaHOT 03HAKK,
Me (Q1; Q3) (megniaHa BuGipkv Ta BEPXHIN (75 %) i HKHIN (25 %)
KBapTWAi) — Ny PO3NoAini, WO BiAPI3HAETHCA Bid HOPMATbHOMO.
BrikopucToBytoum paHroBy kopensiLito Cripmena (rs), BU3Hauunm
KOpensuiiHi 38’3k MiX nokasHukamu. Cuiy KopensiinHoro
3B'AA3KY OLliHI0BanM 3a Lkanoto Yeanoka, Ae 3HaveHHs 0,10-0,29
CBiguMIno nNpo cnabkui 38's3ok, 0,30-0,49 — nomipHui, 0,50-0,69
— 3HayHui, 0,70-0,89 — cunbhni, 0,90-0,99 — gyxe cunbHURA,
1,00 — dhyHKUiIOHaNbHWI 3B'A30K. Pe3ynbraTi BBaXxanm cratuc-
TWUYHO 3HaYyLLMMK, SKWo p < 0,05.

Pe3yabrati

¥ci 80 (100 %) nauieHTiB ypreHTHO MpoonepoBaHi. [lanapo-
CKOMIYHY XONELMCTEKTOMItO 3 iPEHYBAHHSAM YEPEBHOT NOPOXHWUHM
BukoHanm 79 (98,8 %) navientam, B ogHoro (1,2 %) xsoporo one-
paTuBHE BTPYYaHHS PO3LUMPEHE LLMSIXOM KOHBEPCIl, MiHinanapo-
TOMIi 3 XONEeLMCTEKTOMIEH Ta APEHYBaHHSAM YEPEBHOI MOPOXHUHU.

BpaxoBytoun AaHi, Wo ogepxany 3a NPOrHOCTUYHOM LuKa-
noto P-POSSUM, sicTaBumnu pesynsraTti fikyBaHHs NawjieHTiB 3a
nigrpynamu, 3o0kpema OLiHIoBanM YCKIagHEHHs Ta NeTanbHiCTb
(mabn. 3).
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BcraHoBunK, 1O YacToTa BUSBMEHHS nicnsionepaLinHux
yCKnafHeHb iICTOTHO 3pOCTae B MalieHTiB 3 acTeHieto, Wo nig-
TBEPIKEHO i 3a Lkanot Edmonton Frail — 23,3 % (U = 605,0,
p = 0,0087), i 3a Frailty — 21,9 % (U = 632,0, p = 0,0150). Io-
PIBHSIBLUM YaCTOTY BUSIBMEHWX YcKrnaZHeHb Y nigrpynax A i C,
B i D, He BMsIBMAM CTATUCTIUYHO BiporigHy pisHuuo (p = 1,0). Lle
MiATBEPOKYE 3iCTaBHY AOCTOBIPHICTb LUKas.

3a3Haummo, Lo navieHTu B niarpynax 3 acteHieto (B —6,7 %;
D - 6,3 %), BpaxoByr4u TSHKKICTb CTaHy, noTpebyBanu npornoH-
rOBaHOI LUTY4YHOI BEHTUNALIT NereHb i foslue nepebysanu B
Bin4ineHHi iHTeHcKBHOI Tepanii.

CepepnHs TpuBanicTb nepebyBaHHs NaLieHTIB y cTaLlioHapi B
nigrpynax 6e3 acteHii (A i C) cranosuna 7,9 £2,1 gobwm, y nigrpy-
nax 3 acteieto (BiD)-9,7 + 3,1 nobwu (U =518,1, p = 0,0214).
NetanbHux BUNagkis He Byro.

06roBopeHHA

Mig yac piarHocTukn CCA B HeBigknaaHin abaomiHans-
Hi Xipyprii 3a gonomoroto LWkanu Edmonton Frail Busisunu
30 (37,5 %) BunagkiB CMHAPOMY, @ MPW BUKOPUCTaHHI LUKanu
Frailty — 32 (40,0 %), U = 3120,0 p = 0,7862. NpoaHanisysasLuy
Ui pesyneratit, 3poOMnM BMCHOBOK: LUKanW, L0 3acToCyBany,
3icTaBHi 3a YacToTolo BusieneHHss CCA. Kpim Toro, aai, Wwo
oaepxanu nig Yac QOCMiMKeHHs, 3iCTaBHi 3 TUMU, LLO HaBeaeHi
y (haxoBiii NiTepaTypi WOAO YACTOTW BUSIBMEHHS LIbOTO CUHAPOMY
B 0Ci0 noxunoro Ta ctapedoro Biky [6,18].

Mig yac ouiHoBaHHs edhekTBHOCTI Wkanu Edmonton Frail
BI3HA4MAK, WO 1T rofioBHa NepeBara — TpUBanicTb AOCIimKEHHS
(22 £ 3 xB) nopiBHAHO 3 Takok AN Wwkanu Frailty (360 + 22 xs;
U =245, p<0,0001). Lle 3ymoBneHo cknagHiwmmn napame-
Tpamu, nepeayciM 3a ckpuHiHrosum TectoM Mini-Cog, oCKinbku
TSOKKi NaLjeHTw, rocnitanisoBaHi HEBIAKIAAHO, HE 3aBXay MOXYTb
a[lekBaTHO NPONTW TECTYBAHHS; 30iMNbLUEHHS TPMBANOCTi Crpu-
YMHEHe Takox nabopaTopHoto AiarHocTuko. Came ToMy Lukana
Edmonton Frail € 6inbLu pekoMeHZ0BaHO AMs BUKOPUCTaHHS Y
HeBiAKnaaHin xipyprii.

Cepen nepesar Edmonton Frail Haronocumo Takox Ha
MOXIMBOCTI BU3HAYEHHS CTYNEHS TSHXKKOCTI acTeHil, Lo He ne-
penbayeHo wkanot Frailty, a cepenHs Ta Tska acTeHis pisko
30inbLUYKOTH YacTOTy ycknapHeHb i cmepTHocTi [19,20]. Brim,
wkana Edmonton Frail mae i Hegoniku, 3okpema BOHa rpyH-
TYETLCS NULLIE Ha pesyrkTarax OnMTyBaHHs abo CaMoro naujieHTa,
abo poagnuis, TO6TO NnLLe Ha cy6’ekTBHNX AaHuX. LLkana Frailty
cknapHiwa, rnuble aHanisye napametpy, nepenbdayae ouiHto-
BaHHS He nuLue cy6' eKTUBHUX AaHWX | (yHKLiOHanbHI npobw, ane
11 pesynbraTi TabopaTopHOi AiarHOCTVKM; Lie iCTOTHO MiaBHLLYe
00’eKTUBHICTb fiarHOCTVKW. ToMy, SIKLWO Mig Yac nepegonepa-
LiiHOI MiArOTOBKM MOXHA 34iNCHUTY MOBHOLHHY NabopaTopHy
JiarHoCTWKy 3 OflepKaHHsIM pesynbTaTiB, a 3aranbHuin CTaH
naLieHTa fae 3Mory BUKOHaTV Npobu, nepeeary cnig, BigaasaTty
wkani Frailty 4ns nigBuLLeHHs 06’eKTUBHOCTI AiarHOCTUKM.

LLikany Frailty He MOXHa 3aCTOCOBYBaTH B NALEHTIB i3 NepuTo-
HITOM; Lie 3yMOBIEHO CaMe 3aTPUMKOH Ha OEPaHHS pe3yrbTarTiB.
3Baxarouu Ha Lie, Anst NopiBHAHHS 0bparnu rpyny navieHTiB i3 KKX
i FOCTPUM XOMELIMCTUTOM, OCKiMbKY TPUBANICTb iXHBOI Nepeaone-
paLiHOT NiAroToBKM ae 3MOry BUKOHATM Pi3Hi JOCMIMKEHHS Ta

3iCTaBUTU PE3ynbTaTy PisHIX LLKan (Lie HEMOXITMBO B pasi FoCTPOro
MNEPUTOHITY | MPW HETPMBANIN NepenonepaLiiHin NigroToBLi).

Y pesynbTaTi OUiHIOBaHHS TSXKKOCTI CTaHy 3a AOMOMOroH
wkanu P-POSSUM BusHauunu npsimuin cepeHboi cunm Ko-
PenALiNHUIA 3B'A30K MiX HAsIBHICTIO aCTeHii Ta KinbkicTio Ganis:
nigrpyna A Edmonton Frail (nauieHtn 6e3 actenii, n = 50, 62,5 %)
—29,7(27,00; 32,00) 6anu, nigrpyna B Edmonton Frail (navieHTn
i3 actenieto, 30 xBopwx, 37,5 %), cepeHii nokasHuk cymu 6anis
craHoswB 36,8 (31,00; 42,00), rs = 0,81, p = 0,000001. Taki cami
JaHi ogepxanu 3a Lwkanoto Frailty: y nigrpyni C (naujieHTtn 6e3
acTenii)— 29,7 (27,00; 32,00), y nigrpyni D (xBopi, y sIkux fiarHoc-
TOBaHO acTeHito) — 36,6 (30,50; 41,50), rs = 0,78, p = 0,000004.

Axanis nicnsionepaLiiHux ycknagHeHb Nokasas: iXHs YacToTa
3HaYyHO 3pOCTaE B MaLlieHTiB i3 acTeHieto. Lle niaTBepmkeHo i 3a
wkanoto Edmonton Frail — 23,3 % (U = 605,0, p = 0,0087), i 3a
Frailty—21,9 % (U=632,0, p=0,0150), 36iraeTbcs 3 AaHumm cha-
xoBoi nitepatypu [15]. i Yac NOPIBHAHHS YaCTOTU BUSBMEHUX
ycknagHeHb y nigrpynax Ai C; B i D He BCTaHOBWM CTATUCTUYHO
Z0CTOBIpHY pisHuLto (p = 1,0). OTxe, 06KABI LKanW NnpuaaTHi 4o
3aCTOCYBaHHS i3 3iCTABHOIO BipOrigHICTIO pe3ynbraris.

BucHOBKH

1. YacToTa BUSBNEHHS CUHAPOMY CTapeyol acTeHii 3a 4ono-
moroto Wwkan Edmonton Frail Ta Frailty y nauieHTie noxvnoro ta
CTapeyoro BiKy B HEBIKMaAHi abgoMiHanbHil xipyprii 3icTaBHa
(U=13120,0, p = 0,7862).

2. lllkana Edmonton Frail € onTumansHot Ans 3acToCyBaHHS
MpW YPreHTHUX CTaHax, OCKiNbKY € MPOCTILLO, ane He MEHLU
edekTBHOW. CepeaHst TpMBANICTb AiarHOCTVKM acTeHii 3a Heto
CTaHoBMNa 22 + 3 XB, @ NOBHE OLiHKOBAHHS 32 JONOMOTOH0 LLKamnW
Frailty puBano 360 + 22 x8 (U = 24,5, p < 0,0001).

3. Y HeBigknagHii abgomiHanbHin Xipyprii cnig Binaasati
nepesary wkani Edmonton Frail, ockinbkn Yactota BUSIBNEHHS
CUHOpPOMY CTapeyoi acTenii sictasHa (p = 0,7862), ane came BoHa
[a€ 3MOTy He NULLE [iarHOCTyBaTu acTeHito, ane i BUSHa4YUTH
CTYNeHi i BUPaXeHOCTi.

4. Busiinu 3HauHe 30inbLUEeHHS YacToTK nicnsonepawiiHnx
ycknaZHeHb y nauieHTiB 3 acTeHieto, WO niaTBEpAXeHa i 3a
wkanoto Edmonton Frail — 23,3 % (U = 605,0, p = 0,0087), i 3a
Frailty - 21,9 % (U = 632,0, p = 0,0150).

MepcnekTBM nofdanbwux AOCHiAKEHb NONAralwTb Y
nepe.ipLi N aganTauji WKan Ans 3acTOCyBaHHS Y MawieHTiB i3
MEePUTOHITOM iHLLOT eTionorii B HEBIAKNAAHIK abaoMiHanbHIi Xi-
pyprii. AKTyanbH1M 3anuwaeTbCs po3pobneHHst iHaUBIayanbHUX
NPOTOKONIB NepionepauinHoro BeAeHHs MauieHTiB MOXWIIOro i
CTapeyoro BiKy i3 CUHAPOMOM CTapeyoi acTeHii B Xipypri.
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MeTtoanKa BU3HAUEHHA 3YCUAb Y CYX0XKUABHOMY anapari
nanbLiB KACTi AOAUHU
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KucTb ntoguHm Ta i aHaTOMIYHI CTPYKTYpU 3a3HAK0Th NOLLKOAKEHb JOCUTb YACTO, OCKIMNbKYW € OAHIE 3 HaNGINbLL
(PYHKLIOHANbHO HaBAHTaXEHWX cucTeM. Tak, MOLIKOMKEHHS MikdanaHroBux cyrnobis ctaHoBnsATb 6nn3bko
60 % 3-nomix ycix TpaBm kucTi. Cepen Hacnigkie TpaBM CyrnobiB KWUCTi po3PIi3HAIOTb NicNSTpaBMaTuYHi ap-
TPO3W, KOHTPAKTYpU 3i CTiKMM 6ONBOBUM CHHOPOMOM, PUFILHICTb Ta aHKiNoau cyrnobis. 3 po3BUTKOM MeTomy
€HA0NPOTe3yBaHHS, BUKOPUCTAHHS SKOrO Aa€ 3MOry BiBHOBUTW BTpadeHy (hyHKL|ito OpraHiB OnopHO-pyXoBOro
anapary, BiakpyBatoTbCA HOBI MOXTNMBOCTI B peabiniTaii XBOpKX i3 pisH1MM yLLKOKEHHAMM CyrrobiB kucTi. [pote
MpU BUKOPUCTAHHI LIbOr0 METOAY BUHUKAIOTb YCKNAHEHHS!, MOB'A3aHi 3i 3HOLLYBAHICTIO iMNNaHTaTa, peakuieto
HaBKOMULLHIX TKAHWH Ha MaTepiar, 3 IKOro BUrOTOBINEHWIA NPOTE3, Ta 0COBNMBOCTSMI KOHCTPYKLLT eHAONPOTESIB.

TobT0 ycnix NikyBaHHS Mif Yac BUKOPUCTAHHS eH0MPOTESIB NEBHOK MipOH 3aNEXWTb Bifl KOHCTPYKLi iMnnaHTata.
lMepBuHHWI aHani3 echekTUBHOCTI 3anNPONOHOBaHOT KOHCTPYKL|i eHAoNpoTE3a MOXHA BUKOHATM 3a ONOMOrOI0
cnevianiaoBaHux NPOrpamMHUX KOMMIEKCiB. HeaBaxaroum Ha MOTYXXHICTb CrewianiaoBaHoro NnporpamHoro 3abes-
neveHHsi, nobynosa LmdpoBux mMogener 6ionoriyHux 06’ekTiB i BUKOHAHHS PO3paxyHKIB € AOCUTb CKNagHUM
3aBaHHaM. [Ins YncenbHOro AoCHimKeHHs!, KpiM 3HaHHs reoMeTpii 06’ eKTIB Ta iXHiX MexaHiYHUX BNacTUBOCTEN,
HeobXxigHe Po3yMiHHS yMOB B3aEMOZii Mix (pparMeHTaMy MOLENi Ta CXEMW HaBaHTaXEHHS.

Meta pobGoTu — onpauoBaTh METOAMKY aHaNITUMHOTO BU3HAYEHHS 3YCUMb Y CYXOXWNNAX NanbLiB BEPXHBOI
KiHLiBKW MIOOWHN.

Marepianu Ta meToau. [ocnimKkeHHs BUKOHANM, BUKOPUCTABLLM MOMOXEHHS Ta METOAN TEOPETUYHOI MEXaHIKK
i onopy matepiani. Sk po3paxyHKOBWIA BUNAZOK Y Liiii pobOoTi 3anponoHOBaHO PO3ITsHYTU BU3HAYEHHS 3yCurb
Y CyXOXMNMAX BKa3iBHOMO NarnbLsi NpaBoi BEPXHbOI KiHLIBKY.

Pesynbtati. Y pesynsrati po3paxyHkiB OTpUMani aHanitTyyHi BUpasu Ans BU3HaYEHHs 3yCUrb, SiKi BUHUKAIOTb
Y CYXOXMMMAX — 3rMHaYax BKa3iBHOMO nasnbLis KUCTI.

BucHoBku. OpepxaHi aHaniTM4Hi BUpasu AaroTb 3MOTY OLHUTY BENUYMHM 3yCUTb, LU0 BUHWKAKOTb Y CYXOXUINSAX
nanbLyiB kuCTi. PesynstaTi po3paxyHkiB MOXHa BUKOPUCTOBYBATH Mif Yac nobyaoBy LdpoBux Mogeneii nansLis
KWCTi Ta BMKOHAHHS YNCeNbHIX JOCHIMKEHD.

CyuacHi meanuHi TexHonorii. 2023, Ne 3(58). C. 18-24

The method of determining the forces in the tendon apparatus of human fingers
S. P. Panchenko, A. 0. Mametiev, L. Yu. Naumenko, S. A. Chernyshov, T. 0. Zub

Being one of the most functionally loaded systems, the human hand and its anatomical structures are damaged
quite often. Thus, injuries to the interphalangeal joints account for up to 60 % of all hand injuries. Post-traumatic
arthrosis, contractures with persistent pain syndrome, stiffness and ankylosis of the joints are distinguished
among the consequences of hand joint injuries. With the development of the endoprosthesis method, the use
of which allows to restore the lost function of the organs of the musculoskeletal system, new opportunities are
opening up in the rehabilitation of patients with various injuries of the joints of the hand.

However, when using this method, there are certain complications associated with the wear of the implant, the
reaction of the surrounding tissues to the material from which the prosthesis is made, and the design features
of endoprostheses.

Thatis, the success of treatment when using endoprostheses depends to some extent on the design of the implant.
It is possible to carry out a primary analysis of the effectiveness of the proposed design of the endoprosthesis
with the help of specialized software complexes.

Despite the power of specialized software, building digital models of biological objects and performing calculations
is quite a difficult task. In order to carry out a numerical study, in addition to knowing of the geometry of objects
and their mechanical properties, it is also necessary to understand the conditions of interaction between the
model fragments and the loading scheme.
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Aim. Develop a technique for analytical determination of forces in the tendons of the fingers.

Materials and methods. The research was carried out using the provisions and methods of theoretical mechanics
and resistance of materials. As a calculation case, this paper proposes to consider the determination of forces
in the tendons of the index finger of the right upper limb.

Results. As a result of the performed calculations, analytical expressions were obtained to determine the forces
that occur in the flexor tendons of the index finger.

Conclusions. The obtained analytical expressions allow us to estimate the magnitude of forces that occur in
the tendons of the fingers. The results of the calculations can be used in the construction of digital models of
the fingers and perform numerical studies.

Modern medical technology. 2023;(3):18-24

KucTb ntoguHy — opraH cknagHoi aHaToMiYHOI Bya0BK, TOHKOI
cpisionoriyHoi dhyHKLUii Ta KOOPAUHOBaHMX pyXiB. Byayun ogHieto
3 HanbinbLL YYHKLIOHANBHO HABAHTAXXEHMX CUCTEM, KUCTb Ta i
YMCIIEHHI aHATOMIYHI CTPYKTYpU 3a3HaKTb NOLUKOKEHb [OCUTh
yacTo. Tak, NOLLKOMKEHHS! M'ACTHO-(hanaHroBux i NPOKCUMarbHUX
MixdpanaHroBux cyrnobie cTaHOBNSATL Maibke 60 % 3-nomix ycix
TPaBM KWCTi, @ IMTOMa Bara BHYTPILLHLOCYTII060BMX YLIKOMKEHD
CTaHOBUTb 6r113bko 32 %.

3a gannmu C. C. CtpadbyHa, J1. KO. HaymeHka [1], kinbkicTb
MOMWITOK Mif Yac MiKyBaHHS TSHKKMX BHYTPILUHbOCYrOBOBHMX
MOLLKOMKeHb nanbuiB kucTi csirae 60-80 %. Cepen Hacnigkis
TpaBM cyrobiB KACTi PO3PIi3HAIOTb NICIATPaBMaTUYHI apTpoau,
KOHTPaKTypu 3i CTilkuM 6ONbOBUM CUHOPOMOM, PUrigHICTb Ta
aHkinosm cyrnobis. 3acrnyrosytoTb Ha yBary NiClATpaBMaTUYHi
KOCMETWYHI AedpeKTN KUCTI, SKi HeraTMBHO MO3HaYaloTLCA Ha
MCUXOCOMATUYHOMY CTaHi NaLlieHTiB. Y CTPYKTYpi NEPBUHHOI iHBa-
NiAHOCTI HAaCMIgKY BaXKWX TPaBM ANUCTanbHWX BiAAinis BEpXHLOI
KiHLiBKM CTaHOBNATL 6rnabko 9,6 % [2,3].

3 pO3BUTKOM METOLY E€HAONPOTE3yBaHHS, BUKOPUCTAHHS
SKOro Jae 3MOory BiHOBUTM BTpa4eHy YHKLItO KUCTi Ta 3Ha4HO
3MEHLLIMTY BifCOTOK CTabinisaLliiHunx BTpyYaHb Ha Cyrnobax narb-
LLiB K1CTI, BiKPMBAOTLCS HOBI MOXIMBOCTI B peabiniTaLii Xsopux
i3 nicnsTpaBMaTYHUMM OCTE0APTPO3aMU, BHYTPILLIHLOCYM060-
BWMM NepenoMamm i fedektamu cyrnobis [4,5].

Ha puHKy eHOonpoTesiB KOHKYPYHOTb YMCTEHHI GipMu-BU-
pobHukm i3 CLUA, Wsetuapii, HimewunHn, Bennkoi BpuTanii, siki
MPOMOHYIOTb Pi3Hi MOAENi 1 CMCTEMW AN €HOAONPOTE3yBaHHS
cyrno6iB nanbLiiB KCTi.

[locBin BUKOPUCTAHHS KOHCTPYKLIi 3acBiguuB, Lo Big 3 %
ao 17 % eHponpotesiB AecTabinisytoTbcst B TEPMiH 40 5 pokiB.
OZWH i3 roNOBHYMX YMHHUKIB, LLO 3MEHLLYHOTb NO3UTUBHI PE3Yrb-
TaT y BifAaneHoMy nicnsionepavinHoMy nepiogi, — acenTuyHa
HecTabinbHICTb eHaonpoTesa, Wo cTaHoBUTb 34-58 % ycix
ycknagHeHs [6,7].

3a3HaumMo, L0 IHTEHCHBHICTb PO3BUTKY EHOOMPOTE3YBaHHS
CcyrnobiB pi3HKX NoKanisauin y Cy4YacHin MeauLMHi Mae CyTTEBi
BigMiHHOCTI. Tak, 0bcsirv eHgonpoTe3yBaHHS BENMKIX CYrmobiB
OCTaHHiIMI poKamm MpOorpecuBHO 3pocTatoTb. MNybnikauin, Lwo
MPUCBSYEHi aHani3y iMnnaHTaLii BENMKWX cyrnobis, HAHI LOBOMI
Barato, ane pobiT WOAo BUBYEHHS 3aMilLeHHs APiBHUX Cyrmo-
6iB nanbuiB kucTi gyxe mano [8,9]. Lie Bu3Ha4yae HeobXigHICTb
MPOAOBXEHHS BUBYEHHS NPobnemm BigHOBNEHHS dhyHKLii micns
TSDKKMX BHYTPILIHBOCYMOGO0BMX NOLIKOMKEHD KUCTI.

Jlikapi, siki cnevuianisyloTbcs Ha Xipyprii KUCTI, CTaBNATLCSA
[0 apTponnacTvkv cyrnobiB Liei nokanisawii Bkpai CTpuMaHo

i BiguyBalOTb NEBHE PO34apyBaHHS, OCKirbkW JOCI M He BOae-
TbCS OCAMTU HACTISbKM XK BESNMKUX YCMIXIB, K i paxiBLAM, SKi
BUKOHYOTb apTPONIaCcTUKy BENMKMX CyrnobiB. 3HauHa KinbkicTb
TSOKKIX BHYTPILLHBOCYTTOO0BMX MOLUKOKEHb CBiA4MTb: HEOOXiaH
TaKi KOHCTPYKLii eHaonpoTe3iB, WO BIZHOBIIOIOTL PYXOMICTb
nanbuiB, ycyBawTb Aedopmauito cyrnoba Ta nokpaLlylTb
KOCMETWUYHWIA BUrNSA KUCTI [4].

Kono auckyciiHux nuTaHb, NOB’'A3aHuX i3 po3pobrneHHsM eH-
JonpoTesis cyrnobiB nanbLyiB KUCTI, BU3Ha4YaeTLCA PisHOBUAAMM
€eMEHTIB KpIiNneHHs Ta pyXOMUX YacTUH iMnnaHTa. Buxogsaum 3
0CcoOMBOCTEN KOHCTPYKLi eHaonpoTesiB cyrnobiB KMCTi Ta Ba-
piaHTiB (hikcauji pisHx Mogenen, axiBLyi 06 eqHYIOTb YNCTEHH
TMNK B Kinbka rpyn. BignosigHo Ao knacudpikauii J. Filderhoff,
NpOoTE3N PO3PI3HAKTb 3a (DYHKLIIOHANBHAMW TUNaMmK: 3a B3ae-
MOZi€et0 (3B's13aHi, HaniB3B'sA3aHi, HE3B'A3aHi); 3@ Mapamu TepTs
(meTan-meTan, meTan-nonieTuneH, kepamiyHi, NipokapOboHOBI,
CUNIKOHOBI); 3a TUNOM dpikcauii (LemeHTHi, 6eauemenTHi) [10].

LlemeHTHi imnnaHTyh 3abe3neqytoTb OCUTL BUCOKY MEPBUHHY
CcTabinbHICTb 3aBAskN (HOPMYBAHHIO €MacTUYHOI 30HN, L0 PO3-
MOMINSAE HABAHTAXEHHS PIBHOMIPHO. 3aCTOCOBYIOTb KOHCTPYKLT
3 LIeMEHTHWM TUMOM chikcaLii NepeBaXHO B MaLEHTIB 3 03HaKaMm
0CTEOmNopo3y, He PEKOMEHA0BaHE X BUKOPUCTAHHS Y NaLlieHTiB
MOOZOro BiKy. Kpim TOro, nif Yac peBisiiHuX onepaviin BUganeHHs
LIeMEHTY 3 HEBENMKWX KICTOK CTaHOBMITO MEBHi TEXHIYHI TPYAHOLLY.

Y Xipyprii KMCTi HAKOMUYEHO NEBHWUI JOCBIA, 3aCTOCYBaHHS
HEPO3'EMHMX CUMNIKOHOBMX NPOTESiB, LLO AatoTb A0OBOMI XOpOLUi
Hanbnwxdi pesynstatn. Cepen Hepo3’eMHUX €HOONPOTESIB
nanbLiB KCTi HabinbLL BiZOMUM | BAANMM Ha Tol yac OyB imn-
NaHT, 3anponoHoBaHuii A. B. Swanson Ha noyatky 1960 pokis.
TpuBanuit Yac CUNiKOHOBI MOHONPOTE3N Ta iXHI HACTYMHI MO-
Jndikauii 3acTocyByBanu 30ebinbLIoro nig vac NpoTe3yBaHHS
M'ICTHO-chanaHroBumx cyrnobis.

Yci Hepo3'eMHi OHOKOMMOHEHTHi CUNIKOHOBI MPOTE3K, CTBO-
PeHi 3a KOHUENLiet Swanson, npautolTb SK rHydka posnipHa
[eTasb BHACIiAOK BiflbHOTO KOB3aHHS! HXKOK Y KICTKOBOMO3KOBWX
KaHanax i gikcallii 3 hopMyBaHHsIM (hibPO3HOI Kancynu HaBKONO
iMnnaHTa. 3a Takux YMOB HaBaHTaXeHHs! B CUCTEMi «iMnnaHT
— KiCTka» nepefaeTbCst NO3AOBXHLO | KOHLEHTPYETLCS B LIEH-
TpanbHiit YacTuHi Hixku [11].

3a paHumun A. P. Weiss et al., Hixka imnnaHta Swanson
Mae BeNMke NepeMilleHHs B KiCTKOBO-MO3KOBOMY KaHari
(102,40 £ 0,97 mm) nopiBHsHO 3 imnnaHTatamm Avanta i NeuFlex
(0o 1,05+0,45 mMmi 0,69 0,31 mm BignosigHo) [12].

YcknaHeHHs BigaaneHoro nepiofy NoB’s3aHi 3i 3HOLLYBaHi-
CTI0 iMNNaHTaTa, peakLieto HaBKOMMLLHIX TKaHMH Ha MaTepiarn,
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3 SIKOr0 BUrOTOBMEHO MPOTE3, Ta 0COOIMBOCTAMM KOHCTPYKLLT
eHgonportesiB. [loBeAeHo, LU0 MIKOBI HANPYXeHHS POPMYIOTHCS
B PyXOMOMY €MeMEHTI YaCTWUH NpoTe3a, 3aBAsKY IKOMY 34INCHHO-
€TbCS 3MVHAHHS Ta PO3rMHAHHS, i B MICLLi NEPeXoay HXKY B LIEHTP
npoTesa npu 1noro 6iyHux BigxuneHHsx. Y 46-57 % sunaakis Le
MpW3BOAUTL A0 €pPO3ii, Ni3nCy KICTKOBOI TKaHWHM 11 fecTabinizauii
KOHCTpYKLUji.

Ha pymky K. Moller, oCHOBHi Heponiku iMnnaHTiB Swanson
MOB’AA3aHi 3 HEBUCOKUMU MILHICHUMM XapaKTepucTukamu, Lo
CMPWYMHSE NEPenoMm KOHCTPYKLIN. Tak, Yepes 3—5 pokis micns
onepauii BusBnsanu nepenomu 67 % eHpgonpotesis Swanson,
52 % enponportesiB Sutter. Kpim Toro, y 30 % nauieHTis 3 pes-
MaToiHUM apTPUTOM BUHUKAE peLuauB Aesiallii nanbuis, Lo
noripLuye yHKLIOHANbHWIA | KOCMETUYHUI pesyrbTaT [6].

OTxe, onTUMi3aLis cnocobiB PeKOHCTPYKLL MOLIKOZKEHUX
cyrnobiB NanbLiB KACTi — 4OCUTL aKTyarnbHe 3aBhaHHs, Lo no-
Tpebye [0AaATKOBUX AOCHIMKEHD.

Haronocumo, Lo Ha pe3ynbTaTyi nikyBaHHs Cyrno6iB nanbLiB
KUCTi 3@ LONOMOTOL0 METOAY EHA0NPOTE3YBAHHS, KPIM MEAUYHIX
i BionoriyHMX acnekTiB, MOXYTb BMIMBATY | TEXHIYHI hakTopw, 1O
SKUX Hanexarb MILHICTb | XXOPCTKICTb (hikcaLlii iMnnaHTaTa B KicT-
KOBIM TKaHWHi. List chikcaLlist 3anexuTb Bif KOHCTPYKLii iMnnaHTata
11 maTepiany, 3 SKOro BiH BUrOTOBMEHUIA. BUKOHaTU NepBUHHMI
aHarnia eqheKTUBHOCTI 3anpONOHOBAHOI KOHCTPYKLIT eHaonpoTesa
MOXHa 3a JONOMOTOH) CreLlianizoBaHWX NPOrpaMHUX KOMMIEKCIB,
3aCHOBaHWX, 30Kpema, Ha MeToZi CKiHYeHux enemeHTi [13,14].
Taki nporpamHi KOMMneKcu fatoTb 3Mory nobyaysaTi LudpoBy
MOZENb eHAOoNpoTe3a Ta KiCTKM, Ky AOCTimKyTh (hopma i
PO3Mip¥ YMCIIOBOTO aHasora MakcMarsbHO TOYHO 36iraTUMYTLCS!
3 JicHUMK 0B’eKTamm), a TakoX HafaTh iM MeXaHivHi BnacTu-
BOCTI, LLIO BiANOBIAA0Tb peanbHUM Tinam, Hagani — ob’eaHaty
nobynoBaHi LndpoBi aHAMorn B €QMHY PO3PaxyHKOBY CXEMY.
OpHak 4ns BUKOHaHHS po3paxyHKiB, KpiM HaBeOEHUX MyHKTIB,
HeoObXigHe TakoX 3HaHHS YMOB B3aeMOji 4OCTIIKYBaHOMO 06 ek-
Ta 3 eNnemMeHTamu, Lo NOro OTOUYIOTb, Ta CXEMM HABAHTAXEHHS.

He3Baxatoun Ha NOTYXXHICTb Cy4acHUX KOMMIOTEpIB Ta YHi-
BepCanbHICTb CrewjianiaoBaHoro nporpamHoro 3abesneyeHHs,
nobynosa LmgpoBnx Mogeneit GionorivyHux 06’ekTiB i cucTem
i3 HACTYMHUMW PO3paxyHKkamu € JOBOMI CKMNaAHUM 3aBOaHHSM.
Tomy HaBiTb NPY BUKOPUCTaHHI YNCMOBKX METOAIB AOCIIMKEHHS
nepesary HeoOXigHO Bin4aBaTh CPOLLEHNM MOAENSIM. Y LibOMY
BUNaZKY Nif Yac po3paxyHKiB MOXHa 0BOMEXUTUCH 3HAHHAMM PO
reoMETPIt0 OKPEMMX ENEMEHTIB MOAENEN Ta iXHi i3V Ko-MexaHiuHi
BACTVBOCTI. BpaxyBaTu HasiBHICTb iHLUMX ENEMEHTIB, L0 OTO-
4ytoTb 00'€KT JOCNIIKEHHS, MOXHA LUNSXOM HaknagaHHs
MEBHVX rPaHNYHIX YMOB, @ CXEMY HaBaHTaXEHHS NOnepeaHs0
OLiHUTK aHaniTYHUMK Metogamu [15,16]. Mpuknagom Takoro
JOcCnimKeHHs: Moxe B6yTi poboTa BiTUM3HAHMX aBTopIB [17], SiKi
npoaHanisysanu HanpyxeHo-1eOpPMOBaHWIA CTaH B aHaTOMIu-
HUX AiNSHKaX 3riHanbHOMo anapaty nasnbLis KucTi. JocnigHnku
30IMCHANK YUCENbHWIA aHani3 3yCcurb, WO BUHUKAKTL Y CyXO-
XUINbHO-3B'I3KOBOMY anapari nanbLs KWACTi, Ta NOeAHaNM Noro
3 aHanITUYHUMK PO3paxyHKamu.

B obox Bunagkax AOCTigKEHHS BUKOHYBari Ha MakcManbHO
CMpOLLEHil po3paxyHKoBil cxemi [17].

AHanis cun, ki nepenarTbCs Mixk M'S30BO-CYXOXUITbHAMM
KoMnnekcamn Ta pisHuMu cyrnobamu, bessanepeyHo, cnpusie

KpaLloMy PO3yMIHHIO HOpMarbHUX (PYHKLUIA KUCTI NOAMHM Ta
eTionorii 3axBOptoBaHb PyK. 3HaHHS NMPO MOKa3HUKKU CwM, LU0
JiK0Tb Y CYXOXWMIAX ManbLiB KUCTi, MOXYTb 3HAYHO MOKPaLLUTH
METOAM NiKyBaHHs Ta [afyTb 3MOTY YA0CKOHAMH0BATW KOHCTPYKLT
Ta mMaTtepiany NpoTesiB MikdanaHroByx cyrnobiB LLMSXOM YuC-
NoBOro aHanisy. Pasom i3 TUM, Y1CnoBe JOCTIDKEHHS MOXINBE
33 YMOBW 3HAHHS CUI, LLO AitoTb Ha OKPEMi ENEMEHTU CUCTEMM.
OUiHMTM BENUYMHM LKX 3yCWITb MOXHA LUISXOM BUKOPUCTaHHS
aHaniTMYHNX MeToaiB BioMexaHiku.

Merta po6otu

OnpaLytoBatit METOAMKY @HAMITUYHOTO BU3HAYEHHS 3yCUTTb
CYXOXUNNSAX NanbLyiB BEPXHLOI KiHLBKM MHOQUHN.

Marepianu i meToau AOCAIAKEHHA

ManbLj KUCTi Ta BNacHe KWCTb MIAVMHU MatoTb CKNnagHy Oy-
[0BY i (oyHKLUil. BnacHe MexaHi3am pyxiB nanbLiB KACTi NIOAUHN
NPeaCTaBnNeHNA MePEXeo CyXOXunb, L0 nepeMillatoTbes no
noBepxHi chanaHr. ToMy KUCTb — BOBOMi CKagHWi 00’ekT gocni-
[DKEHHS1 HaBITb Y Pa3i 3aCTOCYBaHHS Cy4YacHMX crneLlianisoBaHux
MpOrpaMHNX KOMMMEKCIB. 3HaHHS LOAO CU, SIKi BUHMKAOTb Y
Mepexi CyXxOXuUrb NarnbLiB NIOAUHN Mig Yac PisHWUX L, BKpal
BaXKIVBI NiA Yac KNiHIYHOI AiarHOCTVKW, XipYpriYHOro nikyBaHHs,
[AV3aliHy NpoTesiB NanbLiB TOLLO. TOMy Ans CNPOLLEHHs NobyaoBwu
LMchpOBIUX MOZENEN, L0 MOXYTb OyTI 3aCTOCOBAHI B HACTYMHNX
JOCMMKEHHSIX, Ha LibOMYy eTani poboTi BUPILLMIM aHaNITUYHO
BU3HaYNTU BEMUYMHN 3yCUMb, SKi BUHUKAIOTb Y CYXOXWUITbHOMY
anaparti nanbLiB BEPXHbLOI KiHLiBKM.

JocnifdxeHHs BUKOHanNW, BUKOPUCTABLLW MOMOXEHHS Ta
METOAM TEOPETUYHOI MexaHik i onopy martepianis [18,19]. Ans
BUPILLEHHS MOCTABMNEHOrO 3aBAaHHS 3anponOHOBAHO po3pa-
XYHKOBY CXEMY NS BU3HAYEHHS 3yCUITb Y CyXOXUINAX NanbLs
KUCTi NIOONHW.

Bpaxosyiouu, Lo, 3 nornsgy aHatoMii CyxoXunb i ckenera,
BCi ManbLj KACTi € NogibHMMK, SIK pO3paxXyHKOBMIA BUMAJOK 3a-
MPOMOHOBAHO PO3IMSAHYTU BU3HAYEHHS 3YCUMb Y CYXOXMUMMAX
BKa3iBHOrO NarbLis NpaBoi BEpXHbOI KiHLiBKK (puc. ).

3ayBaxumo, LU0 edhekTVBHA (hyHKLIS NasbLyB MOXI1BA 3aBas-
K1 CKOOPAMHOBAHMM [iSiM M’SI30BO-CYXOXMIbHIX 3B’513KiB Y NO€Ea-
HaHHi 3 J1ieto CyrnobOoBYX Kancyr, 38’130K | CyrrobOBMX MOBEPXOHb.
Tomy Ans po3yMiHHS MexaHiamy poboTy nanbLis HeoOXigHE 3HaHHS
MPO HaBaHTaXEHHS KOXHOTO KOMMOHEHTa, sikui Bepe y4acTb Y ioro
pyxax. Ane nig 4yac aHaniTU4HNX po3paxyHKiB BpaxysaTu BMivB
BCIX LIMX CTPYKTYP Ha BEMWNYMHY 3yCUIb Y HAX Maie HEMOXIMBO.
Tomy Ans cnpoLLEeHHs AOCTimKEHHS BUpiLLMM nobyayBaTy pospa-
XYHKOBY CXEMY MasibLis, LU0 BKKOYana Tirflbkv eNeMeHTY cKeneta
(tbanaHru) Ta BracHe cyxoxunns-3rHadi (puc. 2).

Brim, HaBiTb Npu TakoMy CMPOLLIEHHI aHATOMiSi PO3TaLLyBaHHS
Ta HanNpsIMKIB CyXOXMMb 3annLLIaeTbesa J0BOMi CKNagHo. Tomy
MPUNYCTUINN: CYXOXWMNS, LLO BUBYANM, CNPSMOBAHI N0 NOBEPXHI
cbanaHr, napanenLHo 0 iXHbOI OCi, @ BMacHe pPo3paxyHKOBY
CXeMy po3rnsifany y BepTUKanbHii NMOLLMHI.

3anpornoHoBaHe NOMNOXeHHs! PO3paxyHKOBOT CXeMW BiANOBi-
[arno ropuoHTarnbHii opieHTauii nanbus Npy 1oro posrnHaHHi
(puc. 3).
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la

Puc. 1. BkasiBHui naneLpb (a) Ta Moro aHatomis (6) [23].

Puc. 2. CkeneT i CyXxOXMAAS-3rMHaYi BKa3iBHOTO NaAbLisi, KU AOCAIAXYBaAW (@) [24], Ta cnpolieHa cxema (6).

Puc. 3. MonoxeHHs k1CTi (a) [25] Ta nanbLis (6) [26], ke AOCAIAXYBAAH.

Ha ubomy eTani focnimkeHHs BUKOHyBanu, He 6epyun o
yBarv KOHKPETHI poamipu dhanaHr i nanbLg. Brim, nobynosy pospa-
XYHKOBOI CXeMW 30iNCHUMN, 'PYHTYIOUMUCh Ha @HTPOMOMETPUYHUX
AaHuX Npo aHaTOMIil0 BKa3iBHOTO NasbLsl, TOMY NPOMOPLINHICTb
pO3MipiB Mix chanaHramu B po3paxyHKoBil cxeMi JOTpUMaHO.

Ha puc. 4 HaBegeHO po3paxyHKOBY CXEMY Ta BBEAEHO Taki
nosHaveHHs: 11, 12, 13 — poexuHn dpananr; H1, H2, H3 — Bicotu
thananr; C1, C2, C2 — ueHTpn mixcanaHroBux cyrnobis; F —
NpUKNafeHe HaBaHTaXEHHS.

[ins cnpoLLeHHs MaTeMaTYHNX NepeTBOpeHb Hapani 6yae-
MO BUKOPUCTOBYBATW NO3HA4YeHHs hi = Hi/2 — nonosuHa BUCOTM
thanaHry.

Bigomo, wo gucranbHa Ta cepedHst hanaHru 3ruHalTbest
3aBASAKM Cyxoxunnsam. [Npote 3ruHaHHs NPOKCUMarbHOI dhanaHrm
Ta ii piBHOBary 3abesneuyye rpyna M'si3i, LU0 [0 Hei NpUKpinneHi.
[nst CNpOLLEHHs 3aMiHMMO Ajto TPyMK M'3iB NPOKCUMAnbHOI
(hanaHry ixHbOK piBHOAiOYOK. OTXe, 3ycunns, WO AioTb Ha
thanaHr BkasiBHOrO NanbLs 3 BOKY M’S130BO-CyXOXMIBHOIO
anapary npu Woro 3ruHaHHi Ta ski 6yaemo gocnigpxysatu, no-

3Haummo S1 (guctanbHa hanaHra), S2 (cepenHst danaHra),
S3 (npokcumanbHa thanaHra).

£k HaBaHTaXEHHs! Ha Manewb Ha LbOMY eTani JOCHiMKEH-
HS 3anpOMOHOBAHO PO3MAHYTW A0 30CEPEeMKEHOI cunu, Lo
npuknageHa oo AuctanbHol dhanaHm nepneHankynspHo Jo i
M0300BXHBOI OCi. [MONOXeEHHs CUnn 3aAa€EThCS BIACTAHHIO €, SKY
BigMIpIOKOTL Bif AUCTanbHOro Mixdanaxrosoro cyrnoba C1 o
niHii git cunn (puc. 4).

Y UbOMYy JOCRimKEHHI 3aNPOMNOHOBAHO PO3IMSHYTU CXEMY
HaBaHTaXEHHS!, 16 B ONMCAHOMY MOMOXEHHI NanbLs Ha Kpan
thanaHru, T06T0 Npu € = |1, NiABILYIOTb BaHTaX, MAcoko M, Kr.
Y Takomy BUNaaKy HaBaHTaXeHHS Nanbus 30iMCHIOBaTUMETLCS
BHACTIZOK CUMM TSXKIHHS BaHTaXy, BMacHe BEKTOP CWnK crpsi-
MOBaHW BEPTMKANbHO BHU3, a ii BEMWYMHY BM3HAYaKOTH 3i
cnissigHoLLeHHs: F = mg.

3a3Haunmo, LLO [ist CMAK, OMINCAHOI B PO3PaXyHKOBIA CXeMi,
CnpsiMOBaHa Ha pO3rMHaHHA manbLisi, TOMy 3yCUANS, WO BUHM-
KaloTb Y CYyXOXUNNSX, € pO3TAryBanbHuUMM. Lli 3ycunns BusHa-
yarnu, BpaxoBylouW piBHOBAry cUCTEMU, SIKy PO3rnsaatoTb nig
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Puc. 4. Po3paxyHKoBa cxema.

Puc. 5. Po3paxyHkoBa cxeMa AAA BUSHAUEHHS 3YCHUAAA B CyXOXMAAI-3MMHAYI AMCTAABHOT panaHT L.

Puc. 6. Po3paxyHkoBa cxeMa AAS BUBHAUEHHS 3YCUAAS B CYXOXKMAAI-3rHAUi CEPEAHBOT hanaHru.

Puc. 7. Po3paxyHKoBa cxema AASl BU3HAUEHHS PIBHOAIKOUYOTO 3yCUAAS PN M'AI3iB, LLIO YTPUMYHOTb MPOKCUMAaAbHY GanaHry.

Jiet0 NPUKNaAEeHOro HaBaHTAXEHHS! Ta HEBIZOMMUX BHYTPILLHIX
CUN 'y CyXOKUIISIX.

Bepyun Jo yBarv HaBedeHi NONOXeEHHS!, BU3HAYanm 3ycunns
B KOXHOMY CYXOXWIIi, Sike YTPUMYeE cpanaHrv B piBHOBA3I.

Pesyabtati

[Mpy BU3HAYEHHI 3yCunb BUKOPUCTOBYBamNM METOA Nepepisia
i piBHsIHHS piBHOBarm [18,19].

[ns BU3HaYeHHs 3ycunns B CyXOXWni, Sike yTpUMYye nepiuy
(aucTanbHy) canaHry, po3rnsHeMO po3paxyHKoBY CXeMy, HaBe-
[eHy Ha puc. 5.

Y LubOMy BUMAZKY OTPUMYEMO MAacKy CUCTEMY [OBIMbHUX
Cu1N, NS IKOT MOXXHA CKNaCTY TPU PIBHSHHS CTaTWKW. Bpaxosyto-
YU, LLIO OCHOBHUM HEBIOMUM, SKE LiKaBUTb HAC B aCMNEKTi LIbOro
LOCTIIKEHHS!, € 3yCUAIS B CyXOXWUINi, TO AN 1OT0 BUSHAYEHHS!
MOXHa 3arnucaTty Tiflbkv OfHe piBHAHHA pisHosarn Y M., = 0,
3 SIKOro BUNNMBAE:

-Fx1+8xh =0
abo
Fxl
S, = 1
h

[ns BU3HaYeHHs 3ycunns B CyXOXWnni cepeaHboi hanaHm
Bymyemo po3paxyHKOBY CXeMy, HaBedeHy Ha puc. 6.

Y UboMy BUNaAKy, Sk i B nonepeaHLoMY, Ans niackol A0Bifb-
HOI CCTEMM CUI i3 TPBOX PiBHSIHB PIBHOBArK MOXEMO 3anmcaTm
oaHe: yM., = 0, 3 sikoro oTpuUMyemo

Fx(l,+1)+S,xh,+8 xh,=0,

Fx(, +1)-S xh,
2- h

2

Ha BigmiHy Big nepLuoi Ta Apyroi dhanar, TpeTio hanaxry B
piBHOBAa3i yTpuMye rpyna M's3iB. [Ans CNpOLLEHHS BUSHAYEHHS!
3yCUMb iXHI0 Ait0 3aMIHEHO OAHIEI0 PIBHOiOYOK S3, WO MOXHA
3HaITU 3 PO3PaxyHKOBOI CXeMU, HaBEAEHOI Ha puc. 7.

Y oMy BUNaaKy, sk i B ONepeaHix, MoXHa CknacTu ofHe
piBHAHHA piBHOBarK: Y M, = 0, 3 AKOro oTpUMyeEMO:

Fx(l,#1+1)+S,xh +S,xh,=0,

Fx(,+I,+1,)-S,xh -S xh,
S,= -

3

06roBopeHHA

3a pesynbTataMyt AOCNILXEHHS OTPUManu aHaniTUYHI
BMpa3n Ans BU3HAYeHHs 3ycunb (S1, S2, S3) y cyxoxunnax
BKa3iBHOrO NasbLisl BEPXHbLOI KiHLIBKY NioauHK. 3a dhopmynamu,
LLIO HaBELEHO, 3YCUMNS B CyXOXUMNSX 3anexatb Bif BENUYMHY
HaBaHTaXXEHHS Ta reoMeTpii hanar.

Po3rnsiHemo sk npuknag BUSHaYEHHS 3yCuib Y CyXOXMNMAX
BKa3iBHOrO NarbLisi 3 TaKUMM PO3MIPHUMUW XapaKTepUCTUKaMMm:

[1=18 mMm, 12 =24 mm, I3 = 40 mm;

H1=6,5mm, H2 =9,5 MM, H3 = 12 mw;

h1=23,25 MM, h2 =4,75 MM, h3 =6 mm.

Haronocumo, Lo Ui napameTpu BignoBigawTb CepenHiM
poamipam ghanaHr BKasiBHOrO NanbLs KUCTi JOPOCNOI M0ANHY,
ix obpanu, cnmpatoumnck Ha daxosy nitepartypy [20,21,22].
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FAK HaBaHTaXeHHs!, Lo fie Ha naneLlb, nNpy obpaHii pospa-
XYHKOBI CXeMi, 3aamo Bary BaHTaXy Macor m = 5 kr, T06T0
ditova cuna F =50 H.

[Py BKITKOYEHHI LMX napameTpiB po3paxyHky y hopmyni ans
BW3Ha4eHHs 3ycunb S1, S2, S3 nicns nigpaxyHKiB 0TPUMYEMO:
S1=277H;S2=165H; S3=241H.

AHaria pe3ynbTarTiB Mokasas: y CyXOKUMSAX-3rMHaqax nanb-
LLiB KMCTi BUHMKAIOTb 3HAYHI 3yCUnns. 3a 3Ha4YeHHSMM BHYTPILLHIX
CWM, LLIO OfiepXanK, Li 3ycurns B Kinbka pasis OinbLui 32 BENMUMHY
NMPUKNaAEeHoro HaBaHTAXEHHS. TaK, Lji BENUYMHI A71S CyXOXKMI-
ns auctanbHoi hananm (S1) GinbLui 3a BENUYMHY Lito4oi Crin
y 5,5 pasa, cepenHboi (S2) -y 3,3 pasa, a piBHogjto4a rpynu
M'SI3iB MPOKCUManbHOi danaHru (S3) nepesuLLye npuknageHy
cuny y 4,8 pasa.

3a3Ha4ymmo, LU0 AOCNimKEHHS aHaNITUYHOT MOAENi BUKOHAMN,
MpMNYyCKarum, WO piBHOBAra KOXHOI hanaHr 3abe3nevyeTbes
TiNbKY LNSXOM M SI30BO-CyXOXMUIMbHIX 3B'A3KIB | NPUKNafeHoro
HaBaHTaxeHHs. ToBTO He BpaxoByBanm Aito iHWMX BionoriyHmx
CTPYKTYp NanbLsl, 30Kpema MixcanaHroBux 38's30K, L0 MOXYTb
4aCTKOBO PO3BAHTAXMTU CyXOXKWINS, | B TAKOMY BUNAZKY AiNCHI
3yCunns B HUX OyayTb AELLO MEHLIUMM.

OueBwaHO, CMPOLLEHHS, LLIO BUKOPUCTOBYBanM nig yac noby-
[.0BM PO3paxyHKOBUX MOLENEN, € NEBHUM HELOSIKOM, OCKISbKW HE
[ak0Tb 3MOrM TOYHO BU3HAYNUTU BEMUYMHI 3yCUTb, SIKi BUHUKAOT
y CyXOXWUNNsIX-3MMHa4ax nanbli kucTi. Ha BigmiHy Big pobotm
[17], oe BUKOHYBanW CXOXe AOCIIHKEHHS!, ane BenuYUHN CUn 'y
CYXOXWNIISX HE BU3HAYaW, a 3aaBanu 3asaaneridb, pesynsratu
HaLLOoro AOCHIMKEHHS BHACIAOK BUKOPUCTaHHS MPOCTOI po3pa-
XYHKOBOI CXeMU jatoTb 3MOTY OLLIHUTI MOKA3HWKM CUI, LLIO MOXYTb
BUHMKATM B X CyXOxmnnsix. Kpim Toro, y HaLwiin po6oTi oTprMaHo
3anexXHICTb AOCMIZXYBaHUX 3yCUITb Bifl BENMYMHI NPUKIIAAEHOro
Ha nanelb BEPXHbOI KiHLIBKM 30BHILUHBOTO HABAHTAXEHHS, LLO
MOE BUHUKATY NPW LLOAEHHIN Gi3NYHIN aKTUBHOCTI NFOANHM.

PesynbTati 4OCTIMKEHHS MOXHA BUKOPUCTOBYBATM 151 OLLi-
HKOBaHHS! BENMYMH 3yCITb, LLIO BUHUKAKOTb Y CyXOXMIISX-3rHaqax
nanbLiB K1CTi, Hapani — nig Yac nobyaoBm LMpoBUX MOAENEN,
MOB'A3aHVX 3 aHari30M HanpyXXeHo-1ehOPMOBaHOIO CTaHy CUCTEM
«KiCTKa — iMnnaHTaTy, 4ns po3pobreHHst HOBMX i BOOCKOHANEHHS
HasiBHUX METOAIB MiKyBaHHS YLIKOMKEHb NasibLiB KUCTI NIOONHN.
BpaxoBytouu, LLO OTPHUMaHi BENMHYMHI 3yCiITb MOXYTb ByTH AELLO
3aBULLEHNMM, iX BUKOPUCTAHHS MNif Yac YnMCenbHUX JOCHIMKEHb
[ia€ 3MOry 3aKnacTu NeBHUI 3anac MILHOCTI B KOHCTPYKLji eHo-
npoTesiB MixcanaHroBux cyrnobis nig Yac NPOEKTYBaHHS.

BucHoBKM

1. Y pesynbrati AOCIMKEHHS OTPUMAHO aHamITUYHI 3aneXHO-
CTi 4NS1 OLLIHKOBAHHS! 3yCurb, LU0 MOXYTb BUHUKATM B CyXOXMUINNSAX
nanbLjiB KUCTi NtoguHu. 3rigHo 3 BUpa3amu, Lo OAepKanu, Be-
NWYYMHW 3yCUMb 3anexarb Bif, BENMYMHI NPUKTaLeHOoro HaBaH-
TaXeHHs Ta po3mipie dhanaHr.

2. BukopucTaBLUM OTpUMaHi 3anexHOCTi i AaHi daxoBol
niTepaTypy LWoAo Po3MIpIB BNacHe (hanaHr, OLiHUIN BEMNYMHN
3yCWIb, LLI0 MOXYTb BUHUKATW B CyXOXUIINSIX, SKi BOCigKyBanm.
[NoKa3HMKY BHYTPILLIHIX CWM CBIAYaTb, LLO 3yCUNAS, SKi BUHUKAOTb,
[0CAratoTh 3HAYHWX BEMMYMH i B Kiflbka pasiB nepeBuLLyTb
npuKnageHe HaBaHTaXEHHS.

MepcnekTuBn noganblwmx gocnimkeHb. MeTtogom, Lo
3anpornoHyBanu, MOXHa He TifbKv OLIHATY BEMUYMHW CU, L0
Lil0Tb Y KOXHOMY OKpeMOMY CyXOXWnni, arne 1 Hagani pospa-
XyBaTy CUNW KOHTaKTY «KICTKa — KICTKa» B KOXHOMY MixchanaH-
roBomy cyrnobi nanbus kucti. OTxe, pesynsrati BUKOHAHOTO
pocnimkeHHs 3abe3neyvyioTb neBHy GiomexaHiuHy Gasy gaHux
MPO YMOBW HAaBaHTaXeEHHS KICTKOBO-M 30BOr0 KOMMAEKCY nanb-
LiB MI0AMHN, WO MOoxXe ByTu BUKOpUCTaHa Mif Yac BUKOHAHHS
4ncenbHUX PO3paxyHKiB.
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Aim. To investigate lipid exchange violations, inflammatory markers levels, their connections in coronary artery
disease (CAD) patients with atrial fibrillation (AF) and their role in AF paroxysm development and duration.

Materials and methods. 300 patients were divided into three groups: 27 patients without CAD and arrhythmias
formed the control group (CG), 149 patients with CAD but without arrhythmias were included in the main
group, and 124 patients with CAD and AF paroxysm were in the comparison group. The average duration of
AF paroxysm in the studied group was 2 [1; 3] days (mean [95 % CI]). Such indexes were examined: total
cholesterol (TC), triglycerides (TG), low-density lipoproteins (LDL), high-density lipoprotein (HDL), lipoprotein
(a) (Lp(a)), apolipoprotein A1 (ApoA1), apoprotein B (ApoB), C-reactive protein (CRP) and interleukin 6 (IL-6).

Results. According to our data, CAD is characterized by significant lipid exchange violations (increasing TC,
LDL, TG, Lpa, ApoB and decreasing HDL; p < 0.05) and increasing inflammatory markers (CRP, IL-6). The
presence of AF paroxysm in CAD patients deepened such changes (increasing ApoB, IL-6, CRP; p < 0.05)
and ApoB/ApoAT1 ratio was increased (p < 0.05). Significant strong and middle strength correlations between
inflammatory markers (CRP, IL-6) and lipid exchange indexes (LDL, TG, ApoA1, ApoB, ApoB/ApoA1) were
found (p < 0.05). For validation the role of lipid exchange and inflammation in AF pathogenesis ROC curve
was performed: LDL + 1.6 x CRP, the area under ROC curve 0.8519 (p < 0.05). This formula can help us to
predict the development of AF paroxysm in CAD patients. Moreover, a linear regression equation was created:
AF Paroxysm Duration (days) = 0.91 x IL-6 — 0.95 (p < 0.05), which will help to predict AF paroxysm duration
in CAD patients, too.

Conclusions. AF paroxysm occurrence in CAD patients is based on dyslipidemia and inflammation. It is
connected with increasing IL-6, CRP, ApoB/ApoA1 levels. The duration of AF paroxysm in CAD patients directly
depends on the IL-6 level.

Modern medical technology. 2023;(3):25-30

AiniaHuU# 06MiH | Mapkepu 3ananeHHA B NaLEHTIB 3 iLueMiuHoo XBOpo6oio cepus
Ta dibpuadaLieto nepeacepab

I. 0. MenbHuuyk, M. A. Wapaesa, B. T. Ausory6

MeTa po6oTy — BUBYUTH MOPYLLEHHS NiNiHOTO 0BMiHY, piBEHb MapKepiB 3ananeHHs, ixXHiil 38’A30K y XBOPWX Ha
iwemivny xBopoby cepus (IXC) i3 chibpunsuieto nepeacepab () i ponb y po3BUTKY Ta TPUMBANOCTI NAPOKCU3MY
or.

Matepianu Ta metogu. O6¢cTexunm 300 xBopux, KX noginunu Ha Tpu rpynu: 27 ocib 6e3 IXC Ta aputmin
3any4nnu B koHTponbHy rpyny (KIM), 149 nauienTis i3 IXC, ane 6e3 aputmiii — B 0CHOBHY, 124 xBopux Ha IXC i3
napokcuamom @I -y rpyny nopisHaHHS. CepenHs TpuBanicTb napokcuamy ®I1y rpyni JOCTILKEeHHs cTaHoBUNa
2 [1; 3] pHi (cepegHe [95 % []]). OuiHioBanu Taki nokasHukK: 3aranbHuii xonectepuH (3X), Tpurniuepuan (T1),
ninonpoteign Hu3bkoi winbHocTi (MMHLL), ninonpoteigu Bucokoi winbHocTi (JINBLL), ninonpotein (a) (Lp(a)),
anoninonpoteid A1 (ApoA1), anonpotein B (AnoB), C-peaktueHuin 6inok (CPB) Ta iHTepnelikiH 6 (IL-6).

Pesynbratu. 3a pesynsratamu, Lo oTpuman, y xsopux Ha IXC BuaHauunu gucninigemiio (nigsuwerHs 3X, TT,
NMNHLW, Lp(a), ApoB i 3HuxenHs MTMBLL, p < 0,05) Ta nigeuLieHHs mapkepis 3ananexHs (CPB, I1-6). HassHicTb
napokcuamy Oy xsopux Ha IXC nornubntosana ui 3miHu (3poctanu ApoB, IL-6, CPB, p < 0,05), cnissigHOLLEHHS
ApoB/ApoA1 nigeuere (p < 0,05). BusBnnm Takox 3HayyLLi CunbHi Ta cepeaHboi cunm kopensuii (p < 0,05)
Mix Mapkepamu 3ananenHs (CPB, IL-6) Ta nokasHukamm ninigHoro o6midy (NMHLL, TT, ApoA1, ApoB, ApoB/
ApoA1). Ons ninTeepmpkeHHs poni ninigHoro obmiHy Ta 3ananeHHs B natoreHesi O nobyayeanu ROC-kpusy:
NNHL + 1,6 x CPB; nnowa nig ROC-kpusoto — 0,8519 (p < 0,05).

Lis chopmyna moxe gonomortu nependaqnti po3sutok napokcusmy Oy xsopux Ha IXC. Cknanw piBHSHHS
niHiHoi perpecii: TpueanicTb napokcuamy @I (gHi) = 0,91 x IL-6 — 0,95 (p < 0,05), Lo Aae 3mory NporHo3yeaTy
TpuBanictb napokcuamy Oy nauienTis 3 IXC.
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BucHoBku. B ocHOBI BUHUKHEHHS napokcuamy OFy xsopux Ha IXC nexatb npouecy gucninigemii Ta 3ananexHs,
Lo nposiBNSETLCA NiaBuLLeHHsM IL-6, CRP, ApoB/ApoA1. Tpusanictb napokcusmy ®f1y xsopux Ha IXC npsmo

3anexurb Bif pisHs IL-6.

CyuacHi MeauuHi TexHonorii. 2023. Ne 3(58). C. 25-30

Coronary artery disease (CAD) is a pathological process
characterized by atherosclerotic plaque accumulation in the
epicardial arteries. It is chronic serious progressive condition
that increases the risk of cardiovascular events and death. Lipid
exchange violations and inflammation are the basic pathogenetic
mechanisms of CAD occurrence [1].

Atrial fibrillation (AF) is the most common arrhythmia in adults.
It is associated with substantial morbidity and mortality. CAD is
one of the known AF risk factors, as inflammatory diseases and
lipid profile disturbances. Also, CAD and AF have a lot of the same
risk factors as smoking, obesity, physical inactivity, etc. All ones
increase the risk of AF occurrence in CAD patients more than
3times. One of the strategies in AF treatment is the detection and
management of cardiovascular risk factors, including CAD [2,3].

Such dyslipidemia characteristics are increasing the risk of
cardiovascular events such as hypercholesterolemia, hyper-
triglyceridemia, increased low-density lipoproteins (LDL) and
lipoprotein (a), decreased high-density lipoproteins (HDL). Also,
CAD is characterized by increasing inflammatory markers such
as C-reactive protein (CRP) [4]. Despite a deep long-term study
of the role of dyslipidemia and inflammatory markers in CAD
and AF pathogenesis, there are still unclear points, for example:
their connections, their peculiarities in CAD and AF comorbidity.

Aim
Toinvestigate lipid exchange violations, inflammatory markers

levels, their connections in CAD patients with AF and their role
in AF paroxysm development and duration.

Materials and methods

300 patients were examined and divided into three groups: 27
patients without CAD and arrhythmias formed the control group
(CG), 149 patients with CAD but without arrhythmias were included
in the main group, and 124 patients with CAD and AF paroxysm
were in the comparison group. There were no significant changes
in age and gender in the study groups (Table 1), so analysis of
cardiometabolic risk factors peculiarities in connection with age,
gender was not the aim of our study. Middle AF paroxysm duration
in the studied group was 2 [1; 3] days (mean [95 % CI]). CAD
and AF diagnosis were based on the latest ESC guidelines [1,2].

Inclusion criteria were based on results of objective clinical
examination (typical patients’ compliance and history), resting 12-
lead electrocardiogram (ECG), transthoracic echocardiography,
ultrasound of the carotid arteries, lipid profile, invasive coronary
angiography. We selected patients who had atherosclerotic
plaques presence in coronary arteries during invasive coronary
angiography by anamnesis morbi for CAD diagnosis decision. AF
paroxysm was found by resting 12-lead ECG. ECG was done by
CardioLab ECG complex (Kharkiv, 2017). Carotid ultrasound and

echocardiography were done by Toshiba Aplio 400 color Doppler
ultrasound system (Japan, 2016).

Exclusion criteria include reported malignancies, chronic kidney
disease (Glomerular Filtration Rate, GFR <60 mL/min), valvular
AF, heart failure Class Il to IV (by New York Heart Association), left
ventricular dysfunction (ejection fraction <45 %), thyroid pathology,
inflammatory bowel disease, irritable bowel syndrome, vegetarians
and vegans, pregnancy, taking probiotics and antibiotics for amonth
before the study. No significant difference in risk factors at baseline
was seen between study groups, they were compatible (p > 0.05).

Informed consent was obtained from all patients in accord-
ance with the Declaration of Helsinki. The study was conducted
at the base and was approved by the ethical commission of the
Kyiv City Clinical Hospital No. 12. Clinical and laboratory char-
acteristics of the study groups are shown in Table 1.

Lipid profile was investigated by total cholesterol (TC), trigly-
cerides (TG), LDL, HDL, lipoprotein (a) (Lp(a)), apolipoprotein
A1 (ApoA1), apoprotein B (ApoB); inflammatory markers were
CRP and interleukin 6 (IL-6). Atherogenic index of plasma (AIP)
was calculated by log (TG/HDL) [5]. Patient’s blood sampling was
performed on an empty stomach from the cubital vein on the day
of hospitalization. Hymalyzer 2000 was used for the detection TC,
TG, HDL, LDL (reagent produced by HUMAN GmbH), ApoA1,
ApoB, Lp(a) and CRP (reagent produced by Dialab) — by flow
cytometry. Hymareader 2106 (ELISA) was used for the detection
IL-6 — reagents produced by Vector Best. All analyses were done
in Bogomolets National Medical University on the Department
of Internal Medicine No. 4 based on Kyiv City Clinical Hospital
No. 12 (certificate No. MT-257/21).

Results were presented as mean + standard error for conti-
nuous variables or median [95 % confidence interval (Cl)] for cate-
gorical variables. Variables distribution for normality is checked
by the Pearson criterion. Data were compared using Scheffe’s
multiple comparison method with two critical regions by the type of
distribution. Pearson’s rank correlation coefficient was calculated.
ROC curve analysis for lipid and inflammatory indexes and linear
regression model were done [6,7]. All calculations were done in
MATLAB R2014a (License number 271828).

Results

The main and comparison groups have a significant increase
of TC (32.64 % and 43.06 % respectively), TG (80.36 % and
55.36 % respectively), LDL (70.78 % and 72.73 % respectively),
Lp(a) (41.17 % and 54.95 % respectively), ApoB (85.12 % and
140.50 % respectively), CRP (136.26 % and 232.97 % respec-
tively), IL-6 (65.22 % and 103.11 % respectively) and decreasing
HDL (16.09 % and 29.31 % respectively) compared with CG
(p < 0.05). ApoB/ApoAT1 ratio was significantly higher in mean
(143.64 %) and comparison (163.64 %) groups from CG both
(p < 0.05). AIP was also significantly higher in mean and com-
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Table 1. Baseline characteristics of studied groups, mean + standard error

Parameter, units of measurement | CAD CAD + AF CG p1-2 p2-3 p1-3

Age, years 67.71+£390 |67.96+0.94 56.25+2.18  |0.8427 0.2656 0.3514
Men, % 48.99 47.97 48.15 0.9802 0.9802 0.9802
BMI, kg/m2 27.02+033 [26.93+043 |28.12+210 |0.6912 0.6912 0.6912
Smoking, % 51.01 41.46 40.74 0.6529 0.6529 0.6529
Uric acid, mmol/l 380.50 £28.16 |404.90+36.11 [310.2+£29.12 |0.6270 0.0418 0.0457
Total bilirubin, mmol/l 11.30 £ 0.09 12.40 £ 0.08 11.7+0.11 0.7652 0.7652 0.7652
GFR, ml/min 62.03 £ 2.31 67.73+198 |84.01+548 |0.5632 0.0388 0.0415

Table 2. Lipid exchange and inflammatory signs, mean + standard error

Parameter, units of measurement | CAD CAD +AF CG p1-2 p2-3 p1-3

TC, mmolll 5.73+0.37 6.18+0.31 432+0.21 0.3361 0.0481 0.0425
TG, mmol/l 2.02+0.18 1.74 £ 0.14 1.12+0.09 0.2011 0.0210 0.0338
LDL, mmol/l 2631029 2.66+0.24 1.54 £ 0.11 0.1982 0.0405 0.0387
HDL, mmol/l 1.46+0.13 1.23+0.14 1.74+£0.12 0.1694 0.0371 0.0420
Lp(a), mg/d| 2253+126 |2473+1.48 15.96+1.23  |0.4412 0.0476 0.0218
ApoA1, g/l 2.02+0.16 2341027 1.62+£0.09 0.2618 0.2618 0.2618
ApoB, g/l 224+0.19 291+0.13 1.21+0.18 0.0445 0.0217 0.0210
ApoB/ApoA1 1.34£0.21 2.00+0.19 0.55+0.07 0.0451 0.0091 0.0427
AP 0.10+0.05 0.02+0.03 -0.32£0.11 0.4270 0.0118 0.0077
CRP, mg/l 2.15+0.20 3.03£0.19 0.91+0.12 0.0095 0.0088 0.0414
IL-6, pg/ml 2.66+0.16 327+0.16 1.61+0.09 0.0307 0.0079 0.0466

Table 3. Correlations between lipids exchange indexes and inflammatory markers, p < 0.05

Lipids exchange signs / Inflammatory markers CRP IL-6
TC 0 0

TG 0.380 0.706
LDL 0.328 0.312
HDL 0 -0.384
Lp(a) 0 0

Apo A1 -0.472 -0.765
Apo B 0.747 0.717
AP 0.463 0.504
ApoB/ApoA1 0.495 0.745

+: moderate positive correlation, 0.3 < r < 0.7; ++: strong positive correlation, r > 0.7; 0: no significant correlations; - moderate negative correlation,

-0.3>r>-0.7; - strong negative correlation, r <-0.7.

parison groups from CG both (p < 0.05). Also, it is higher than
reference ranges as independent predictor of acute myocardial
infarction [5]. In the comparison group significant increase of ApoB
(29.91 %), CRP (40.93 %), IL-6 (22.93 %) levels and ApoB/ApoA1
ratio (49.25 %) were detected compared to the main group. The
results are shown in Table 2.

Moreover, we explore the correlations between inflammatory
markers and dyslipidemia indexes. The reliable correlations
between CRP (total number = 6), IL-6 (total number = 7) and
lipid exchange indexes were found. It is interesting fact that all
proatherogenic lipid indexes [1] directly correlated with inflammatory
markers due to our data (p < 0.05). The results are shown in Table 3.
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Fig. 1. ROC curve analysis for lipid and inflammatory indexes for the main and comparison groups, p < 0.05. A: LDL + 1.6 x CRP, the
area under ROC curve 0.8519; B: ApoB + 0.8 x CRP, the area under ROC curve 0.8126; C: LDL - 1.6 x ApoA1, the area under ROC curve

0.8083; D: AIP - 0.6 x CRP, the area under ROC curve 0.8061.

In our study ROC analysis was performed to prove the dia-
gnostic value of lipid indexes and inflammatory markers for the
main and comparison groups. It was done individually for each
sign and for their combinations for further validation of their dia-
gnostic values. We were looking for optimal combinations that
can be used as prognostic markers of risk AF paroxysm in CAD
patients, where the area under the ROC curve exceeded 0.8 for
different indexes and their combinations, while the p value was
significant (p < 0.05). It was performed for the main and compa-
rison groups. Results are shown in Fig. 1.

In formulas A, B, C, D, which are presented in Fig. 1, the
coefficient k is obtained from the solution of the problem of max-
imizing the AUC value for the binary classification criteria in the
class X1 +k x X2. Due to the finiteness of the training sample, the

optimal value of k is determined by the interval. The value given
in the article is a representative of this interval, chosen based on
the brevity of its decimal representation.

Due to obtained data analysis of the linear regression was
done between AF paroxysm duration and lipids exchange, inflam-
matory indexes. Such linear regression equation was established,
p = 0.0318: AF paroxysm duration (days) = 0.91 x IL—0.95.

As we can see, by IL-6 level AF paroxysm duration in CAD
patients can be predicted.

Discussion

The role of dyslipidemia and inflammation, their connection
in CAD pathogenesis is already known. CAD is associated with
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such lipid changes: hypercholesterolemia, hypertriglyceridemia,
elevated LDL, Lp(a), ApoB and decreased HDL plasma levels
[1,8,9]. Also, CAD is characterized by increasing AIP, which is the
significant predictor of the occurrence of cardiovascular events
(acute myocardial infarction and stroke) [5] and ApoB/ApoA1
ratio, that is proarrhythmic index [12]. Chronic long-term persistent
dyslipidemia leads to increasing plasma inflammatory markers
such as CRP and IL-6 [4]. In our study we got the same results,
that have proved the previous data.

Moreover, correlations between inflammatory markers and
lipid indexes can determine their role in CAD development. In
accordance with our data CRP and IL-6 have significant direct
strong and middle strength positive correlations with TG, LDL,
ApoB, PAI, ApoB/ApoA1 and negative with ApoA1 plasma level.
Also, IL-6 has negative middle strength correlation with HDH
plasma level. This mostly matches literature data [8,9], but we
provided the more vide lipid spectrum analysis that includes more
indexes for deeper pathogenetic understanding.

The main importance is that we investigate changes in lipids
profile indexes and inflammatory markers in patients with CAD
and AF paroxysm. A significant increase of ApoB, CRP, IL-6 and
decreasing ApoA1 was found. The latest data on the role of dys-
lipidemia in AF paroxysm still remains unclear and controversial.
Despite the well-known opinion that AF is positively linked with TC,
TG, LDL and negatively correlated with HDL levels [2,10], some
data claimed that lower level of TC, TG, LDL is common for AF
patients [11]. Also, the role of ApoB in AF paroxysm pathogenesis
is still unclear: some authors say that decreased ApoB is associat-
ed with AF paroxysm [10], while other data declare that increased
ApoB and ApoB/ApoA1 ratio leads to AF paroxysm [10,12]. Other
data matches the antiatherogenic and antiarrhythmic HDL and
ApoA1[10,11,12,13], which coincide with our results.

We can explain this by differences in the formation of studied
groups: in our study exclusion criteria were valvular AF, heart
failure Class Il to IV (by New York Heart Association), left ven-
tricular dysfunction (ejection fraction <45 %), thyroid pathology,
because we tried to understand the role of CAD in AF paroxysm
pathogenesis. Moreover, most our patients did not receive statins
3 months before plasma test.

ROC curve analysis was done in our work to validate the role
of lipid indexes and inflammatory signs in AF paroxysm patho-
genesis of CAD patients. LDL + 1.6 x CRP - characterized by
the higher area under ROC curve 0.8519 (p < 0.05), so can be
used for AF paroxysm prediction in CAD patients.

By our results AF paroxysm duration significantly linearly
depends on IL-6 levels. It can be explained that increased IL-6
leads for atrium Ca?* exchange abnormalities, reentry formation
[13] as well as IL-6 increased intramyocardial fibrosis [15].

Conclusions

1. CAD is characterized by significant lipid exchange vio-
lations (increasing TC, LDL, TG, Lp(a), ApoB and decreasing
HDL,; p < 0.05) and increasing inflammatory markers (CRP, IL-6).

2. The presence of AF paroxysmin CAD patients deepens such
changes (increasing ApoB, IL-6, CRP; p < 0.05). As for AF paro-
xysmin CAD patients ApoB/ApoA1 ratio was increased (p < 0.05).

3. Significant strong and middle strength correlations be-
tween inflammatory markers (CRP, IL-6) and lipid exchange
indexes (LDL, TG, ApoA1, ApoB, AIP, ApoB/ApoA1) were found
(p<0.05).

4. For validation the role of lipid exchange and inflammation
in AF pathogenesis ROC curve was created: LDL + 1.6 x CRP,
the area under ROC curve 0.8519 (p < 0.05). This formula can
help us to predict AF paroxysm in CAD patients.

5. The linear regression equation was performed: AF Paro-
xysm Duration (days) = 0.91 x IL-6 — 0.95 (p < 0.05), which will
help to predict AF paroxysm duration in CAD patients.

Perspectives of subsequent scientific research: It will be in-
teresting to investigate more inflammatory markers and to check
their connections with dyslipidemia in patients with CAD and AF.
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MeTa po6oTu — npoaHanisyBaTu i OLHUTY 3B'A30K MiXX NOMEPEaHiMY XXUTTEBUMM NOZISIMW CTPECOBOTO XapakTepy
B NaLieHTiB, SKi MatoTb XipyprivHi 3aXBOpIOBaHHS LWuTONoAiIOHOI 3anoan.

Marepianu Ta meToau. Bukopuctanm MeTog aHKeTyBaHHs (OMMUTYBarbHWK OrMsgy XUTTEBMX noain «The Life
Experiences Survey», Irwin G. Sarason, 1978) nauieHTiB nepep 3annaHoBaHUM OMepaTUBHUM BTPyYaHHSM
Ha WUTONOAIBHIN 3an03i. BusHaunMnu KinbKicTb NO3UTUBHKX | HETATUBHUX MOAIN, IO TPANUMCA 3 NauieHTamu
NPOTSArOM NonepeaHLOro POKY.

Pesynbratu. BiporigHo 6inbLuy KinbKiCTb HEraTuBHUX NOAiA BU3HAUMNM NaLieHTw, siki MatoTb xBopoby MperiBca
(128,0 £ 2,3 6ana) i nponichepyroumin rineptupeoigHnii Byanosuii 306 (105,0 £ 1,7 6ana), NOPIBHSHO 3 XBOPUMMK,
AKUX XipypriYHo NikyBanu 3 npuBoay eyTupeoiaHoro Byanosoro 306a (53,0 + 0,7 6ana) Ta TMpeoigHNX KapLnHOM
(62,0 £ 0,8 6ana HeraTMBHUX MOAIN).

BucHoBKu. [J0BEAEHO, WO CTPEC i HeraTuBHI XUTTEBI NOAjI MOXYTb ByTU Tpurepamm nopyLUeHHs hyHKLUT Ta
BUHUKHEHHS 3aXBOPIOBaHb LMTONOAIGHOI 3ano3u.

AHania pesynsTaTiB ONUTYBaHHS NaLieHTIB Nepes onepavieto Ha WyTonoaibHii 3ano3i nokasas, L0 MOXIMBA
HasIBHICTb 3B'13KY MiX rOCTpUM CTPECOM Ta iHiLiaLlieto xBopobu peiiBca, nponichepytodoro rinepTupeoiaHoro
BY3M0BOro 306a.

CyuacHi MeauuHi TexHoorii. 2023. Ne 3(58). C. 31-36

Stress-induced diseases of the thyroid gland in Ukraine during hostilities
0. Yu. Usenko, I. P. Khomenko, A. Ye. Kovalenko, I. P. Halochka, O. I. Kovalchuk

The aim of the study: to analyze and evaluate the relationship between previous life events of a stressful nature
in patients who have surgical diseases of the thyroid gland.

Materials and methods. We used the questionnaire method (The Life Experiences Survey Irwin G. Sarason,
1978) of patients before planned surgical intervention on the thyroid gland. The number of positive and negative
events that happened to patients during the previous year was evaluated.

Results. Among individuals, significantly more adverse events were reported by patients with Graves’ disease
(128.0 + 2.3 points) and proliferative hyperthyroid nodular goiter (105.0 + 1.7 points) compared to patients
treated surgically for euthyroid nodular goiter (53.0 + 0.7 points of negative events) and thyroid carcinomas
(62.0 + 0.8 points of negative events).

Conclusions. It has been proven that stress and negative life events can be triggers for dysfunction and
development of thyroid gland diseases.

Analysis of a patient survey before thyroid surgery indicated a possible relationship between acute stress and
the initiation of Graves’ disease and proliferative hyperthyroid nodular goiter.

Modern medical technology. 2023;(3):31-36

Porib CTPeCcoBMX XMTTEBUX MO Y BAHVKHEHHI 3aXBOPIOBaHb
LLMTONOAIBHOI 32M03M OLHIOKTL NO-pisHOMY [1]. PaHilue yumaro
[OCNIAHMKIB HABOAMMM JOKa3W BaKMMBOTO 3B'A3KY MiXK CTPECOM
i byHKLUieto WwmTonogibHoi 3ano3u. Y 1825 poui MNappi onucas
CUMMTOMY TiINEPTUPEO3Y B XKIHKK, LLO 3'ABUIMUCS Yepes 4 Micai
nicns BUNadKoOBOro NadiHHA 3i cxodiB Y iHBanigHomy Bisky. Kna-
CWYHE CrocTepexXeHHs NiaTeepmkeHe B ornsadi 1927 poky, Lo

3pobus Bpam i nosigomuB: YiTKy icTopito cTpecy Busiunmn y 85 %
i3 noHaz 3000 BunagKiB TMPEOTOKCUKO3Y.

Y KniHiYHiA NpakTuLi cTpec, NCuxiyHi posnagw, Aenpecia Ta
TpUBOra YacTo NEpPeayHoTL | NOEAHYTLCA 3 XBOpoboto perBca.
[oBeneHo, Lo emOoLiliiHUIA CTpec i neuxocouianbHi akTopy
— Tpurepn TMpEOiaHOI ANCMDYHKLI, rinepTnpeosy Ta XBopobu
lpevieca [2]. Ipnanacekuin Xipypr Pobept hxelivc Mpelisc onu-
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caB L cuHapom y 1835 pouli, 30cepeanBcs Ha HEBPO3i, KUK
nependavaB 3B'S30K MiX LMTOMOAIOHO 381030t Ta CUHAPOMOM
ictepi. Y 1840 poui HimeLbkui nikap Kapn Agonb coH basenos
OnuMcaB BUNafokK NOEAHAHHS EMOLIAHNX CTPECOPHMX i NCUXIYHUX
pO3nagiB i3 AUCHhYHKLIEIO LUMTONOAIGHOT 3an03u.

lNepLe Benuke nonynsuiHe AOCHIMKEHHS BUNALOK-KOH-
Tporb, [ie NOKa3aHo 3B’30K MiX CTPecoM i XBopoboto peiBea,
ony6nikoBaHo y 1991 pouj, aBTopn — B. Winsa et al. 3a gono-
MOTOK ONUTYBanbHUKa CaMOOLiHIOBaHHS Y 208 LUBEACHKMX
MawlieHTiB, y SIKMX fiarHocTyBanu xeopoby peieca, BUSBUNM
OinbLUe HeraTMBHUX XMTTEBMX MO ynpomosx 12 micauis, Lo
nepeayBarnv 3aXBOPHBaHHIO, Hix Y 372 0Cib i3 rpyni NOpIBHAHHS.
Sonino N. et al. onucanu 70 nawiexTis i3 xeopoboto Mpeiieca, ki
Mif, Yac OnNUTYBaHHS MOBIGOMMIIM MPO 3HAYHO GiMbLUY KiMbKICTb
KMTTEBUX EMOLNHMX CTPECIB, Hix 70 OCiD i3 rpynm NOpIBHSHHS.

JocnigHukn 3 kniHikn FoHkoHry A. W. Kung et al. BusHa-
ununm 3B’30K XKWUTTEBUX NOLiNA i Nepebiry LWoaeHHOro cTpecy
B 95 mauieHTiB, ski Manu xBopoly peiBca, BUKOPUCTOBYHOUM
ONMUTYBaIbHUK CAMOOLLIHKOBaHHS. BctaHoBMIN, LLO 0CO0H, Y SIKIX
Gyna xBopoba perBca, nepexuny GinbLue HeraTMBHUX KUTTEBUX
nogin (nauieHtn — 1,24 nogii, rpyna nopisHsHHA — 0,63; p = 0,003).
Lli peTpocnekTuBHi AaHi ceigyaTb Npo NO3UTUBHWIA 3B'A30K MiX
CTpecoMm i novatkom xsopobu Ipeiiaca.

[NoBigomnanu Npo BWNAAKW, KOM eMOLAHUA CTpec Bu-
KI1KaB 3aroCTpeHHs Ta peLmamB rinepTupeosy. Y OOChimKeHHi
S. M. Ferguson-Rayport nokasaHo: 3arocTpeHHs TUPEOTOKCUKO3Y
B 20 navjeHTiB nig Yac nikyBaHHS TMPEOCTaTUYHUMK Npenapa-
Tamn GyNo MoB'si3aHe 3 XMTTEBUM CTPECOM. AKLLO NaLjieHTm
yCniLUHO BupiLLyBanu npobnemu, To xBopoba BLLyxana, B iHLWKX
BUNagKax 3aroCTPEHHs Mporpecysaro.

Y pocnipxkenHi H. M. Voth nokasaHo, wo y 239 xiHok rinep-
(PYHKLiOHaMNbHI GiNgHKM Ha CLUMHTUTPadiyHUX 300paxeHHsX
LWMTONOAIOHOT 3an03mn 36inblyBanucs abo 3MeHLLYBanucs
BIZNOBIAHO A0 XWUTTEBOrO cTpecy. CnocTepexeHHs TpuBasno
12 pokiB. BusiBunm Takox, LU0 Jeskux XIHOK B yMOBaXxX CKnaf-
HOro abo TPMBANOIO XUTTEBOTO HAMPYXXEHHS BUHWK KIiHIYHWIA
TUpeoTokcuko3 [1].

Yoshiuchi K. et al. gocnigxysanu 230 navieHTiB i3 XBopoboto
['peliBca, BUKOPUCTOBYHOUM ONUTYBABHIK i3 CAMOOLHIOBAHHAM
i GaraTohakTopHWUIA aHani3. ABTOpY NOBIZOMIIN, LLO TPVUBANMI
CTPEC i LUOAEHHE 3aHEeNOKOeHHS ynponosx 12 MicauiB noB’asaHi
3i CTaHOM rinepTupeosy Ta Binblue BUpaxeHi y nawjieHTok [1].

Matos-Santos A. et al. B [MopTyranii oLiHUM CTPECOBI XUTTEBI
nogii ynpogoBx 12 micsLiB 4O NOSIBM CYMMTOMIB 3aXBOPHOBAHHS
wmTonoaibHoi 3anoan B 31 nauieHTa i3 xBopoboto pelisca,
31 XBOPOrO Ha TOKCUYHWIA BY310BWIA 300, a TakoX 31 MpakTU4HO
300poBoi 0cobm. [ocnigHWKM 3aCTOCOBYBanM Te came iHTEPB'IO.
Y nauieHTiB i3 xBopoboto [peiiBca cnocTtepirany He Tinbku 4OCTO-
BiPHY HasIBHICTb CTPECOBUX XUTTEBUX MO, ane i IXHIO 3HaYHy
KiNbKICTb i GinbLUNIA BMIMB HEraTUBHUX CTPECOBUX XUTTEBUX NOZIN
MOPIBHAHO 3 06CTEXEHNMM 3 iHLLKX rpyn.

3rigHo 3 pesynbTatamMu nonepeaHix AOCMiMKEHb, 3aXBOPHO-
BaHiCTb Ha xBopoby periBca 30inbLUyBanacs nig Yac BEMMKMX
BiliH. TaK, 3aXBOPIOBAHICTb YN'ATEPO NiABMLLMNACS Y CXiOHIN
Cep0ii (kommwHs KOrocnagist) nig Yac rpoMagsHCbKOI BiliHW Mix
1992 i 1995 p.; pasom i3 TMM, MOKA3HWKM 3aXBOPIOBAHOCTI Ha
TOKCWUYHY afeHoMy (xBopoba lMnammepa) He 3MiHUMMCA 3a TOM

camuin nepiod. ABTOpU NPUNYCTUMK, LLO FPOMaAsAHChKa BiliHa 1
€KOHOMIYHUI 3aHenaf, i3 KaTacTpodivHOK HNALIED MOXYTb
CMPWYMHUTY 3pOCTaHHS 3aXBOPIOBAHOCTI Ha XBopoOy IpenBca [3].

Y poborTi R. Vita nokasaHo 3Ha4eHHs CTPeCy AK «MyCcKOBOTo»
(hakTopa aBTOIMYHHOrO rinepTupeosy. KniHivHO niaTBEPMKEHO,
LLO € NaujieHTH i3 xBopoboto MpeliBca, CXMMbHI 00 BUHWUKHEHHS!
rinepTMpeosy nicns ofHiei abo Kinbkox CTPeCOBYX MOLIN, 30Kpema
Lie XapaKTepHO Ans 0cib Monogoro Biky 3 KOPOTKMM NEPIOAOM
3aXBOPOBAHHSI.

Mpobnemu cTpecy Ta 3axBOPIOBaHb EHOAOKPUHHOI CUCTEMM
€ aKTyanbHUMW Ans Nogen, aKi HAHI XuBYTb B YKpaiHi nig vyac
BIMCBKOBUX fiiA, LU0 TPMBAIOTh. [ounHatoum 3 notoro 2022 poky,
hikcyemo 36inbLUEHHS 3BePHEHb NALEHTIB, SKi MatoTb 3aXBOPHO-
BaHHS LuMTONoAibHOI 3anoau, ocobnneo ocib, KoTpi nepebysany
Y 30Hi BiicbkoBMX it [1,4]. CnocTepiratoum 3a LMmm naLieHTamm
OCTaHHIMK MicsiLMM, cripobyBanm 06'eKTUBI3yBaTy PiBEHb NEpe-
HECEHOTO HUMU CTPECY, BU3HAYMTM 3B'SI30K MiXK PIBHEM CTPECY Ta
PO3BUTKOM Ti€l YK iHLLIOT NATONOriT LWMTONOAIBHOI 3a5103M.

Meta po6otu

[NpoaHaniayBatt i OLHUTK 3B'A30K MiXX MONEPEaHIMU XKUT-
TEBUMW NOLISMU CTPECOBOTO XapakTepy B NaLieHTIB, Ski MalTb
XipypriyHi 3aXBOPIOBaHHS LWMTOMOAIBHOI 3ar03u.

Marepianu i meToan AOCAIAKEHHS

[nzaitH poboTyn nepeabdayas OLHIOBAHHS NONEPEaHIX CTpe-
COBUX XMTTEBUX CUTYaL Y NALIEHTIB, SIki MatoTb 3aXBOPIOBAHHS
wmtonogibHoi 3ano3un (xsopoba lpelieca, nponidepyrounii
rinepTMpeoigHniA By3noBuUiA 300, eyTUPEOiaHUA By3noBMiA 300,
kapuuHoMa LumTonoaibHoi 3anosu). Ansg uboro BUKopUCTamm
ONUTYBarnbHYK LOAO AOCBIAY XWUTTS NaLieHTa nepes novaTkom
3aXBOPHOBaHHS, LLIO HaZani 3yMOBWIIO onepaLito. 3a LM onuTy-
BarlbHUKOM PECNOHAEHTY NEPE OnepaLjieto 3a3Hajanm Kinbkictb
MO3UTUBHWX i HETATVBHUX NOLN, LLIO TPANUICS 3 HAMM MPOTSIrOM
nonepeaHLOro Poky.

lNepen onepaLiieto NaLieHTV 3anoBHUMN aHKETY, CTBOPEHY Ha
OCHOBI ornsgy xuTTeBux nogin («The Life Experiences Surveyy,
Irwin G. Sarason, 1978 p.) [5]. Y Hili 3a3Ha4eHo 30 iMOBIpHMX
XUTTEBUX CUTYaLLii, SIK-OT BiiiHa, OKynaLlis, noTpeba B eBakyalii,
Lo, TSHKKa BTpaTa, BariTHICTb, OCBITHI Ta MPOECIIHI YCTiXM YK
HeBZaui, Lo TPanmsnmMcs 3 nawieHTamy ynpopoBX NonepeaHix
12 micsuiB.

[MO3UTUBHWMI YW HEraTUBHUIA XapakTep XWUTTEBUX MOAIN
PECTIOHAEHT KracudikyBaB 3a M'ATMOaNbHOMO LLKAMOK B AyKe
MO3UTMBHOIO (+2) 4O AyXe HeraTuBHOrO (-2). Cyma nosnuTUBHNX
i HeraTMBHIX GaniB Ans KOXHOTO MaLieHTa i Oyna cy6’eKTUBHOK
OLHKOIO 3aranbHOI KinbKOCTi 3MiH KUTTEBOrO 4OCBIAY POKY, LU0
MVHYB.

AHkeTy 3anoBHUMM 62 naujieHTn (52 xiHki i 10 Yonogikis),
AKi Manu naronorii LWMTonoaibHoi 3anoau: xsopoby pereca
(n=12, 19,4 %), nponichepytoumii rinepTUPEOigHMIA By3noBuii 306
(n =8, 12,9 %), eyTnpeoigHnin By3nosui 306 (n = 24, 38,7 %),
kapumHoMy LmTonogibHoi 3anosm (n = 18, 29,0 %). Ycix xsopux
npoonepysanu Ta cnocTepiranu 3a ixHiM CTaHOM Y nepiog 3
BepesHsi 2022 o TpasHs 2023 poky.
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JocnimkeHHs 3aincHANK BiANOBIAHO 4O ETUYHMX CTaHAAPTIB
l'enbCiHCbKOT Aeknapallii BcecBiTHEOT MeanyHoi acouiallii Woao
€TUYHUX NPUHLMNIB BUKOHAHHS HAYKOBUX MEAUYHNX JOCTTIMKEHD
3a yyacTio nioauHu (2008 p.), aupextusn Pagu 86/609/€EC Big
24 nnctonaga 1986 poky LWoao yyacTi nogen y meaguko-biono-
MYHUX OOCRIMKEHHSX, a Takox Hakady MiHicTepcTBa OXOpOHU
3nopoB’s Ykpainn Ne 690 Big 23.09.2009 p.

CTaTMCTMYHO pesynbTaTi onpawoBany, BUKOPUCTaBLLN
kpuTepii BinkokcoHa Ta ManHa-BiTHi. PospaxyHku 3giicHumv B
nakeri Statistica 12 StatSoft.

PesyabTati

OUjiHIOBaHHS CTPECOBUX KUTTEBWX MO/ NALiEHTaMM, Y SKIX
JjarHoCTOBaHO 3aXBOPHOBAHHS LMTONOAIOHOI 3ano3u (xeopoba
[peviBca, NpornichepyroUmii rinepTMPEeOiaHUIA BY3roBui 300, eyTu-
PeoiHNA By3noBuiA 300, KapLyHOMa LWuToMNoaibHOI 3ano3n) Ta
KOTpi noTpebyBanm XipypriYHoro BTpyYaHHs, nokasano: BinbLuicTb
PECMOHAEHTIB aKLEHTYBanNM, L0 came Nofii HEraTMBHOrO Xapak-
TepY, SIKi BiAOYNMCA 3 HUMW MUHYTIOTO POKY, BIAIMHYIV Ha iHiLjiaLlito
YY1 pELMaMBY 3aXBOPHOBAHHS. BinbLUiCTb NauieHTIB BUSHAYMNK,
LU0 HanbiNbLL TPaBMATUYHUMM NCUXONOTYHUMI hakTopamm €
nozii BiliCbKOBOTO XapaKTepy, OKyrnaLlis Ta HeoOXigHICTb eBakyaLyii.

Cepen 06CTEXEHMX Ha AOCTOBIPHO Binbluy KinbKiCTb Hera-
TMBHUX NOAIN (3a KpuTepiem BinkokcoHa) Bkasanu nauieHTu,
ki MatoTb xBopoby perisca (128 6anis y 12 xsopux, 19,4 %,
p = 0,0022) ta nponichepytoumnin rinepTMpeoigHUA BY30BUI
300 (105 6anis y 8 nauiexTis, 12,9 %, p = 0,0117), nopiHsiHO
3 XBOPUMM, SKUX XipypriYHO MiKyBanu 3 NpuUBOAY BUSIBIIEHOO
eyTupeoiaHoro BysnoBoro 306a (53 Ganu HeraTMBHWX nogin
y 24 nauieHTi, 38,7 %, p = 0,0120) i TMpeoigHUX KapLMHOM

160
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60

40 26,4

19,2
20 =

XBopoba [peiiBca,
n=12

Mponicbepyrounii
rinepTupeoiaHuii
By3roBUiA 306, n = 8

(62 6anm HeraTBHKX Mogin y 18 nauienTis, 29,0 %, p = 0,0047).
OTxe, BUSIBUINN NO3UTUBHY KOPENSLLKO MK CTPECOM Ta iHAYKLiE
rinepTupeosy npu xeopobi Mpeiieca Ta nponicdepyroyomy rinep-
TUpeoigHOMy By3noBoMy 306i (puc. 1).

BusiBunu BiporigHicTb BigMiHHOCTEN 3a KpuTtepieM MaHHa—
BiTHi KinbKOCTi HeraTMBHUX nogiit B ocib, ski MatoTb XBOpoby
lpeiiBca, NOPIBHIOKYM 3 NaLiEHTaMM i3 By3rIOBUM €Y TUPEOIHAM
3000m (p < 0,0001) i TupeoigHoto KapumHomoto (p < 0,0001)
(puc. 2, 3). Kpim ToOro, € fOCTOBIpHI BiAMIHHOCTI KiNbKOCTi He-
raTWBHWX Mo B OCiO, KOTpi MatoTb mponicepyroyuii rinepTu-
PEOiHNA By3MOBWA 300, MOPIBHSHO 3 NaLieHTamu 3 BY3roBUM
eyTupeoigH1M 3060m (p < 0,0001) i TMPeOoigHO KapLMHOMOO
(p =10,0003) (puc. 4, 5).

lMaLieHTV BU3Ha4anmM i NO3UTUBHI NOAT B XKUTTI, LLIO BNUBANM
Ha iXHill eMOLIiiHWIA CTaH. Y BCiX rpynax ob6CTexeHi BU3Haumnm
BipOriaHO MEHLLIE NO3UTUBHMX MOAIN NOPIBHAHO 3 HEFATUBHUMM.
IMpu xBopobi peiBca nawieHTW OLHIOBaNM NO3WUTUBHI Nofii sIK
26,0+ 0,9 6ana, Ue B 4,8 pa3a MeHLLE 3a KiNbKiCTb HEraTUBHMX.
MavjeHTI 3 rinepTMpeo3oM Npu nposichepyroHoMy By3rioBOMY 300i
3ayBaunu B 5,4 pasa MeHLLe noautueHux nogin (19,0 + 0,5 6ana)
MOPIBHSIHO 3 HEraTUBHUMM. 3ayBaXWUMO, LLIO HAUMEHLLY KiNbKiCTb
MO3UTUBHUX NOZIA BU3HAYUIN NALIEHTN 3 By3MNOBUM eyTUPEOia-
HiM 3060Mm (8,0 £ 0,1 6ana), Lie MeHLLEe B 6,5 pa3a, a Takox XBopi
3 TUpeoiaHoto kapumHomoto (9,0 £ 0,2 6ana), MeHLue B 6,6 pasa,
HX HeraTMBHUX nogin. OTxe, B yCiX rpynax nam’satb naLlieHTiB
nepez onepavieto 30epirana 3HauHy KinbKicTb HEraTUBHIX MOLIi.
Lle moxe Gy NoB’s13aHO 3 NepeXxmBaHHAMM NepeaonepaLliiHoro
nepiogy (puc. 6, 7).

3aranom, OLjHIOBaHHS CTPECOBUX XUTTEBKX MO NaujieH-
Tamu, KOTPi MatoTb 3aXBOPHOBAHHS! LLMTONOAIOHOI 3ano3u, nia-
TBEPOXKYE: CTPEC MOXe OyTW OfHWM 3 EK30TeHHUX haKTopiB,
LLIO BNNMBatOTb Ha iHiljauito Y1 peunansn xsopobu MpeiiBea i

W HeratuHi nogii
O MosutueHi nogii

62,1
53,7
8,2 9,3
[ [
Byanosuit 300. KapuuHoma,
EyTtupeoigHa popma, n=18

n=24

Puc. 1. 3anexHictb xBopobu LMTONOAIGHOT 3aA03M BiA OLIHKKM (B 6anax) nalieHTaMu XUTTEBUX MOAIN, LLO TPANUAMCS 3 HUMKU NPOTArOM
NONEPEAHbOrO POKY. *: AOCTOBIPHICTb BiAMiHHOCTeW (p < 0,05) KIAbKOCTI HETATMBHUX MOAIN cepea ocib, ski MatoTb xBopoby MpelBca,
MOPIBHAHO 3 NaLlieHTaMu i3 By3AOBUM €YTUPEOIAHUM 3060M Ta TMPEOIAHOK KapLUMHOMOL; **: AOCTOBIpHICTb BiAMiHHOCTEN (p < 0,05)
KIAbKOCTi HEraTUBHWX MOAIN cepea ocib, siki MatoTb MPoAidepytoUni rineptTMpeoiaAHUiA By3AOBMIA 306, NOPIBHSAHO 3 MallieHTaMu i3 By3AOBHUM

€YTMPEOIAHUM 3060M Ta TUPEOIAHOK KapLIMHOMO}.
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2 Boxplot by Group
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Puc. 2. HeratvBHi noaii B oci6, siki MatoTb xBopoby [perBca, NOpiBHIOKUM 3 NaLLiEHTaMK 3 BY3AOBUM €yTUPEOIAHUM 3060M.

Puc. 3. HeratuHi noaii B 06¢cTexeHux, KoTpi MatoTb xBopoby [peliBca, NopiBHAHO 3 NaLjieHTaMu 3 TMPEOIAHOK KapLMHOMOH.

4 Boxplot by Group
Variable: V15
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Puc. 4. HeratBHi noaii B oci6, fki MatoTb NPOAIGEpytoUnii rinepTMpeoiaHuin By3AOBWIA 306, NOPIBHAHO 3 Mauj€eHTaMu 3 BY3AOBWUM

€YTMPEOIAHUM 3060M.

Puc. 5. HeratvsHi noaii B 0ci6, KOTpi MatoTb NPoAIGepyrOUnii rinepTMPeoiAHWIA By3AOBUI 300, MOPIBHIOOUM 3 NaLieHTamMu 3 TUPEOIAHOK

KapLMHOMOHO.

nponichepytoHoro rinepTMpeoiaHoro By3noBoro 306a, a Takox
Moxe OyTu NOB'si3aHuIA i3 NporpecyBaHHAM ayToIMyHHWX i nNpo-
nichepaTmBHIX 3aXBOPOBaHb LLMTOMNOLIBHOI 3ano3n.

06roBopeHHA

CTpec — NOTeHLUiNHMIA kaTanisaTop perynsuii LmtonomibHoi
3ano3sn BHacnigoK nepexpecHoi B3aeMogii rinotanamo-rinodi-
3apHO-HaAHVMPHIKOBOI Ta rinoTanamMo-inodisapHo-LLMTonomiGHoT
ocei. CTpec i BNNWB CTPECOpiB MOTUBYIOTb MONEKYNSIPHI Mexa-

Hi3MW, LLO BNMMBAKOTb HA OCHOBHI YAaCTUHM 3BOPOTHONO 3B’A13KY
rOpMOHarnbHux ocen [6,7].

[locnimKeHHs, LWo 3AiCHWMN, NOKa3ani: roCTPUI CTPeC i oro
HaCniagK1 HarbinbLLE BNIMBAIOTb HA (hyHKLiKO LMTONOAIGHOI 3ar0-
31, ClpUUMHs04M xBopoBy periBca Ta rinepTypeos npu nponide-
pytoHOMy By3rioBoMy 306i. CTPECOpHWIA CTaH NaLjieHTiB oLiHoBanu
CyMOt0 BariB HEraTYBHWX KUTTEBYX NOLIHA, LLIO NepeaytoTb XBopooi.
Y CnoCTepe)eHHsIX i3 KMiHiYH1M i TlabopaTtopHuM rinepTupeo-
30M npy xBopobi peiieea (128,0 + 2,3 6ana) Ta TMPEOTOKCUYHO-
My nponichepytoyomy By3nosomy 306i (105,0 + 1,7 6ana) nauieHTu
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Puc. 6. MauieHT H., 29 poki. XBopoba MpeiBca. Baxka dopma TMPEOTOKCUKO3Y, PESUCTEHTHOTO A0 Tepanii, aAepris A0 TUPEOCTaTUKIB.
TupeoTokecuuHa eHuedanonartis. Makponpenapar: 6a3eA0dikoBaHNi 300, L0 LMPKYASPHO OXOMAKOBAB TPAXEH).

7C e

Puc. 7. NaujeHT M., 42 poku. AiBo6iuHMI By3nOBMI 306 IIl CTyneHs Ha TAi XPOHIYHOTO TMPEOIAUTY. TOKCUUYHA aAeHOMaA. TMPEOTOKCUKOS,
TAXKa dopma. Makponpenapart: AiBa AOASI LUIMTOMOAIGHOT 3aA031 NPEACTABAEHA KICTO3HO-KOAOIAHUM BY3AOM.

BBiYi YacTille BU3HAYanm HeraTuBHi XUTTEBI NoAji, HixX ocobu,
SKUM MOKa3aHO OnepaTuBHE BTPYYaHHs Npu eyTUpEeoigHOMY
By3nosomy 306i (53,0 £ 0,7 6ana) Ta kapumHOMI LLMTONOAIBHOT
3anosm (62,0 £ 0,8 6ana).

Mig yac Takoro cTaHy BiAbyBaeTbCsA akTUBALis Tinodi-
3apHO-TUPEOIAHOI CUCTEMM BHACMIZOK BMSIMBY MIIHOKOKOPTUKOCTE-
poifliB Ha TUPEOIOHWIA CTaTYC, aKTUBYKOTHCS MPOLIECH MOTTIMHAHHS,
OKMUCHEHHS 1 opraHidikaLii 1oy B TMpoUMUTaX, 3MIHIOETLCS
nepugepuyHMin MetaboniaM TUPEOIAHUX FOPMOHIB (aKTBaList
JenoamnHas, 306Ha TpaHcopmaLis, rinepTMpeos).

KniHiyHO Lie BUSIBNSAOTb 3@ BTOMOIO, 30iMbLLIEHHSIM MacK Tina;
3ABNSAOTLCA MPobremMn 3 Nam'ATTHO, KOHLEHTPALE; BUHUKAE
JenpecyiBHUI CTaH, L0 MOXe Npu3BecT A0 306HO0i TpaHcdop-
mauji, rinepTupeoay, iHiLiavii xeopobu peiieca. CBiToBMIA OCBIA
BINCbKOBOI MEMLIMHM CBiAYNTB NPO BiporigHe 36inbLUEHHS Cno-
CTepexeHb xBopobu IpeiBca y Monoawx moaen, siki nepeby-
BatOTb Y 30Hi 30POIHOMO NPOTUCTOSIHHA [1,3].

Mig 4Yac TPKBANIOro XPOHIYHOTO CTPeCy BinbyBaeTbCs Cynpecist
rinochisapHoO-TUPeOoigHOT cucTeMn. Bnnue CTpecoBKX ropMOHIB

Ha iIMyHOKOMMETEHTHI KNiTWHW (gudepeHuialito T-xennepis)
MpWU3BOANTL 40 CYNPECIT KNITUHHOTO IMYHITETY, BUHUKHEHHS ayTo-
iMYHHUX Ta nponidhepaTuBHIX 3aXBOPOBaHb Y NIOAEN, SKi MaKOTh
FEHETUYHY CXWUITBHICTb A0 HWX. XPOHIYHUI NOCTTpaBMaTUYHMIA
CTPECOBWIA po3nag — popma NOCTIMHOIO XUTTEBOMO CTPECY, LLO
MOTEHL,it0E OKCMAATMBHUI CTPEC | NPUCKOPHOE KNITUHHE CTapiHHS,
MOXE MaTh NaTOreHETUYHY 3HaYYLLICTb Y PO3BUTKY ayTOIMyHHNX
TMpeonarii, Nponichepytoyoro By3noBoro 3o6a [6,7].

3B’330K CTpecy i nopyLUeHb perynauii wutonogibHoi 3anosm
He BUKINMKAE CYMHIBIB, OQHaK 3anuLIaeTbcs 6e3 BignoBiai nuTaH-
HS PO MOro BNIMB Ha TUPEOIOHWIA KaHLeporeHes. 3BinbLUeHHs
3axXBOPIOBAHOCTI Ha TUPEOISHUIA paK Yy AOPOCIUX | AiTel MoXe
MaTW NaToreHeTUYHUIA 3B'A30K i3 NiABULLEHHSM PIBHS CTpecy B
Cy4acHOMy cycninbCTBi. TprBarna cexkpeLis rtoKOKOPTUKOCTEPOi-
JiB nig yac CTpecy NepeLLKOMKaE BiAnoBigi iIMyHHOI cucTemu,
3MIHIOYM LMTOKIHM, BUKITMKAKOYM CraboBMpaXeHe XPOHIYHe
3ananeHHs, a TakoX NPUrHivye GyHKLt0 iMyHO3aXMCHUX KITITUH.
XpoHiyHe 3ananeHHs € akTopoM PU3MKY, LLO NOB'A3aHWi i3
TUPEOIAHOK KapLIMHOMOHO.
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Porb ayToiMyHITETY B KaHLEpOreHesi 3anuiuaeTses npea-
METOM JUCKYCilA. BTiM, BUSIBNEHO enigemionoriyHmii 38’130k Mixk
ayTOIMYHHUM 3aXBOPIOBAHHAM LLMTONOAIOHOI 3203 Ta TMpeoia-
HOK KapuuHoMOot. B nauieHTiB 3 ayToiMyHHUM TUPEOoigUTOM
BW3HAYMNW BULLY BPa3MMBIiCTb 4O NamifisipHOrO paky LIMTOmMo-
[ibHOT 3amno3u, a B NauieHTiB i3 pakom LUMTONOAIOHOI 3amo3u
CNOCTepiraTb BCOKY NOLLMPEHICTb NiMGOLMTapHOI iHAInbTpaLii
BCEPEaVHI LUMTOMOAIOHOT 3a5103K Ta TUPEOIOHNX ayTOaHTHUTIM.
Yac i TpuBanicTb BNANBY KOHKPETHUX XiMIYHUX PEYOBUH, LLO
MOpyLUYIOTb (DYHKLi0 EHAOKPUHHOI CUCTEMM, MO3HAYaKTLCS
Ha po3BUTKY, PYHKLT Ta nponicbepaLii wutonogibHoi 3anosu, a
OTXKE MOXYTb MPWU3BOAWTM 4O NATONOri Ta, MOXNWBO, paky [6].

[ncbanaHc ropMoHiB WMTOMNOAIOHOT 3an03n, XpoHiYHe
3ananeHHst Ta TOKCUYHI PEYOBUHU — MOTEHLLIHI dhakTopu pu-
31Ky OKWUCHIOBASIbHOTO CTpecy. BifbHi pagykanu KUCHI MOXYTb
CpUYUHATY noLwkomkeHHs JHK wnsaxom ctumynauii wnsxis
MITOreH-akT1BOBaHOI NpoTeiHkiHa3n abo docdatnanniHoau-
Ton-3-kiHa3sun Ta/abo sgepHoro chakTopa kB. Lie npnssoguts Ao
FEHETUYHUX MyTaLli, MOB’A3aHNX i3 TUPEOIAHOK KapLMHOMOMO:
RET/PTC, AKAP9-BRAF, NTRK1, RAASF, PIK3CA i PTEN [6].

OTxe, CTpecoBi Nogji B KPUTUYHI NEPIOAN NHOACLKOTO XKUTTS
MOXYTb BNAMBATW Ha HEMPOEHAOKPUHHY PErynALio, YacTo iHaY-
KyKuM COMaTUyHI 3MiHW, 30KpeMa iHiujauito xBopobu Iperisca,
BUHWKHEHHS TiNEPTUPeo3y B 306HO TpaHC(OPMOBAHIN LUMTO-
NoAibHiN 3ano3i. He BUKMIOYEHUM € MATOreHETUYHUIA 3B’S30K
TPMBArIoro XpoHIYHOrO CTPECY, FOPMOHANBHOrO AncbanaHcy
3 Mporpecielo ayToiMyHHUX i nponipepaT!BHUX 3aXBOPIOBAHb
LMTOMOAIGHOI 3ano3u, y4acTio B TMPEOIAHOMY OHKOreHesi.
JocnigpxeHHs1 CTPECOPHUX NaTOreHETUYHUX MEXaHi3MIB MOXe
[ONOMOITH Mg, Yac po3pobreHHs HOBMX NPOTHOCTUYHKX | Tepa-
NEeBTUYHMX CTPATETi NPV 3aXBOPIOBAHHAX LLMTONOAIGHOI 3ar03u.

BucHoBKH

1. CTpec i HeraTuBHi XMTTEBI Nogii MOXyTb GyTW TpUrepamu
MOPYLLIEHHST PYHKLT Ta BUHUKHEHHS 3aXBOPHOBaHb LMTOMOAIOHOT
3arnoau.

2. AHani3 onuTyBaHHS NaLieHTiB nepes onepavieto Ha WUTo-
noAibHil 3an03i nokasaB MOXIMBIIA 3B'S30K MiX FOCTPHM CTPECOM,
iHiLiavjeto rinepTpeoay npu xeopobi peiica Ta nponicdepytoumm
By3nosum 3060m. [NauieHTu 3 xBopoboto peiBca Ta rineptupeoia-
HWM BY310B/M 3000M BABIYi YACTILLIE B 3HAYaNMN HEraTVBHI XUTTEBI
nogii nepez no4aTkom 3aXBOPHOBAHHS MOPIBHSHO 3 0GCTEXEHUMM
3 eYTUPEOIAHMM By3rOBVIM 3060M i TMPEOIAHOK KapLIMHOMOH.

MepcnekTUBM nopanbWWX AOCAIAXEHb NONAralTb B
OLiHIOBaHHI CTPECOPHUX NaTOreHETUYHUX MEXaHi3MiB i iXHbOro
BMMMBY Ha BUHWKHEHHS 3aXBOPHOBAHb EHOAOKPUMHHOI CUCTEMY,
30KpemMa TMPEOIAHOI NaTonorii, LLO MOXe A0MOMOrTH Mg Yac pos-
pOBMeHHst HOBMX NPOTHOCTUYHIX | TEpaNeBTUYHNX CTpaTerin Ans
HaceneHHs YKpaiHu, sike NnocTpaxaano BHacMigoK BOEHHNX Ail.
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Ha TAi coLianbHOI i30AALI Ta 6e3neK0BOI KPU3H
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MeTa po6oTu — 30iiCHATY aHani3 AiarHOCTUYHOI iIHGhOPMaTUBHOCTI TECTY iHTEpHET-3anexHocTi Kimbepni AHr B
YMOBaXx coLlianbHoi isonauii Ta 6e3nekoBoi kpuan B YkpaiHi.

Marepianu Ta metoau. [JocnimxeHHs 34iiCHUNN Ha KOHTWUHreHTi 120 pecnoHaeHTiB BikoBoi rpynu Big 18 go
23 pokiB, siki € 3000yBadaMy BULLOT OCBITV Ta MaKTb AOCBIS NOCTINHOrO nepebyBaHHs B yMOBaX CoLianbHOI
isonsuii B Ykpaini npotarom 2020-2023 pokis. Po3nogin KOHTUHIEHTY 3a cTaTTio cumeTpuyHuin. Metog gocni-
[PKEHHS! — CTPYKTYpOBaHe NCUXOIOrivHE IHTEPB'HO (3a CTPYKTYPOIO TECTY iHTEPHET-3anexHoCTi Kimbepni AH; kpim
KBaHTM(IKOBAHOT OLLiHKW PECMOHAEHTY AaBanu 3MOry HaJaTut BigKpUTY BiAMoBiab i KOMEHTap).

PesynbraTti. AHania KOPEKTHOCTI 3annUTaHb TECTY Ha OCHOBI BiAKPUTUX BiAMNOBIAEN | KOMEHTAPIB PECNOHAEHTIB
[iaB 3MOry BCTaHOBMTU HU3KY MPOGIeM, L0 NOPYLUYOTb KOPEKTHICTb OLIIHIOBAHHS: TEXHIYHI aHAXPOHI3MKU — BU-
nagKu, KOMM 3anuTaHHs IPYHTYETHCA Ha 3acTapinux TEXHIYHWX hakTax, WO KapanHambHO 3MiHMNUCS 3 Yacy
chopmyntoBaHHs (30ebinbLUIoro Yepes nosiBy MoGiNbHWUX NPUCTPOIB); CoLjianbHi aHaxpOHi3MK — BUNAAKM, KoM
3annTaHHs 6a3yeTbes Ha ynepemKeHHi Woao NopyLLEeHb CoLianbHOMo (YHKLIOHYBaHHS Ta CoLianbHOro TUCKY Ha
0coby BHACMIAOK KOPUCTYBAHHS MEPEXEL0 IHTEPHET 3 BOKY ii OTOYEHHS; aHaXPOHI3MW IHTPOCNEKLIT — BUNaAKA,
KOMu 3anuUTaHHs! 'PyHTYETLCS Ha YNEPEMKEHHi L0 ErOAMCTOHHOCTI BUKOPUCTAHHS MEPEXi IHTEPHET; CUTyaT1BHa
HEKOPEKTHICTb — BUMaAKM, KONV 3anuTaHHs BTpadae KOPEKTHICTb B yMOBaX MOTMBOBAHOI COLjianbHOi isonsuji
Ta/abo 30BHILHLOI HEDE3NeKM; HETOYHOCTI Nepeknaay 1 aganTauii — BUNaaKu1, KONy Nepeknag 3anutaHb Tecty
YKpaiHCHKOI0 MPU3BOANTL A0 HETOYHOCTI b0 BUKPUBNEHHS! CEHCY OPUTiHANBHOTO 3aMMUTaHHS.

BucHoBku. Busisunu 5 kateropiit npobnem KopekTHOCTi TeCTy iHTepHeT-3anexHocTi Kimbepni AHr. Koxxe 3 20 3a-
nuTaHb TECTY NpOaHanisysarnu, BpaxoByouM BiOKPWUTI BiAMNOBIZi Ta KOMEHTapi, HagaHi pecnoHaeHTamu. Y pesynbrari
BM3HAYMITM MPOGIEMI KOPEKTHOCTI, LLIO MOB'A3aHi 3i 3MIHOK TEXHIYHOI NapaanrMm KOPUCTYBaHHSI MEPEXEI IHTEPHET,
a TaKoX i3 CoLlianbHO-KymnbTYPOMOriYH1MK 3MiHaMK, Lo Biabynucs 3a ocTaHHi 25 pokiB, CUTYaLielo coLianbHoi
i3onsii Ta 6e3nexkoBoi KpU3W, ki CYTTEBO 3MIHIOKTb KOHTEKCT BUKOPUCTaHHS Mepexi iHTepHeT. Lie obrpyHToBYE
HeobXigHICTb peBisii Ta YTOYHEHHS i BNacHe SBULLA iHTEPHET-3aNEeXHOCTI, i METOAONOTIi 10r0 AiarHOCTUKM.

CyuacHi MeauuHi TexHoaorii. 2023. Ne 3(58). C. 37-42

On the issue of psychodiagnosis of Internet addiction against the background
of social isolation and security crisis

A. M. Stoliarenko, A. D. Horodokin

Aim: to analyze the diagnostic informativeness of the Kimberly Young'’s Internet Addiction Test in the conditions
of social isolation and security crisis in Ukraine.

Materials and methods. The study was conducted on a contingent of 120 respondents aged 18 to 23 students,
who have an experience of permanent stay in conditions of social isolation in Ukraine during 2020-2023. The
distribution of the contingent by gender was symmetrical. The research method is a structured psychological
interview (according to the structure of Kimberly Young’s Internet Addiction Test; in addition to the quantified
assessment, the respondent was given the opportunity to provide an open answer and a comment).

Results. The analysis of the correctness of the test questions based on the open answers and comments of
the respondents made it possible to establish a number of problems that violate the correctness of the assess-
ment, namely: technical anachronisms — cases when the question is based on outdated technical facts that
have changed radically since the time of formulation (mostly due to the appearance of mobile devices); social
anachronisms — cases when the question is based on prejudice regarding violations of social functioning and
social pressure on a person due to the use of the Internet by his social environment; introspection shift — cases
when the questions are based on a prejudice about the negative evaluation of using the Internet; situational
incorrectness — cases when the question loses its correctness in conditions of motivated social isolation and/or
external danger; inaccuracies of translation and adaptation — cases when the translation of test questions into
Ukrainian leads to inaccuracy or distortion of the meaning of the original question.
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Conclusions. 5 categories of problems with the correctness of Kimberly Young’s Internet Addiction Test have
been identified. Each of the 20 questions of the test was analyzed on the basis of the respondents’ open answers

and the comments provided by them.

The existing problems of correctness related to the change in the technical paradigm of using the Internet were
detected, as well as the socio-cultural changes that have occurred over the last 25 years, and with the situation
of social isolation and security crisis, which significantly change the context of Internet use.

This necessitates the revision and clarification of both the phenomenon of Internet addiction itself and the

methodology of its diagnosis.

Modern medical technology. 2023;(3):37-42

|[HTepHeT-3aneXHICTb — 0AHa 3 HaWbINbLL CynepeYnmBux
thopm noBegiHKOBIX aamKLin. 3 ogHOro Goky, npobnemHe BUKOpK-
CTaHHS Mepexi iHTepHEeT AoOpe AOCTIMKEHO 11 ONCaHO NPOTSAroM
nepLumx gecsupiy XXI cropivys. [le-thakto BOHO OTpumarno cra-
TYC NCUXIYHOrO po3nagly, Xo4a AiarHo3 iHTePHET-3anexHOCTI Lie
0iLliNHO He BM3HAHO B [1iarHOCTUYHMX NOCiBHMKaX, sik-0T DSM-5
abo ICD-11, a koHUenuis NpoBrnemMHOro BUKOPUCTaHHS! IHTEPHETY
Ta 1010 BNMB Ha fobpobyT Niofeit € NpeaMeToM NOCTiHUX A0-
ChimKeHb i KNiHIYHOro iHTepecy. 3 iHLLOro oKy, NPOTArOM OCTaHHIX
POKIB KapAuHanbHi 3MiHW crocoby XUTTS NoLeR B PO3BUHYTHX
kpaiHax 3po6uy NOLMPEHICTb IHTEPHET-3aNEXHOCTi TOTAMNBHOK.
Lia cuTyauist npu3BoamTh 40 Napagokey: hopma NoBeaiHKK, Ky
BI3HAYatOTb SIK NATONOrivHy (NepeayciM yepes ii BNme Ha Mix-
0CcOBWMCTICHI 3B'A3kW Ta coLianbHe (yHKLIOHYBaHHS), Mag Mai-
e abConTHY NpeacTaBneHicTb, TM BinbLue, BiACYTHICTb LX
naTepHiB NoBELiHKM y Cy4acHOMY CyCMifbCTBI MOXe MaTW HaBIiTb
GinbLUNI HeraTMBHWIA BNAMB Ha colliarnbHe (hyHKLIOHYBaHHS Ta
MiKOCOOMCTICHI 3B’A3KW, HiX iX HasiBHICTb [1,2,3,4,5].

OCHOBHUIA iHCTPYMEHT JiarHOCTUKM iHTEPHET-3aNEXHOCTI B
kpaiHax €sponm Ta CLUA — TecT iHTepHeT-3anexHocTi Kimbepni
AHr (Internet Addiction Test, IAT), poapo6nieHuii y 1998 pouj. Tect
OPIEHTOBHMIN Ha BUSIBMEHHS HAAMMLLIKOBOI 3aKMOMNOTAHOCTI iHTEep-
HeTOM; TeHAeHLT Ao 36inbLUEHHs yacy, Lo ocoba npoBoanTb B
Mepexi; cnpob CamOCTIHO 0OMEXMTM BUKOPUCTAHHS iIHTEPHETY;
3MiH HacTpoLo Npu 0BMEXeHOMy KOPWUCTYBaHHI; BTpaTh BigYyT-
T Yacy Mig Yac KOPUCTYBaHHS MEPEXEID; HAsBHOCTI 3arpoau
poboTi abo CTOCYHKaM Yepes BUKOPUCTaHHS iHTEPHETY; cnpob
MpWXoBaTW TPMUBANICTb KOPUCTYBAHHS IHTEPHETOM, 110M0 BIKO-
pucTaHHs K 3acoby perynsuii HacTporo. 3azHaunmo, Lo Migxig
[0 BUKOPUCTaHHS Mepexi iIHTEPHET SK 40 TUMOBOI NOBELHKOBOT
aauKLii, 3aCTOCOBaHMI Y TeCTi, 25 pokiB NOTOMY 30aeThCs AELLO
cnpoLleHum [6,7].

HuHi B YkpaiHi ycTaneHnm € BUKOPUCTaHHS nepeknageHoi
YKPAIHCbKOK POCINCHKOMOBHOI ajanTalii TecTy iHTepHeT-3a-
nexHocri Kim6epni AHr 3a aBTOPCTBOM POCINCHLKOro ncuxonora
B. A. JlockyToBoi (BuknageHo B guceptauii, 2004 p.). Lie chakt
Jojae [o npobrnemy aHaxpoHIHYHOCTI TECTY e 11 KOMMNEKC
BiOXWIEHb Bif 3anuTaHb aHrIOMOBHOMO OpuriHamy BHACIiAOK
noABiNHOro nepeknagy.

Xova Lwe Ao colianbHol isonauji Ha Tni naHaemii COVID-19
naTepHU MoBeAiHKW, BUKNaZeHi B TECTi, BXe CpuiManics sk
CYMHIBHI B KOHTEKCTi ncuxonaronoril, coujanbHa isonsuis 2020—
2022 pokiB KapanHarbHO 3MiHWUNA POnb MEPEXi IHTEPHET y Co-
LianbHOMY (hyHKLiOHYBaHHI NoAer, 3MICTUBLLN «3MOBXUBAHHS»
Mepexero iHTepHeET Y Bik couianbHoi Hopmu. INepiog couianbHoi
isonsii B YkpaiHi He 3akiH41BCS NiCns NonerLueHHs yMoB KapaH-

TWHY, npogoBxwuecs Y 2022 poui BHACMIAOK agMiHICTpaTUBHKX,
iHGhpacTpyKTypHUX | 6e3nekoBMx 0BMEXeHb i TPUBAE BXE NOHAZ,
Tpn pokn. KopuctyBaHHS Mepexeto iHTEPHET OTpuMarno Lie W
GeanekoBy (PYHKLHO, LLIO peaniayeTbCst Ha Tri TPMBOTM BHACTIAOK
BiTanbHOI 3arpoau [4].

OTxe, Ans NPOAOBXEHHS JOCTIMKEHHS npobnemu iHTep-
HeT-3aNeXxHOCTi HeoOXigHa peBisist AiarHOCTUYHUX NapameTpiB
Ta aHani3 wnsxy ii TpaHcdopmauii Ha TNi AMHAMIYHMX 3MiH
CYCINbHOro XUTTS B YKpaiHi Ta CBITi.

Merta po6otu

3QiCHUTN aHani3 AiarHoCTUYHOI iHPOPMATUBHOCTI TECTY
iHTepHeT-3anexHocTi KimGepni AHr B ymoBax coLlianbHoi isonsiuyii
Ta 6e3nekoBoi kpnaun B YKpaiHi.

Marepianu i meToaM AOCAIAKEHHA

[ocnimkeHHs 3aiNCHUMM HA KOHTUHIEHT 120 pecnoHaeHTiB
BiKOBOI rpynu Big 18 00 23 pokiB, ski € 3000yBa4aMM BULLIOI OCBITY
(cTyneHTV 3anopiabkoro AepkaBHOro MeaUKo-hapMaLeBTUMHOIO
YHIBEPCUTETY) Ta MaloTb JOCBIA NOCTINHOTO nepebyBaHHs B yMO-
Bax colianbHoi ionauii B YkpaiHi npotsirom 2020-2023 pokis.
[ani 36upanu y 2023 poui.

CepenHii Bik KOHTUHIEHTY ocnimkeHHst cTaHosms 20,8 £2,4
poku. Po3nogin KOHTUHIEHTY 3a CTaTTHO CUMETPUYHMIA: 60 JKIHOK,
60 yonogikiB. BpaxoBytoun MeTy BOCTIZXEHHS, paHAoMI3aLlis Ta
MOAIN KOHTUHIEHTY Ha rpynu He nepeadadeHi.

IMig Yac hopMyBaHHS KOHTUHIEHTY BOCTIMKEHHS BU3HAYMNM
KpuTepii 3amy4eHHs Ta BUKMOYEHHS. KpuTepii 3anyyeHHs:: rpoma-
JsHCTBO YkpaiHu; Bik Big 18 10 23 poki; nocTiliHe nepedyBaHHs
Ha TepuTopii Ykpainn y 20202023 pp.; 3000y TTS BULLOI OCBITU
y AucTaHuiiHoMy chopmari; BinbHe BaxaHHs 6yTv pecnoHaeH-
TOM y AocnimkeHHi. Kputepii BUKNtoveHHs (Yepe3 iMOBIPHICTb
BUKPWBMEHHS pe3ynbTaTiB JOCHIMKEHHS): HAsBHICTb 4OCBIAY
rOCTPUX NCUXOTPaBMYBarIbHWUX CUTYaLN Y KOHTEKCT BiICbKOBOI
arpecii; aiarHocToBaHUiA ncuxiyHmii abo NoBediHKOBMIA po3naf,;
NPUIAMaHHA NikapCbkix 3acobiB i3 rpyn aHTUAENPECaHTiB, Hel-
PONENTHKIB, aHTVKOHBYIbCAHTIB (BKMKOYaK04M rabaneHTuHoiaw).
Y pocnimKeHHs He 3anyyanm ocib, ski BigMOBNANMCS Big yyacTi
abo He AaBanu 3rogy Ha BUKOPUCTAHHS JaHWX, WO OTPUMaH
nig Yac TecTyBaHHs.

MeToa JochimMKEHHS — CTPYKTYpPOBaHE NCUXOrorivHe iHTEpPB'to
(3a cTpykTYypOIO TECTY iHTEpHET-3anexHocTi Kimbepni AHr; kpim
KBaHTWDIKOBaHOI OLIHKM PECMOHAEHTY AaBanu 3Mory HagaTu
BiOKPUTY BiANOBIab | KOMEHTAP).
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PesyabTati

Ha OCHOBI CTPyKTYpOBaHOTO MCUXOMOTIYHOrO HTEPB'IO 3a
CTPYKTYPOIO TECTY iHTepHET-3anexHocTi Kimbepni AHr npoaHani-
3yBarnu YYHHMKY, LLIO BNIBAKOTb Ha KBanidikaLlito MOro 3anuTaHb.
AHani3 nepenbayar 3iCTaBMNeHHsl cxBaneHoi agantaviji TecTy
ykpaiHcbkoto (B. A. JlockyToBa, 2004) Ta aHIOMOBHOIO opuriHasy
(Internet Addiction Test, 1998), oLjiHIOBaHHS BiZKPUTKIX BiAMOBIgeN
i KOMEHTapIB PECMOHAEHTIB.

AHarni3 KOPeKTHOCTI 3annTaHb TECTY Ha OCHOBI BigKpUTUX
BiZMOBIAEN | KOMEHTAPIB PECNOHAEHTIB BUSBMB HW3KY Npobnem,
LLIO MOPYLLYHKTb KOPEKTHICTb OLIIHIOBAHHS.

A. TexHi4Hi aHaxpoHi3mMu. Bunagku, Konu 3anuTaHHS
BasyeTbCst Ha 3acTapinux TEXHIYHUX hakTax, Lo KapauHanbHO
3MiHUIMCS 3 Yacy hopMynoBaHHS (34e0iNbLLIOro Yepes nosiey
MOBiNbHUX NPUCTPOIB): 3ragyBaHHs KOMM'OTEpA SIK €QMHOIO
cnocoby KOPUCTYBaHHS Mepexeto iHTEPHET; YABMEHHS, Lo
KOPWCTYBaHHSI MEPEXEI0 BiAOYBaETbCS B paMKax YiTko MiMiTo-
BaHWX CECilA; ySBMNEHHS, LLIO KOPUCTYBaHHS MEPEXKEID IHTEPHET €
OKPEMWUM BMAOM AiSANIbHOCTI, SIKa BUKIOYAE iHLLI.

B. CouianbHi aHaxpoHi3mu. Bunagku, kony 3anutaHHs
IPYHTYETLCSA Ha ynepemkeHHi WOAo NOopyLUeHb coLianbHOro
(PYHKLiOHYBaHHS Ta coLiarnbHOMO TUCKY Ha 0coBy BHaCMigoK
KOPUCTYBaHHS MepEXeto iHTEpHET 3 BOKy T OTOYEHHS: YABMEHHS!
LLIOZI0 HEraTUBHOTO BNIWBY KOPUCTYBAHHS MEPEXELD Ha eheKTIB-
HICTb NpaLli Ta HaB4YaHHS O3 BKa3iBKM HA AWUCTaHLNHMIA hopmar;
YSIBMEHHS LLLO/I0 HETaTMBHOTO BIMBY KOPUCTYBAHHS MEPEXEIO Ha
tbopmyBaHHS 0COBUCTYIX BIZHOCKH, HE BPaX0OBYKUM 00 EKTUBHY
coLiasbHy i30r1sILito; YSIBMEHHS OO0 HE3aL0BOMEHHS OTOHYHOUMX
yacom, skuii ocoba NPoBOAUTL Y MEPEX IHTEPHET.

B. AHaxpoHi3mu iHTpocnekuji. Bunaaku, konu 3anutaHHs
6a3yeTbCs Ha yNepemKeHHi LLOAO eroaNCTOHHOCTI BUKOPUCTaH-
HSI MEepEeXi IHTEPHET: ySBNEHHS LWOAO Cpob CamMOOOMEXEHHS!
BUKOPUCTaHHS MEpeXi; YSBMNEHHS LIOAO0 BUHUKHEHHS MOYyTTS
MPOBMHM Yepe3 BUKOPUCTAHHS MEPEXi IHTEPHET.

I. CuTyaTMBHa HEKOPEKTHICTb. Bunazku, KOnm 3anutaHHs
BTpayae KOPEKTHICTb B yMOBAaX MOTUBOBAHOI COLlianbHOI i3ons-
Lii Ta/abo 30BHILLHLOI HEDE3NEKN: YSBNEHHS LIOAO HASBHOCTI
[OCTYMy [0 NMO3WTUBHOIO AOCBIAY Ta HEOOMEXKEHOI isNbHOCTI B
peanbHOMY XWUTTi, LLO € arnbTepHaTUBHAMM O BUKOPUCTaHHS Me-
peXi IHTepHET; irHOPyBaHHS MOXIIMBOCTI BUKOPUCTaHHS MepeXxi
K IHCTPYMEHTY NS OTPUMAHHSI XUTTEBO BaXNMBOI iHGhopmaLlii
abo cnocoby odiLliiHoro 6e3neKOBOro CNOBILLEHHS.

. HetouHocTi nepeknapy Ta aganTauii. Bunagku, konv ne-
peknag 3anuTaHb TECTY YKPaiHCbKOK NPU3BOAMTB 10 HETOYHOCTI
ab0 BUKPMBIEHHSI CEHCY OPUTiHANBHOMO 3anuTaHHs.

[ani aHania HaBOAMMO SIK aHanITUYHE PE3IOME BIOKPUTMX
BiANOBIAEN | KOMEHTApIB, HaAAHWX PECMOHAEHTaMM.

1. «[MomivaeTe, WO NpoBOANTE B OHNalHI BinbLue Yacy, Hix
manu Hamip?» (opuriHanbHe 3anuTtaHHs: «How often do you
find that you stay on-line longer than you intended?»). Busisnei
npobnemu: A, B, T.

BinbLuicTb, a came 86 (71,7 %) pecrnoHAeHTIB BiBNOBINK, IO
He MIMITYIOTb Yac BUKOPUCTaHHS MEpPEXi IHTEPHET, nepeaycim
yepe3 HeobXigHICTb MaTh NOCTIMHWIA JOCTYN 4O Hei (0cobnmnBo
nig, Yac BiHW, 30kpeMa Ans NiATPUMAHHS KOHTAKTY 3 PigHUMM
Ta OPY3SIMUK; OfepXaHHs BaxnuBux 6e3neKoBKX CMOBILLEHD;

MOHITOPUHIY HOBMH) Ta OCKiNbkW Hemae 06CTaBuH, ki noTpe-
OytoTb 0OMEXEHHS LIbOro Yacy.

2. «HexTyeTe gomaluHimMm cnpasamu, o6 [oBLUEe noBpognTy
B Mepexi?» (opuriHanbHe 3anuTaHHs: «How often do you neglect
household chores to spend more time on-line?»). Bussneni
npobGnemu: A.

Ha gymky 47 (39,1 %) pecrnoHAeHTiB, BUKOHaHHS foMalLl-
HIX CrpaB He 3aBaXae iM KOPUCTYBATUCA MEPEXED IHTEPHET
3aBAsKM MOOGIMBHAM MPUCTPOSIM, LLIO AAKTb 3MOTY NapanenbHo
BMKOHYBATW Taki 3aBAaHHs, SiK MpMOMpaHHa Ta NpUroTyBaHHS
ii. HaBiTb y BUNaaKax, Konu pyKk1 peCrioHAEHTIB 3aiHATI, BOHN
MOXYTb CRyXaTu ayaio- abo AMBNTUCS BifeoTpaHCHsLi, — Takuii
komeHTap Hagamu 24 (20 %) pecnoHaeHTH.

3. «BinnaeTe nepeBary nepebyBaHHO B MepEXi, HiX iHTUMHO-
My CTinKyBaHHIO 3 NapTHEPOM?» (OpuriHarbHe 3anuTaHHs: «How
often do you prefer the excitement of the Internet to intimacy with
your partner?»). Busienexi npoonemu: I"

[ns 48 (31,6 %) pecnoHaeHTiB, KOTpi BTPATUNN MOXIMBICTb
peancHOro KOHTakTy 3 MapTHEpPOM Mi Yac BiliHU (Y4epes3 BHY-
TPiLLHE NepeMilLeHHs, emirpauito abo nepebyBaHHsi napTHepa
Ha BiliCbKOBIM Cryx6i), IHTUMHE CMiNKyBaHHS CTarno MOXIMBIM
NMLLIE B KOHTEKCTi BUKOPUCTAHHSI MEpEeXxi iHTepHET (CeKCTH). Ll
PECNOHAEHTY BU3HAYANM HeaKTyarnbHICTb 3anuUTaHHs.

4. «3aBoanTe 3HANOMCTBA 3 KOPUCTYyBa4YaMm iHTEPHETY,
nepebyBatoun B OHNAMHI?» (opuriHanbHe 3anuTaHHs: «How
often do you form new relationships with fellow on-line users?»).
BusieneHi npobnemu: b, I

£K 3a3Ha4MnW Ti PECMOHAEHTY, SKi He ManuW CTammx poMaH-
TUYHIUX cTocyHKiB 80 2020 poky, a e 41 (34,2 %) ocoba, kopucTy-
BaHHsI CEepBiCamMu 3HaNOMCTB Y MepeXxi IHTEpHET 6yro OCHOBHUM
cnocobom npuaHaumTi nobadeHHs. MounHatoum 3 2020 poky, 3a
komeHTapsimm 63 (52,5 %) pecnoHaeHTIB, BHACNiAOK KapaHTWH-
HUX 0BMEXeHb OHNalH 3HaNOMCTBA CTanm EUHO MOXIMBOKO
(hopMOHO CTBOPEHHST HOBUX MXXOCOOMCTICHUX CTOCYHKIB.

5. «[lpatyeTech Yepes Te, L0 OTOHYHOMI LiKaBNATLCS KiNbKICTHO
yacy, skuii Bu nposogute B Mepexi?» (opuriHanbHe 3anuTaHHs:
«How often do others in your life complain to you about the
amount of time you spend on-line?»). Busienexi npobnemu: b.

Binbwicte (n = 67, 55,8 %) pecnoHAeHTIB 3a3Haunnu:
OTOYYHOYi He CTaBMATb 3anUTaHb LOAO Yacy, KU MPUCBSAYEHO
Mepexi. Y 45 (37,5 %) onuTaHmux ciMeliHe OTOYEHHSs CTaBUIIocs
3 PO3yMiHHSIM 4O TPMBAIOMO KOPUCTYBAHHS MEPEXEHD IHTEPHET
(K cnocoby 3acnokoiTiCs Ta BiABOMIKTUCA) abo HaBiTb NpsMO
NPOCUNW Ai3HaTUCS akTyarnbHi HOBUHW B MEPEXI.

6. «BusHayaeTe, L0 nepecTani pobuty ycnixv y HaB4aHHi 4m
po6OTi, OCKINbKM HAATO GaraTo Yacy NPOBOAMUTE B MEPEXi?» (opw-
riHanbHe 3anutaHHs: «How often do your grades or schoolwork
suffer because of the amount of time you spend on-line?»).
BussneHi npobnemu: b.

Ha oymky 89 (74,2 %) pecnoHOeHTIB, NUTaHHs € HeakTya-
NbHAM Yepe3 AWCTaHLiNHWIA dhopmaT OCBiTH, Lo nepenbdayae
0060B’A3KOBE KOPVCTYBAHHS MEPEXELD IHTEPHET Y CUHXPOHHOMY
¢hopmari. LLlofo napanensHOro BUKOPUCTaHHSA Mepexi Ans no-
LYKy iHchopMmaLlii Ans BUKOHaHHS HaBYanbHUX abo poboumx 3a-
BAaHb, 71 (59,2 %) pecnoHAEHTIB BUSHAYNIN TaKy HEOOXiOHICTb.

7. «[epeBipsiETe eNeKTPOHHY MOLUTY paHille, HiX 3pobute
LLOCb iHLLE, Binblu HeobXiaHE?» (OpUriHanbHe 3anuTaHHs: «How
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often do you check your email before something else that you
need to do?»). Bussneni npobnemu: A.

Bsarani He KopuCTyI0TbCS eNEKTPOHHOI NoLwTo 77 (64,1 %)
PECnOHAEHTIB, A BigAarTb Nepesary AodatkaM-MeceHxepam,
L0 MOBHICTIO AyOntoKTb (hyHKLIOHAN CEPBICIB €NEKTPOHHOI
nowTn. LLlogo nepeBipku MeceHaepiB, TO BOHA BiAOyBaeTLCA
napanernbHo 3 iHLIOK LiSNbHICTIO 32 AONOMOro MOBiNbHOro
MPUCTPOLO.

8. «BuaHavaeTe, L0 3HWKYETLCS NPOAYKTUBHICTb NpaLy yepes
3aXO0MNMeHHs iIHTEPHETOM?» (OpuriHanbHe NuTaHHst: «How often
does your job performance or productivity suffer because of the
Internet?»). Busisneni npobnemu: b.

fAk BBaxatotb 74 (61,7 %) pecnoHaeHTH, ixHs poboya
MPOAYKTUBHICTb NPSMO 3aneXuTb Bif TOr0, YX 3aXONMeHi BOHM
BUKOHAHHAM pobounx abo HaB4amnbHUX 3aBLaHb, Lo nepenba-
YaloTb ANUCTaHLiNHNIA (hopMaT BUKOHAHHS, MPSIMO peani3ytoTbCs
yepes iHTepHET abo NOTPebyH0Tb aKTUBHOTO MOLLYKY iHopmaLli
B Mepexi. LLloao BiaBonikaHHsS Ha CTOPOHHIN KOHTEHT, Lie LiiCHO
Oyno nomitHum ans 89 (74,2 %) onuTaHux, ane npsimMo He 3a-
3HaYeHo B 3anuUTaHHi.

9. «3aimaeTe 06OpOHHY No3uLLito, konu Bac 3anuTyioTb, UM
Bw 3aiimaeTecsi B Mepexi?» (opuriHanbHe 3anuTaHHst: «How often
do you become defensive or secretive when anyone asks you what
you do on-line?», B ykpaiHCbkOMy nepekragi — «or secretivey —
«abo [nosuLito] npuxoByBaHHsY ). Busienexi npobnemu: b, B, .

3axucHy no3uLito, SIKLLO LIe NUTaHHS 3a4ae POMaHTUYHUIA
MapTHEP Y KOHTEKCTi peBHOLLiB, 3aiMatoTh 29 (24,2 %) onuTaHnx.
BTim, SIKLLIO TaKe NUTaHHS BUHWKAE N03a HABELEHUM KOHTEKCTOM,
BOHO He CrpUYMHSIE AMCKOMCOPT, @ 3a0X04ye PO3MOBICTU Npo
CBOI iHTepeck abo MoginUTUCA LiKaBOK iH(hopMaLlieto; Le Bu-
3Haumnu 36 (30,0 %) pecnoHaeHTiB.

10. «BriokyeTe aymKv Mpo Balle pearbHe XUTTS, WO Typ-
OytoTb, yMKaMM NMpo iHTEPHET?» (OpuriHanbHe 3anuTaHHs: «How
often do you block out disturbing thoughts about your life with
soothing thoughts of the Internet?»). Busieneni npobnemu: I

[ns 106 (88,3 %) pecnoHAEHTIB KOPUCTYBAHHS IHTEPHETOM
cTarno eauHUM crnocoboM BIgBOMIKTUCS Bif TPUBOXHUX OYMOK
nig yac BinHW. Y nepui micsui BinHM 85 (70,8 %) pecnoHaeHTiB
He BUKOPUCTOBYBaNM IHTEPHET 3 pekpeaLliiHo MeToo (Yepe3
BTpaTy iHTEpecy 40 TUMOBMX OHJTAWH-PO3Bar), a NNLLIE Nepe.i-
PANW HOBUHMW.

11. «3 HeTepniHHAM YeKkaeTe Ha YeproBui Buxig B IHTEp-
HeT?» (opuriHanbHe 3anutaHHs: How often do you find yourself
anticipating when you will go on-line again?; B nepeknagi ykpaiH-
cbkoto — «How often do you find yourself?», To610 «fk yacto
Bv 3HaxoguTe cebe [B OvikyBaHHI]?»; KpiM TOr0, A0 MUTAHHS
[0aHO «3 HETEPNIHHAMY, & LibOro HEMae B opuriHani). Busienei
npobnemu: I, .

Ha oymky 94 (78,3 %) pecnoHIEHTIB, LU0 NUTaHHS € HeakTya-
NbHUM Yepe3 HeobMexeHW LinogoboBuin MoBinbHMA focTyn
[0 iHTepHeTy. Y pasi BTpaTu Takoro JOCTYMYy Yepe3 TeXHiuHi
npobremu, 04iKyBaHHS MOT0 BiGHOBIMEHHS [iiCHO € HANPY)XEHUM.

12. «BiguyBageTe, L0 XUTTS 6e3 IHTEPHETY HyaHE, MOPOXHE |
BespagicHe?» (opuriHanbHe 3anuTanHs: «How often do you fear
that life without the Internet would be boring, empty, and joyless?»;
B nepeknaai ykpaiHcokoto — «How often do you fear that...», To6T0
«sIK YacTo By BoiTecs LWo kuTTS...]»). Buseneni npobnemn: [.

ObmexeHicTb binbLuocTi cnocobis Ans 6GopoTLOM 3 HyAbroKw Ta
HEOOCTYMHICTb 6araTboX BUAIB aKTUBHOCTI, ki paHiLLe MPUHOCKIA
pagiCTb Ta KHANOBHIOBANMW» XUTTS, B yMOBaX COLianbHOI isonsyii
BU3HauMnm 55 (45,8 %) pecnoHaeHTiB. Tomy peanisawlisi B MEpeXi
iHTEPHET € 6e3ankTepHaTBHOK. Kpim Toro, B yMoBax BiliHu nepiog,
BiACYTHOCTI AOCTYNY [0 IHTEPHETY BiAYYyBAETLCS HE K HYAHWN,
MOpPOXHili abo GeapapicHuiA, a K TPMBOXHMIA | Ge3nopagHiA.

13. «Jlaetecs, kpnuute abo iHWMM YMHOM BMCIIOBIHETE
CBOIO Jo0cafly, Konu XTocb HamaraeTbes BigBepHyTu Bac Big
nepebyBaHHsI B Mepexi?» (opuriHanbHe 3anuTaHHs: «How often
do you snap, yell, or act annoyed if someone bothers you while
you are on-line?»; B nepeknagi ykpaiHcbkoto — «bothers» (Typ-
Oye abo BifBonikae) nepeknageHo sk «BiaBepTae»). Busenei
npobnemu: b, [1.

Biznosiai pecnonaeHTis posginunucs. Tak, 65 (54,2 %) onu-
TaHUX BiANOBINM MO3MTMBHO Ta Hafanu KOMEHTapi, Lo Cnpobm
3a00POHMTU KOPUCTYBAHHS MEPEXEI AMS HUX € 3a3iXaHHsAM Ha
ceobogy, Lo HenpunycTMe Ans 4OPOCION MIOANHW. HeraTusHy
Bignogigb fanu 55 (45,8 %) pecroHAeHTIB i NPOKOMEHTYBanu,
IO CNPUAHSANM 3anUTaHHS SIK MPOXaHHs BigBONIKTMCS 3 GOKY
OTOYYHOUMX, Ha SiKe BOHW BiZNOBIZAKTH YEMHO Ta He ApaTyrThCs.

14. «HexTyeTe CHOM, 3aCHIKyHOUMCh B IHTEPHETI AOMI3HA?»
(opuriHanbHe 3anuTtaHHs: «How often do you lose sleep due
to late-night log-ins?»; B nepeknaai ykpaiHcbkoto — «late-night
log-ins» NnepeknafeHo Sk «3aCUDKYYNUCE B iIHTEPHETI JONi3Hay,
GinbLU KOPEKTHMI nepeknag — «[4epes] BXxoan A0 Mepexi nisHo
BHOYI»). Businexi npobnemu: [.

Y nepiogi couianbHoi i3onsuii 71 (59,2 %) ocié manu cyTTeBi
3MiH1 PUTMIB CHY 3 BiATEPMiHYBaHHAM HiYHOTO CHy. Llen dpakt
MOSICHIOBANN HeLOCTaTHbOK (Di3UYHOKD aKTMBHICTIO MPOTSIOM
[OHs1 i BILCYTHICTIO HEODXIZHOCTI paHO NMPOKMAATUCS; Y Liel nepiog
BUKOPUCTaHHS iHTEPHETY Byno cnocobom NpoBeCTH Yac BHOMI.
3 novatkom BilHK 118 (98,3 %) pecnoHAeHTIB Manu ckapru Ha
iHTEHCKBHY TPMBOTY Ta GE3COHHS (30KpeMa Yepes HiuHi pakeTHi
araku), i TOMy IHTEPHETOM BOHU KOPUCTYBANMCA ANst MOHITOPUHIY
TEPMIHOBMX HOBWH.

15. «[lymaete, 4num 3aimeTecs B iHTEpHETI, NnepebyBatoun
B 0chnantHi?» (opuriHanbHe 3anutanHs: «How often do you feel
preoccupied with the Internet when off-line, or fantasize about
being on-line?»; B nepeknagi ykpaiHcbkor — «How often do you
feel», T06TO «sK YacTo Bu BiguyBaeTe, Wwo», «preoccupied»
(«3akronoTaHi») nepeknageHo sk «aymaeten, aani — «fantasize»
(daHTasyete)). Bussneni npobnemu: .

Ha gymky 76 (63,3 %) pecnoHaeHTIB, y HUX HeMae Heobxia-
HOCTi PO3MIPKOBYBATM Haf TUM, Y/M 3aHATUCS B Mepexi Yepes
HasiBHICTb Linogo60oBoro MobinbHOro 4oCTyny A0 iHTepHeTy. Onu-
TaHi HaronoCHNK: SIKLLO B HAX BUHWKAE DaxaHHs LOoCk 3pobnTy
OHIMalH, BOHW MOXYTb 3p0OMTH Lie HEeraiHo.

16. «KaxeTe cobi: «LLe XBUMUHKY», CUOSYM B MEPEXI?» (Opu-
riHanbHe 3anutanHst: «How often do you find yourself saying “just
a few more minutes” when on-line?»). Busieneni npobnemu: A, T.

Taki cutyauii BusHavanm 69 (57,5 %) pecnoHaeHTis, ane
nuwe Togi, Konm Yac € obMexeHuM (nepen BUXOZOM i3 JOMY,
nepeg HiYHUM CHOM, Neped No4YaTkOM BMKOHAHHS MEBHOMO
3aBaHHs). Pasom i3 Tm, 48 (40,0 %) onutaHux 3asHaumnu, Lo
TaKi KOMMPOMICK Malke 3HWKIM B YMOBAX COLiarnbHOI i3onsui,
KOMK 3HMKIA CyBOpa pernameHTaLis Jacy.
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17. «3a3HaiiTe nopasku y cnpobax CKOpOTUTH Yac, LLO npo-
BOAMTBLCA B OHNalHI?» (opuriHanbHe 3anuTanHs: «How often do
you try to cut down the amount of time you spend on-line and
fail?»). BussneHi npobnemu: B.

Uepes BiACYTHICTb YABNEHHS LLOAO XOAHWX NiMITIB BUKOPU-
CTaHHs Mepexi Hikonm He mMaB Cnpob CKOpPOTUTW Yac KOpUCTY-
BaHHs iHTepHETOM 51 (42,5 %) pecrnoHaeHT.

18. «<Hamaraetecs npuxoBaTu KinbKiCTb Yacy, sikuii Bu nposo-
[JuTe B Mepexi?» (opuriHanbHe 3anutaHHs: «How often do you try
to hide how long you've been online?»). BusisneHi npobnemu: B.

HeratueHy Bignosigb ganu 102 (85,0 %) pecnoHgeHTw,
3a3HaumMBLLM, WO He BOAYaloTb CEHCY Y MPUXOBYBAHHI L€l
iHtbopmaLii, 60 iXHE OTOYEHHS, SIK | BOHW, MaE LjinogoboBui
JOCTyN [0 Mepexi.

19. «3amicTb TOro, 06 BUBpaTMCS KyaNUC i3 ApY3siMM, 0BK-
paeTe iHTepHET?» (opuriHanbHe 3anuTtaHHs: «How often do you
choose to spend more time online over going out with others?;
B nepeknagi ykpaiHcokoto — «How often do you choose to spend
more time online», T06T0 «fk YacTo Bu obupaete GinbLue vacy
MPOBECTY OHNaliHy). Busisnexi npobnemu: A, b, T, [.

YMOBWM coLianbHoi i3onsuii Ta 6e3nekoBoi kpuan 3pobunu
HEMOXIMBUMW Y CYTTEBO YCKMAAHWUMM 3yCTPiYi 3 Apy3samMu Ans
58 (48,3 %) pecrnoHaeHTiB, TOMY 3anMTaHHS CPUMAETbCS K
HekopekTHe. Kpim Toro, 70 (58,3 %) onuTaHWx 3a3Hauunu, Lo
MaloTb YaTi B MECEHIKepax abo rpatoTb B OHMAH Bigeoirpy,
[ BOHW iHTEPAKTUBHO CTIMKYIOTLCS 3 APY3SIMA Y TEKCTOBOMY,
aypio- Ta Bigeodopmari.

20. «BipuyBaeTte fenpecito, NPUrHiYEHICTb YN HEPBO3HICTD,
Oyoyum nosa Mepexeto i BU3HavaeTe, LU0 Lieit CTaH NpoXoauTb,
K TiNbKM BU ONUHSIETECS OHMaH?» (OpUriHaNbHe 3anuTaHHs:
«How often do you feel depressed, moody, or nervous when
you are off-line, which goes away once you are back online?»).
BusisneHi npobnemu: T

MoantneHy Bignosigb famv 92 (76,7 %) PecnoHAeHTH, sk
CMPUAHANN Lie 3anuTaHHsl B KOHTEKCTi TEXHIYHMX Npobnem i3
Mepexero Npu artakax Ha iHPpacTpyKTypy (3HECTPYMIIEHHS).
Y UbOMYy KOHTEKCTi PecrnoHAEHTU BigyyBatoTb Hebe3neky Ta
6e3nopafHiCTb, 30KpeMa Yepe3 HEMOXMUBICTb OTPUMYBATH
CMOBILLEHHS Ta MIATPUMYBATU KOHTAKTX 3 PigHUMU.

06roBopeHHs

AHarnia 3anuTaHb TecTy iHTepHeT-3anexHocTi Kimbepni AHr
B ajanTauii yKpaiHCbKO MOBOK JEMOHCTPYE MHOXWUHHI Mpo-
Bremu KOpeKTHOCTI, NOB’A3aHi i 3i 3MIHOK TEXHIYHOI NapaaurmMm
KOPUCTYBaHHS Mepexeto, i couianbHO-KynbTypOnoriYyHnMu
TpaHcopmaLisiMu, LLO Biadynmcst 3a ocTaHHi 25 pokie. Okpema
rpyna nopyLueHb KOPEKTHOCTi — MpoBremu, NoB’si3aHi 3 cuTyaLlieto
cowianbHoi i3onsLii Ta 6e3nekoBoi KpUam, L0 CYTTEBO 3MIHIOKTh
KOHTEKCT BUKOPUCTaHHS! IHTEPHETY.

Pestomytoun aHania, 3asHaunmo: iHTEPHET-3anexHiCTb
HWHI He € OKPEMUM BapiaHTOM aHOMarlbHOT NOBEAiHKM — BOHa
CUCTEMHO HOpMasi3oBaHa. Takui BUCHOBOK MiATBEPIKEHO B
Cy4aCHWX AOCRImKEHHSX, A€ IHTEPHET-3aneXHICTb IHTEPNpPETY-
l0Tb SIK «IHCTpYMEHTanbHy ¢hopMy couianbHoi B3aemogii» [1],
LLO BiOpI3HAETBCS Big NOrMS4iB, CPOPMYnbOBAHMX Ha MoYaTKy
BWBYEHHS Npobnemm [6,7].

3ayBaxnMo, L0 CyyacHi AOCAIAHMKM BUPI3HAKTL BapiaHTL
BMKOPUCTAHHSA MEpPEXi IHTEPHET B KOHTUHIEHTI NiANiTKis, LIO
BiQNOBIAAKOTH MapaMeTpam 3anexHoCTi [3].

Brtim, natepHmM noBegiHKK, L0 NexaTh B OCHOBI TOrO heHoMe-
Ha, SIKWIA BU3HAYAK0Tb K «HAAMMLLKOBE KOPUCTYBAHHS MEPEXEID
iHTEPHETY, HEOBXIAHO AOCNIMKYBATU B KOHTEKCTI Came iHauBiaya-
NbHUX cTepeoTunia. Lie Bignosigae pesynsratam QOCIKEHHS
BITYUMBHSAHWX YYEHUX, [ie PEECTPYBanu BUMNAAKK, KOMNU BUKOPU-
CTaHHs Mepexi € koMopbigHuM hakTopom, skui amnnidikye
noBeAiHKoBI aHoManil iHWwKX TUNiB [2].

Lli BuCHOBKM MiATBEpAKEHO B ornsaax axosoi niteparypw,
Lo NpucBsiYeHi KOMOPOGIOHOCTI IHTEPHET-3aNEXHOCTi Ta NoBe-
AiHkoBWX poanagis [5].

BucHoBKH

YNpogoBx CTPYKTYPOBAHOIO MCUXOMOMYHOMO iHTEPB'to 3a
CTPYKTYpOIO TeCTy iHTepHeT-3anexHocTi Kimbepni AHr (Internet
Addiction Test, 1998) BusHauunu 5 kateropiii npobnem Kopek-
THoCTI. KoxxHe i3 20 3an1TaHb TeCTy npoaHanisysanu, IpyHTyo-
YUCb Ha BIOKPUTUX BIAMOBIAAX PECMOHAEHTIB i HaZaHUX HUMK
KOMeHTapsiX. Y pesynsraTi po3pisHseMO Npobremi KOpEKTHOCTI:

— TeXHi4Hi aHaXpOHI3MM — BUNAZKW, KoMK 3annTaHHs BasyeTb-
CS1 Ha 3aCTapinuX TEXHIYHUX paKTax, Lo kapauHanbHO 3MIHUNUES
3 Yyacy hopmyrnioBaHHa (3anuTaHHs 1, 2, 16, 19);

— couianbHi aHaxpoHi3Mu — BUNAAKW, KONWU 3anuTaHHS
I'PYHTYETbCS Ha yMepemKeHHi LLOAO0 MOopyLIEHb COoLianbHOro
(pyHKLiOHYBaHHSI Ta coLianbHOro TCKY Ha 0coby BHACTIZOK Ko-
PUCTYBaHHSI MEPEXELD IHTEPHET 3 BOKY Ti OTOYEHHS (3anMUTaHHS
4,5,6,8,9,13);

— @HaxXPOHI3MK iHTPOCMEKLi — BUNAZKW, KONU 3anuTaHHs
6asyeTbCs Ha yNepemKeHHi LLOAO eroayCTOHHOCTi BUKOPUCTaHHS!
MepeXxXi iHTepHeT (3anuTtanHs 9, 17, 18);

— CUTyaTMBHa HEKOPEKTHICTb — BUMaAKM, KON 3annTaHHs
BTpayaE KOPEKTHICTb B yMOBAX MOTUBOBAHOI coLlianbHOi isonsvi
Ta/abo 30BHiLLHLOI Hebe3nekn (3anuTanHs 1, 3, 4, 10, 11, 20);

— HETOYHOCTI nepeknagy 1 aganTauii — BUNagKu, KOmu ne-
peknaj 3anuTaHHs TECTy YKPAIHCHKOK CMPUYMHSIE HETOUHICTb
abo BUKPUBIEHHSI CEHCY OPMriHAMNBbHOIO 3anUTaHHS (3anuTaHHs
9,11,12, 13, 14, 15).

MepcnekTMBM nodanbLWX AOCHIAXKEHb. Y KOHTEKCTI
NCUXOAIarHOCTMKN IHTEPHET-3aMNEXHOCTI € YaMano npobnem
KOPEKTHOCTI, L0 MOB’SA3aHi 3i 3MiHOK TEXHIYHOI Napagurmu
KOPUCTYBaHHS IHTEPHETOM, a TakoX COLliaribHO-KynbTypOonoriy-
HWAMM 3MiHamy, Lo BigBynucs 3a ocTaHHi 25 pokis. Kpim Toro,
BMHUKNM Npobriemu, NOB'3aHi 3 cUTYyaLlieto coLianbHoi isonsiuyji
Ta 6e3neKoBOI Kpu3u, L0 CYTTEBO 3MIHIOOTb KOHTEKCT BUKOPK-
CTaHHsl Mepexi iHTepHeT. Lie 0brpyHTOBYe HEOOXiAHICTb peBisii Ta
YTO4YHEHHS i BMACHE SBULLA IHTEPHET-3aNEXHOCTI, | MeTomonorii
11010 [iarHOCTUKM.
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BapiaHTi, aHomanii 6ya0BM Ta po3rany)KeHHA
HEepPBOBUX KOPIHLIB NonepeKkoBo-KPUXXOBOro BiaAiAy xpebTa:
BMNAAOK 3 NPAKTUKM i CBiTOBI Hap6aHHA
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MeTta poboTn — aHani3 ocobnmBocTen kniHiyHoro nepebiry aHomanii / BapiaHTa OyaoBM Ta po3ranyxeHHs
KOpiHLiB crMHHOrO Mo3ky (CM) Ha piBHi L5 i S1 tun | 3a knacudikauieto A. Neidre ta I. MacNab 3 petpocnex-
TMBHUM aHani3om aaHux MPT o onepalii LWogo CBOEpigHOCT po3ranyxeHHs Ta Tonorpadii xogy kopiHuis CM.
BucaitnuTt npobnemy [ouiNbHOCTI 3iCTaBNEHHs Ha eTani NnaHyBaHHs onepauii BisyanisaLiiiHix 03HaK LLof0
Has\BHOCTI aHOMarii, Siki 3yMOBIeHi aHaTOMIYHUM BapiaHTOM aHoManii / BapiaHToM 6yoBM Ta po3ranyKeHHs
KOPIHLIiB CMIMHHOIO MO3KY, Ta 0COBNMBOCTEN KMiHIYHOT KapTWHW. 3iCTaBUTY BNIACHI pe3ynbTaTi Ta CBITOBMI AOCBIL,
JiarHoCTukK, knacudikauii Ta 0co6nMBOCTEN BUKOHAHHS AUCKEKTOMIl 3anexHO Bif iHAMBIOyanbHUX XxapakTe-
pUCTVK ByOBM @aHATOMIYHIX CTPYKTYP NOMEPEKOBO-KPYKOBOI AinsiHKN XxpebTa.

Pe3ynbraTi. HaBeeHo faHi BnaCHOro CnocTepexeHHs, e nid vac onepaii B nauieHTKu BiporigHoO BepudikoBaHo
aHomanito / BapiaHT Oy10BM Ta po3ranyeHHst KOpiHLB CMMHHOTO MO3KY Ha piBHi L5 i S1 Tun | 3a knacudikallieto
A. Neidre Ta I. MacNab, a came WinbHuMi TS, 32 CTPYKTYPHUMU O3HAKaMW NOZiGHMIA O KOPIHLA, ane 3Ha4Ho
GinbLoro giameTpa, WO BUXOANTb 3 AypanbHOro NPOCTOPY Ha PiBHI BEPXHLOI TPETUHYM Ayru L5 i nicns Buxoay
NOAINAETLCA Ha ABi YaCTUHK. TOHLUMIA MyYOK, LLO 3a iaMeTPOM 3iCTaBHWIA 3 HOPManbHUM KOPIHLEM, BUXOAUTb
3 xpebToBoro kaHany yepes L5-S1 mixxpebLeBnit 0TBip, a 3Ha4HO TOBLUMIA MYy4OK Mae Xif, napanenbHuin oci
[ypanbHoro MillKa, Ta BUXOOUTb 3 KaHany Kpisb Mixxpebuesuii oTeip S1-S2.

3icTaBneHHs 3i CBITOBUMM KNiHIYHAMM CMOCTEPEXEHHAMI NOKA3asno: He3Baxalun Ha BaxXnuBe KniHiYHe Ta
NpaKTUYHE 3HAYEHHS LLOAO XiPYPriYHNX PU3NKIB, HU3Ka NUTaHb 3aNULIAETBCS HE[OCTATHBO BUBYEHOI0, HEOOXiAH
NMPOJOBXEHHS AOCNIMKEHHS Ta cucTeMaTuaaLis.

BucHoBku. AHomanii kopiHLiB nonepekoo-kpykosoi obnacTi (AKMKO) matoTb HU3Ky BapiaHTie Oynosu Ta posra-
NYXeHH, L0 HaBeAEHO B pi3HIX KnacudikaLisx. ®axoBa cninbHOTa 3a YacTOTO Ta NPaKTUMHUM 3aCTOCYBaHHSM
HanbinbLL akTyanbHolo BBaxae knacudikauito AKIMKO, wo pospobnera B 1983 p. A. Neidre Ta |. MacNab, y
2013 p. ponoBHeHa S. M. Burke et al. Akwio 3miHM KICTKOBMX CTPYKTYp XpebLs 4OCTaTHBO NETKO AiarHoCTyBaTh
3a [JOMOMOro CyyYaCHWX BidyanisayiiiHux MeTodiB 06CTexeHHs, To goonepadiitHa aiarHoctuka AKMKO Hag-
cknagHa, a iHpopmaTueHicTb cTaHgapTHoro MPT Husbka. Lle niaTBepmeHo KniHiYHUM BUNaZKOM, LLO onucanm.
[ncoHaHc LWoAo BUPa3HOi HEBPOIONYHOT CUMNTOMATUKW NPY BIGHOCHO HEBENWKIA NPOTPY3ii AK1cka Aae 3Mory
NOTEHLNHO NepeabaynTy HasBHICTb BapiaHTa / aHomanii 6yA0BY KOPIHLB NPy NnaHyBaHHi AUCKEKTOMIT Ha PiBHi
nonepekoBoro cermeHTa xpebra. HaibinbLu iHdopmateHum MeTogom aiarHocTukm AKTIKO € MP-Herporpadis.
Cepen papionoriyHux o3Hak AKIMKO tuny | BanigHnMu BBaXaroTb Taki: «KyTOBY O3HaKy» (aHrI. corner sign);
«CYMNTOM XWpOBOro MiBMicAUs» (aHrn. fat crescent sign) i «napanensHuii 3Hak» (aHrn. parallel sign). AKIKO
BepuiKy0Tb NepeBaxHO iHTpaonepaLinHO 3a HA3KO XapakTepHWX Tonorpago-aHaTOMIYHWUX O3HAK: aTUMOBUM
pO3TaLLyBaHHAM MiCLS BiIXOMKEHHS KOPIHLSA 3 NIOLLMHM TBEPAOi MO3KOBOT OBONOHKM, «HE3BUYANHAMY» KYTOM
BIAXOMKEHHS KOPIHLS, aX [0 MPSIMOro KyTa, TEXHIYHUMK TpyaHoLaMn mobiniauii KopiHUs nig Yac TMnoBoi
[AMCKEKTOMIi Ha piBHi MONepekoBoro cermeHTa xpebTa.

CyuacHi MeauuHi TexHoorii. 2023. Ne 3(58). C. 43-52

Variations and anomalies in the structure and branching
of lumbosacral spinal nerve roots: a case report and global insights

0. S. Nekhlopochyn, V. V. Verbov, M. M. Leshko, Ye. V. Cheshuk, I. M. Ivanovych, T. A. Malysheva

Aim. The objective of this study is to analyze the clinical course of lumbosacral spinal nerve root anomalies / varia-
nts Type | according to the A. Neidre and I. MacNab’s classification, along with a retrospective MRI data analysis
before surgery, focusing on the unique branching and topography of the spinal nerve roots. Additionally, we aim to
address the relevance of correlating preoperative visualized features with the presence of anatomical anomalies
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attributed to these spinal nerve root variations, and their implications on the clinical presentation. Our study aims
to compare our findings with the global diagnostic experience, classification, and specific aspects of performing
discectomies based on individual anatomical characteristics of the lumbosacral region.

Results. We present data from our own observation, when during surgery, a probable verification of a Type |
lumbosacral spinal nerve root anomaly / variation according to the A. Neidre and |. MacNab’s classification was
discovered in a patient. The anomaly appeared as a dense mass resembling a nerve root in the structural cha-
racteristics but with a significantly larger diameter. It emerged from the dural space at the level of the upper third
of the L5 arch and then divided into two parts. A thinner bundle, comparable in diameter to a normal nerve root,
exited through the L5-S1 intervertebral foramen, while a considerably thicker bundle followed a path parallel to
the axis of the dural sac and exited through the S1-S2 intervertebral foramen.

Comparison with global clinical observations revealed that despite the significant clinical and surgical implica-
tions, several aspects of this anomaly remain poorly studied and require further exploration and systematization.

Conclusions. The lumbosacral nerve root anomalies (LSNRA) demonstrate a variety of structural variations
and branching patterns, which are reflected in different classifications. Among the professional community, the
classification of LSNRA, developed by A. Neidre and I. MacNab in 1983 and supplemented by S. M. Burke et
al. in 2013, is recognized as the most relevant and frequently applied. While changes in vertebral bone struc-
tures can be easily diagnosed using modern imaging methods, preoperative diagnosis of LSNRA proves to be
challenging, and the informativeness of standard MRI is limited, as confirmed by the clinical case presented.
The dissonance between prominent neurological symptoms and relatively minor disc protrusion allows for the
potential presence of a root variation/anomaly when planning the lumbar spine discectomy.

The most informative diagnostic method for LSNRA is MR neurography. Among the radiological signs of Type |
lumbosacral nerve root anomalies, the following are considered valid: “corner sign”, “fat crescent sign”, and
“parallel sign”. The verification of LSNRA is predominantly intraoperatively based on a series of characteristic
topographic-anatomical features, including atypical locations of the root’s origin from the dural sac, “unusual’

nerve root exit angle, even up to a right angle, and technical challenges in root mobilization during routine lumbar

discectomy procedures.

Modern medical technology. 2023;(3):43-52

[vckekToMist Ha piBHI NONepeKoBoro cermeHTa xpebra —
HaMNOLLUMPEHILWNIA BIL XipypriYHOro BTPYYaHHS Npu ChiHanbHiN
natonorii [1]. 3 yacy nepLUMx NOBIKOMMEHb NPO BAANO BUKOHAHI
BUOaneHHs rpux Mixkxpebuesux guckis (MX[) nonepekoBoro
Bigainy, wo HaeegeHi W. J. Mixter i J. S. Barr (1934 p., TpaHcay-
panbHuit goctyn) Ta J. G. Love (1939 p., focTyn 3 MegjianbHoK
TpaKUiel 4ypanbHOro Millka), i JOHUHI METOAN XipypriYHnX
BTPYYaHb NOCTINHO MoaudikytoTbes [2,3].

3ararnbHol0 TeHAEHLLEIo € MiHiMi3aList XipypriyHoro JocTyny,
LLIO NOPAA i3 MO3UTUBHUMU 3MIHAMMU, SK-OT 3MEHLLEHHS PU3WKIB
iHheKLiNHO-3ananbHUX YCKNaaHEHb, 3HWKEHHS iIHTEHCUBHOCTI
Gonto B nicnsionepavinHoMy Nepiogi, 3MeHLLEHHsI TPUBanocTi
nepebyBaHHsI B CTaLlioHapi (@ OTke i BApTOCTi NiKyBaHHS) TOLLO,
Mag€ NEBHi PU3NKI Ta TEXHIYHI Hegoniku [4]. OCHOBHWIA HEraTUBHWIA
acnekT MasioiHBa3WBHIX BTpyYaHb — 00MexeHHs 6e3nocepen-
HbOI BidyanisaLlii aHaTOMIYHUX YTBOPEHb, PO3TALLOBAHUX Y 30Hi
XipypriyHoro nons [5].

NMimiToBaHW BidyanbHUIA KOHTPONb NOTPebye rMmubokmx
3HaHb Xipypra npo B3aEMHe pO3TallyBaHHS HEeBpamnbHUX Ta
OCTEO0-NiraMEHTO3HUX CTPYKTYP XPeBETHO-PYXOBOrO CErMeHTa
(XPC), amxe okpemi MaHinynsLii BAKOHYOTb, MPUMYCKakouH, LU0
aHaToMiyHa Oy10Ba BignoBigae «TMNOBOMY (HalBinbLL Nowvpe-
HOMY) BapiaHTOBi».

MMpobriema 4acTKOBO HIBEMHETLCA afeKBaTHM nepegonepa-
LiHMM nnaHyBaHHaM. CyyacHi 3acobu Bisyanisauii gatoTb amory
3a3garnerigb BpaxoByBaTy 0cOONMBOCTI KicTkoBoi Oynosu XPC,
po3mipy Ta nokanisavito ekctpyaii MX[, wo byae BuaaneHui.
BogHouac pytmHHa MPT mae gocutb 0OMEXeHi MOXnMBOCTI
LIOZO BMSIBNEHHS 0cobnmBoCTen OY[0BM HEPBOBMUX KOPIHLIB

nonepeKoBOro Biaainy xpebTa, HandacTile aHomanii BUSBNSOTL
nuLwe iHTpaonepawinHo [6].

Y BiTUM3HSHIN haxoBii NiTepaTtypi € oyxe obmexeHi Bigo-
MOCTIi LLIOA0 MOXNMBMX BapiaHTIB aHOMarin KOpiHLiB Nnonepexo-
BO-KpwkoBoi obnacTi (AKMKO), yactotn Takmux ocobnmeocTen
PO3BUTKY, @ TaKOX IXHbOTO BMIIMBY Ha TaKTUKY XipypriYHOro
BTPYYaHHS!, MOXMUBI pe3ynbTaTit 11 YCKNagHeHHs.

Merta po6otu

AHanis ocobnmBocTel kniHivHoro nepebiry aHomarnii/ BapiaHta
OynoBY Ta poaranyxeHHst KOpiHLB criHHOro Mo3ky (CM) Ha piBHi
L5i S1 tun | 3a knacudpikauijeto A. Neidre Ta |. MacNab 3 petpo-
CrekT1BHUM aHanisom aHnx MPT go onepalii LLoao CBOEPIAHOCTI
posranyxeHHs Ta Tonorpadii xoay kopiHLis CM. Bucaitnutu npo-
Gremy [OUINBHOCTI 3iCTaBMEHHs Ha eTani NnaHyBaHHs onepaLii
Bi3yanisaLliiHuX 03HaK LLoA0 HAsABHOCTI aHoMarii, Ski 3yMOBMeHi
aHaTOMi4HUM BapiaHTOM aHomarii / BapiaHTom GyaoBw Ta posra-
NYXXEHHS! KOPIHLB CMIMHHOTO MO3KY, Ta 0COBMMBOCTEN KMiHIYHOI
kapTuHW. 3iCTaBWUTW BMaCHi pe3ynbTaTi Ta CBITOBWIA 4OCBIL Aia-
THOCTWKK, KnacudpikaLii Ta 0coBMMBOCTEN BUKOHAHHS AUCKEKTOMIN
3aneXHo Bif iHAMBIAYanbHWX XapakTepucTIK Oy10BM aHATOMIYHMX
CTPYKTYP MonepeKoBO-KPUXKOBOI AiNsHKMA XpebTa.

KniHiuHUI BUNaAoK

MauienTka K., 38 pokis 3BepHynacs 3a fonomorot B [1Y «Iu-
CTUTYT Heipoxipypril iMeHi akagemika A. . PomogaHosa HAMH
YkpaiHu» 3i ckapramu Ha pi3ko BUPaXeHWI MOCTiAHWIA Ginb y Nigii
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Puc. 1. MPT Bunaaky. A: caritaAbHWi 3pi3 Ha piBHi L5-S1 MXA (T2BI), BepTkaAbHi AiHil BiANOBiAAIOTb NPOEKLT cariTarbHMX 3pisiB; b: 3hiBa;
B: cnpaBa (STIR); I': caritaAbHUI 3pi3 HA PiBHI HUXHLOTO Kpato TiAa L5 (T2BI).

Puc. 2. A: inTpaonepaLiiita dotorpadisi, etan nicAs BUKOHaHHs PO3LMPeHoi dopamiHOTOMIT Ta BUAAAEHHs ekcTpy3ii MXA; B: cxema AinsiHKu
AtOMB0-CaKpanbHOTO nepexoay. XXOBTUM NYHKTMPOM NO3HAYEHO 30HY, LLLO BiAMOBIAAE doTorpadii, HepPBOHUM KOHTYPOM NO3HAYEHO AINIHKY
KIiCTKOBOI pOpaMiHOTOMIi, Ayrv nonepekoBKx xpebLiB HanmiBNPO30opi AN MOAINLLEHHS NPOCTOPOBOO YABAEHHS (BAacHa MOAM®ikoBaHa

aHaToMiYHa cxema).

HO3i Ta NOMipHUI 6inb y BEPXHIX BigAinax nonepekoBoi AinsHKM
(Npoekuist HMpoK). 3 aHaMHe3y BiZoMO, Lo Ginb y nonepeky eni-
30414HO TypbyBaB NPOTArOM TPUBATOrO Yacy, MPOTe eheKTUBHO
KynipyBaBCs MPUIAMaHHAM HECTEPOIRHMX MPOTU3anarbHUX 3aco-
BiB. NaLieHTKy NPOKOHCYILTYBaB YPOIIOr, NATOONs He BUSBNEHA.

[NoriplweHHs nauieHTKa BU3HaYae NPoTAroM maiike 2 Mics-
LiiB, KOM1 nonepekoBuii Ginb CTaB MOCTIAHMM i TOCTYMOBO NOYaB
ippagitoBaTyt B niBy HOry. Bnpogosx 3 TxHIB OTpuMana kypc ni-
KyBaHHs1 Mig, Harnsaom Hesporora. Brim, iHTEeHCUBHICTb Bontounx
BinuyTTiB Nporpecysana. MavieHTLi BukoHanu MPT focrimkeHHs,
HanpaBWIn Ha KOHCYNbTaLito 40 Herpoxipypra.

Ha yac rocnitaniaayii BOrHWLLEBi HEBPOMOMiYHI CUMNTOMM HE
BUSIBNEHI, pedhnekcn BepxHix KiHLiBoK — S = D, koniHHi pedpriexkcn
—S <D, axinnis 3niBa — Hemae. [1aTonoriyHi nigoLwosHi pedonekcu
He BM3HaueHi. [inecTesist B npoekuii aepmatomis L5 i S1 3nisa.
Cuna B KiHUiBkax 36epexeHa. CUMNTOMW HaTAry HeraTvBHi.
[NepecyBa€eTbCs 3 ONOPOI0 BHACMIAOK BUPAXKEHOTO GOIHO, IHTEH-
CMBHICTb 5IKOrO OLjiHI0€ sik 8 6anis 3a Lwkanoto Numerical Rating

Scale (NRS) [7]. Ha MPT BepucikoBaHO CekBECTPOBaHy MniBo-
OiuHy napamepianbHy ekctpysito L5-S1 mixxpebuesoro aucka
(puc. 1A). MNauieHTLi Npu3HaYeHa CTaHAAPTHA MIKDOLVICKEKTOMIS.

MMig yac xipypriyHoOro BTpyYaHHs Nicnst hopamiHOTOMI Ha
piBHi L5-S1 BidyaniayoTbcst 06pucy gypanbHoro Millika, no nare-
panbHOMy Kpato SIKOro BU3HAYMIH LLiNbHWIA BiyBaToro Konbopy
TSX, WO Haragye HepBOBUI KOPIHeLb, ane 3HauHo OinbLuoro
JiameTpa, Maike He PyXnuBuii (He 3CyBaeTbCs MedianbHO); Lie
He [ja€ 3MOrv OTPUMATHW CTaHAAPTHWUI ZOCTYN 40 MkxpebLeBoro
aucka. Micns poawmpeHHs obesry opamiHOTOMii BCTaHOBIEHO:
YTBOPEHHSI, LLIO BUSIBUMW, BiAXOAMTb Bif TBEPAOI MO3KOBOI 060-
noHku (TMO) Ha piBHi BepxHbOi TpeTMHM Ayrv L5 i nicns Buxogy
NOAINAETLCS Ha [ABi YaCTUHU. TOHLLWIA NMYyYOK, LU0 3a AiaMETPOM
BiZNOBIZAE HOPManbHOMY KOPIHLI LibOro piBHS, BUXOAUTb
i3 XxpebTOBOro KaHany 4epes L5-S1 mixxpebueBuin oTBip, a
3HAYHO BiNbLLMIA 3a [iaMETPOM My4OK MPOXOAMTL NapanentHo
oci xpebTa Ta BUXOAUTD i3 kaHany Yepes MixxpebLesuin oTBIp
S1-S2. HesBaxatoun Ha [OBOMI LUMPOKY KICTKOBY IEKOMMPECIHO,
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Lien BinbLumii ny4oK He BAanocs Mobinisyatv MeaiansHo, TOMy
OVCKEKTOMIO BUKOHAMM Yepes MPOMIXKOK Mk KopiHLem Ta TMO
(puc. 2).

HacTynHoro gHs micns XipypriYHoro BTPyYaHHs nawuieHTka
BMU3Haumna icTotHe (4o 3 6anis) 3MEHLIEHHS IHTEHCUBHOCTI
6onboBux Big4yTTiB. BunucaHa 3i ctauioHapa Ha 5 foby. Yepes
2 Micsui nig Yac KOHTPOSLHOTO OrMSAY BU3HAYEHO, LLO po3naau
4yTTiB Maixe NOBHICTIO perpecyBanu, cuna B KiHuiBkax — 5 6anie,
nepioanyHi Gonoui Big4yTTS B HO3i — Ha piBHi 1-2 6ann 3a NRS.

[ig vac peTansHoro petpocnekTuaHoro aHanisy MPT (puc. 1)
3BEPHYIM yBary Ha HK3Ky 0COBIMBOCTEN;

1.'Y dpoHTanbHiN NpoeKLii aHomanii He BUSIBINEHI, OCKINbKM
3pi3u BUKOHAHO 3 MPOMIKKOM 6 MM, KopiHLi L5 i S1 He notpanns-
10Tb Y MPOEKL;it0 BidyanisaLii;

2. Ha akcianbHux 3pisax, Lo BUKOHaHi Ha piBHi MX[] L5-S1,
BepudikaLlisi KOpiHLIB iCTOTHO YTpyaHeHa BHACMigOK eKkcTpyaii
ancka (puc. 1A). Ha 3pisi, Lo BianoBsigae HXHLOMY Kpato Tina
L5, natepanbHiwe TMO BU3HAYEHO OKpYrIie YTBOPEHHS, LU0, BO-
4eBudb, BiAMOBIJAE BUSBMNEHOMY iHTpaonepaLiHO aHOMarbHOMY
S1 kopiHuto (puc. 17);

3. Ha caritanbHux 3pizax, o BMKOHaHi B MIIOLWMHI naTe-
parnbHNX K1LLEHb XpebETHOro kaHary, 3niBa BU3HAYaETbCs TSXK,
Ak npoxoauTb Big L5-S1 go S1-S2 mixxpebuenx oTBOpIB.
Voro MoxHa peTpocneKTMBHO BU3HAUUTH SIK 3MIHEHMIl KOPIHeLlb
(puc. 16). CnpaBa Takoi CTpykTYpyn Hemae (puc. 1B).

4. NMig yac onucy MPT-06cTeXeHHs NaLieHTkn pagionori
[iarHOCTUYHOrO LIEHTPY He BUSBWIM Lii aHoMaril.

06roBopeHHA

BapiaHTu i aHomanii GyoBK KOPIHLB MONEPEKOBO-KPUKO-
BOrO BiaZiny xpebra BrU3HAYalOTb SIK FOMOBHY NPUYMHY HeBAa-
NNX NONEPEKOBO-KPUIKOBMX AMUCKEKTOMIi Ta iHTpaonepaLinHmx
YLWIKOKEHb KOpiHLIB [8].

MepLuvm aBTOPOM, SiKMIA onyBnikysas y 1949 p. BOCTOBIPHMIA
KniHiko-aHaTomivHuiA onuc AKIKO, Beaxatots C. Zagnoni [9].
3rogom y haxosii niTepatypi perynspHo HaBOAWMMW BiJOMOCTI
npo aHanoriyHi Bunagky [10,11]. HuHi cnpaBxHa yactoTa Takux
aHomanin y nonynsuii He BigoMa, a B HEYMCTEHHWX NybnikaLlisix,
MPUCBAYEHUX L TEeMaTULi, HAaBEAEHO AyXe CynepeysinBi AaHi.

Haijiao W. et al. nig yac aHanisy 376 MP-Tomorpam nawieHTis,
06CTexXeHuX y 383Ky 3i Ckapramu Ginb y nonNepeky Yn paguky-
NApHUIA Ginb, BUABUNM aHoManii B 65 BuUNaakax; Le BU3Ha4Yae
noLMpeHicTb Ha piBHi 17,3 % [6]. B ogHOMY 3 LmMX BUNagkis
3apeecTpoBaHo BibLU KpaHianbHe, HiX y HOPMI, BIXOMKEHHS Bif
TMO kopiHUs, y W'TbOX BUnagkax — binbLu KayaanbHe, ABa Bu-
nafKu1 xapakTepuayBanucs 3pOoLLEeHHAM KOPIHLIB; Y 57 nawieHTiB
3apeecTPOBaHO PO3ABOEHHS! KOPIHLB — i MOOANHOKE, | MHOXMHHE.
3aranom BusiBunn 98 po3nBoeHNX KopiHLiB: y 43,9 % Bunagakie
pO3ABOEHHS BinOyBanocs iHTpadgopamiHansHo, y 56,1 % — exc-
TpadhopamiHanbHo.

Artico M. et al. y pesynbrati aHanisy faHX KOMM'lOTEPHOI TO-
morpadii Ta/abo MPT 1200 navjieHTis BusiBAnIY nuwe 3 Bunagku
aHomanii byaoBw KopiHLiB NtoMbocakpansHoi obnacTi (BigHOCHa
yactota — 0,25 %). Y BCix BUNagKkax BU3HaYWMK 3poLeHHs L5
i S1, y ABOX BUMagkax Ha LibOMy (POHi BUSIBUIM Baay PO3BUTKY
kicTkoBux cTpykTyp [12]. Postacchini F. et al. Bu3Haunnu vactoty

AKITKO Ha piBHi 2,17 %, i KOXeH MATWIA BUNAZoK CynpOBOLKYBaB-
CS1 CyMyTHBO KiCTKOBO aHomarnieto [13]. Ha nigcTasi sibpaHoro
KNiHiYHOrO MaTepiarny aBTopu po3pobunu BnacHy knacudikavilo
aHomanin. White J. G. et al., 'pyHTyroumMCh Ha aHanisi 4726 one-
paLii, Lo BUKOHaHI NpoTaroM 25 pokis, NoBigoMunv Npo Bepu-
chikauito 63 Bunaakis aHomanin (cepenHs Yactora — 1,3 %) [14].

HalrpyHTOBHIlUMM, Ha Hal nornaa, € AOCRIAXEHHS
2010 poxy, onybnikoaHe R. Lotan et al. [15]. Ha ocHosi aHa-
ni3y XipypriyHux BTpy4YaHb, L0 BUKOHAHI NPOTAroM 6 pokis,
BCTaHOBIEHa YacToTa aHoManin Ha pieHi 5,8 %. 3asHaunmo:
He3BaXato4u Ha LUMPOKY BapiaTUBHICTb HaBEAEHWNX MOKa3HUKIB,
psg OOCMigHWKIB 3p00MnN BUCHOBOK, WO 3Ae6inbLuoro nogibHi
0Cco0MNMBOCTI PO3BUTKY MatoTb Be3CMMNTOMHMIA NePeoir, i ix He
diarHocTtytoTb [15,16,17].

MexaHiaM emOpionoriyHnx NopyLUeHb, L0 BUKIMKAOTbL
AKTIKO, moci He BCTaHOBMEHUIA, NOTpebye HAaCTYMHOTO BUBYEHHS
Ta cucTemartuaaLi. lMokasaHo, LU0 Baau PO3BUTKY, KONW HEPBOBI
KOpiHLi BUX0AATb BinbLU kKayaarnbHo, Hix 3a3Budait abo y 6rinabko
npunernux MychTax TBepAoi MO3KoBOi 060M0HKM, abo y 3aranb-
HOMY HEepBOBOMY CTOBOYPIi, BMHMKAIOTb, iIMOBIPHO, BHACMIAOK
JedekTy Mirpauii nig vac embpioreHesy Ta 3a3Buyali 0gHOGIYHI
[12]. Tak, BiZOMO, LLO CMIMHHWIA MO30K Ha TPETLOMY MicsLi emb-
pioreHe3y NpoCTAracTbCs Ha MOBHY JOBXWHY 3apofka, a CrinH-
HOMO3KOBI HEPBU BUXOAATb i3 MixXXpeOLIEBUX OTBOPIB Ha PiBHi
BMXOAY iXHiX KOPIHLiB 3i cHHOrO Mo3ky [18]. [poTsrom po3suTKy
3aBAsKM aKTUBHOMY POCTy xpe6ToBoro ctoBna i TMO crnivHHMI
MO30K NOCTYNOBO NiAiINMaeTbCA BULLE. [1py HAPOMKEHHI BiH 3Ha-
XOAUTLCS Ha PiBHI TPETLOTO nonepekoBoro xpedus. Lis acumeTpis
pOCTY NPU3BOAWTH A0 TOTO, LLO KOPIHLLi CNIMHHO-MO3KOBWX HEPBIB
NPSIMYIOTb KOCO BHM3 Bif, CBOIX CErMEHTIB CMMHHOMO MO3KY [0
BiANOBIAHMX MbXXPEDOLIEBMX OTBOPIB. Y JOPOCINX CMIMHHIA MO30K
3aKiH4YeTbCS Ha PiBHI APYroro — TPETbOro NOMepeKoBoro xpeobLs,
a TBepaa Mo3koea 000MNOHKa Ta cybapaxHoifanbHUA NpocTip
MPOAOBXKYKTLCS A0 PIBHSA APYroro KpukoBoro xpebus [19].

lNosiBa KOPIHLLB KpaHianbHiLLe 3a3Biyai 4BobivHa i, Sk npunyc-
KatoTb, NOB’AA3aHa 3 aHOMAaIIbHUM iX BiAXOMKEHHSIM Bif, CMIMHHOMO
Mo3Ky [13]. BcTaHOBNEHO TakoX, LU0 YACNEHHI BapiaLlii aHacTo-
MO3iB MiX KOPIHLSMU MOXYTb BUSIBNATU SK CMOMYYEHWUA MYYOK
OKpEMMX HEPBOBMX BOSTOKOH abo sik NOBHOL|HHe iX 06’eaHaHHS 3
3arasnbHOK CTPOMAsTbHOK apXITEKTOHIKOK 0OO0MOHKM HEPBOBOIO
ctoB6ypa [20]. Y noHag 50 % Bunapkis B aHOManito 3amny4atoTsest
KOpiHLi Ha piBHi L5 i S1, Bagu po3BuTky S2 peecTpytoTb Y TPETUHI
BMNaAKiB, aHOManii iHLUMX KOPIHLLB BKpaW piakicHi. MHOXWHHI Bagm
PO3BMUTKY 3HAYHO YacTilLe BU3HAYaLOTb JIIBOPYY, HXK MPaBOpYY.

Kpim isonboeanmx AKIKO onucaHo komBiHoBaHi Baay, LU0
BKItO4atoTb aHomMarii 6yaosu xpebTa B noegHaHHi 3 0cobnmeoc-
TAMM Tonorpadii HeBpanbHUX CTPYKTYP NOMepeKoBO-KPUKOBOT
AinsHky. Tak, H. Kuroki ta T. Nagai HaBogsTb BUNagok 3pOLLEHHS!
L5 i S1 kopiHuiB y nauieHTku 3i spina bifida occulta. AHomanist
BCTaHOB/EHA iHpaonepaLiHo nig Yac BUaaneHHs CeKBecTpoBa-
Hoi rpwi ancka L5-S1[21]. Okuwaki T. et al. onucanu 3poLLeHHs
L5-S1 Ha tni gedpekTy ayrvt L5 3 siBMLLLaMK BUPaXeHOi pagmKy-
nonarii, ane B3arani 6e3 nponabyBaHHs CTPYKTYp MixxpebLe-
BOro amcka [22]. Jokhi V. H. et al. onncanu kniHiyHWiA BUNagoK
3pOLLeHHs L4-L5 KOpiHUiB y NOEAHAHHI 3 PO3LLENMEHHAM [yru
L5 i 3HayHMm cTeHo30M xpebToBoro kaHany [23]. KombiHaLto
3poLUeHHs L5-S1 kopiHuiB i3 ABOGIYHMM cnoHamnonisom L5

46 Modern medical technology. No. 3, July - September 2023

ISSN 2072-9367



Kniniuni Bunapku / Clinical cases

omucanu T. Yilmaz et al. [8], a D. Davidson et al. BusiBunu aHano-
riYHy aHoManito By0BM KOPIHLB Y NOEAHAHHI 3 AereHepaTyBHUM
cnoHaunonicteaoM [24]. Hasitb petpocnekTvBHuin aHanis CKT
i MPT He naB aBTOpam 3Moru BepudikyBaTi 0COBMMBOCTI xoay
Ta HanpAMKY KopiHLiB y nauieHTa. KombiHaLlii cnoramnonictesy
3 aHomarieto By0BM HEPBOBMX KOPIHLLB Ha piBHi L5-S1 BusiBUnM
|. Popa et al., M. R. Rask et al. [25,26].

Cnpobu BnopsiaKyBaTh YAManuii CNeKTP HeCTaHOapTHUX
BapiaHTiB ByoBY Ta po3TaLlyBaHHs! KOPIHLIB CIPUYMHIIN NOSBY
MOOAMHOKMX KnacudikaLlin, Lo HaBedeHi y haxosii nitepatypi.
lMepLa cuctema rpagallii aHomanii onpuniogHeHa B 1962 poui
B. W. Cannon et al. [27]. Ha nigcTaBi BnacHWx crnocTepexeHb
i BiZOMOCTEl HayKoBOI NiTepaTypu LOCMIAHUKM PO3PI3HATL
3 ronoBHi BapiaHTK:

1. KopiHuli, wo 3pocnncs. Mpu LipoMy Tvni ABa CyCiaHi KOPIHL
BigxoasTh Big TMO eguHnM HepBOBKM CTOBBYPOM, NiCns YOro
abo He3nocepenHL0 oppasy, abo Ha NEeBHIl BinCTaHi NoAinsoTLCS
i 3anuwatoTb XpebeT Yepes okpeMi MixxxpebLesi 0TBOPH. Y HU3L
BUNAZKIB y Mexax xpeOETHOro kaHary nofin He BigOyBaeTbCS;

2. AHacToMO3 MixX KOpiHUAMW. 3a3Buyai cnonyyHa rinka
BiAXoaWTb Bi KOpiHUSA Heganeko nicns suxogy 3 TMO i koco
MPUEOHYETLCS A0 KOPIHLISA, LLO NEXUTb HIKYE;

3. MonepeyHuit Hanpsim xody kopiHus. OcobnuBicTb Takoi
aHomanii — HxYe, HiX y HOpMi BigxomkeHHs kopiHua Big TMO;
BHACIIJOK LibOr0 3 OCTaHHbOI YTBOPKETHCS MalbKe NPSMUN KyT.
KopiHeLpb cnpsiMoBaHuin Bionepek 40 BUXOZY 3 MixxpebLeBoro
OTBOPY.

Y 1982 poui F. Postacchini et al. onybnikysanwm BnacHuii Ba-
piaHT knacudikauii, posapobneHnin Ha oCHOBI aHaniay 46 Bunaa-
KiB BMSIBIEHUX aHOManin. [Ans Lboro aBTopy NpoaHanidysanm
2123 mienorpamu. PoapisHsnm 5 BapiaHTi [13]:

|. OnuH abo kinbka KopiHLiB BUxogsaTh 3 aneptyp TMO kpa-
HianbHiLLe, HbX TUNOBO;

II. OguH i3 kopiHuiB BiaxoguTb Big TMO KayaanbHille, Hix
TUMNOBO;

[1I. Yepes oTBOpY TBEPAOT MO3KOBOI 060OMOHKM BUXOASTH 1BA
ab0 GinbLLe HepBOBKX KOPIHLB;

IV. 1Ba HepBOBI KOpIHLi BUXOAATb i3 AypasibHOro Millka
3aranbHUM HEPBOBUM CTOBBYPOM;

V. AHaCTOMOTMYHa rifnka 3'eHye ABa HEPBOBI KOPIHLi eKC-
TpaTekarnbHO iHTpakaHanbHo.

ABTOpY BU3HAYMNK, LLIO B MPOaHani3oBaHii BubipLyi aHomanii
[l Ta IV TUniB HaMnoLMpeHiLLi, CTaHOBNSATL Maixe 69 % Big ycix
BWSIBMEHUX Baj PO3BUTKY.

Kadish L. J. i Simmons E. H. y 1984 poui 3anponoHysanu
BracHy knacudikauito AKIMKO [28]. BpaxoBytouu, Lo oaHe 3
[Kepen iHdopmaLii nig Yac po3pobneHHs crcTemn po3noginy i
OnuCy BapiaHTiB — pe3ynbTaTi ayTOMNCiil, po3rnsaani 1 ekctpa-, i
iHTpPadyparkHi 0coBnMBOCTI, Ha BiAMIHY Bif iHLLMX KnacudikaLliii.
ABTOPM PO3PI3HSNN TaKi BapiaHTu:

. IHTpagypanbHMin aHaCTOMO3 MiX KOPIHLISIMM.

II. AHOMarbHe BigXOMKEHHS HEPBOBOIO KOPIHLS:

a. KpaHianbHilLe Big TUNOBOrO MiCLS BiAXOMKEHHS;

b. kKaypanbHille Bif TMMOBOTO MICLA BIAXOMKEHHS;

C. koMOiHaLLis KpaHianbHOro Ta KayaanbHOrO BiAXOMKEHHS i3
3any4YeHHsM ABOX CYMDKHUX KOPIHLIIB;

d. 3poLLeHi HepBOBI KOpIHL.

[1l. ExcTpagyparnbHi aHacTOMO31 MiX HEPBOBUMM KOPIHLISIMM.

[V. EkcTpapyparnbHe posrasyXeHHst HEPBOBKX KOPIHLIIB.

BuaHaunnu, Wwo cepenHs YacTota aHoManii B aHasni3oBaHii
BMGipLi cTaHoBUNa 14 %, HanyacTiLLe PEECTPyBanm 3POLLEHHS
KopiHUiB (BapiaHT Ild) Ta iHTpagypanbHi aHacTomoau (BapiaHT ).

Haiyacrilwe y npakTuui 3aCTOCOBYIOTb KracugikaLito, Lo
po3pobneHa B 1983 poui A. Neidre Ta |. MacNab, fonosHeHa y
2013 poui S. M. Burke et al. (puc. 3)[16,29]. ABTOpY po3pisHAKTL
TaKi aHaTOMIYHi BapiaHTL:

1. BapiaHT 1 — KopiHLj, Wwo 3pocnmcs. 3a aaHummu haxoBoi
nitepatypu, Le HanbinbLU NOLUMPEHNA TUM aHOMaiR. 3poLLeHi
KOPIHLLi iHTpaKaHanbHO NOLINStOTLCS | BUXOAATb HYepes BiAnoBiaHi
MixxpebLeBi 0TBOpW. Po3pi3HAIOTb ABa BapiaHTW KOPIHLB, LIO
3pocnucst: 1A — BUXoasTb i3 AypanbHOro Millka eQMHUM HEPBO-
BMM CTOBOYpOM, BapiaHT 1B — matoTb Onn3bki 30HM BUXOZY 3
ZypanbHOro Millka, ane B OKpemux Mydrax;

2. BapiaHT 2 — HagnMLIKOBI YK «NOABOEHI» KOPIHL. B Libomy
pasi Ba KOPIHLji BUXOASATb Yepe3 0AuH MixxpebLieBnii oTBip. Pos-
Pi3HSAOTb BapiaHT 2A, KON 40AATKOBOrO (HOPMArnbHOTO) KOPIHLS
HeMae, 1 0fyH MixxxpeOLieBIA OTBIP 3anMLWaeTLCs BiNbHUM, | 2B,
KOnu € 00AaTKOBMI KOPIHELb;

3. BapiaHT 3 — aHoMannii, Lo NoB'si3aHi 3 aHaCTOMO3amm Mix
CYMDKHAMU KOPIHLLAMY;

4. BapiaHT 4 — KopiHUi, Lo 3nmBatTbeA. Y LboMy pasi ABa
KOPIHLj, LLIO BUXOASATb OKPEMO 3 SlypanbHOro MiLLKa, 3'€HYH0THCS
AncTanbHo, OpMYHOYM EQNHUIA KOPIHELb, L0 BUXOAWUTL Kpisb
MixxpeOLEeBni OTBIp.

KniniyHa giarHoctuka AKMKO HapcknagHa, OCKinbky MiT-
KX O3HaK, Lo JatoTb 3mMory ii BepudikysaTu, Hemae. Okpemi
JOCMIAHMKA BBAXAKOTb, LLIO aHOManii, BapiaHTW (hopmMu Ta po3-
rany>eHHs KOpiHLiB NonepekoBO-KPWKOBOrO Biadiny cami no
cobi He MatoTb CNELMIYHUX CUMMTOMIB, iX BUSIBMSIKOTb TifTbKM
y pasi aereHepaTUBHO-AUCTPOIYHMX 3MiH XpebTOBO-PyX0OBOTO
CErMeHTa, LU0 nporpecyroTh [12]. BTim, AMCOHAHC LL0A0 BUPa3HOI
HEeBPONOriYHOI CUMMTOMATUKW NPU BiHOCHO HEBENWKIN NPOTPY3ii
ANCcKa [ae 3MOry MpUMyCTUTW HasBHICTb BapiaHTa / aHomanii
Oynosm kopiHuis [30].

lNoka3oBMM € JOCTIMKEHHS, Lo 3aiicHeHe R. Lotan etal. [15].
[MopiBHABLLM KNiHIYHY cUMNTOMATUKY 16 navieHTiB 3 aHoManisimu
KOPIHL|iB MONepeKkoBO-KPWKOBOO Biadiny Ta 32 XBOpwX i3 rpuxamm
MixxpeBLIeBIX ACKIB (Y rpymy MOPIBHSAHHS 3anyyanu, BpaxoBytoum
CTaTb, BiK i PiBEHb YPaXXEHHS), BCTAHOBMIN: SIK OCHOBHWI NPOSIB
[N aHOMari XapakTepHiLLa KyrbrasiCTb, a Npu rpykax Mixxpe-
BLeBOro aucka nepLue MicLe B CUMMTOMOKOMIIIEKCI HaNMeXuTb
pagukynonarisam (75 %).

ABTOPY HAronocMnK, WO B xoaHoMY 3 16 BunagkiB 4o onepavii
nig yac aHanisy gaHux MPT pagionoru He BepudikyBani aHoma-
nito. Taghipour M. et al. nig Yac aHanisy 22 Bunagkis BCTaHOBUMW,
LLIO HEBPOIOTYHMI cuMnToMoKoMMneke Y 31,8 % XBOpUX MOXHa
MOSICHATY TiNTbKM OCHOBHOO NaTororieto (rpuxero aucka), a B
68,2 % navieHTiB came BrnvB aHoManii Npu3BoamMB 40 (hOPMyBaH-
HS KNiHiYHoI HesignosigHocTi [31]. Okpemi 4OCTigHMKY NOB'A3YH0Tb
TSKKICTb KMiHIYHWX NPOSIBIB 3i 3MEHLLIEHHSIM MOBINLHOCTI KOPIHLB
npu AKTIKO [17].

CucTeMHi JOCTimMKEHHs 1 aHania HakonuyeHoro Marepiasny
Zarnu 3Mory BUOKpeMWUTU AiBi OCHOBHI KNiHI4YHI 03HaKMK, L0 AatoTb
3MOTY, XOM He NiZTBepanTY, ane npuHaiMHi nepesbaqnTi Hasie-
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Puc. 3. MoandikoBaHa knacuoikalis A. Neidre 1a |. MacNab [16,29].

HiCTb aHomanii. Lle 3any4eHHs ABOX CyMiKHWUX AepMOTOMIB 3a
HasIBHOCTI IPUXOBOIO BUMUHAHHS HA OAHOMY PiBHi Ta HEraTUBHUI
cumnTom Jlaccera B pasi BUupaxeHoi pagukynonarii [21,31].

AHaniaytoun 0cobnmBOCTi IHCTPYMEHTANbHOI AiarHOCTUKM
aHoManin KopiHLiB NonepexkoBO-KpMKOBOro BipAiny, Tpeba 3a-
yBaXuTu, WO Mienorpadis € HaniHopMaTUBHILLIMM METOAOM
Bisyanisauii [32].

BinbLUicTb HaBeaeHMX BapiaHTIB Bya0BM Ta cUCTeM Knacudi-
KaLli aHomarnii po3pobneHi Ha nigcTasi aHanidy Mienorpam. Ha
Xanb, HUHi Mienorpadisi € pe3epBHUM METOAOM AiarHOCTUKM | He
Ma€ LWMPOKOTO KIiHIYHOrO 3aCTOCYBaHHS.

CrangaptHui metog BusineHHst AKMKO Ta audepeHuia-
Lii aHomanin Big 06'eMHMX YTBOPEHb Ta iHLUMX NATOMOrYHMX
npouecis — MPT. BctaHoBunu, wo T2-3BaxeHi 306paxeHHs,
BWKOHaHI B KOPOHAPHIN NPOEKLii, € HaMKpaLMM METOLOM

BMU3HAYEHHA aHoOManin KopiHuiB. MogibHo fo mienorpadii us
nocnigoBHICTb Aiae 3MOry BidyanisyBaTut BUXig rpyniu KOpiHLIB
Big TMO Ta ix xig Hapani, a Takox CriBBiAHOLLEHHS 3 HiXKaMu
ayr xpebuis BignosigHoro pieHs [33]. OaHak okpemi aBTopw
3a3HaYaloTh, LLO PYTUHHO TaKi 06CTEKEHHS 3AINCHIOTb PiaKo,
a IXHsa iHPOPMAaTUBHICTL OBMEXEHA 3HAYHUMU MPOMIXKKAMM
MiX 3pisamu. Bpaxosytouu, Lo abcontoTHa BinbLuicTs aHo-
Mani npunagae Ha L5 i S1 kopiHUi, ki BHAcnigok BUrUHY
nomMBo-cakpanbHOro Nepexoay Hikonm He 3HaXOAATHCA B OFHIN
MIOLLMHI, IX OAHOYacHa Bidyanisallis He MOXNWBA; Lie CYTTEBO
3HUXKYE IHPOPMATUBHICTb JoCTimKeHHs [34]. Lie nputamaHHo i
BUNAZKY, SKUA MV OMUCANN: Ha XXOOAHOMY 3 (DPOHTANbHUX 3pi3iB
KOpiHUi L5 i S1 He B1U3HaueHo.

HaBeneHa ocobnuBicTb Bu3Hayae BinbLuy iHPOPMATUBHICTb
cariTanbH1X Ta akciarnbHWX 3pisiB. 3Baxaroum Ha iCTOTHY pi3HO-
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MaHiTHiCTb MoxnmBux AKTIKO, yHiBepcanbHi MPT-03Haku Bapi-
aHTiB / aHOManin goci He Bu3Haummu. LLlogo kniivHoro BUNagKy,
LLIO onucaHo, y dhaxosil nitepaTypi HaBELEHO Kirlbka KpUTepiis,
SKi AaroTb 3mory nepenbauntit aHomanito Tuny | 3a A. Neidre Ta
I. MacNab. Tak, C. H. Kang et al. onucanu «cumntom caritans-
Horo nneya» (aHrn. sagittal shoulder sign), skuini gocnigHWKM
Bussunm B 90,9 % 3a00KyMEHTOBaHWX iHTpaonepaviiHux Bu-
nafKiB NonepeKoBO-KPIKOBIX HEPBOBMX KOPIHLLIB, LLIO 3pOCTINCS,
CKOMMPOMETOBAHWX rpukamu MixxpedLiesix auckis [35]. O3Haka
mMoxe OyTu BusiBNEHa Ha napacaritanbHux T1-, T2-3BaXeHnxX
abo STIR MPT-nocnigoBHOCTSX | BU3HAYAETLCA SIK BEPTHKaNbHA
CTPYKTYpA, LU0 3'€AHYE ABa CyMiXHi HEPBOBI KOpiHLi, Aeopmo-
BaHa BiZNoBiAHO NpoTpyasieto abo exctpysieto MXI. Cumntom
caritasibHOro nneva peTpoCNeKTUBHO BCTAHOBWIN I Y KMIHIYHOMY
BUNagKy, Lo Haeenu (puc. 16).

LLlomo akcianbHux 3pisie S. J. Song et al. nponoHyoTbL Tpu pa-
pionoriuHi o3Haky AKTKO Tuny |, siki, Ha SyMKy aBTOpIB, Halneriue
Bepudikyatn Ha T1-3BaxeHux 306paxeHHsx [36]. «KyToBy
03HaKy» (aHrn. corner sign) BU3HAYMNM SIK aCUMETPI0 BEHTPO-
naTepanbHoi AinsHKM AypanbHoro miwka (puc. 11). BctaHosuny,
LU0 L 03HaKa He € MaTOrHOMOHIYHO, MOXMNBE 1T BUSBMEHHS |
npy enigypanbHoMy ninomaTtosi Ta CTeHO3i XpebEeTHOro KaHany.
IMOBIpHiCTb BUSIBNEHHS npy TN | aHoManiin Ha T1- i T2-3BaxeHux
300paxeHHsx ctaHoBuTb 100,0 % i 14,7 % BignosigHo. «Cumn-
TOM XMPOBOTO niBMicsALs» (aHrn. fat crescent sign) BU3HavaroTh
3a rinepiHTEHCUBHOK CMYXKOHO, LLO BiANOBIAAE EKCTPaaypasibHil
XMPOBIN TKAHWHI, PO3TALLOBAHIA MiX aHOManbHUM HEPBOBUM
KOpIHLeM Ta aCUMETPUYHUM AypasibHUM MILLKOM. BusHadatoTb Ha
T1-i T2-3BaxeHux 300paxeHHsIx y 67,7 % i 16,7 % Bunakis Bia-
noBiaHo. «[MapanentHuii 3Hak» (aHrm. parallel sign) xapakTepuaye
HEe3BMYaNHUIA HANPsIM HEPBOBOTO KOPIHLIS Ha piBHi AUCKa, LLO iae
napanenbHo nnoLyHi aucka. Busiensiots y 50,0 % Bunagkis Ha
T1-3BaxeHux, y 33,0 % — Ha T2-3BaxeHUx 306paKEHHSIX.

Bcynepey ycTaneHin gymui, aBTopy OOCRIKEHHS CTBEP-
[KYIOTb, LU0 Came aKcianbHi 306paxeHHs MPT y T1-3saxeHoMy
peXuMi HanbiNbLL iIHOPMATVBHI Nif Yac OLHIOBAHHS aHOManin
BHACIMIOK IHTEHCUBHILLIOTO KOHTPACTY MiX AyparnbHiM MiLLKOM
Ta enigypasnbHO KMITKOBUHOH.

Y KniHiYHOMY BUNAAKY, LLO Onucani, HaM B4ANOCS BUSBUATH
nnLWe OfHYy 3 Ha3BaHMX O3HaK, OCKiNbk T1 akcianbHUX nocni-
[OBHOCTEN He Byno Ha HelpoBisyanisaliiHix CkaHax, Lo B
BinbLLOCTI BUNAAKIB € CTaHAAPTOM Y BiT4M3HsHIN MPT giarHocTuui
Ta NokasaHi B pa3i NpuUnyLLEHHs Npo HasBHICTb AUCKO-paauKy-
NSPHOTO KOHQIIKTY.

Hessaxatou Ha BUCOKY iHpopmaTuBHicTb, MPT-giarHocTuka
Ma€ HM3Ky obmexeHb. Y baraTbox LOCMiMKEHHsX BidyanisaLito
B ONTUMAarbHWX NMPOEKLisiX Ta/abo NocniZoOBHOCTSAX He 3hiACH0-
10Tb, 6a GinbLUe, BHACTIAOK HU3bKOI AKOCTi 0BCTEXEHHS MOXIINBI
XWMOHOMO3MTUBHI pe3ynbTaTy.

3aranom y 9 i3 10 Bunapkis pytuHHa MPT He pgae 3moru
BusBuT AKIKO [34]. nsa nokpalleHHs BisyanisaLiiHux Mox-
NMBOCTEN MPOMOHYHOTH BUKOPUCTOBYBATW HECTAHAAPTHI MPOEKLi
ckaHyBaHHs. Tak, D. H. Heo et al. nokasanu Bucoky iHopma-
TUBHICTb «kocux» MPT ckaniB (Oblique MRI) came gns Busie-
neHHs AKTKO [37]. BTim, He3Baxatouu Ha iCTOTHI nepesaru ans
LiarHOCTVKM HU3KM NATOSONYHMX CTaHiB, METOAVKY AOCH LIMPOKO
He 3acTocoByi0Tb [38].

HawiHdopmaTtueHiLmia metoa giarHocTuku AKINKO — MP-Hel-
porpacis [39,40]. MepcnekTUBHICTb 3aCTOCYBaHHS LibOro METOLY
[JiarHoOCTVKM nokasaHo B pobotax A. Sharma et al., H. Kuroki et al.
[21,30]. Ha xanb, y BITYA3HSHIN NpakTULi Le MeTog 4iarHOCTUKM
He NOLLMpeHU. BUSBNEHO TakoxX, LU0, HaBiTb KON € TeXHIYHA
MOXIMBICTb BUKOHaTV MP-Heiporpadito, Le 0bCTexeHHs npu-
3HaYalTb 3a NEBHUMU MOKa3aHHAMM, SK-0T Y pasi NPUMYLLEHHS
npo AKTIKO, ske BUHMKAE nig Yac aHanidy KniHivyHOi KapTuHK Ta
JaHnx cTaHaapTHux MPT-06cTexeHb.

MonepekoBa AMCKEKTOMIS 3aBXAM MOB'si3aHa 3 MEBHUMM
TEXHIYHUMU OCOBNMBOCTAMM, SIKLLIO € aHOMATTIT, OCKIMbKM PYTUHHI
MaHinynsyii ycknagHeHi Yn He MOXITMBI.

AKTKO BepudikytoTb nepenycim iHTpaonepawiinHo, i ue
iCTOTHO MiABULLYE PU3NK STPOrEHHUX ycKnagHeHb. Matepian
JMcka MOXe NepeMiCTUTUACS Y BTOPUHHY aKCUMSIpHY AinsHKY
3POLLIEHOrO KOPIHLS, BHACAIAOK LIbOr0 MO0 eKCTPaKLisi 3yMOBOE
MEeBHi TEXHIYHI TPYAHOLLY, 0COBMMBO Mg Yac eHAOCKOMIYHOTO BTPY-
YaHHS. Y H3Li BUMaZKIB BiACYTHICTb iHpopMaLlii Npo HasiBHICTb
AKTTKO npu3soaunTb A0 HaAMIPHOT peTpakLii HepBOBUX CTPYKTYP
npn cnpobi BUSIBUTM Ta BUZANMTU )parMeHT CEKBECTPOBAHOI
rpwi aucka: BU3HayaroTb aTporeHHi po3pusu TMO, MexaHiyHi
MOLUKOKEHHS KOPIHLIB aX [0 BigpwBy. Kpim Toro, aHomanito
MOXHa NOMMUIKOBO ifeHTUIKyBaTW 5K FPUXOBE BUNMHAHHS, LLO
NpW3BOAUTL A0 NEPETUHY KOPIHLSA, OCKiNbki 30e6inbLworo npu
iHTpaonepaLinHo BepudikoBaHOMY kopiHLi B AinaHui MX[ xipypr
He BU3HAYae HaBKOMULLIHI CTPYKTYPU SK «MOTEHLIIAHI HEPBOBI»
YTBOPEHHs1. Taka CUTyaLLisi MOXe CTaTu NPUYMHOK HE3PO3YMINOro
HEeBPOMOriYHOro AediunTy MIiCns YCMilHOI, Ha AYMKY Xipypra,
anckexkTomii [41].

Burke S. M. et al. BU3Hauunm HW3Ky iHTpaonepavinHux
03HaK, LU0 JaloThb MiACTaBK NPUNYCTUTK HAsIBHICTb aHOManii Ha
eTani goctyny, To6To Le A0 NOBHOLIHHOI BidyaniaaLlii: atunose
pO3TalLLyBaHHS 30HU BiAXOmKeHHs KopiHus Big TMO, «He3Bnyat-
HWUIAY KYT BIOXOMKEHHS KOPIHLS, @X A0 NPSIMOTO KyTa, TPYAHOLL
npu mobinisavi kopiHus [16]. Lii o3Hakv nigTBepmKyTh iHLUi
pocnigrvkn [24,35,42). Kpim Toro, BigcyTHICTb abo aHoManis
KOBTOI 3B'A3KM B 30Hi BTPYYaHHs Takox NoTpebye neBHOI HAcTo-
poxeHocTi woao AKIMKO, npoTe ust 03Haka He Mana LUMPOKOro
NPaKTUYHOTO NiATBEPIKEHHS [16].

Pesynkratom ycnilWHOTO BTPyYaHHs Mae ByTu BUOaneHHs
(pparmMeHTa aucka, Lo KOMMPeCye HEPBOBI CTPYKTYPU, @ TakoxX
[OAaTKOBA IeKOMMpECist BHACNAOK KICTKOBOT pesexLiii, 0besr sikoi
BM3HAYaloTb iHAMBIOYarbHO, 3aNeXHO Bif, KOHKPETHOI KITIHIYHOT
cuTyaui.

TexHiky AMUCKEKTOMIT, KON € aHoMarist KOpiHLiB, Lo 3anpo-
noHoeaHa J. G. White et al., npoTsirom TprBanoro yacy Beaxanu
neBHUM CTaHAapToM. Tak, niJ vyac aHanidy pesynsraris Xipypriy-
HOrO BTPy4aHHs B 06CS13i reMinamiHeKToMii Ta AUCKEKTOMIl Xopo-
LKA pesynbTat BusHaumnu nuile B 30 % BMNajKis, a BUKOHAHHS!
reminamiHekToMii 3 haceTeKTOMIED Ta pesekuielo ayrv aano
3MOry, 3a AaHUMK LOCRIOHWKIB, MOBHICTIO BiOHOBWUTK MpaLes-
JaTHiCTb abcontoTHOI GinbLuocTi nauieHTiB [14]. EdekTusHICTb
Takoro nigxogy niateepaunu M. Taghipour et al., R. Lotan et al.
Ta iHwWi gocnigHnkm [15,31].

OueBuUaHUI HeROMiK TAKOrO MiAX0AY — HAAMIPHO Benuka KicT-
KOBa pPe3eKList, LLIO MPU3BOANTD Y HU3L BUNAAKIB 10 «SATPOrEHHOI
HecTabinbHocTi» xpebTa. Tomy HWHI permameHToBaHuiA HinbLu
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iHOMBigyanisoBaHui nigxia. Tak, y pasi BUSIBNEHHS aHoManii
KOpiHLjiB iHTpaonepaLiiHo abo npy 3a3aanerigb BCTAHOBNEHOMY
[JiarHosi pekoMeH/10BaHa YacTkoBa haceTeKTOMist B 06Cs3i, L0
[a€ 3MOry NepeKoHMNMBO Bidyari3yBaTu CKOMMPECOBaHUI KOpi-
Heub. Konu Taka mobiniaaLis He Aae 3MOrv BUKOHATV afekBaTHy
MegianbHy peTpakLito, 34iMCHIOTb A0OATKOBY KpaHio-MedianbHy
KICTKOBY IEKOMMPECIIO AyparbHOMo Millika, Lo B GinbLUOCTI BU-
nagkiB cnpusie MigBuLLEHHIO MOBINBHOCTI HEPBOBUX CTPYKTYP i
[ae 3Mory 3MIiCTUTM JypanbHUA MILLOK Pa3oM i3 KOpIHLEM Af1st
©e3neqHoro BraaneHHst oparmMeHTiB ancka. SKLLO i Li MaHinynswji
He Npu3BOASATL 40 HakaHOro epekTy, BBaXatoTb MOXIMBIM BU-
JiNeHHs aucka Yepes akCUSpHy AinsHKy, TO6To MiX gypansHiM
MiLLIKOM i kopiHLieM. Konn AKTTKO BupudikoBaHo goonepaLiiiHo,
OKpEMi aBTOPU BBAXAKOTb MOXKIMBIM BULANEHHS EKCTPY3ii Ancka
KOHTpraTepanbH1uM JocTynom [12].

OpnuH i3 nepcnekTMBHUX METOAIB 3anobiraHHs ATPOreHHOMY
YLIKOIKEHHIO HEPBOBUX KOPIHLIB — iHTpaonepaLiiHuin Herlpo-
MOHITOPIHT. Tak, Y HU3Li JOCMiMKEeHb NoKa3aHo [OBOMI BUCOKY
YyTNMBICTb MeToZYy Npu BepudikaLii KopiHLiB nig Yac nonepe-
KOBOI AuckekToMmii [43,44,45]. 3ayBaxkumO, O METOAMKA Mae
JocuUTb 0OMEXeHe 3aCTOCyBaHHS MpW PYTUHHOMY BUOANEHHI
TP AMCKa, a AOLINBHICTb i LUIMPOKOrO BNpOBaXeHHs noTpebye
HaCTYMHWUX JOCTIZXEHb.

Pesynkrat nonepekoBoi AWCKEKTOMII, KONW € aHoManis
KOpIHLiB, 3a3BMYal XapaKTepuaytTbCa NOBISbHILLMM PErpecom
OCHOBHUX ckapr [31]. Y BigaaneHoMy nepiofi TakoX BU3HAYMMM
ripwi pesynsraty [15]. 3aebinbloro naujentn 3 AKTKO He 3a-
[I0BOIIEHI pesynsraTamu XipypriYHoro BTpyyaHHs [12].

3a3Haummo, wwo AKTKO MatoTb BaXnMBE KIiHIYHE 3HAYEHHS!
He NnLLE Mifg Yac naHyBaHHA Ta BUKOHAHHS NONepeKOBOI AMCK-
eKTOMii, — Malke BCi MaHinynsLii, BUKOHaHi 63 [OCTaTHLOro
Bi3yarnbHOrO KOHTPOTHO HEPBOBMX CTPYKTYP, NOB'Si3aHi 3 pU3NKOM
STPOreHHNX yCKINaaHeHb.

[MpUYMHOK LIbOrO € CaMe HETUMOBE PO3TallyBaHHs Ta/abo
iHomBiOyanbHa Tonorpadis KOpiHLiB NONEpeKoBoro BiaAiny.
Tak, D. J. Shin et al. noigomMnsanu Npo BMNaKOK YCKNaLeHHs
enigypanbHoi 6rokaau, WO BMHMKNA caMe BHACMIAOK BYaCHO
HegiarHocToBaHoro AKIKO [46].

BucHoBKU

1. AHomanii KopiHLiB NONEPEKOBO-KPUKOBOI AiMSHKM MatoTh
HW3Ky BapiaHTiB Oy10BM Ta po3ranyeHHsi, L0 HABEAEHI B Pi3HUX
Knacudikauisx. HanaktyanbHILLOK i HanYacTiLLe 3acTOCOBYBa-
HOI Ha mpakTuui € knacudikauis AKIMKO, wo pospobneHa B
1983 poui A. Neidre Ta |. MacNab ta gonosHeHa B 2013 poui
S. M. Burke et al.

2. AKWOo 3MiHM KICTKOBWX CTPYKTYp Xpebus JOBOMi nerko
[JiarHoCTyBaTy 3a JOMOMOTOK CyYacHWX BidyanisauiiHux MeToais
obcTexeHHs), To AoonepaliiiHa giarHocTvka AKIKO HaacknaaHa,
aiHcopmaTuBHICTb CTaHaapTHOrO MPT Hu3bka; Lie NiATBEPAKEHO
KniHIYHM BUNAOKOM, LLO HaBeAEHWUI. [JMCOHAHC LLOA0 BUPa3HOT
HEBPOMOriYHOI CUMMTOMATVKMW MPK BIGHOCHO HEBENWKIN NPOTPY3il
AncKa Aae 3Mory NoTeHLiHO nepeabaqnTyt HasiBHICTb BapiaH-
Ta / aHomanii ByoByW KOPIHLIB Nif Yac nnaHyBaHHS AUCKEKTOMIT
Ha piBHI NOMepeKoBOro cermMeHTa xpebTa. HaniHbopmaTuBHiLLMiA
metoa aiarHoctukn AKIKO — MP-Heliporpadist.

3. Cepeq papionoriyHux o3Hak AKIKO Tuny | BanigHumm
BBaXalOTb TaKi: «KKyTOBA 03HAKa» (@HrI. Corner sign); «CUMNTOM
XMpOBOro niBMicsLAy (aHrmn. fat crescent sign) Ta «napanensHui
3HaK» (aHrn. parallel sign).

4. AKTIKO BepuikytoTb NepeBaxHo iHTpaonepavinHo 3a
HI3KOHK XapaKTepHMX TONorpado-aHaTOMi4YHNX 03HaK: aTUMOBUM
pO3TaLLlyBaHHAM MiCLS BIGXO4KEeHHS KopiHLA 3 nrowmHm TMO,
«HE3BMYaANHUMY KYTOM BIOXOMKEHHS KOPIHLSA, aX A0 NpsiMOro
KyTa, TEXHIYHUMK TpyaHOLLamMKM MobinisaLii KopiHLS Npy TUNOBIN
AVNCKEKTOMIT Ha PiBHI MONepeKoBOro cerMeHTa xpebTa.
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The aim of the work is to analyze clinical cases of tattoo-associated skin reactions as an example of the algorithm
of differential diagnosis of dermatoses of this group.

Materials and methods. The personal observation of two clinical cases related to tattooing for aesthetic
reasons and the appearance of a pathological reaction on the skin after the introduction of dyes is described.
In addition to the visual assessment of the clinical picture, the final confirmation of the diagnosis was based on
pathohistological examination.

Results. Variability of clinical manifestations associated with tattooing is presented. The first clinical case is
represented by the symmetrical appearance of a rash in the form of small papules up to 0.3-0.4 cm in diameter with
clear borders, pink in color, and rounded in shape in the area of the eyebrows after their tattooing. Morphologically,
the effect of black pigment on the skin in this case is represented by non-specific granulomatous inflammation.
The second clinical case is characterized by the appearance of a plaque with hyperkeratosis phenomena
and subjective complaints of slight itching at the site of red tattoo dye injection. Pathohistological examination
indicated dermatitis of the mixed group (lichenoid interface and granulomatous), which is most correspond to
an allergic reaction to tattoo pigment.

Conclusions. The increase in the number of patients with tattoos requires a wider consideration of the
complications that can be provoked by the artificial injection of dyes into the skin. Despite the advantage
of allergic complications after tattooing, the risk of systemic diseases should raise the level of vigilance of
practicing physicians regarding the timely diagnosis of sarcoidosis or aggressive neoplasia. The pathohistological
examination is the “gold standard” for the final verification of complications after the artificial injection of pigment
into the skin.

Modern medical technology. 2023;(3):53-57

KAiHiuHi BUNaaKM TaTy-acoLiMOBaHUX AepmaTo3iB
I. I. MakypiHa, A. 0. YepHeaa, O. C. Aoad

MeTa po60Th — aHanis kniHiYHUX BUNaAKIB TaTy-acoLifoBaHMX peaKwiil LWKipU SK NpuUKnag anroputMy aude-
PEHLINHOT AiarHOCTUKM AepMaTosis Liei rpynu.

Marepianu Ta Mmetogu. OnncaHo BacHi CNoCTEPEXeHHs 3a ABOMA KITiHIYHUMM BUNaAKamK, WO NOB'A3aHi 3
TaTyHBAHHSM 3 eCTETUYHUX MipKyBaHb | BUHUKHEHHSIM NaTOMOriYHOI peaKwji Ha LUKipi nicnst BBeAeHHs 6apBHKIB.
3pifcHunu BisyanbHe OLiHIOBAHHS KMIHIYHOI KapTUHW, ane 0CTaTouHe NiATBEPMKEHHS AiarHo3y I'pyHTYBanocs
Ha NaToricTonoriYyHoMy AOCTIDKEHHI.

Pe3yneratu. HaBeneHo BapiabenbHiCTb KMiHiYHUX NPOSIBIB, LLO aCOL|i0BaHi 3 TaTytoBaHHAM. MepLunin KniHiYH1iA
KeNC NpeAcTaBNeHUIA CUMETPUYHO MOsBOKD Bucuny — ApibHux (1o 0,3-0,4 cm y giameTpi) nanyn 3 yitkumu
Mexamu, POKEBOro KOMbOPY, OKPYrnoi (opmu B AinsHui 6pie nicnsa Tatyaxy. MopdonoriyHo BNAMB YOPHOTO
NirMEHTY Ha LUKIpY B LbOMY BUNAAKY BU3HAYMIN K HECTeLmMivHe rpaHynemMaTo3He 3ananeHHs.

[ns gpyroro kniHiYHOro BUMaZKy XapaKTepHi BUHWKHEHHS BRsLLKM 3 SBWLLAMM rinepkepaTosy Ta Cy6 eKTUBHI
CcKaprvt Ha He3HauHMI cBepbixX y MicLi BBeAeHHS GapBHMKa (TaTy YepPBOHOIO KOMbopy). 3a pesynsratamu naTo-
riCTONOrYHOr0 JOCNIMXEHHS BU3HAYUIN LepMaTUT 3MilliaHoi rpynu (MiXeHoia-iHTepdenc i rpaHyneMaTosHun),
L0 HanbinbLUe BiANOBIAAE anepriyHii peakLii Ha TaTy-nirMeHT.

BucHoBKM. 36inbLUeHHS KiNbKOCTi NaLieHTiB i3 TaTytoBaHHAMM NOTPEOYHOTH LLIMPLLOMO BUBYEHHS YCKMAAHEHD,
L0 MOXYTb ByTN CNPUYNHEH] apTUdiLianbHUM BBEAEHHAM BapBHUKIB Y LUKIPY.

HesBaxatoun Ha nepeBaxaHHs KinbKOCTi BUNaAKIB anepriyHnx yCknagHeHb Nicns Tatyaxy, pUsnk CUCTEMHNX
3axBOPIOBaHb Mae MiABULLYBATU PiBEHb HACTOPOXEHOCTI MPaKTUYHUX NikapiB LLOAO BYACHOI AiarHOCTUKK cap-
k0ipo3y abo arpecuBHMX Heonnasiit. MartoricTonoriyHe LOCRIMKEHHS € «30M0TUM CTaHZAPTOM» OCTATOYHOI
Bepudikayii ycknagHeHb nicns LWTY4YHOro BBEAEHHS NiIrMEHTY B LLKIpY.
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Among young and middle-aged people, skin tattooing does
not lose its relevance both to correct aesthetic defects and to
satisfy the need for self-identification. The nature of the artistic
images and color scheme that can be found as a result of the
procedure is quite individual and depend on the patient’s personal
preferences. Statistics on the number of people with tattoos vary
widely. Thus, 36 % of US residents between 18 and 29 years old
have at least one image on their body, in Great Britain this figure
is 35 % for the age cohort older than 30 years [1]. There are no
official statistical data in Ukraine, so it is difficult to objectively
assess the situation.

But some conditions go beyond the scope of aesthetics, being
beyond the competence of the medical field. First of all, this is due
to anincrease in the number of reports of altered skin reactivity to
the injection of dyes into the skin. Itis worth noting that the clinical
picture of tattoo-associated dermatoses is not always specific,
because it depends on many factors: the quality of the chemical
composition of inks, the conditions of the procedure, genetic
predisposition, and individual characteristics of the patient’s body.
The prevalence of adverse reactions to ink injection can range
from 0.02 % to 1.10 %, depending on the sample and the tasks
set in the studies [2]. The phenomena of hypersensitivity to red
pigment-containing components, derivatives of mercury, and
other metals, causing allergic reactions with a combination of
dermal, mainly histiocytic infiltrates are most often described in
literary sources [3,4]. Reactions to black dyes due to the following
components are no less rare: polycyclic hydrocarbons, iron oxide,
or phenols [5]. At the same time, to obtain a more contrasting
color, hair dye with a rather powerful allergen — paraphenylene-
diamine is added to the black henna pigment [6]. But this is only
the tip of the iceberg because dyes of other color gamuts can
also be clinically represented by the appearance of abnormal
efflorescences on the skin [7,8,9].

Aim
This work aims to analyze clinical cases of tattoo-associated

skin reactions as an example of the algorithm for differential
diagnosis of dermatoses in this group.

Materials and methods

Personal observations of two clinical cases related retrospec-
tively to tattooing for aesthetic reasons and the appearance of
a pathological reaction on the skin after the introduction of dyes
are described.

Examination and diagnostic search took place at the depart-
ments of dermatovenerology and cosmetology with a course in
dermatovenerology and aesthetic medicine and general surgery
and postgraduate surgical education of the Zaporizhzhia State
Medical and Pharmaceutical University.

In addition to the visual assessment of the clinical picture,
the final confirmation of the diagnosis was based on a pathohis-
tological examination, which was carried out in the CSD medical
laboratory.

Results

Clinical case 1. Patient A. was born in 1980 and turned to
a dermatovenerologist with complaints about the presence of a
symmetrical rash on the skin within both eyebrows. According to
the patient, this reaction occurred 2-3 months after the last tattoo.
She noted that she had been doing this procedure for several years,
but she had not observed a similar reaction before. Subjectively,
apart from aesthetic discomfort, there were no complaints. The
clinical picture is represented by small papules up t0 0.3-0.4 cmin
diameter with clear borders, pink color, and rounded shape (Fig. 7).

At the same time, the localization of efflorescences did not
go beyond staining with a black dye, which led to the idea of a
direct reaction to the pigment.

To establish the final diagnosis and further diagnostic and
therapeutic treatment, a punch biopsy of the most elevated and
infiltrated element was performed. The histological picture is
presented in Fig. 2.

The pathohistological conclusion from all this can be done
next: densely located non-caseating granulomas consisting of
epithelioid histiocytes and multinucleated cells of the Pirogov—
Langhans type are observed in the superficial layers of the dermis.
Lymphocytic infiltrate with perifocal fibrosis and accumulation of
black pigment is observed around the granulomas. Thus, the
morphological picture corresponds to a fragment of skin with
nonspecific granulomatous inflammation, probably as a mani-
festation of a reaction to a tattoo.

Clinical case 2. Patient M., was bornin 2002 and turned to a
surgeon because of resistent neoplasms on the skin of the outer
surface of the right forearm, which appeared 3 months after the
tattooing. The clinical situation is similar to the first case: a clear
localization of the rash within the part of the tattoo image, but it
is already red in color. Subjectively, the patient reported inter-
mittent itching within the rash, but in general, the most alarming
symptom for her was an increase in the size of this focus against
the background of cancerophobic thoughts. Clinically, the rash is
represented by a papule that rises above the level of the skin, on
the surface of which there are hyperkeratosis phenomena, which
are located along the “arrow” in the image of the tattoo (Fig. 3).

Such “deformation” of the tattoo hurt the psycho-emotional
state of the patient. For treatment, she took antihistamines by
herself in short courses with partially positive dynamics. The
lack of the desired effect and the appearance of new elements
of the rash prompted the woman to turn to specialists. Taking into
account the concern about the disease with lymphoproliferative
potential, and the possible occurrence of sarcoid-like reactions,
and to establish the final diagnosis, a dermatoscopic examination
(Fig. 4) was performed and a morphological study of the patho-
logical foci was recommended.

Taking into account their size and the possible subsequent
aesthetically unsatisfactory result from punch-removal with a
small diameter, the consent, and desire of the patient regarding
the removal method, complete excisional biopsy of the part of the
tattoo with a red dye was recommended (Fig. 5).

Microscopic description of the removed skin area: Epidermis
with orthohyperkeratosis, focal papillomatosis, expressed irregu-
lar acanthosis, moderate diffuse spongiosis, varying from mild to
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Fig. 1. Elements of a rash within the eyebrows after tattooing.

Fig. 2. Morphological picture of the lesion affected by the tattoo of the clinical case 1.
Fig. 3. Clinical picture of the new lesion within the tattoo.

Fig. 4. Dermatoscopy of lesions in clinical case 2.

Fig. 5. The result of the excisional biopsy of a part of the tattoo with red pigment.

Fig. 6. Morphological picture of the lesion affected by the tattoo of clinical case 2.

ISSN 2072-9367 CyuacHi MmeanuHi TexHonorii. Ne 3(58), avneHb - BepeceHb 2023 p.

55



Knainiuni Bunapku / Clinical cases

moderate. At the border of the dermo-epidermal junction, signs
of interface dermatitis are determined (vacuolar degeneration of
basal keratinocytes, satellite necrosis, numerous “cytoid” bodies
reach the granular layer, formation of a subepidermal cleft). A
dense lichenoid lymphohistiocytic infiltrate with an admixture of
melanophages, extravasated erythrocytes, and black and red
pigment is determined at the border of the dermo-epidermal
junction. The formation of individual non-caseating epithelioid
cell granulomas is also determined (Fig. 6).

According to the results of an immunohistochemical study,
the T-lymphocytes of the infiltrate cells are positive for CD2, CD3,
CD5, CD7, some of the T-lymphocyte cells of the dermal infiltrate
are positive for CD4, CD8 (the CD4:CD8 ratio was 2:1). Single
cells of the dermal infiltrate are positive for CD56, CD30, B-lym-
phocytes of the dermal infiltrate are positive for CD20, histiocytes
of the dermal infiltrate are positive for CD68, Langerhans cells
are positive for CD1a. Up to 5 % of cells of the dermal infiltrate
are positive for the proliferation marker Ki-67.

Thus, such a morphological picture makes it possible to at-
tribute dermatitis to the group of mixed (lichenoid interface and
granulomatous dermatitis) and, taking into account the clinical
manifestations, as well as the results of an immunohistoche-
mical study, it most closely corresponds to an allergic reaction
to tattoo pigment.

Discussion

The variability of clinical manifestations after tattoos, which
can be classified as complications of the procedure, can be
quite wide. The main skin changes are usually divided into three
groups: inflammatory, infectious, and neoplastic processes [10].
In addition, single cases of an unusual phenomenon associated
with tattooing, which is characterized by the formation of a
halo of intact skin around places with injected dye, have been
described [11].

Furthermore, distinguishes local / systemic allergic and papu-
lo-nodular reactions, neurosensitive conditions, scars and keloids,
damage to lymph nodes, the result of mechanical errors of the
tattoo artist, as well as psychosocial deviations. Thus, local aller-
gic reactions can manifest in the form of plaque-like (eczematous
and lichenoid subtypes), hyperkeratotic, and ulcerative-necrotic
patterns [12,13]. At the same time, the elements of the rash are
represented by monomorphic efflorescences. Most often, a reaction
of this type is indicated by red tattoos. Our clinical case also corre-
sponds to numerous international data in which complications of an
allergic nature are correlated with the introduction of azo pigment.

Whereas sarcoid-like changes on the skin do not meet the
criteria for dermatosis with an allergic background, but have the
potential to mimic specific granulomatous inflammation, which
in some places can occur in more than a quarter of tattooed
individuals with a papulo-nodular patterns. Such agglomerates,
usually of black pigment, are triggers, taking part in the “rush”
phenomenon with the spread of similar changes in the places of
various tattoos [14]. Usually, papulo-nodular complications do not
manifest themselves quickly, but the suspicion of true sarcoidosis
should prompt the doctor to respond to such a clinical situation as
soon as possible with a general screening of organs and systems.

Given the color of the dye, and the late onset of the skin rash,
the patient described by us from the first clinical case was also
suspicious of sarcoidosis. It is worth noting that the absence of
complaints about general well-being and changes in the organs
of the chest after the radiographic examination additionally
excluded a systemic, disseminated process. But, of course,
the final verification was provided by the local pathohistological
study and confirmed the main view of the first clinical case as a
complication of artificial dye injection.

Bacterial and viral complications are usually associated with a
violation of the procedure technique, general hygiene standards,
and the use of poor-quality materials. Bacterial lesions from this
category are represented not only by local skin changes in the
form of abscesses and cellulitis but also by systemic lesions:
endocarditis and septic shock [15]. And infection with viral agents
— human papillomavirus, herpes, and molluscum contagiosum
additionally confirm the thesis regarding the use of non-sterile
tools and dyes, without excluding the theory of changes in the
local immune response to exogenous influence [16].

A group of tattoo-associated dermatoses associated with
the risk of neoplasias remains separate. But the question of the
correlation between the introduction of dye and cases of skin cancer
remains highly debatable. One of the most significant triggers is
the use of pigments with high carcinogenic potential, containing
both metals and dibutyl phthalate, hexachloro-1,3-butadiene, and
methenamine, exhibiting geno- and cytotoxic activity [17]. Titanium
dioxide admixtures on a reconstructed skin model also reduced
cell viability with increased levels of interleukin-8 in fibroblasts
[18]. Despite the description in the literature of clinical cases of
melanoma, keratoacanthoma, squamous cell, and basal cell skin
cancer, no direct strong connection between impurities in dyes
and the appearance of neoplasias has been proven [19,20]. After
all, the impact of the deposition of a dangerous pigment must be
evaluated in a complex spectrum with an emphasis on exogenous
factors, primarily ultraviolet radiation, which also induces phototoxic
effects [21].

At the same time, the study of M. Sepehri et al. does not
demonstrate the association of oncopathology, insolation, and
tattooing [22]. Thus, the presence of a large number of triggers
for the development of neoplastic processes usually leaves this
problem in the field of “terra incognita”. But, despite this, timely
detection of skin cancer at the tattoo site remains a significant
dilemma of modern dermato-oncology. In this way, the presence
of pigment around or in pigment neoplasms can both imitate a
malignant transformation and generally “erase” the clinical and
dermatoscopic picture.

Therefore, the variability of visual manifestations on skin with
a tattoo and their mimicry with other dermatoses should alert
doctors of practical medicine to more active monitoring of this
cohort of patients.

Conclusions

1. Taking into account the variety of clinical manifestations of
tattoo-associated dermatoses, a practicing doctor must take into
account both the technical features of the procedure, the color of
the dye, as well as the risks of developing possible complications,
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and know the algorithm for further diagnostic and therapeutic
management of such patients.

2. Despite the advantage of allergic complications after tattoo-
ing, the risk of developing systemic diseases is important, which
increases the level of caution regarding the timely diagnosis of
sarcoidosis or aggressive neoplasm. Clinical and morphological
correlation of tattoo-associated dermatoses remains the “gold
standard” for verification of the nosologies of this group.
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[oWwwmpeHiCTb rOCTPUX | XPOHIYHNX 3aXBOPIOBAHb MEYiHKM 3pOCTae B YCbOMY CBITi, BNNWBAE Ha AKICTb XWUTTH Ta
MOXe CTaTV MPUYMHOI0 Hebe3neyHnx yCknagHeHb, WO 3arpoxytoTb xuTTio. Marike 50,0 % ycix Bunagkis rocTpoi
neviHKOBOI HEAOCTATHOCTI 3yMOBNEHI NikapcbkuMm 3acobamu, a 3ararnbHa CMEpTHICTb NPpY MeaYKaMEeHTO3HNX
ypaxeHHsix neviHku csrae 5,0-11,9 %.

locniTanbHa 3aXBOpIOBaHICTb Ha XBOPOOM OpraHiB TpaeneHHs B YkpaiHi y 2020 poui ctaHoBuna 430 593 Bunagku
cepen L0pOCnoro HaceneHHs, i3 Hux 11 976 — netanbHi.

MeTa po60Tyh — OXapakTepuayBaTi CyyacHi Niaxoay [O renatonpoTekLii Ta nepcnekTsyn GionorivHoi Tepanii
3a [aHUMU BiOKpUTUX mKepen iHopmaLlii.

Marepianu Ta metoam. Migbip nybnikauii, y SkWx HaBeAEHO BiZOMOCTI MPO CyyacHi Niaxoau A0 NMiKyBaHHS
3aXBOPHOBaHb NEYiHKY, 3aicHeHo 3a 6asamu gannx PubMed, Clinical Key Elsevier, Cochrane Library, eBook
Business Collection i Google Scholar.

Pe3ynitaTu. [NauieHTV 3 XpOHIYHIM 3aXBOPOBAHHSAM MEYiHKW MatoTb PU3WK BUHUKHEHHS NO3aneYiHKOBIX yekna-
HeHb, NOB’AA3aHMX i3 LMPO30M MeYiHKW Ta NOPTaNbHOMO riNepTEH3IErD, a TaKoX OpraHoCneLM@iYHUX ycknaaHeHb
MEBHWX 3aXBOPIOBaHb LIbOro opraHa. Lli ycknagHeHHs MOXyTb NOTipWKTK SKICTb XUTTS, @ Takox NigBULLATY
3aXBOPIOBAHICTb, CMEPTHICTb A0 Ta NiCMS TpAaHCNNaHTaLii NeYiHKY.

[Mpu XpOHIYHOMY ypaXeHHi NeYiHKM TOKCUYHUMU PEYOBMHAMM YaCTiLLEe BU3HAYaKTb PO3BUTOK XKMPOBOI AUCTpOdii
Ha TN 3MiH CMONYYHOI TKAHUHW — HECTIeLNMIYHNIA PEaKTUBHWI renaTuT.

[enaTonpoTekTopK — hapMakoTepaneBTUYHa rpyna nikapCbkux 3acobiB, Lo 3anobiratoTb PyiHYBAHHIO KNITUH-
HWX MeMOpaH i CTUMYMIOITL pereHepaLito renatounTi. 3rigHO 3 aHAaTOMO-TEPANEBTUYHOK KnacudikaLlieto
nikapcbknx 3acobie (ATC-knacudikallist), renatonpoTekTopu NOCiAaKTb MicLe B rpyni Nikapcbkux npenaparis,
IO BMAMBAOTb Ha TpaBHy cucTemy i meTaboniam (A), npusHadeHi Ans nikyBaHHs 3aXBOPIOBaHb MEYiHKM Ta
KOBYOBUBIAHMX LUNsxiB (A05). OguH i3 nepcnekTMBHNUX HanpsamiB BionoriyHoi Tepanii B NaLieHTiB 3 NaTonorieto
neviHK1 — 3aCTOCyBaHHs 3ac06iB, OTPUMaHNX 3 heToNNaLEeHTapHOr0 KOMMIEKCY.

BucHoBku. KniTuHHa Tepanis y KniHiYHO 3HavyLumx obcsrax € akTyanbHUM HanpsiMOM CyvacHoi renatonorii.
HarinepcnekTuBHiLLMMK HanpsiMamm BionoriYHoi Tepanii B KniHiYHii renaTonorii € 3acTocyBaHHsS Me3eHXiMasnbH1X
cToBOYPOBUX KINiTUH i 3aC06iB, OAepKaHuX i3 heTonnaLeHTapHOro KOMMIEKCY, @ TAaKOX reHHa Tepanis.

CyuacHi MeauuHi TexHonorii. 2023. Ne 3(58). C. 58-65

Modern hepatoprotection: a narrative review of existing approaches
and prospects for the use of biotechnological drugs

F. V. Hladkykh, 1. V. Bielochkina, I. V. Koshurba, M. O. Chyzh

The prevalence of acute and chronic liver diseases is increasing worldwide, which affects the quality of life
and can lead to dangerous, life-threatening complications. Almost 50.0 % of all cases of acute liver failure are
caused by drugs, and the overall mortality due to drug-induced liver injury reaches 5.0-11.9 %. In 2020, the
hospital incidence of diseases of the digestive organs in Ukraine amounted to 430,593 cases among the adult
population, of which 11,976 were fatal.

The aim of the study: to characterize modern approaches to hepatoprotection and prospects of biological
therapy based on data from open sources of information.

Materials and methods. Publications were selected based on the PubMed, ClinicalKey Elsevier, Cochrane
Library, eBook Business Collection, and Google Scholar databases, which covered information about modern
approaches to the treatment of liver diseases.
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Results. Patients with chronic liver disease are at risk of extrahepatic complications related to liver cirrhosis
and portal hypertension, as well as organ-specific complications of certain liver diseases. These complications
can impair the quality of life and increase morbidity and mortality before and after liver transplantation. With
chronic damage to the liver by toxic substances, the development of fatty dystrophy against the background of
connective tissue changes in the form of nonspecific reactive hepatitis is more often observed. Hepatoprotectors
are a pharmacotherapeutic group of heterogeneous drugs that prevent the destruction of cell membranes and
stimulate the regeneration of hepatocytes. According to the Anatomical Therapeutic and Chemical classification
of drugs (ATC classification), hepatoprotectors take their place in the group of drugs affecting the digestive
system and metabolism (A), intended for the treatment of diseases of the liver and biliary tract (A05). One of
the promising directions of biological therapy in patients with liver pathology is the use of means obtained from
the fetoplacental complex.

Conclusions. Cell therapy in clinically significant volumes is an actual area of modern hepatology. The most
promising directions of biological therapy in clinical hepatology are the use of mesenchymal stem cells, agents

obtained from the fetoplacental complex, and gene therapy.

Modern medical technology. 2023;(3):58-65

[MoLMpeHiCTb TOCTPUX | XPOHIYHUX 3aXBOPIOBAHbL MEYiHKK
3pOCTaEe B YCbOMY CBITi, BMIMBAE Ha SKICTb XUTTA Ta MOXe
CTaTh NPUYMHOI0 HEBE3NEYHNX YCKNagHEHb, L0 3arpoXyHTh
XWTTH. Ha Tni naHgemii HeankoronbHoOi XuWpoBOi XBOpooOy
MeYiHKM OCTaHHIM YacoM CnocTepiralTb 3pOCTaHHs BUNAAKIB
BUSIBMEHHS renaTonariit, NoB’a3aHnX 3 ankoronem, 1 obuaea
Lii 3aXBOPIOBAHHSA HE BUIIKOBYIOTbCH MeAMKaMeHTaMu, Kpim
KOHTPOIIO (haKTOPIB PU3KKY.

CyvyacHa naHgeMis rocTpoi pecnipaTopHoi xBopobu
(COVID-19), sy cnpuunHsie kopoHasipyc SARS-CoV-2, Bnnu-
Hymna Ha YacTOTY BUHWUKHEHHS XPOHIYHNX 3aXBOPIOBaHb NEYiIHKM,
BKJTH0YAI0YM MEAMKAMEHTO3HI FOCTPI renaTtuTu, KpiM Toro, novac-
Tillanv BUNaaK1 po3BUTKY XPOHIYHOro renatuty [1].

BaxrnuBo, Lo npu 0AHOYACHOMY 3aCTOCYBaHHI KinbkoX
nikapcbkux 3acobiB (Tak 3BaHe sBuLLE noninparmasii) 3poctae
MIMOBIPHICTb MEAWNKAMEHTO3HOTO YPaKEeHHS NeviHkW. Tak, mig
yac npurMaHHs LWICTLOX i Binblue npenapartiB YacTota rena-
ToTpOnHMX NobivHnx edekTiB carae 80,0 % [2,3,4]. YpaxeHHs
neviHK1 MeavkaMeHTamu nocigae apyre MicLie nicns TOKCUYHUX
renaTtuTie, CNPUYMHEHUX ETUMOBUM ab0 METMNOBUM CriMpTaMm
Ta cyporatamu ankorosno. Maike 50,0 % ycix Bunaakis roctpoi
MeYviHKOBOI HEAOCTaTHOCTI 3yMOBIEHI Nikapcbkumm 3acobamu,
a 3aranbHa CMepTHICTb NP MEAUKAMEHTO3HUX YPaXeHHSIX ne-
yikm carae 5,0-11,9 % [2,3,4].

3rinHo 3 BicHoBkamu aocnimkeHHs Global Burden of Disease
(TnoBanbHwit Tarap 3axBoptoBaHb), B YkpaiHi XBopobu opraHis
TPaBMEHHs! € TPETLOIO 3 AT OCHOBHUX MPUYUH CMEPTI, 8 CMEepT-
HICTb Bif Hel — ofHi€to 3 HarBuMLLWMX Y CBITI [5]. 3a gaHumm Jep-
aBHoro 3aknagy «LleHTp meguyHoi ctatuctukn MiHictepcTsa
OXOPOHM 300POB’s YKpaiHWy, rocnitanbHa 3axBOPHOBaHICTb Ha
xBopobu opraHis TpasneHHs (K00-K93, 3rigHo 3 MixxHapogHoto
knacudikauieto xsopob XI nepernsgy) B Ykpaini y 2020 poui
craHoBuna 430 593 Bunagku cepen AOPOCIION0 HaCcemneHHs, i3
HWx 11 976 — netanbHi.

Meta po6oTu

OxapakTepuayBaTty Cy4acHi nigxoau Jo renatonpoTekLii Ta
nepcnekTBmM BionorivyHoi Tepanii 3a JaHUM BIKPUTUX axxepen
iHchopmaLli.

Martepianu i meToAH AOCAIAKEHHA

MinGip nybnikavin, ski 6ynm onyonikosaHi y 2013-2023 pp. Ta
B SIKUX HaBEAEHO BiJOMOCTI NPO NaToreHes i Nigxoam 40 NikyBaHHs!
HaWMOLLMPEHILLMX 3aXBOPIOBaHb MeYiHKK, 3ailicHeHO 3a 6azamu
AaHux PubMed, Clinical Key Elsevier, Cochrane Library, eBook
Business Collection Ta Google Scholar.

[ig yac nepLuoro eTany 34iNCHUNM NOLUYK (haxoBuX Lxepen,
BMKOPWUCTOBYHOUM TaKi KIHOYOBI CIIOBA, SK «3aXBOPHOBAHHS! NEYiH-
Kn», «renatonpoTekTopy, «BionoriyHa Tepanis», «KpioKoHCEepBo-
BaHWI eKCTpaKT nnaueHT». Ha gpyromy etani nepernsHyTo
pestoMe cTaTen i BUKIo4eHO nybnikauii, Lo He BianoBigany kpu-
TepisiM LOCNimpKeHHs. Ha TpeTboMy eTani AeTanbHO BUBYEHO MOBHI
TekcTV 0bpaHux cTaten Ans NepesipKki BiBMOBIBHOCTI KpUTEPIAM
BKITHOYEHHS 4O CMIUCKY NiTepaTypy | peneBaHTHOCTI AOCTIMKEHD.

Pesyabtat

3axBoptoBaHHs neviHky BpaxatoTb noHag 10,0 % HaceneHHs
MNAHETW, € OAHIED 3 MATU HANMOLMPEHILLNX NMPUYMH CMEpTI
B ycboMy CBITi (mabn. 1) [6,7]. HeankorornbHa XupoBa XBOpO-
6a — HannowwpeHiwa natonoria neviHku 3 yactotow 40,0 %,
HacTynHUMK € BipycHi rematutn B, C Ta ypaeHHs neyviHku
arnkoronem, vactota sikux ctaHoButs 30,0 %, 15,0 % Ta 11,0 %
BMNaJKB BiANOBIAHO Cepeq YCiX XBOpYWX i3 renaronatiamu [7].
BipycHi 11 ankoronbHi 3aXBOPIOBaHHS NEYiHKW, MEOUKAMEHTOS3H
YPaXeHHsl, ayTOIMyHHWI renaTtuT i NepBUHHWIA BiniapHUiA LMpos
MOXYTb 3 YaCOM NPOrpecyBaTh 40 TepMiHaNbHUX CTagil 3axBo-
PIOBaHHS MEYiHKW, LLIO CTanW OFHIEH0 3 FONOBHUX NPUYMH CMEpTI
B yCbOMy CBiTi [8].

Y nepiog 2007-2017 pp. cTaHgapTW30BaHa 3a BIKOM Mo-
LUMPEHICTb XPOHIYHMX 3aXBOPHOBaHb NeviHkv 3pocna Ha 10,4 %
31,5 mnpa Bunagkis y 2017 poui [1]. 3a faHumn S. Scaglione et
al., XPOHiYHi 3aXBOPIOBAHHS! NEYIHK LLOPIYHO CNIPUYMHAOTB LIMPO3
y 633 TuC. naujeHTis i3 nowumpeHicTio Big 4,5 % 80 9,0 % y BCbomy
ciTi [9]. ekomneHcauis BuHukae marike y 20,0-25,0 % nauie-
HTIB i3 UMpPO30M neviHKK, Lo ctaHoBuTb 150-200 Tuc. nauie-
HTiB Ha pik [8]. [lekomneHcoBaHUN LMPO3 € YOTUPHaALSATO 3a
MOLLMPEHICTIO NMPUYKMHOK CMepTei BOPOCTMX Y CBITI (MPU3BOAUTL
[0 1 MIH cmepTel Ha pik) Ta YeTeepTor Y LieHTpanbHin €sponi
(170 TuC. cmepten Ha pik) [10,11].
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Tabauua 1. IobanbHa enipemionorisa XpOHIUHKX 3aXBOPHOBaHb NeYiHKK [8]

3axBoproBaHHSA NeYiHKK 3axBoploBaHicTb MowwupeHicTb MotouHa oujiHka Mai1GyTHs ouiHka
(mnH) (%) (mnH) 2030 p. (mnH)

BipycHuit renatut B 4,5-6 3,6 240 120

BipycHuit renatut C 34 2,5 170 85

AnkoronbHa xBopoba neviHku 16,6 45 - 19,3

HeankoronbHa »wpoBa xBopoba neviHku 13,6 5-8 570 16,2

Hearnkoronbruii cTearorenatut 25 <4 145 3,8

[NavieHTV 3 XPOHIYHIM 3aXBOPIOBAHHSAM NEYIHKN Mak0Tb PU3KK
BMHWKHEHHSI N03aMeYiHKOBYX YCKMaHEHb, NMOB'S3aHNX i3 LMpo3om
MeviHKX Ta NOpTanbHOK riNepTeH3IErD, a TaKoX opraHocneumaiv-
HWX yCKIaaHeHb NEeBHMX 3aXBOPHOBaHb Lb0ro oprana. Lli ycknap-
HEHHS MOXYTb MOTIPLUMTA AKICTb XWTTS, @ TaKOX NigBALLUTK
3aXBOPOBAHICTb, CMEPTHICTb A0 Ta MICNs TPAHCNNAHTALi NeYiHKM
[12]. Bigomo, Lo y NaLieHTiB i3 LIMPO30M NeviHKK 3pocTae vacToTa
YCKIaaHEeHb KPOBOTEMi, YMOBINBHEHOTO 3ar0EHHs Ta PELMAMBIB
BMpa3skW MOPIBHSAHO 3 3aranbHolo nonynauieo [13]. 3a gaHumm
P. Kamalaporn et al., noLumMpeHicTb NenTUYHOI BUPasky y NaLlieHTiB
i3 LIMPO30M MeYiHKM, 32 AaHUMMN EHOOCKOMIYHUX CKPUHIHIOBUX A0-
cnimpkeHb, ctaHosuna maimxe 5,0-20,0 % nopisHsHO 3 2,0-4,0 %
y 3aranbHin nonynsuii [14]. OkMCHIOBarbHWUIA CTPEC, KU CIpUYK-
HSIE MOLLIKOMKEHHS TKAHMH LLTYHKa NpU LMpo3i, Moxe ByTh 0gHUM
i3 KOMIMOHEHTIB, LLIO 3yMOBITI0E BUHUKHEHHS BUPA3KOBOI KPOBOTEM
[15]. OocnimkeHHs 3acsiguunu, Lo BupaskoBa xsopoba Oyna
MPUYMHOIO KPOBOTEYi 3 BEpXHiX BiAAiniB LUMYHKOBO-KMLLKOBOrO
Tpakty mainke y 10,0 % nauieHTis i3 Lmpo3om [16].

3rigHo 3 BuucHoBkamu JepxxaBHoi ycTaHoBM «LieHTp rpomag-
cbkoro 3a0poB’st MO3 YkpaiHuy, B abCOMOTHUX Yncnax, Bigno-
BiHO 4O OLiHOYHMX AaHuX, B YkpaiHi ctaHoMm Ha 01.01.2021 p.
BipycHum renatutom C iHdpikoBaHo 1 342 418 ocib, BipycHUM
renatutom B — 559 341 ocoby. Y nuctonagi 2019 poky YkpaiHa
npuegHanacs 4o mobanbHoi cTparerii 3 enimiHaLii BipycHux
renatwtis B Ta C, yxsanusLuu [lepxaBHy cTparerito npotugii iHgi-
KyBaHHs1 BipyCOM iMyHOAEILMTY NIOAMHM / CUHAPOMOM HabyToro
iMyHOAEILMTY NMtoanHKM, Ty6EepKYnbo3y Ta BIPYCHOTO renaTuTy
Ao 2030 poky. Y pamkax Liei CTparerii BU3Ha4eHO KIHYOBI Lifi
Ta 3aBAaHHsl, CNPAMOBaHI Ha eniMiHaLlilo BIpyCHUX renaTuTis sk
3arpo3u rpomMaacskoMy 340poB’to. 3rigHo 3 winsmu Crparerii,
10 2030 poky 90,0 % ocib 3 BipyCHUMM renatutamu MatoTb ByTu
BWSIBINIEHI Ta NPOIiKOBaHi. 3a3HauMMOo, LU0 GirbLLe HiXX NONoBMHA
XBOPWX Ha BIpyCHi renatnti € ocobamm penpoayKTUBHOTO BiKY,
i e 3yMOBNIOE Lue GinblUMii EKOHOMIYHWIA i couianbHuiA Tarap,
OCKirlbkv BHaCMiAOK BEPTUKANbHOIO LWNSAXY Nepeaavi Big matepi
[0 Nnoaa 3pocTae KinbKiCTb HOBOHAPOMKEHNX 3 FOCTPUMM Ta
XPOHiYHUMU hopmamu BipycHux renaturis [17,18,19].

HuHi cnocTepiraloTe HeyXunbHe 3pOCTaHHs YacToTh po3-
BUTKY XiMIYHMX renaTosis, LU0 BUHWKAIOTb BHACMIAOK KyMynsLii
B OpraHiami pisHux kceHobiotukis. [leski npoaykTi nobyTosoi
Ximii, ankoronb, MPOMMUCIIOBI OTPYTK (XNOPOBaHi BYrNEBOAHI,
noxigHi 6eH3ony), Aeski nikapcoki 3acobu (i3oHiasua, Himecynig,
napaweramon, Kap4opoH TOLLO), OTPYMHI POCAWHW (ranoBuii
camocur, XeNiZoHiN 300rnes ToLo), rpubu (3eneHnii Myxomop)
Ta iHLLi pe4OBMHM MOXYTb MaTU renatoTokcuyHi edpekt [20]. [e-

MaTOTOKCUYHI PEYOBIHI MOXYTb CIPUYMHSATI TOKCUYHWIA renaTuT
He3anexHO Bif WNSXY iX HAAXOMKEHHS (Yepes iHransito, napeH-
TeparbHO abo BCepeamnHy Yepes CUCTEMY TPaBIEHHS1), OCKINTbKM
neviHka BignoBsifae 3a MeTaboniam Maixe BCiX KCeHOBIOTUKIB.
3anexHo Bif iHTEHCUBHOCTI HaAXOMKEHHS renaTOTOKCUYHUX
PEYOBMH MOXe BigbyBaTUCH MACWBHWIA HEKPO3 renaToLMTIB.
Lle 3ymMmOBIIOE BYHWKHEHHS FOCTPOI MEYHKOBOI HELOCTATHOCTI,
abo Moxe PO3BUHYTUCH XPOHIYHA IHTOKCUKALLS 3 MOCTYNOBUMM
[JereHepaTMBHUMM 3MiHaMK, 0COBIMBO NPU XPOHIYHMX BiPYCHUX
renatuTax, Konm KOMNeHCaTopHi 30aTHOCTI OpraHiaMy noCTyrnoBo
BMCHaXYHOTbCA. [1pW XPOHIYHOMY YpaXKEHHI NEeYiHKN TOKCUYHUMM
peYoBMHAMK YacTille CrnocTepiratoTb BUHUKHEHHS XMPOBOI
AnCTpoddii Ha TN 3MiH CMOMYYHOT TKAHUHW — HecneLmgiYHuiA
peakTUBHUI renatuT [2,21].

HaBefeHi thakTi BU3HaYal0Tb HEOBXIOHICTb MOLLYKY HOBUX
pesepBiB, a TaKOX METOAIB KOPEKLIT, CNpAMOBaHMX Ha NiATPUMKY
CTPYKTYPHOI LiniCHOCTi Ta doyHKLiOHaNbHOT CTabinbHOCTI neviHkm
[20].

lenaronpoTekTopyu — hapmakoTepaneBTMyHa rpyna nikap-
cbkux 3acobiB (113), wo 3anobiratoTb pyNHYBaHHIO KMITUHHIX
MeMObpaH i CTUMYMIOTL pereHepauito renatoumTis. B YkpaiHi
[0Ci HeMae eMHOI CXBaNeHOT KnacudikaLii renatonpoTekTopiB.

[lo renaTonpoTeKTopiB Hanexatb PEYOBUHM PI3HOI XiMIYHOT
OyoBM, 3-MOMiX SIKUX YMOBHO PO3pisHsitoTb 6 rpyn [22]:

1) renaTonpoTEKTOPK POCAMHHOTO MOXOMKEHHS (NErasnoH,
cunimap, kapcun, pocunimap, renabeHe, GieHocunim, cubekTaH,
cocdoHuiane, renacdop, apTMXon TOLLO);

2) chocchoninigHi npenapatu (ecceHLiane, pesantor, ocdo-
rnis, ecnisep, goccoHLiane, NiBosiH, €CRiAWH, BITPYM eNKOHOM,
CUKO TOLLO);

3) noxigHi amiHokucnoT (L-opHiTuH-L-acnaprart, rnyTtami-
apriHiH, ageMeTiOHiH, METIOHIH TOLLO);

4) npenapaTti ypCcOOE30KCUXONEBOI KMCNOTK (rpiHTepor,
yKpRiB, ypocnis, ypcodarnbk, ypcoxon Towwo);

5) ceneHoBMmicHi 3acobu (ceneHasa, NiBOHOPM, AETOKCUI
TOLLO);

6) npenapatu iHWKX rpyn (Tokodepony aueTar, kucnota
ackopbiHoBa TOLLO).

3a npoBigHMM MexaHi3MOM Aii PO3PI3HAOTb renaTtonpoTeKTo-
PpW: aHTUOKCUAAHTY; 3ac0BW, LLIO CTUMYTIOKOTB penapaliio Memb-
paH renaToLuTiB; CTUMYNSTOPYW pereHepaLlii napeHXiMm1 neviHki.

3rigHo 3 aHaTOMO-TepaneBTUYHOW kKnacudikauieto J13
(ATC-knacudikauis), renaTonpoTEKTOPM Hanexatb A0 rpynu
nikapcbkWx npenaparis, LU0 BMNAWBAKTb HA TPaBHY CUCTEMY
Ta MeTaboniam (A), npusHadeHi Ans nikyBaHHs 3axBOPOBaHb
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MeYiHKM i )xoB4OBMBIAHMX LWNsXiB (A05) [22]. Ha3ga rpynu — «npe-
napati, 3aCTOCOBYBaHi NPy 3aXBOPHOBAHHSIX NEYiHKW, NINOTPOMHi
peyoBuHM» (A05SB). [lo wiei rpynn «renatoTponHux 3acobiBy
(AO5BA) Hanexatb: AOSBAO1 — ApriHiHy rnyTtamat, AOSBAO3 —
CunimapuH, A0O5BA04 - LintionoH, AOSBAOS — Enomegion,
A05BA06 — OpHituHy okcornypat, AO5SBAQ07 — TugiaumHky
apriniH, AOSBA08 - MiunpuanHosa kucnota, AOSBA09 — Meta-
pokeunH, AO5BA10 — docdhoninian.

J13 3 kopom A05BAQ2 — o-ninoesa K1CMOTa BUKITHOYEHO 3
rpynu renaToTPONHMX 3aco6iB Yepes ioro BinbLLy 3HaYYLLICTb SK
npenapary, Lo npuaHadYeHnin Ans 6opoTbom 3 ycknagHeHHAMM
LyKpoBOro faiabety. HuHi ug cnonyka ingekcyetbest B ATC mig
kogom A16AX01 — «IHwi 3acobu, Lo BNMBAOTL HA CHUCTEMY
TpaBneHHs Ta MeTaboniyHi npouecu. PiHi pe4oBMHY, LLO BNAK-
BalOTb Ha CUCTEMY TPaBIeHHs Ta MeTaboniamy [22].

[esiki 3 nobpe BiOMMX renatonpoTeKTOpiB Gyny NOMiLLEHi
B iHLLI, YacoM 30BCiM HecnofiBaHi By3nu ATC-knacudikadii. Tak,
He3aMiHHa aMiHOKWCNOTa METIOHIH HaBegeHa B rpyni VO3AB —
aHTugotm (VO3AB26), ii xiMiuHa crionyka 3 afeHo3unoM — agemMe-
TiOHIH (S-apeHo3nn-L-MeTioHiH, S-afeH03MNMETIOHIH) HaBeaeHa
B rpyni «IHwi 3acobw, Lo BNNMBalOTL HA TPaBHYy CUCTEMY Ta
meTaboniyHi npouecn. AMIHOKMCIOTY Ta ix NoxigHi». KoHkpeTHa
BKa3iBka Ha HaTypasnbHi chocchoninigu e Tinbku B rpyni 3acobis,
LU0 BMMBAKOTb Ha AMXanbHy cuctemy, a came y po3aini RO7AA
«IHWi 3acobu, WO FjtoTb Ha pecnipaTopHy cucTemy — JlereHesi
cypdakTaHTu.

J13, siki MicTaTb eceHuianbHi hocdoninigmn Ta LoBOMI noLwmpe-
Hi B YKpaiHi, K NOBHOLjHHMI Npenapart ceoro Micls B ATC-kna-
cudpikaLlii He MaroTb, OfiHaK X BPaXOBYIOTb Y CTATUCTUKaX KpaiH,
[€ LS PeYOBMHA 3apeecTpoBaHa Ta 403BOMEHa 40 MEANYHOro
3acTocyBaHHs nig yHiBepcansHum kogoM AOSBAS0 — «PisHi
renaToTpOnHi NpenapaTmy.

Mpu4mnHy nogibHoi «Mo3aiYHOCTi» po3TaluyBaHHst J13 rena-
TOMPOTEKTOPHOI Aji B AT C-knacudpikaLlii MoXHa NOsiCHTM BigcyT-
HICTIO €QMHOT0 MiXXHApOZHO BU3HAHOMO MiAX0A4Y [0 BU3HAYEHHS
Lliei rpynu, a Takox po3MaiTTsM NokasaHb 40 3aCTOCYBaHHS [22].

CyuacHa naHaeMis BaKKOro rocTporo pecripaTopHOro CUHAPO-
My, cnpudnHeHoro COVID-19, BNnmHyna Ha NoLLMPEHICTb FOCTPKX
MEOMKAMEHTO3HMX renaTuTiB i XPOHIYHMX 3aXBOPOBaHb NEYIHKN.
€ HM3Ka [jarHOCTUYHIX | TepaneBTUYHMX 3acobiB Ans NiKyBaHHS
hibpo3y nediHkW, NopTankHoI rinepTeHsii, renaToLentonsapHoi
KapLMHOMM TOLLO. BTiM, HE3BaXarumM Ha CYTTEBI JOCATHEHHS B
XipypriyHomMy 1 chapmakornoridHoMy nikyBaHHi, roCTpi Ta XPOHIYHi
3aXBOPIOBAHHS MEYiHKM MOXYTb NPU3BECTU O HE3BOPOTHOIO ii
MOLLKO[PKEHHS, 3PELUTO0 — 10 NEYIHKOBOI HEJOCTATHOCTI.

Haikpaluum BapiaHTOM iKyBaHHS NawjieHTiB i3 TepMiHarb-
HOLO CTaflieto 3aXBOPIOBAHHS NMeYiHKM BBAXAOTb TPaHCMTaHTALHo.
OpHak HeobxigHa KinbKICTb JOHOPCHKMX OpraHiB 3HAYHO nepe-
BULLYE KiNbKICTb HasiBHUX TPaHCMIaHTaTiB, TOMY BU3HAYal0Tb
iCTOTHWIA AedhiLuT opraHis.

Yce 6inbluy ponb y BigHOBMEHHI yHKLUii opraHiB Bigirpae
KniTWHHa Tepanis, WO Moxe OyTu iHTEerpoBaHa B MPOTOKOMNM
TpaHcnnanTauii [23]. MpuBepTatoTh yBary niHii HeCToBOYPOBKX
KIiTUH, LLO BUSIBAAKOT | B NEYiHL NrioAa, | B OPOCIIOMY OpraHisMi
— renarobnactu, BOHM MOXYTb ANepeHLitoBaTUCS B XONaHrio-
umnTK i rematoumTn. Menatobnactam HanmexwTb NPOBiAHA POMb
Y pereHepaTuBHOMY MoTeHLUiani neyiHky NiCNs MOLUKOMKEHHS.

[oBeneHo ixHI0 edhekTUBHY Aito, SKy BBAXanW MOXIMBOI fnLLe
yepes Hillly pesnaeHTHX CTOBOYPOBYMX KMITUH Y NeviHLj, Ha 3pa-
30K TOrO, 5Ik FeMONOETUYHI CTOBOYPOBI KMITUHY € PE3MAEHTHAMM
CTOBOYPOBVMY KMITUHAMM B KICTKOBOMY MO3KY [24].

HwHi BU3Ha4atoTb Benuky notpedy B KNITMHHIN Tepanii, SKy
MOXHa Oyno 6 po3LMpUTK B KNiHIYHO 3HaYyLWmx obcsarax ans
nocnabnexHs ibpo3HOT peakLii, NOB’s13aHOT 3 LIPO30M NEYiHKN.
OpnyH i3 TUNIB TaKuX KIITUH — ME3eHXiMarbHi CTPOMarbHi KIiTUHM
(MCK). LocnigHuku foknani Yamano 3ycunb Ans BUKOPUCTaHHS
noteHuiany andepeHuitoBaHHs MCK ans 3amiHu NowKompKeHNxX
renatouuTi. CyTTEBOrO NPOrpecy AOCATHYTO 3a Hacnigkamu
BigkpuTTa K. Takahashi Ta S. Yamanaka metogy 3BOpOTHOI
AndbepeHLiaLlii COMaTUYHNX KNITUH Y CTaH iHAYKOBaHOI Nnopu-
MOTEHTHOI cTOBOYpOBOI kniTuHYM [25]. Ak Bigomo, MCK matotb
BMacHy iMyHOMOZENoBanbHy i, CNpUsIoUM akTuBaLil T-KNiTuH,
3aTHi NpUrHivyBaTy Nposicpepawito KIITUHHUX NOMYNALIA, SK-0T
npupoaHi kinepu (NK-kniTuHM) Ta Makpodaru, Yepes MixkKIiTUH-
HWUW KOHTaKT i CEKpeToBaHi LIMTOKIHW. BCTaHOBNEHO, LLO BOHM
[eakTVBYIOTb 3ip4acTi KMITUHW NeYiHKM Ta Ha ekcrnepuMeHTarb-
HWX MOLENsX 30aTHi ynoBiNnbHoBaTH hibpo3He NporpecyBaHHs!
UMpo3y. focnignny pisHi MeToam GiOTEXHONOTYHOTO NikyBaHHS
ypaxeHb MeviHKY, MOYMHA0UM Bif TPaHCINaHTAaLi ayTonoriYH1X
MCK o goctaBku reHiB i MogudikaLlii KniTH Ta OTPUMaHHS
MOHOKMOHamMbHMUX aHTUTIN. HewloaaBHi JOKMiHIYHI W KNiHiYHI
JocsrHeHHs BionoriyHoi Tepanii B nikyaHHi Gibpo3y neviHkv Ta
[iarHOCTUYHNX 3ax0fax € MepCreKTUBHUMM NS MPOJOBXEHHS
Ta HaCTYMHOro PO3BUTKY JOCHIAXeHb Y LiboMY HanpsMi [26].

OpuH i3 nepcnekTMBHMX acnekTiB BionoriyHoi Tepanii B
navuieHTiB i3 NaTonorieto neviHkM — 3acTocyBaHHs 3acobiB, L0
OTpUMaHi 3 heTonnaleHTapHOro KOMMIEKCY Ta MICTATb HU3KY
ionoriYHo aKTUBHMX PEHOBWHU. Taki 3aCO0M XapaKTepuayoThCst
aHTMOKCUAAHTHOK, NPOTHU3ananbHOK, IMyHOMOZEMIOBANBHOK
ZisIMU 1 YNOBINBHIOKOTb CTapiHHS [27]. OfHUM i3 Takux npenaparis
€ kpioekcTpakT nnaueHT (KEM) noguHu.

Shen L. H. et al. BcTaHOBUNM: eKCTpaKT NnaLleHTU Moxe
MoKpaLLmT Mopdpororito Ta YHKLiK0 NeviHku. 3 ogHOro GoKy,
BiH MOXe 3MEHLLUMTYW iHTepCTULianbHe BidknafeHHs! konareHy B
nediHui, ninoreHes Ta iHGiNbTPaLito KNiTUH 3ananeHHs, a Takox
nonerumTy nepedir ibpoay; 3 iHworo 60Ky, BiH MoXe 3anobirTu
renaToLEntonApHii aereHepaLlii WISXOM NOTMMHAHHS aKTUBHUX
(hopM KMCHIO 1 iHriOyBaHHs 3ananbHOT NPOAYKLT LIMTOKIHIB, Ha-
CTYMHOI ONTUMI3aLii anonTo3y Ta HEKPO3y renaTouuTiB, Crpusie
pereHepaLlii renatouuTiB. Lie 3yMOBMIOE NEPCNEKTUBHICTL 3acoby
A5 3aXMCTY NeviHKK [27].

HaykoBui IHcTuTyTy npobnem kpiobionorii i kpioMeanLmHm
HauioHanbHoi akagemii Hayk YkpaiHu po3pobusv MeToauky Tpu-
Barnoro 36epiraHHst KEIMy Hu3bkoTeMnepaTypHOMY CEpenOoBHLL.
[oeeneHo, o KEIM mae wmpokuii cnekTp BionoriYHoi akTBHOCTI:
npoTu3anarbHy, aHTUOKCUOAHTHY, iIMyHOMOAENIOBanbHY, pena-
paTuBHY, HECOPONPOTEKTOPHY, METABONITOTPOMHY, OCTEOTPOIHY,
KapaionpoTekTopHy ToLLo [29,30,33].

Bigomo, Lo nnaueHTa € NpUpoaHUM «4enox» Ta NpoayLeH-
TOM MaWxe yCboro CriekTpa BionoriYHo akTUBHUX PEHOBWH, LLO
3abe3neyytoTb PICT i BHYTPILUHbOYTPOOHMI PO3BMTOK Nnoga.
BoHa Takox 3abesneqye npouecy Tpodiku Ta BinkoBuiA CUHTES,
ra3oobMiH, FOPMOHOBWZINEHHS Ta TOPMOHOPErynsLito, peryns-
LLit0 KPOB'SHOTO TUCKY, 3CiAaHHS KPOBI, aHTUTOKCUYHY (DYHKLiO
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i BUAINEHHS1 MeTaboNITiB, AeNOHyBaHHs GiONOriYHO aKkTUBHUX
PEYOBMH, IMYHHY PerynsLito, perynswito NpoLecis Nepek1cHoro
OKMCHEHHS ninigis Towo [28,31,32].

Y TKaHWHaxX NnaueHTV BW3HA4aloTb BUCOKY aKTUBHICTb
HU3KW pepMeHTIB: anxanbHUX (MOHOAMIHOOKCMAA3a, cucTema
LIMTOXPOMOKCIA3), kaTanasu, HIKOTMHaMIAaAEHIHAVHYKNeoTH -
¢ochart-giachopasu, CyKUMHaTAeriaporeHasu, CUCTEMM ricTaMiH
— ricTamiHasa, aueTuxoniH-aueTunxoniHecTpepasm, aktopis
3ropTaHHst KpoBi 1 ibpurHonisy Towwo. Y nnaveHTi BinbyBaeTsCs
cuHTE3 GinKiB, WO HanexaTb 4o knacy iHTepnewkinis (11) - IJ1-1,
IN1-6, IN-8, [N-2. OaHa 3 iXHiX YHKLUA — HOYKLIS ryMOpanbHWX
thakTopiB HecreLmIYHOI PE3VNCTEHTHOCTI, @ CEKPETOBAHI KITiTH-
HamMw TpaHcopMyBarbHUIA haKTOp POCTY CTUMYITIOE penapaLliio
wnsixom aktueadii MCK i npoueciB HeoBackynsipuaaLyi [34,35,36].

[Mpenapati NNaLeHTU MICTATb HU3KY (PaKTOPIB poCTy: re-
natoumTie (hepatocyte growth factor — HGF), iHcyniHonogi6Hmi
(insulin-like growth factor — IGF), chibpobnacris (fibroblast growth
factor — FGF), eninepmanbHuii (epidermal growth factor — EGF),
HepsiB (nerve growth factor — NGF), konoHiecTumyrnioBasnsHui
(colony stimulating factor — CSF) Towo [28,29].

dakTop poCTy HEPBIB € KIHOYOBUM Y BiJHOBNEHHI HEPBOBOT
TkaHMHW. NGF — rnikonpoTeiH, skuiz 3anyyaeTbea 4O cneum-
(hiyHMX peLenTopiB Ha MOBEPXHI HEPBOBMUX KITITWH, LLO aKTUBYE
Pi3HOMaHITHI CurHanbHi Wnsxu. Lle npuaBoauTb 4O 36inbLUEHHS
nponichepalLlii Ta Mirpawji HepBOBKX KMiTWH, @ TAaKOXK 30iNbLUEHHS!
CUHAMTUYHIX 3B'AA3KIB Mixk HAMM. [enarouuTapHuii hakTop pocTy
Bifirpae BaxmnuBy porb Y PErynoBaHHi PisHUX NPOLIECIB Y TKaHM-
Hax, BKItOYarouM nponidepallito, Mirpauito Ta andepeHuiauito
KniTvH. HGF Takox Moxe CTUMynoBaTH pereHepaLito HEpPBOBHX
TKaHWH | 3MeHLLYBaTV 3ananeHHst. IHcyniHonogibHui chaktop pocTy
BMMBAE Ha KNITUHHWIA PICT | PO3MHOXEHHS, 36iMbLLIEHHS MPOAYKLT
GinkiB i cTMMyntoBaHHs pereHepaLii TkaHuH. IGF moxe Takox
Joromaraty BifHOBMNEHHIO HEPBOBUX TKAHWH i CIPUSITU PO3BUTKY
cuHancis. ®ibpobnacTtosuin hakTop POCTY PETYIHOE PisHi MPOLIECH
pereHepaLlii TKaHUH, BKIOYaKuM nponicepadito, Mirpauio Ta
andbepenuiauito knitvH. FGF Takox Moxe 3HYKyBaTy 3ananeHHs
Ta NOKpalLLyBaTh 3aroeHHs paH. EnigepmansHui daktop pocty
Mae BaXJMBE 3HAYEHHS 411 PerynioBaHHs NpoLeciB penapadyii
TKaHWH, 30KpemMa Ans BiAHOBMEHHS eniTenito Ta pereHepadii
HepBOBUX TKaHWH [37,38].

lMnaueHTa € TaKoX [YKEPENOM CUCTEMHUX BinkoBuX i CTe-
POIAHMX TOPMOHIB, LIMTOMEAMHIB, IMYHHNX (haKTOPIB Ta iHLWIMX
Bi0aKTVBHIX PEHOBYH, LLIO MOXYTb BMBATY HA CTaH LUIYHKOBOI
cekpeLii. Hanpuknag, eCcTporeHu, MPoreCTepoH Ta iHLLi CTepoiaHi
TOPMOHMU, SiKi € B NIaLEeHTi, MOXYTb BMAMBATK Ha piBEHb CeKpeLlii
LLYHKOBOIO COKY. TakOX BOHa@ MICTUTb iMyHHi (hakTopu, SIK-OT
iMyHOrMOBYIiHM, L0 MOXYTb 3MEHLUYBaTK 3anarbHi NpoLlecu B
LUSTYHKY Ta MOKpaLLyBaTy oro (hyHKLit, @ TaKOX BinbLUiCTb KOM-
MOHEHTIB, LLIO MICTATLCS B KPOBI (FMtOKO3a, aMiHOKUCAOTH, Ninigu
TOWO). Bigomo, Lo Ui KOMNOHEHTU MOXYTb MiATPUMYBATH METa-
BoniuHy aKTUBHICTb TKAHWH | CTUMYMKOBATY PICT KNiTWH [39,40,41].

Y Hu3ui focnigpxkeHb [42,44,45] HaBegeHO ekcnepuMeHTasbHi
JaHi, LWo niaTBepaKyoTh: 3actocyBaHHs KEIM YnMHUTL BUpasHy
renaTto3axucHy Ail0 Ha MOAENsX rocTpUx TOKCUYHUX YpaKeHb
neviku. MpodpinakTyHe BeegeHHs KEM npn3seno Jo 3HKEHHS
BMICTY peakTaHTiB i3 2-TiobapbiTypoBoto kucnortoto (p < 0,01) Ha
35,6 %, 3HWKEHHS! piBHIB anaHiHamiHoTpaHcdepasm 11 acnapTar-

amiHoTpaHcepasu (p < 0,001) Ha 56,0 % Ta 48,6 % BignosigHo,
3HWKeHHs Ha 37,8 % piBHS y-rnyTaminTpacnentuaasu ta nig-
BULLIEHHS! PiBHSI EHEPreTUYHOrO 3apsidy B roMoreHatax TKaHuH
neviHku (p = 0,02) Ha 18,2 % OO0 NOKa3HWKIB LLYpIB i3 Te-
TpaxropMeTaHoBMM renatutom 6e3 nikyBaHHs. JlikyBanbHo-npo-
inaktnuHe BBedeHHs KEI cynpoBogKyBanoch 3HWXEHHAM
BMICTY peakTaHTiB 3 2-TiobapbiTypoBoto kucnototo (p < 0,001) Ha
43,8 %, 3HVKEHHSIM piBHIB anaHiHamiHoTpaHcdepasm (p < 0,001)
y 2,4 pasa Ta acnaptaramiHoTpaHcepasu (p <0,001) Ha 45,3 %,
3HWKEHHAM piBHSA 3aranbHoro Binipybiny (p < 0,001) Ha 53,5 %
LLIOA0 NapaMeTpiB TBapWH i3 [-ranakto3aMiHoBUM renatutom 6e3
nikyBaHHs [43]. KEIy nikyBansHOMY peskuMi CNpUsiB 3p0CTaHHI0
aHTUOKCMAAHTHO-NPOOKCUAAHTHOIO iHAEKCY B roMoreHaTax neviH-
kv (p < 0,01) y 2,3 pasa, a TakoX 3HWKEHHIO aKTUBHOCTI amnaHiH-
amiHoTpaHcdepasm it acnaptatamiHoTpaHcdepasu (p < 0,001) Ha
44,0 % 29,6 % BiOnoBIAHO, 3HKEHHIO PiBHS NPsIMOTO Ginipy6iHy
(p <0,001) Ha 52,5 % y nepudepnyHii KpoBi LLLOAO NOKa3HUKIB
TBAPVH i3 MapaveTamon-iHayKOBaHUM renatutoM 0e3 fikyBaHHS.

BcraHoBneHo, Lo 3actocysanHs KEI Ha Tni komBiHOBaHOrO
Hapi3HOro BBEAEHHS €30Menpasony, KNapuTpOMILMHY Ta METPO-
HiZasony B LUYpiB i3 XPOHIYHAM €TaHOM-TETPaXIOPMETaHOBUM
YPaKEHHSAM NEYiHKY NPU3BOANIIO A0 OCNabneHHs renatoTokCuy-
HOI 4ji npoTMBMpa3koBuX 3acobiB. Lie ninTBepmKeHO 3HKEHHSIM
aKTMBHOCTI anaHiHamiHoTpaHcdepasm i1 acnaptatamiHoTpaHcde-
pasu (p <0,05) Ha 30,0 % T1a 49,2 % BiANOBIAHO Ta 3MEHLLEHHAM
KOHLeHTpaLii 3aranbHoro Binipybiny (p < 0,01) Ha 41,7 % womo
MOKa3HWKIB TBAPMH 3 TaKMM CaMUM YPXKEHHAM MEYIHKM, KM
BBOAWNW HaBEAEHi NPOTUBMPA3KoBi Mpenapaty, Wo 6yno Hux-
4um (p < 0,001) Ha 25,5 % 3a NOKa3HWUKW TBAPUH i3 YPaXKEHHAM
MeviHKW, KM He BBOAUIM MeaykaMeHTO3Hi 3acobm [42,44].

[HWWA Hanpsm GioTexHOMOrYHOI cTpaTerii renatonpoTekwi
—Teparnist Ha 0CHOBI Me3eHXiManbHUX CTPOMasTbHUX KIiTUH. Bigo-
MO, LLIO Npu 3axBoptoBaHHSX neviHk MCK mirpytoTb [0 ypakeHnx
TKaHWH, 3a3HatoTb renatoreHHoi AudepenuiaLii, MPUrHIYyTb
BMBINIbHEHHS PAKTOPIB 3ananeHHs Ta NoCUnIoTb Nponidepa-
Liito KNITUH nediHkv in vivo [46,47]. TpoTe BukopucTaHHs MCK
Mae NesHi Hegoniki. Tak, BiZOMO Npo npobremu, noe’'si3aHi 3
YTBOPEHHAM €KTOMIYHOI TKAHWHM, IH(Y3IAHOK TOKCUYHICTHO,
CMPUYMHEHOHO KIITUHAMW, LLO OCIAal0Th Y NereHeBii MikpoLmp-
KyNSITOPHIlA CUCTEMI, | KNITUHHMM BiATOPrHEHHAM abo HebaxaHm
NPWKMUBINEHHAM. Pa3oM i3 TUM, 3acTocyBaHHs oTpMaHux i3 MCK
€K30COM MPOAEMOHCTPYBAN0 BUCOKY €hEKTUBHICTb Ha pi3HOMa-
HITHUX TBApUHHWX MOLENSX 3aXBOPIOBAHb NMEYiHKM, BKIHOUA0UM
MeaMKaMEHTO3HUI renaTtuT, pibpo3 NeviHky Ta renatoLentonspHy
kapLHomy [48,49,50].

[ocnimKyBanu BUKOPUCTAHHS IMYHHUX KIITUH, SK-0T HK-Kni-
TWH | T-KNITWH, NS 3aXMCTy NeviHki. BeTaHoBMNnK, WO iHAY3isa
T-KNiTUH 3gaTHa 3MEHLWWTI 3ananeHHs Yy nediHLi Ta noKpaLmTy
T dpyHKwito [51]. T-KNITUHM MOXYTb NPAMO aTakyBaTh Ta 3HULLY-
BaTW BIPYCHI i IHAIKOBaHI KIITUHW NEYiHKK LLISXOM BiANOBIAi Ha
cneumiyHi aHTUreHn Ha ixHiin nosepxHi. Kpim Toro, T-kniTuHM
MOXYTb NPOAYKYBATU LIUTOKIHM, LLO CTUMYMIOKTb IMYHHY Bigmno-
Bifb | LONOMAaratTb 3HULLUTM iHGOEKLINHWIA areHT [52].

HWHi aKTMBHO BMBYaOTb MOXIMBOCTI FeHHOI Tepanii gns
3axMCTy NEYiHKM, L0 Monsrae y BEKTOPHOMY BBEAEHHI reHe-
TUYHUX MaTepianiB y renatounTy. [JOChiMKEHHS, WO nokasanu
MOXIMBICTb BUKOPUCTaHHS BEKTOPIB-BIPYCIB ANs nepeaavi reHis,
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sKi KogyloTb MpoTu3ananbHi Binku, € JyXe NepcrnekTUBHUMM
[Nt PO3BUTKY reHHOI Tepanii B NiKyBaHHi 3aXBOPHOBAHb MEYiHKN
[53,54,55,56]. Taki 6inkvm MOXyTb AOMOMOITW 3MEHLIUTY 3ana-
NEHHS, L0 3yMOBIEHE iHeKLiiH1MM areHTamm abo ToKCUHaMM,
Ta NOKPaLLMTK PYHKLIO NeviHku. Lle 4oBeAEeHO B eKCEPUMEHTI
Ha TBapuHax. OguH i3 NpuKnagiB 3acTOCYBaHHS Takoro MeTogy
— BUKOPUCTaHHs1 BEKTOPIB-ai€HOBIPYCIB ANs nepeaavi reHa, Lo
kogye 6inok I/1-10, sikuiA € NOTYXXHUM NPOTH3aNanbHUM areHTOM.

Kpim Toro, reHHa Tepanis moxe By BUKopucTaHa Ans Big-
HOBMEHHS! MOLLKOMKEHUX FEHIB, LLO KOOYKOTb KMITUHHI (OYHKLii,
SK-0T MeTaboniam TOKCKHIB abo BMPOBNEHHs xoBui. Hanpu-
Knag, reHeTWyHi gedekTy, Wo 3yMOBMKKTL AedilmnT okenay
HiTporeHy (NO), MOXyTb CPUYMHUTI MOLUKOMKEHHS MNEYiHKH,
a BMKOPWCTaHHS BEKTOpa-Bipycy Ans LOCTaBKM reHa eHgoTe-
nianbHoi NO-cuHTasn (eNOS) y neviHKy MULLEN i3 FeHETUYHO
HepoctatHicTio eNOS 3ymoBuno 3binblueHHs cekpelii NO Ta
MoKpaLLieHHs PYHKLi neviHkm [56,57,58]. 3acTocyBaHHS reHHOI
Tepanii 4ns 3axvCTy opraHa Mae noTeHLjian Ans nikyBaHHS PisH1X
3axXBOPIOBaHb: renatuty, Lposy TOLLO.

OTXe, HWHI aKTUBHO BMBYAIOTb i BXE 3aCTOCOBYHOTb Pi3Hi
KMiTUHHI NigX0AM 4O renaTtonpoTekLii, Lo IPYHTYIOTHCA Ha 3a-
CTOCYBaHHI Pi3HMUX TUNIB KNITWH i reHHOT Tepanii.
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Aim. The work aimed to analyze and highlight the problems of chronic wound healing and modern methods of
stimulation of reparative processes according to literature sources.

An analysis of the scientific literature was carried out, in which views on the problems of wound healing are presented,
taking into account the factors affecting the formation and healing of chronic wounds, and modern methods that
stimulate reparation processes. |dentifying the problems of wound healing will allow a comprehensive approach to
the assessment of the wound process, taking into account the factors affecting the healing of injuries.

Modern scientists are actively discussing the problems of wound healing, researching factors influencing the re-
parative process, including the high prevalence of chronic wounds, diagnosis and treatment of wound infections,
age of patients, and state of immunity. In the case of systemic diseases, such as diabetes, cardiovascular patho-
logy, etc., there is a violation of microcirculation, and as a result, there are violations of the phasing of reparative
processes at the cellular level. As a result, the alteration process does not end and the process becomes chronic.

In case of a mechanical injury, when adaptation reserves are reduced, primarily of the neurohumoral system, a key
role is played by the disruption of regulatory mechanisms at the cellular level. Wound treatment requires surgical
treatment, stimulation of angiogenesis, and other reparative processes at the systemic and local levels.

In recent years, various methods of stimulating reparative processes have been used in clinical practice to treat
wounds: local administration of recombinant growth factors, use of platelet-rich plasma, biotechnological wound
dressings, and artificial skin substitutes. One of the most promising areas of wound treatment is the development
of methods for targeted activation of stem cells. However, there are still insufficient data for the practical application
of this method. Clinically effective and safe methods are still being developed. Physical methods are promising for
improving the healing of chronic wounds. However, the selection of optimal parameters for physical action continues
to be an urgent task. Despite the positive results obtained using the methods described above, there is a need for
additional experimental studies and randomized controlled trials.

Conclusions. Chronic wounds develop as a result of severe systemic diseases, and major mechanical injuries
against the background of a decrease in physiological reserves due to emotional and psychological stress, obesity,
etc. Choosing the right method of influencing the reparative process, taking into account the leading mechanism
of damage repair, becomes very important to ensure the best chance for optimal wound healing.

Modern medical technology. 2023;(3):66-70

MpobAeMu 3aro€HHA XPOHIYHUX paH
H. M. BabeHko, O. b. AitBiHOBa, C. b. lMaBnroB, M. B. Kymeuko, B. B. Komapuyk

MeTa po60oTu — 32 faHUMK (haxoBoi NiTepaTypy NpoaHaniyBaTy Ta BUCBITIIUTY NPOGIEMM 3arOEHHS XPOHIYHIX
paH i cyqacHi MeToan CTUMYNALT penapaTuBHIX NPOLECiB.

3pificHunu aHanis HaykoBOi NiTepaTypu, B AKil BUKNaAeHo Nornsaay Ha Npobrnemm 3aroeHHs paH, BpaxoBykoum
thakTopw, LLO BNIMBaOTL Ha (POPMYBAHHS Ta 3arOeHHs! XPOHIYHMX PaH, @ TaKOX Cy4acHi MeToau, WO CTUMYITHO-
loTb Npouecy penapauii. BusHayeHHs npobnem nopyLueHHs Npouecy 3aroeHHs paH AacTb 3MOry 3AINCHUTH
KOMMMEKCHe OLjiHIOBaHHS PAHOBOTO MPOLIECY, 3BaXa04N HA YUHHIKM, LLO BNMNBAIOTb HA 3aTOEHHS NOLLKOIKEH.

HwHi akTBHO 06roBOpIOKOTH NPOBIEMM 3aroeHHS paH, AOCTIAXYOTb (hakTOPKW BAMBY Ha penapaTuBHMIA NPOLIEC,
30KpemMa BICOKY MOLUMPEHICTb XPOHIYHUX PaH, AiarHOCTUKY Ta NiKyBaHHS paHOBMX iHEKLI, BiK NauieHTiB, CTaH
iMyHiTETY. Y pasi cUCTEMHWX 3aXBOPIOBaHb (fiabeT, cepLeBo-CyaMHHA NaTonoris TOLLO) BU3HAYAKTb NOPYLLEHHS
MIKPOLIMPKYNALYT, 8 OTXe NOpyLIYETbCS eTanHiCTb penapaTuBHIUX NPOLECIB Ha KIITWHHOMY PiBHI. B pesynbrari
He BinbYyBaETLCS 3aBEpPLLEHHS MPOLECy ansTepaii, NPOLEC CTae XPOHIYHUM.

Y pasi MexaHi4HOi TpaBMu NPy 3HKEHHI pe3epBiB aaanTallii, Hacamnepes HePBOBO-TYMOPAnNbHOI CUCTEMM, KITHO4O-
BY POIb BifirpatoTb NOPYLLEHHS MEXaHi3MiB Perynsii Ha KIiTMHHOMY piBHi. [ins nikyBaHHs paH noTpibHa xipypriyHa
06pobka, CTUMYNIOBaHHS aHrioreHesy  iHLWNX penapaTUBHUX NPOLIECIB HA CUCTEMHOMY Ta JTOKarnbHOMY PIBHSIX.
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B ocTaHHi poku Ans nikyBaHHS paH y KNiHIYHI NpakTuLL 3aCTOCOBYIOTb Pi3Hi METOAM CTUMYNSALii penapaTMBHUX
NpoLeciB: MicLieBE BBEAEHHS pEKOMOIHAHTHUX (haKTOPIB POCTY, 3aCTOCYBaHHS TPOMBOLMTAPHOI Nnasmu, Giotex-
HOMOTIYHNX PAHOBWX MOKPUTTIB i LUTYYHWX 3aMiHHWKIB LUKipW. OAMH i3 HaMNEePCNEKTUBHILLIMX HANPAMIB NiKyBaHHS
paH — po3pobneHHs METOAIB CNPSIMOBAHOI akTuBaLii CTOBOYPOBMX KNiTUH. BTiM, Anst NnpakTUYHOTO 3aCTOCYBaHHS!
L4bOr0 METOZY MOKU LLIO HEAOCTaTHBO AaHuX. KniHiYHO edhekTUBHI Ta Be3neyHi METoauKy e Ha eTani po3pobku.
lMepcnekTMBHUMW AN NOKPALLEHHS 3arOEHHS XPOHIYHUX pPaH € (i3nyHi METOAM, ane BU3HAYEHHS OnTUMarb-
HWUX NapameTpiB (i3nyHOI Aii 3anuwaeTbCs akTyanbHUM 3aBOaHHAM. He3Baxarouu Ha NosWTUBHI pesynsTaTh,
L0 ofepanu 3a [OMOMOrol0 Ha3BaHWX MeTopiB, HeobXiaHi 4oAaTKOBI ekcrnepyMeHTarnbHi Ta paHaoMi30BaHi
KOHTPOMbOBaHi AOCMIMKEHHS.

BucHOBKM. XpOHiYHi paHu BUHWKAOTb BHACTIILOK TSKKMX CUCTEMHMNX 3aXBOPIOBAHb, BEMUKIX MEXaHIYHWX YLLKO-
[DKEHb Ha TNi 3HWKEHHS (Di3ioNoriYHnX pe3epsiB BHACMIAOK EMOLIHO-NCUXOONYHNX CTPECIB, OXUPIHHS TOLLLO.
Bw3HaueHHs npaBuIbHOrO METoy BNAMBY Ha penapaTBHUIA NPOLIEC, BPAXOBYOUW NPOBIAHWIA MexaHi3M penapadlii
MOLLKODKEHb, CTaE yKe BXIMBUM Ans 3abe3neyeHHs HalkpaLLux LAHCIB 415 ONTUMAsbHOTO 3aro€HHs PaHMm.

CyuacHi MeauuHi TexHoorii. 2023. Ne 3(58). C. 66-70

Wounds include any violation or damage to the anatomical
structure and function due to severe damage to organs, such as
the skin. Environmental factors significantly impact the body’s
ability to respond to injury. And even though the skin has innate
reparative abilities, as in any biological process, sufficient per-
turbation of the system leads to aberrations, which in the case of
wounds are manifested by excessive scarring on the one hand
or incomplete healing on the other [1].

The prevalence of chronic wounds due to various causes is
approximately 2.2 per 1000 population [2]. The 5-year mortality
rate for diabetic foot ulcers is 30.5 %, which is comparable to
cancer-related mortality (31 %) [3]. Wounds are also an economic
burden for healthcare systems worldwide [4].

Aim

The aim is to analyze and highlight the problems of chronic
wound healing and modern methods of stimulation of reparative
processes according to literature sources.

Areview and analysis of scientific literature were conducted
based on publications included in Scopus, Web of Science, and
PubMed databases. For the analysis, it was decided to include
mainly articles published in English. An analysis of the scientific
literature was carried out, presenting views on the problems of
wound healing, taking into account the factors affecting healing
and modern methods that stimulate the reparation process.

Modern ideas about the problems of healing chronic
wounds. Wound healing requires a complex interaction between
the immune, circulatory, nervous, and other systems. When the
skin is injured, complex interactions occur involving various types
of skin cells, peripheral nerve cells, and immune and vascular
cells.

The main cells involved in the wound healing process are
platelets, neutrophils, monocytes, macrophages, fibroblasts, ke-
ratinocytes, endothelial cells, epithelial cells, and myofibroblasts.
Rare subsets of stem cells in the skin have also been found that
are unipotent in the intact state but become multipotent after skin
injury [5]. The epidermis contains various stem cells such as bulge
stem cells, interfollicular stem cells, and sebaceous stem cells.
On the other hand, the dermis contains two types of stem cell
populations, namely, hair follicle stem cells in the dermal papilla
and perivascular stem cells [6].

Skin regeneration cannot be achieved without the influence of
aneurogenic factor [7]. Thus, in the skin, there is a dense network
of sensory nerve afferents and modulators of nervous origin,
which interact with epidermal keratinocytes and dermal fibroblasts
in two directions to ensure normal wound healing after injury [8].

Wound healing is regulated by numerous cytokines and
growth factors. Growth factors such as platelet-derived growth
factor (PDGF), transforming growth factor beta and alpha (TGF-B,
TGF-a), fibroblast growth factor (FGF), vascular endothelial
growth factor (VEGF), and others are of great importance for the
regulation inflammatory reaction, stimulation of angiogenesis,
formation of granulation tissue and tissue repair [9,10]. Disruption
of healing occurs in case of violation of the complex mechanism
of interaction between molecules and cells [11]. Understanding
the causes of altered expression of molecular factors leading to
altered cellular function will provide insight into potential targets
for intervention.

So, the proper functioning of the skin, as a neuro-immune-en-
docrine organ, depends on its ability to repair damage. The
immune system plays a central role in wound healing. The state
of cellular and humoral immunity can significantly affect overall
health [12]. Dysregulation of the immune response during wound
healing leads to severe tissue injury.

Elevated levels of pro-inflammatory cytokines, proteases,
reactive oxygen species (ROS), or infections caused by various
pathogens are observed, leading to aberrations in immune cell
recruitment, changes in proteolytic balance, and increased
oxidative stress [13]. Chronic inflammation may be associated
with low immune activity, for example, as a result of incomplete
phagocytosis, or with the characteristics of the pathogen.

The occurrence of biofilm colonization, which is one of the
main problems during the treatment of chronic wound infections,
can lead to delayed wound healing [14]. Bacterial biofilms inter-
act with the host immune system by activating neutrophils and
pro-inflammatory macrophages, resulting in the accumulation
of inflammatory cytokines. On the other hand, the unregulated
immune environment of chronic wounds encourages bacteria to
proliferate, leading to a vicious cycle of biofilm growth and ongoing
inflammation [15]. The lack of objective clinical diagnostic criteria
for wound infection often leads to the inappropriate use of anti-
biotics, which puts patients at risk of developing polyresistance
of the microbiome to antibiotics [16].
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But in most cases, ongoing chronic inflammation, which
causes chronicity of the process, is associated with the impos-
sibility of removing the altering factor [17]. Severe pathologies
and concomitant diseases, including cardiovascular diseases,
diabetes, and diseases of the lungs, kidneys, and peripheral
vessels, can significantly alter or inhibit normal wound healing
[3,18]. Treatment of trophic ulcers, for example, is associated
primarily with the treatment of the underlying systemic disease.
So, diabetes is characterized by hyperglycemia, which is a signi-
ficant cause of the development of inflammation [19]. Circulatory
dysfunction at the micro- and macrovascular level is also a lead-
ing factor that slows down or prevents wound healing [19]. It has
been demonstrated that the correction of arterial hypertension
accompanying contributes to healing injuries [20]. However, the
treatment of trophic wounds is not always successful due to the
formation of pathological feedback.

Old age is another major factor influencing wound healing.
In the United States, for example, 3 % of the population over 65
have open wounds [21]. In the cohort of gerontological patients,
there is usually a slow metabolism, a violation of hormonal
reactions, and a deficiency of nutrients [22]. As people age, the
immune system naturally weakens. It is for this reason older
people are more susceptible to infections. Some medications
work synergistically with age to increase the incidence of chronic
wounds. Treating patients receiving chemotherapy, radiation,
steroids, methotrexate, and a variety of other drugs can slow
down wound healing [23].

Obesity has a detrimental effect on wound healing [24]. In
conditions of excessive body weight, blood flow is disturbed. Poor
vascularization leads to poor oxygenation, which can further delay
normal wound healing. Another factor contributing to poor wound
healing in obesity is an immune imbalance. Chronic diseases
caused by obesity can create a vicious cycle of inflammation
and damage [25]. Separate factors in the deterioration of the
treatment results of a chronic wound are a sedentary lifestyle
[26], smoking status [27], and experiencing psychological stress
[28], nutrient deficiency [29].

Modern methods of stimulation of reparative processes.
Diagnosis and treatment of chronic wounds is difficult due to the
complexity of wound healing mechanisms and the duration of
treatment. Therefore, the development and improvement of inno-
vative methods of skin wound healing are relevant for medicine
all over the world.

Factors contributing to the delayed healing of chronic wounds
are key components of a comprehensive approach to wound
care. Limiting or eliminating aggravating factors will also promote
better wound healing. For better wound healing, the treatment of
comorbidities is necessary: targeted glycemic control is necessary
to accelerate wound healing in diabetes; treatment of venous
ulcers requires lifelong compression therapy. Adequate perfusion,
or improved perfusion, is key to the potential for wound healing
in the treatment of patients with arterial ulcers.

Given that the immune system is the leading one involved in
the processes of chronic wound healing, the use of immunomo-
dulation to accelerate the healing of chronic wounds is justified.
At the same time, stimulating the immune system when it cannot
effectively eliminate the infection can worsen chronic inflamma-

tion [30]. Immune system deficiency can be caused by genetics,
chemotherapy, radiation, malnutrition, and the like.

Conventional wound care includes various surgical proce-
dures, non-surgical therapies, and skin wound treatment regimens
based on pharmacological agents [31]. Surgical processing
remains the gold standard for wound care. Non-surgical wound
care includes various types of wound dressings and topical for-
mulations. To improve skin regeneration, biotechnological wound
coverings, artificial skin substitutes, and 3D printed acellular scaf-
folds or bioprinted cellular scaffolds are used [32]. But there is the
problem of choosing the appropriate treatment for practitioners, for
example, the huge market for wound dressings is diverse, but there
are no publicly available quantitative data to support the claims
of manufacturers [33]. Also, to accelerate the healing of wounds
with various types of wounds, preparations of xenogenic origin
[34] and biological preparations of placental origin [35] are used.

A promising direction of wound healing stimulation is the
local administration of recombinant growth factors such as EGF,
FGF, VEGF, GM-CSF, and others that stimulate migration, proli-
feration, and differentiation of cells in vivo, which allows external
modulation of the healing process [36]. Autologous platelet-rich
plasma is also effective for wound healing. Its use enhances
re-epithelialization, induces angiogenesis, and promotes wound
reduction and collagen deposition. However, there are insufficient
data on its use in patients with acute and chronic wounds [37].

The latest developments in the field of advanced wound care
technologies include nanotherapy and stem cell therapy [6]. For
example, stem cell-derived exosomes have been proposed as
a desirable source for regenerative medicine due to their role in
promoting anti-inflammatory cell phenotypes, cell migration, and
angiogenesis [38]. However, currently, available treatments face
many limitations, such as short exposure time, low efficacy, high
toxicity, high cost, and high risk of infection [39].

To stimulate reparative processes, physical methods are wide-
ly used, such as electrical stimulation [40], photobiomodulation
therapy [41], hyperbaric oxygen therapy [42], negative pressure
wound therapy [43], the use of magnetic fields [44] and magnetic
tools [45], the use of ultrasound [46] and others. However, despite
the positive results, the problem is the lack of optimal parameters
as a standard treatment. Any long-term complications should
also be monitored. Differences in wound characteristics, patient
demographics, and technique parameters require additional
experimental research and randomized controlled trials.

Identifying the problems of wound healing will allow a compre-
hensive approach to the evaluation of the wound process, taking
into account the factors that affect the healing of injuries, which
will reduce the risks of complications and improve the treatment
of patients with chronic wounds.

Conclusions

1. Chronic wounds develop as a result of severe systemic
diseases, and extensive mechanical damage against the back-
ground of a decrease in physiological reserves due to emotional
and psychological stress, obesity, etc.

2. Inthe case of severe systemic diseases, such as diabetes,
cardiovascular pathology, etc., as a rule, microcirculation disor-
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ders are observed, and as a result, violations of the phasing of
reparative processes at the cellular level are occurred. This leads
to the fact that the completion of the alteration process does not
occur, the pathological positive feedback closes and the process
becomes self-sustaining with the formation of a non-healing
trophic ulcer.

3. Inthe case of extensive mechanical injury, with a decrease
in adaptation reserves, primarily of the neurohumoral system, the
key role is played by violations of regulatory mechanisms at the
cellular level, both systemic and local.

4. Treatment of wounds requires surgical debridement, stimu-
lation of angiogenesis, and other reparative processes at the
systemic and mainly local levels.

5. Platelet-rich plasma, recombinant growth factors, biotech-
nological wound dressings, etc. are used to stimulate reparative
processes. However, despite a large number of studies, clinically
effective and safe techniques are still being developed.

6. Physical methods of influencing the wound, such as va-
cuum dressings, photobiomodulation therapy, etc., have shown
high efficiency and safety. However, the selection of optimal
parameters of physical impact continues to be an urgent task.

7. One of the most promising areas of wound treatment is
the development of methods for targeted activation of stem cells.
Their role in the course of reparative processes is being studied.
However, there are not enough data for the practical application
of such methods.

Prospects for further research. In the future, it is planned
to study the mechanisms of reparative processes of injuries,
which will allow a scientifically based approach to the choice of
methods and ways of treating chronic wounds. It is advisable to
conduct a meta-analysis to quantify the importance of each factor
affecting wound healing.
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	Рис. 6. Пацієнт Н., 29 років. Хвороба Грейвса. Важка форма тиреотоксикозу, резистентного до терапії, алергія до тиреостатиків. Тиреотоксична енцефалопатія. Макропрепарат: базедофікований зоб, що циркулярно охоплював трахею.
	Рис. 7. Пацієнт М., 42 роки. Лівобічний вузловий зоб III ступеня на тлі хронічного тиреоїдиту. Токсична аденома. Тиреотоксикоз, тяжка форма. Макропрепарат: ліва доля щитоподібної залози представлена кістозно-колоїдним вузлом.
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